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The title page of the first journal volume in Latin

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

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YacOTIVCA Vi 4IAHOBA IPYTUX APYIITaBa MEVUIMHCKIX ¥ CPOTHIX
crpyka. O6jasbyjy ce: yBOIHMIIM, OPUTVMHAIHYA PajIOBH, IIPETXO/{HA I KPATKa ca-
OINIITEHA, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BUIeO-WIAHIIN, CTIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PaJIOBM 3a IIPAKCY, PajIOBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIINHE, MeIUIIMHCKE eTVKE VI Pery/aTOPHUX
CTaHJAp/la Y MeMIMHY, U3BEIITaj) ca KOHIPeca M Hay4YHMX CKYIIOBA, TINMYHY
CTaBOBMU, HAPYYEHY KOMEHTAPU, MICMa YPEJHUKY, IIPUKA3U KIbUTA, CTPyYHE
BeCTU, In memoriam u gpyru Npuao3mu.

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

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

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

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

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

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

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT
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SUMMARY

Introduction/Objective The purpose of this study was to assess effectiveness of endodontic root canal
procedures in traumatized permanent teeth with necrotic pulps and chronic periapical lesions after
definitive obturation with mineral trioxide aggregate (MTA) products. Adobe Photoshop CS (San Jose,
CA, USA) image-analysis software was used for healing assessment.

Methods Twenty-seven traumatized single-rooted permanent teeth diagnosed with necrotic pulps and
chronic periapical lesions were treated with non-surgical procedure using a tri-antibiotic paste and calcium
hydroxide as intra-canal medication. Definitive obturation was performed with ProRoot MTA (Dentsply
Tulsa Dental Specialties, Tulsa, OK, USA) or MTA* Cerkamed (Cerkamed, Stalowa Wola, Poland). Control
follow-ups were done three, six, 12, and 24 months following the completion of treatment.

Results The positive clinical outcome was recorded in 24 (88.9%) cases, while radiographic success
was present in 26 (96.3%) cases. A statistically significant decrease in the sizes of periapical lesions was
consistently observed at follow-up periods (p < 0.001). There was no statistically significant difference
between the two tested MTA materials (p > 0.05).

Conclusion The MTA products were effective for the root canal obturation and appeared to contribute
to the significant reduction or complete regression of periapical lesions in teeth treated. The presented
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procedure may be proposed for everyday clinical practice.
Keywords: calcium hydroxide; chronic periapical lesions; dental injuries; MTA

INTRODUCTION

Traumatic tooth injuries are common in chil-
dren and adolescents [1]. Large numbers of
these injuries result in endodontic complica-
tions such as pulp inflammation, pulp necrosis,
root resorption, obliteration of the root canal
and development of periapical lesions [2]. Fail-
ure to comply with the recommendations of
International Association of Dental Traumatol-
ogy, with respect to clinical and radiographic
follow-ups of injured teeth for a longer period
of time, often results in a large number of un-
observed endodontic complications, unless ac-
companied by subjective symptoms, like swell-
ing or crown discoloration [3].

For decades, calcium hydroxide formula-
tions have been a material of choice in the
treatment of teeth with chronic periapical le-
sions because of their hygroscopic nature and
strong antimicrobial activity [4]. In addition to
their use as an inter-appointment intra-canal
medicament, they have been proposed for
pulp capping, pulp amputation, as well as in
the treatment of root perforations, resorptive
processes and fractured roots [4]. However, a

possible shortcoming of the use of calcium-
hydroxide product is the fact that its use lasts
over relatively long period of time; also, there
is a possibility of dentin weakening and sus-
ceptibility to root fracture [5]. Furthermore,
it places a demand on the clinician to place a
permanent type of restoration to prevent these
possible adverse outcomes.

In the early 1990s, mineral trioxide ag-
gregate (MTA) was presented as a material of
choice for surgical root-end fillings [6]. Pres-
ently, MTA in all its variants and commercial
products, is used in many endodontic and oral
surgical procedures with considerable success
[6, 7, 8]. MTA achieves good apical sealing, sets
even in the presence of moisture and exhibits
favorable biocompatibility and bioactivity [9,
10, 11]. Despite its use in various endodontic
procedures and apparent advantages of the
MTA when used as an apical plug, success in
the management of traumatized teeth with
chronic periapical lesions has minimal research
support [8, 12].

The aim of this study was to assess the ef-
fectiveness of endodontic root canal procedures
in traumatized permanent teeth with necrotic
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pulps and chronic periapical lesions, using tri-antibiotic
paste and definitive obturation with MTA products. Heal-
ing was assessed by using the Photoshop CS (Adobe, San
Jose, CA, USA) image-analysis software.

METHODS
Patients

The study involved 24 patients with a history of tooth
trauma, 11 males and 13 females (mean age 13.30 * 2.83),
who came to the University Clinic, between January 2011
and July 2013, due to spontaneous or provoked pain, dis-
comfort during chewing, numbness, or observed swelling.
Based on the patients” subjective symptoms, clinical ex-
amination, vitality testing and analysis of periapical radio-
graphs, acute exacerbation of necrotic pulp with chronic
apical periodontitis was diagnosed, and the need for root
canal treatment was determined.

Initially, during the patient screening process, periapical
surgical treatment was recommended for all of the patients
by their general dentist, and an oral surgery specialist also
confirmed this recommendation. Upon personal request
by the patients for a second opinion, an additional exami-
nation was conducted at the University Clinic.

Inclusion criteria for this study were healthy patients
with non-vital tooth with chronic periapical lesions with-
out root resorption, horizontal or vertical root fractures;
exclusion criteria were unrestorable tooth, horizontal or
vertical root fractures, and root resorption.

Attending parents were provided with a thorough writ-
ten explanation of proposed non-surgical root canal pro-
cedures, their limitations, possible complications, length
of the treatment, and observation period. Prior to the
patients’ participation in this study, written consent was
obtained from the parents. This study was approved by
the Ethics Committee and registered at the website www.
clinicaltrials.org (NCT02625298).

Root canal treatment

Root canal procedures were performed on 27 single-rooted
traumatized permanent teeth (18 with mature and nine
with immature root development). Following access open-
ing in each tooth, the root canals were gently debrided with
a crown-down manual technique using K-files (Dentsply,
Maillefer, Switzerland) according to the radiographically
determined working lengths. K-files were only used to re-
move the necrotic tissue and the softened predentinal layer
without excessive removal of mineralized dentin, as this
might further weaken already thin walls of the root canals,
especially those with immature apical development. Subse-
quently, reshaping of the canal system, followed by a minor
curettage of the periapical area through the canal using
barbed broaches, was made in order to partially destruct
the periapical lesion and provoke bleeding. Irrigation
was performed using 2% NaOCI (Chloraxid, Cerkamed,
Stalowa Wola, Poland), 0.2% solution of chlorhexidine-

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):270-275

digluconate (Curasept 220, Curadent Swiss GmbH, Kriens,
Switzerland) and 40% citric acid solution. The canals were
then dried with sterile paper points and filled with calcium
hydroxide paste (UltraCal XS, Ultradent Products Inc.,
South Jordan, UT, USA), which was left in the root canals
for at least four weeks, with the maximum of six weeks
(UltraCal XS, Ultradent Products Inc., South Jordan, UT,
USA). Following this initial disinfection, triple-antibiotics
paste (consisting of 200 mg of ciprofloxacin, 500 mg of
metronidazole, and 100 mg of minocycline, with macrogol
ointment and propylene glycol as carriers) was placed into
the canal using a lentula, for a period of seven days. Subse-
quently, the apical thirds of the root canals were obturated
either with ProRoot MTA (Dentsply Tulsa Dental Special-
ties, Tulsa, OK, USA) or MTA" (Cerkamed) by forming an
apical plug 3-5 mm thick. The correct placement of the
apical plug was assessed radiographically, and the moist
cotton pellet was left in the root canal. The following day,
the remaining canal space was filled with a sealer (Ac-
roseal, Septodont, Saint-Maur des Frosses, France) and
gutta-percha points (Guttapercha, VDW GmbH, Munich,
Germany) using a lateral compaction technique. Coronal
parts of root canal systems were sealed using glass-ionomer
cement (Fuji IX, GC Int., Tokyo, Japan) with a minimum
thickness of 1.5-2 mm. Enamel and dentin conditioning
was performed with a self-etching adhesive system (GC G-
BOND, GC Int.) and restored using a composite material
(Gradia Direct, GC Int.) placed incrementally.

Clinical evaluation

Clinical evaluation of the performed endodontic treatment
was done according to data obtained from patients’ histo-
ries and clinical examinations. The positive clinical out-
come comprised the absence of spontaneous or provoked
pain, chewing without discomfort, absence of numbness or
tenderness to percussion and/or palpation, and absence of
tooth mobility, tooth crown discoloration or abscess, and/
or sinus tract formation.

Radiographic analysis

Radiological assessment of the outcomes was performed
according to the analysis of post treatment radiographs.
Periapical radiographs, used for the initial assessment
and diagnosis, were defined as the initial radiographs.
Further progress in radiographic examination followed
the procedures and requirements of the procedures ren-
dered; the post treatment radiographs, made after defini-
tive root canal obturation, were defined as the baseline
radiograph (0 m), while the following control radiographs
were secured at three, six, 12, and 24 months subsequent
to obturation. Uniformity in radiographic exposures was
provided with a silicone stabilizer for the purpose of po-
sitioning the X-ray tube. All radiographic images were
taken using a periapical film (Kodak, Carestream Health
Inc., Rochester, NY, USA) with a GE 1000 unit (General
Electric, Milwaukee, WI, USA) at 90 kVp, 10 mA, and 0.12
seconds exposure time. The exposed films were developed
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in an automatic processor (Dent-X 9000,
Dent-X Co., Elmsford, NY, USA) using
tive minutes of dry-to-dry time.
Radiographs were photographed using
a digital camera Kodak EasyShare Max
(Z990) with a millimeter measurer in or-
der to obtain the interpretation of sizes of
periapical lesions during the conversion of
pixels to mm? by digital data processing in
Adobe Photoshop CS 6 software. Before
the radiological assessment analysis, the
brightness of the images was enhanced
to facilitate observation of the periapical
radiolucency. Using a histogram scale, the
number of pixels for each lesion was noted
(Figure 1 a—d). As the surface area of the
image was known, and therefore the num-
ber of its pixels was also known, using the
proportion, the size of the lesion was mea-
sured in mm?®. Criteria for radiographic
assessment are presented in Table 1.

Table 1. Criteria for radiographic assessment

- Decrease in size of the periapical
lesion as compared with the
previous radiograph

- Measured value of the periapical

Success lesion less than 3 mm? at the recall
time of 24 months

- No evidence of continuing root

resorption

- No evidence of root fracture

Uncertain | - The size of periapical lesion
outcome | remained the same

- Evidence that an existing
periapical lesion has increased
in size

- Signs of continuing root

resorption

- Evidence of root fracture

Failure

Randomization and statistical
analysis

Patients and clinicians were blinded to
the treatment protocol (double-blinded
randomization). One examiner (B.C.)
randomized the entire sample using odd
numbers. Two experienced and calibrated
dentists (D.M. or T.P.) performed the ra-
diological analysis independently. Inter-
examiner and intra-examiner agreement
scores were determined using the kappa

Figure 1. Analysis of radiographs using Adobe

Photoshop CS 6 software:

a) marking the clear boundaries of periapical lesion
step by step using the Quick Selection button;

b) determining the pixels of the marked periapical

lesion using the Histogram;

¢) marking clear boundaries of the periapical lesion
step by step using the Quick Selection button;

d) determining the pixels of the marked periapical

lesion using the Histogram

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):270-275
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statistics. Data analysis was performed using the linear
mixed model. The level of significance was set at p < 0.05,
and the data was processed using IBM SPSS Statistics, ver-
sion 20.0 (IBM Corp. Armonk, NY, USA).

RESULTS

Analysis of the patients’ data history showed that none
of the participants attended all of the control examina-
tions designated by dental trauma protocols. Following
an injury, 19 (79.2%) patients attended the first control
examination, while after the third, sixth, and 12th month,
this number decreased to 13 (54.2%), 10 (41.7%), and five
(20.8%), respectively.

Mean time from the incidence of trauma to the oc-
currence of endodontic complication was 14.01 + 2.69
months. A total sample consisted of three (11.1%) man-
dibular central incisors, 16 (59.3%) maxillary central in-
cisors, seven (25.9%) maxillary lateral incisors and one
mandibular first premolar (3.7%). Root canal procedures
in this study lasted five to seven weeks (5.41 £ 0.67). The
positive clinical outcome was recorded in 24 (88.9%) cases,
while radiographic success was present in 26 (96.3%) cases
(Tables 2 and 3). In one case (3.7%), due to the presence
of a sinus tract and vertical root fracture, a single tooth
was extracted, while two other cases (7.4%), with crown
discolorations, were treated by carbamide peroxide as in-
tracoronal bleaching agent.

The kappa statistics for intra-examiners’ reliability
ranged 0.69-0.89, while inter-examiners’ reliability ranged
0.72-0.86. Statistically significant decreases in the values
of the periapical lesions were recorded in all observation
periods (F = 115.966, p < 0.001; Table 3). There were no
statistically significant differences between the two used
MTA materials (F = 1.089; p = 0.306), as well as between
the teeth with mature and immature roots, regarding posi-
tive treatment outcomes (p > 0.001).

Table 2. Clinical status and outcome

DISCUSSION

This study, in a certain sense, highlights the advantages of
endodontic treatment in the initial management of trau-
matized teeth with chronic periapical periodontitis, as the
initial suggestion was to perform periapical surgery in all
the presented patients. On the other hand, results of the
present study also show the importance of regular control
follow-ups after tooth trauma, recommended by the rel-
evant professional associations as control radiographs were
made in two cases (8.3%) at the first control examination,
after six months in three cases (12.5%), and no radiographs
were made 12 months after the injuries [1, 3].

Trauma was identified as the etiological factor for pulp
necrosis and chronic periapical lesions in all of the cases.
The most predominant dental injuries were contusions in 13
(48.1%) cases, complicated crown fractures in five (18.5%)
cases, while subluxations, uncomplicated crown fracture,
as well as uncomplicated crown fractures in combination
with teeth intrusions were present in three (11.1%) cases.

Management of teeth with necrotic pulps and chronic
periapical lesions ranges from endodontic procedures
and surgical approach to tooth extraction depending on
the nature of the periapical lesion [13]. In this regard, an
estimation of the volume of a periapical lesion is essen-
tial. Therefore, the main criterion for evaluation of the
size of bone defects in the present study was the analysis
of their 2D-radiograph reproductions as is common in
daily practice. Using different tools in Adobe Photoshop
CS software, the periapical radiolucency can be measured
easily and with sufficient precision [14]. Ideally, cone-beam
computed tomography evaluations might have provided
a different outcome; however, their availability was not
feasible at the time of this study, and also implies much
higher effective dose of radiation (61-134 uSv) compared
to conventional dental radiography (0.65-9.5 uSv) [14].

While there may be a significant correlation between
the size of a periapical lesion and its true nature, the only

Chewing discomfort (%) Yes No 48.1 519 74 926 0 100 0 100 0 100 0 100

Abscess/sinus tract (%) Yes No 48.1 519 0 100 0 100 3.7 96.3 0 100 0 100

Tooth discoloration (%) Yes No - - - 0 100 0 100 3.7 963 3.7 963

Tooth mobility (%) Yes No 11.1 88.9 0 100 0 100 0 100 0 100 0 100

Numbness (%) Yes No 148 85.2 0 100 0 100 0 100 0 100 0 100

Percussion/ palpation tenderness (%) | Yes No 926 7.3 74 926 0 100 0 100 0 100 0 100

Spontaneous/provoked pain (%) Yes No 37 63 0 100 0 100 0 100 0 100 0 100

Radiographic assessment intervals Initial Baseline 3 months 6 months 12 months | 24 months
Table 3. Radiographic status and outcome

Time Success Uncertain outcome Failure Measured values of PL (mm?) (MV+SD)

Initial - - - 35.87 £0.24°

Baseline 27 (100%) 0 0 17.04 +0.20%°

3 months 26 (96.3%) 1(3.7%) 0 12.28 + 0.40b¢

6 months 26 (96.3%) 0 1(3.7%) 9.65 +0.21¢

12 months 26 (96.3%) 0 0 6.52 +0.17%¢

24 months 26 (96.3%) 0 0 0.31 £ 0.05¢

PL - periapical lesions, MV — mean value, SD - standard deviation;

abede statistically significant differences between measured values of PL (p < 0.001)
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reliable proof of a correct diagnosis becomes possible after
histopathological analysis [15, 16]. According to Nair [17],
if the periapical lesion is completely separated from the
apex of the tooth, it’s less probably to be resolved without
surgical treatment, but if it is in direct communication with
the root canal, it may react favorably to a conservative form
of management [18].

Integrity of the periapical area has been the subject of
numerous studies in terms of both, instrumentation and
medication. Bender [19] indicated that there are studies
that claim that jeopardizing integrity of a periapical le-
sion may lead to an exacerbation of a chronic periapical
process; however, Bhaskar [20] suggested that curettage
of the periapical area may be useful in destruction or par-
tial elimination of the affected tissue, and in initiating the
reparatory processes. In the present study, this therapeu-
tic procedure proved to be effective, though without any
clear conclusions whether or not the outcome was due to
the apical instrumentation, local pressure reduction, or
provoked bleeding.

Numerous studies have shown that the use of calcium
hydroxide in the treatment of periapical lesions is efficient,
without significant differences between radiographically
evaluated small (up to five mm) and large lesions [21, 22].
Although calcium hydroxide formulations possess power-
ful activity against a wide range of oral pathogens, they
have limited effect against E. faecalis and C. Albicans [4].
As the use of the triple antibiotics may overcome the short-
comings of calcium hydroxide pastes, this was the main
aim of its use in the present study, although for a shorter
period of time than previously recommended [23, 24].

Annamalai and Mungara [25] reported complete ab-
sence of periapical radiolucency that was present at the
begging of the treatment in 13/30 teeth with immature
roots obturated with MTA. Using the periapical index score
and the decrease in size of the apical lesion with at least
12 months follow-up, Simon et al. [26] demonstrated that
the healing occurred in 81% of cases. Similar results were
obtained by Holden et al. [27] and Sarris et al. [28]. The
present results are in concordance with previous studies,
which can also be explained by the fact that MTA-based
materials possess a very similar chemical composition. Us-

REFERENCES

1. Diangelis AJ, Andreasen JO, Ebeleseder KA, Kenny DJ, Trope
M, Sigurdsson A, et al. International Association of Dental
Traumatology guidelines for the management of traumatic dental
injuries: 1. Fractures and luxate on of permanent teeth. Dent
Traumatol. 2012; 28(1):2-12.

2. Glendor U, Halling A, Andersson L, Eilert-Petersson E. Incidence of
traumatic tooth injuries in children and adolescents in the county
of Vastmanland. Sweden. Swed Dent J. 1996; 20(1-2):15-28.

3. Andersson L, Andreasen JO, Day P, Heithersay G, Trope
M, Diangelis AJ, et al. International Association of Dental
Traumatology guidelines for the management of traumatic dental
injuries: 2. Avulsion of permanent teeth. Dent Traumatol. 2012;
28(2):88-96.

4. Mohammadi Z, Dummer PM. Properties and applications of
calcium hydroxide in endodontics and dental traumatology. Int
Endod J. 2011; 44(8):697-730.

DOI: https://doi.org/10.2298/SARH180301018C

Cetenovi¢ B. et al.

ing MTA in this study as a root-end closure, both in teeth
with compete and in those with incomplete root develop-
ment, was undertaken because of the enhanced sealing
ability of MTA, thereby reducing microleakage [6, 11],
which is very important because the presence of residual
microorganisms in dentinal tubules is considered the main
reason for endodontic treatment failure.

Despite the broad scope of indications, there is still
paucity of clinical studies on the use of MTA-based prod-
ucts in vivo when used in a manner similar to the present
study. Furthermore, according to a literature search, there
is a limited number of studies that followed the processes
of repair and potential regeneration of chronic periapical
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MTA-based materials [29]. Even when the clinical situ-
ation indicates that a surgical intervention is necessary,
continuous reduction of a periapical lesion over time fol-
lowing non-surgical intervention is a beneficial outcome.
Moreover, other less invasive and successful options exist
when necessary, like decompression of large periapical le-
sions [30].

CONCLUSION

Treatment of teeth with chronic periapical lesions, as a
result of a complication of the previous tooth trauma,
should be initiated with endodontic approach. Products
based on MTA represent effective agents for apical root
canal obturation and contribute to significant reduction
or complete regression of periapical lesions. The presented
procedure may be proposed for everyday clinical practice
as it is easy to perform.
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EHA00HTCKO Neyerbe TpayMaTU30BaHUX 3y6a ca XPOHUUHUM
nepuanuKanHUM ne3ujama NpUMeHOM aHTUBMOTCKe nacTe U onTypauuje
MUWHEpPaAHUM TPUOKCUAHUM arperaTom — npeaMMMUHapHa cTyauja

bojaHa heteHoBuh', lejaH Mapkosuh?, Llejmc latman?, Tamapa lMepuh?, BykomaH JokaHosuh'

'YHuBep3uteT y beorpagy, HCTUTYT 3a HyKneapHe Hayke ,BuHua’, Beorpag, Cpbuja;
?YHneep3uTet y beorpagy, Cromatonowwku dakyntet, KnuHuka 3a negujatpujcky v npeBeHTUBHY cTomatonorujy, beorpap, Cpbuja;

YHueep3nTet,A&M Tekcac', Konel ,bejnop’, Nanac, Tekcac, CALl

CAMETAK

YBop/Linmb Cepxa oBe cTyaunje 6vna je npoLieHa eprKacHOCTU
€HAOAOHTCKOT TPeTMaHa TPayMaT/30BaHUX CTaHMX 3yba ca
HEKPOTUYHOM MyJINOM U XPOHUYHWM MepuanvKanHimM fesvjama
nocne feGpuHUTBHe ONTypaLmje MUHePanHUM TPUOKCUAHNM
arperatom (MTA). CodtBep 3a aHanu3y civke Adobe Photoshop
CS kopuwheH je 3a NpoLeHy pereHepauuje.

Mertope [IBageceT 1 ceiaM TpaymMaTU30BaHUX je[JHOKOPEHUX
CTaHyX 3y6a ca HEKPOTVYHOM My/INOM M XPOHWUYHIM Nepuanu-
KanHUM Jie3njama TPeTpaHU Cy HEXMPYPLUKMM NpoLeaypama
nomohy TpMaHTMBUOTCKe NacTe ¥ KanuujyMm-XnapoKcmaa Kao
MHTpaKaHanHor MefukameHTa. [lebrHUTMBHa onTypaLuja 13-
BefeHa je nomohy ProRoot MTA unu MTA* Cerkamed. KoHTpon-
HY nperneaun obaB/beHM cy Tpu, WwecT, 12 1 24 mecela nocne
3aBpLUETKa Jleyetba.
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PesynTtaTtm 1031MTUBaH KNVHUYKM UCXOR 3abenexeH je y 24
(88,9%) cnyuaja, Aok je paguorpadcky ycnex 61o npucyTaH y
26 (96,3%) cnyyaja. CTaTUCTNYKM 3HaYajHO CMarberbe BeNnUrHe
nepvanvKanHux nesmja npumeheHo je y cBm neprioamma (p <
0,001). Huje 6rno ctaTucTMUKM 3HavajHe pasnuke n3mehy asa
TectpaHa MTA maTtepujana (p > 0,05).

3aksbyyak MTA npovi3aBoay cy edUKacHY y ONTypaLmju KOpeH-
CKMX KaHana 1 YMHW ce Aa AONPUHOCE 3HaYajHOM CMatbery
U MOTMNYHOj perpecuju nepuanmkanHmx nesmja y TpeTupaHum
3ybuma. MpriKasaHa meTofoornja Moxe 6UTH NpeAnoxeHa 3a
CBAKOAHEBHY KJIMHNYKY NPaKCy.

KrbyuHe peun: Kanuujym-XuapoKCug; XpOoHYHe nepuanukaiHe
nesuje; nospepe 3yba; MTA
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SUMMARY

Introduction Patients with schizophrenia are likely to constitute a high-risk group of individuals with
respect to prevalence of oral diseases and they require special attention. Factors like nature of psychiatric
disorders, length of stay and oral-side effects of psychotropic medications have been noted as contribu-
tors to poor oral health among institutionalized chronic psychiatric patients.

Methods This cross-sectional study comprised 190 inpatients with schizophrenia at the Dr Laza Lazarevic
Clinic for Mental Disorders in Belgrade, and 190 mentally healthy patients at the Clinic for Periodontology
and Oral Medicine, School of Dental Medicine, University of Belgrade. A questionnaire was designed for
the purpose of this research with the aim of recording information on demographic data (age and sex),
unhealthy habits (tobacco smoking, alcohol consumption and drug abuse), and data about the existence
of any oral symptom and/or sings related to oral soft tissue pathology. All participants were subjected
to targeted clinical examinations.

Results All study group patients were receiving psychotropic medications (mean number 4.18 + 1.14;
from 1 to 7 medications). The study group patients had a total of 272 symptoms and 121 signs of oral
disorders; which was almost four times higher for symptoms and even nine times higher for signs of oral
disorders than in the control group.

Conclusion Schizophrenia as a mental disorder does not directly affect the condition of oral health of this
group of psychiatric patients, but indirectly - reducing their motivation and awareness of the importance
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of oral health, which is particularly emphasized in hospital conditions.
Keywords: oral symptoms; oral signs; schizophrenia; hospitalization

INTRODUCTION

People with mental disorders are a part of the
community deserving special attention. This
group is often neglected by dental profession-
als due to ignorance, fear, stigma, misconcep-
tions and negative attitudes. However, they are
of even more concern because there is a loss
of productivity due to their disability and an
increased health care cost and burden to the
government and society [1]. The majority of
them who required long-term psychiatric care
worldwide have schizophrenia diagnosed as
their primary mental disorder [2]. The preva-
lence of schizophrenia is less than 1% in general
population, without sex differences [3]. Treat-
ment of institutionalized residents, especially
those with schizophrenia, takes up an impor-
tant part of the health care resource, compared
to other psychiatric inpatients [4].

Having in mind oral health, hospitalized
psychiatric patients are likely to constitute a
high-risk group of individuals with respect to
prevalence of oral diseases and they require
special attention [5]. Factors like nature of
psychiatric disorders, and oral-side effects of
antipsychotic medications have been noted as

contributors to poor oral health among insti-
tutionalized patients with schizophrenia [6]. In
addition, unhealthy behaviors such as smoking
cigarettes, alcohol consumption and drug abuse
have been linked to psychiatric disorders [7].

Some studies that have been done on pa-
tients with schizophrenia focused on the assess-
ment of dental caries and periodontal disease
[8, 9, 10]. On the other hand, no published
studies have addressed the prevalence of oral
symptoms and disorders among inpatients with
schizophrenia, or the influence of mental disor-
ders on these conditions, although some studies
recorded a high prevalence of oral symptoms
and disorders, such as xerostomia, hypersaliva-
tion, recurrent oral ulcerations (RAS), burning
mouth syndrome (BMS), tongue and lips dis-
orders, oral lichen planus (OLP) etc. in psy-
chiatric patients [11-14]. Therefore, the aim
of this study was to assess the prevalence of
symptoms and signs of oral disorders among
inpatients with schizophrenia and to evaluate
association of demographic, medical charac-
teristics and unhealthy behaviors in this group
of psychiatric inpatients with the development
of oral soft tissue pathology.
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METHODS

This study was conducted as an observational cross-sec-
tional study, in accordance with the Declaration of Helsinki
and it was approved by the Ethics Commiittee of the Dr Laza
Lazarevic Clinic for Mental Disorders in Belgrade, Serbia
(No. 7221), and the Faculty of Dental Medicine, Univer-
sity of Belgrade, Belgrade, Serbia (No. 36/10). The study is
reported according to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) state-
ment for improving the quality of observational studies [15].

Each subject participated voluntarily in the study and
was informed, through a special brochure regarding the
type of research, data collection procedure, and other as-
pects of the study. Written consent was obtained from all
subjects or their legal representatives to use personal data
for research purposes. The study enrolled two groups of
patients. The study group compromised 190 randomly se-
lected patients with schizophrenia, hospitalized at the Dr.
Laza Lazarevic Clinic for Mental Disorders in Belgrade,
Serbia. The inclusion criteria for entering the study were
that the patient was hospitalized, older than 18 years and
diagnosed with schizophrenia (according to the 10. Revi-
sion of the International Classification of Diseases) two
years prior to the study. Medical data for the study group
patients (duration of psychiatric disease, number of hospi-
talizations, number and type of psychotropic medications)
were taken from medical records. The exclusion criteria
were a primary diagnosis of other mental disorder, hospi-
talized patients diagnosed with schizophrenia in the period
shorter than two years from the time of the survey, the
simultaneous presence of systematic diseases (e.g. nutri-
tional deficiency, cardiovascular, respiratory, metabolic,
endocrinal disorders), medications for such systematic
diseases, and inability to communicate or the refusal to
cooperate. The control group also comprised 190 healthy
subjects suffering from aggressive periodontitis, without
any psychiatric or somatic illness, who were consecutively
recruited from the pool of patients at the Clinic for Peri-
odontology and Oral Medicine, Faculty of Dental Medi-
cine, University in Belgrade, Serbia [16]. Participants of the
control did not use any medications that could affect oral
health [17]. Groups were age- and sex- matched.

A questionnaire was designed for the purpose of this
research with the aim of recording information on de-
mographic data (age and sex), unhealthy habits (tobacco
smoking, alcohol consumption and drug abuse), and data
about the existence of any oral symptom and/or sings re-
lated to oral soft tissue pathology.

All participants were subjected to targeted clinical ex-
aminations in the dental office at the Dr Laza Lazarevic
Clinic for Mental Disorders in Belgrade, Serbia (patients
of the study group), and the Department of Periodontology
and Oral Medicine, Faculty of Dental Medicine, Univer-
sity in Belgrade, Serbia (patients of the control group),
according to criteria recommended by the World Health
Organization [18]. The examination was performed in the
following sequence: labial mucosa and labial sulci (upper
and lower), labial part of the commissures and buccal mu-
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cosa (right and left), tongue (dorsal and ventral surfaces,
margins), floor of the mouth, hard and soft palate and
alveolar ridges/gingiva (upper and lower). During clinical
examination, the following elements of the lesion were ana-
lyzed: anatomical location, extension; possible etiological
or related factors were also recorded [19].

All collected data were organized and evaluated using
dedicated software (SPSS 17.0 Inc., Chicago, IL, USA) and
were analyzed by descriptive statistical parameters, methods
for testing the difference of numerical data and regression
models. Descriptive statistical methods were represented by
measures of central tendency (mean and median), measures
of variability (standard deviation and variation interval) and
were expressed in percentages. The methods for testing the
difference of numerical data (age) were represented by the
t-test of independent groups. For testing data of different
categories (sex, medications, unhealthy habits), x* test was
used. Level of significance was set at p < 0.05.

RESULTS

The study group consisted of 190 hospitalized patients with
schizophrenia (95 males and 95 females) aged 19-67 years,
with mean age of 43.59 + 11.96 years. Most respondents
(32.1%) were in age group over 50. The control group also
consisted of 190 mentally healthy subjects (95 males and
95 females) aged 19-72 years, with mean age 43.20 + 11.89
years. Most respondents in control group (30%) were in
age group between 41-50. The groups thus where compa-
rable in terms of age (p = 0.747 for t-test of independent
groups) and sex (p = 1.000 for Pearson x>-test).
Distributions of unhealthy habits in both groups are
shown in Table 1. In the study group most of the patients
pleaded that they consume alcoholic beverages, in con-
trast to the control group who have often declared not to
consume alcoholic beverages. Also, most of study group
patients said that they sometimes enjoy drugs, unlike men-
tally healthy individuals who, in almost all cases, stated that
they do not enjoy them. Among the patients of the study
group, almost 75% of them smoked cigarettes; unlikely, in
the control group patients there was less than half smokers.
A statistically significant difference between the two groups
of participants was observed in all three observed variables
in terms of practicing bad habits for oral health (Table 1).

Table 1. Distribution of unhealthy habits in both groups

Obtained values Sianf
) ignificance

Unhealthy habits Study group | Control group c (P

n (%) n (%)
Smoking cigarettes:
yes 142 (74.7) 75 (39.5)
no 48 (25.3) 115 (60.5) 20.000*
Alcohol consumption:
yes 49 (25.8) 2(1.1)
no 141 (74.2) 188 (98.9) °0.000*
Drug abuse:
yes 133 (70) 39(20.5)
no 57 (30) 151 (79.5) 20.000*

*statistically significant;
2Pearson x*-test
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Table 2. Psychotropic medications of patients in study group

Psychotropic medications Obtained values
Study group n (%)

Antipsychotics

1) Typical antipsychotics 34(17.9)

- chlorpromazine 8(4.2)

- levopromazine 37(19.5)

- fluphenazine 81 (42.6)

- haloperidole

2) Atypical antipsychotics

- clozapine 50 (26.3)

- risperidone 39(20.5)

- quetiapine 4(2.1)

- olanzapine 54 (28.4)

- sulpirid 2(1.1)

- aripiprazole 3(1.6)

Mood stabilizers 135(71.1)

Hypnotics 63 (33.2)

Anxyolitics 160 (84.2)

Antidepressants 15(7.9)

Antiparkinsonics 110 (57.9)

Table 3. Distribution of soft tissue pathology in both groups

Obtained values

Oral symptoms and signs | Study group | Control group p*

n (%) n (%)
Presence of oral symptoms:
Burning mouth syndrome 122 (67.4) 50 (26.4) 0.000*
Facial pain 44 (243) 9(4.7) 0.000*
Hypersalivation 22(12.2) 0(0) 0.000*
Xerostomia 19 (10.5) 2(1.1) 0.000*
Halitosis 85 (47) 13(6.8) 0.000*
Gustatory sense 50 (27.6) 36 (18.9) 0.048*
dysfunction 28 (15.5) 5(2.6) 0.000*
Swallowing difficulties 24 (13.3) 0(0) 0.000*
Presence of oral signs:
Lips disorders 101 (55.8) 20(10.6) 0.000*
Tongue disorders 23(12.7) 2(1.1) 0.000*
Soft and hard palate 47 (26) 4(2.1) 0.000*
disorders 9(5) 2(1.1) 0.026*
Oral mucosa disorders 42(23.2) 5(2.6) 0.000*

*Statistically significant;
2Pearson x’ test
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In the study group, schizophrenia lasted 14.31 + 9.19
years on average (2-45 years). Most of patients (43.2%)
have schizophrenia 11-20 years. The average number of
hospitalizations per participant was 8.48 + 5.71 (from one
to 30). Sixty-eight patients with schizophrenia had less
than ten hospitalizations, during the disease.

All study group patients were receiving psychotropic
medications (mean number 4.18 + 1.14; 1-7 medications)
and in the greatest number — antipsychotics (mean number
1.64 £ 0.66; 1-3) (Table 2). In addition to antipsychotic
medications, patients of the study group received other
medications, too (Table 2). Almost 71% of inpatients with
schizophrenia received mood stabilizers, 84.2% of them
anxiolytics, 33.2% hypnotics, 7.9% antidepressants and
57.9% of them antiparkinsonics.

Based on the patients’ subjective symptoms and clinical
examination of the oral cavity, in both groups were noted
some oral soft tissue diseases (Table 3). Almost half of the
study group patients, and over 65% of the control group
patients were free of any oral soft tissue pathology. The
subjects of the study group had a total of 272 symptoms
and 121 signs of oral disorders; which was almost four
times higher for symptoms and even nine times higher
for signs of oral disorders than in the control group. In
the study group an average number of oral symptoms per
patient were 1.26 + 1.20 (range 0-5) and for signs of oral
disorders 0.91 + 1.21 (range 0-4), despite of respondents
in the control group, where an average number of oral
symptoms per patient were 0.29 * 0.52 (range 0-2) and
oral disorders 0.12 £ 0.35 (range 0-2). Distribution of the
symptoms and signs of oral disorders in both groups of
patients is shown in Table 3.

Univariate logistic regression showed that only on BMS
statistical significance had duration of mental disorder and
smoking cigarettes (Table 4). Similar to that, multivariate
logistic regression showed a statistical significance of BMS
among inpatients with schizophrenia in terms of mental
disorder duration and smoking cigarettes (Table 4).

Table 4. Logistic regression of study group patients and oral soft tissue pathology

Obtained values
significance (p)
Observed characteristics Duration of Number of
urati u . . . .
Sex Age disease hospitalizations Antipsychotics Alcohol Narcotics Smoking
. 30.362 | °0.620 20.028* 20.138 20.655 20.174 20.180 20.034*
Burning mouth syndrome
/ / 50.012*% / / / / ©0.005*%
Facial pain 20.034* | 20.904 20.279 20.486 20.863 20.876 20.378 20.730
Hypersalivation 20.203 20.670 20.733 20.290 20.211 ?0.519 20.293 20.829
Xerostomia 20.405 | 20.565 20.983 20.205 20.308 20.705 20.321 20.643
Halitosis 20.129 20.395 20.963 20.209 20.895 20.133 20.254 20.743
Gustatory sense dysfunction | 20.924 | 20.692 20.297 °0.523 20.994 °0.502 °0.419 °0.568
Swallowing difficulties 20.931 20.406 20.468 20.988 20.793 ?0.539 20.908 20.353
Lips disorders 20.890 20.943 20.959 20.186 20.641 20.632 20.129 20.475
Tongue disorders 20.008* | 20.518 20.132 20.340 20.864 20.928 20.970 20.463
softand hard palate 0771 | %0465 | 0320 20.141 °0.743 20.227 °0.793 20.521
disorders
Oral mucosa disorders 20.293 | 0.727 20.874 20.641 20.217 20.527 20.758 20.534

*Statistical significance;
aunivariate logistic regression;
Pmultivariate logistic regression

DOI: https://doi.org/10.2298/SARH190311042D

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):276-280




Evaluation of symptoms and sings of oral soft tissue disorders among inpatients with schizophrenia

DISCUSSION

Based on anamnesis” data and clinical examination of
oral soft tissues, a statistically significant difference was
found between inpatients with schizophrenia and mentally
healthy patients in the presence of symptoms and signs of
oral soft tissue diseases. Most commonly reported diseases
were: xerostomia (43.2%), tongue illness (23.7%) and signs
of buccal mucosa diseases (22.1%), as opposed to mentally
healthy patients with the majority of cases registered with
halitosis (18.9%). Xerostomia or “dry mouth” was the most
common oral symptom that the inpatients with schizo-
phrenia complained, which corresponds to the results of
some previous studies [14, 19]. These results should not
be surprising because it is known that xerostomia and hy-
posalivation may be the consequence of the application of
some psychotropic medications including: first generation
antipsychotics, antiparkinsonics, antidepressants, as well
as anxiolytics, which are often applied to inpatients with
schizophrenia in our study [19-23]. However, in a num-
ber of previous studies, xerostomia has been registered
at significantly lower percentages of patients than in our
research; Dangore-Khasbage et al. [24] registered xerosto-
mia only in 13% of patients, Ujaoney et al. [25] in 22% of
patients, while Morales-Chavez et al. [11] had xerostomia
in only 9.23% of psychiatric patients. This can be explained
by the fact that the researches concerned oral health of
psychiatric patients (not only patients with schizophrenia),
as well as that the patients in our study were treated with a
greater number (1-3) of antipsychotics. Common habits
such as smoking and alcohol consumption can cause some
oral dryness [17]. The drugs most commonly implicated
include antidepressants, antipsychotics, benzodiazepines,
hypnotics, opioids, and substance abuse [17].

Most of inpatients with schizophrenia in this study had
coated (n = 25) and black tongue (n = 12). Similar find-
ings were also obtained in previous studies: Znegin et al.
[14] found coated tongue in 8% of patients, while Bertaud-
Gounot et al. [26] in 6.8% of patients. Coated tongue is a
common oral-medical problem, due to accumulation of epi-
thelial cells, residues of food and microbial debris [27]. It is
well known that the coated tongue is occurring in a person
with xerostomia and those who do not maintain or irregu-

REFERENCES

1. Sangeeta UN, Rashmi S, Keshava PK. Periodontal health among
non-hospitalized psychiatric patients in Mangaluru city - India. J
Clin Diagn Res. 2016; 10(8):ZC40-3.

2. Chong HY, Teoh SL, Wu DB, Kotirum S, Chiou CF, Chaiyakunapruk
N. Global economic burden of schizophrenia: a systematic review.
Neuropsychiatr Dis Treat. 2016; 12:357-73.

3. Charlson FJ, Ferrari AJ, Santomauro DF, Diminic S, Stockings E,
Scott JG, et al. Global epidemiology, and burden of schizophrenia:
Findings from the global burden of disease study 2016. Schizophr
Bull. 2018; 44(6):1195-203.

4. Harvey PD.What is so different about psychotic patients who
have extremely long institutional stays? The American Journal of
Geriatric Psychiatry. 2018; 26(2):198-9.

5. Yang M, Chen P, He MX, Lu M, Wang HM, Soares JC, et al. Poor oral
health in patients with schizophrenia: A systematic review and
meta-analysis. Schizophr Res. 2018; 201:3-9.

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):276-280

larly maintain oral hygiene [27]. Black tongue is a patho-
logical change that also occurs in people who have poor
oral hygiene, who smoke, have xerostomia, and consume
soft and non-abrasive food [27]. In our research most of the
inpatients with schizophrenia said they smoked (74.7%).

In addition, 22.1% examinees of the study group had
some disease of oral mucosa, and the most common find-
ing of RAS (n = 13) and OLP (n = 11) was consistent with
the results of other investigators. Dangore-Khasbage et
al. [24] reported RAS at 16% and OLP at 2% of patients;
Bertaud-Gounot et al. [27] reported RAS in 12.4% of
patients; Kossioni et al. [19] registered RAS in 3.6% of
psychiatric patients, while Lai et al. [28] shown that olan-
zapine, quetiapine and sulpiride posed a higher risk of oral
ulcerations among psychiatric patients, compared to the
other antipsychotics. Also, it is known that RAS and OLP
have psychosomatic support, highlighting the importance
of anxiety, stress and depression in the development of
these oral diseases. Cerqueira et al. [29] in their research
indicate that psychological disorders (in particular anxi-
ety and stress) have a high correlation with symptoms of
OLP. Similar to that, Karthikeyan et al. [30] in their study
indicate that stress can be a significant etiologic co-factor
in OLP and RAS, which is interesting information that
should be proven.

CONCLUSION

Based on the obtained risk factors for oral soft tissues
diseases of schizophrenia inpatients, it can be said that
schizophrenia as a mental disorder indirectly affect the
condition of oral health of this group of psychiatric pa-
tients, by reducing their motivation and awareness of the
importance of oral health, which is particularly empha-
sized in hospital conditions. Also, this research suggest
that oral care of patients with schizophrenia must include
periodic monitoring of dental and soft tissues, and that
greater coordination between specialists of psychiatry and
dentists may better serve the need of this neglect group of
psychiatric patients.
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MpoueHa cumnTOoMa U 3HAKOBA OPaZIHUX MEKOTKUBHUX nopemehaja Kopg,
XocnuTanu3oBaHux 6onecHuKa ca cxusodppeHnjom

BnapaH Hophesnh'?, Muna JosaHoBuh?, EHa Jokcumoswh?, AMmHa Acotih?, MuneHa Crawesuh', JacMinHka Acotuh?,

Barba MeTposuh’, iaHa Crawesuh-Kapanunh'#

'KnuHuka 3a ncuxumjatpmjcke 6onectn, [p JNlasa Jlasapesuh’, beorpag, Cpbuja;
YHneep3uTeT y TpaBHuKY, DapmaLieyTcko-3npaBcTeHn dakynTeT, TpaBHUK, BocHa 1 XepLerosuHa;

*YHueep3uTet y beorpapy, Cromatonowwku dakynter, beorpag, Cpbuja;

*YHuBep3uTeT y MpuwtnHm — KocoBcka MutposuLa, MepunumnHckn dakyntet, KocoBcka Mutposuua, Cpbuja

CAXETAK

YBog XocnutanuzoBaHu 6onecHnUM ca cxm3odpeHnjom Mmory
Aa NpeACTaB/bajy BUCOKO Pr3NYHy rpyny ocoba ca acnekTa npe-
BaJleHLmje opasiHUX 000/betba, Te 3aXTeBajy MOCEOHY NaXkkby.
MakTopy nonyT Npupoge ncrxujatpujcke 6onectu, fyKrHe
XOCMUTaNM3aLuje 1 HeXXerbeHrx epeKaTa NCUXOTPOMHUX Meay-
KameHaTa yTruy Ha NoLLe OpasiHO 3APaBIbe XOCTUTaNN30BaHNX
XPOHUYHMX NCUXMjaTPUJCKNX 6oNeCHUKa.

MeTope OBa cTyauja npeceka obyxsatuna je 190 6onecHMKa
ca cx130dpeHnjom XocnuTann3oBaHmx y KnmHuum 3a ncu-
xujatpujcke 6onectn , [p Nlasa Jlazapesuh” y beorpagy n 190
MEHTaJIHO 3ApaByx 6onecHNKa KnvHuke 3a napagoHTonorujy
1 opanHy meauLmHy CtomatonoLukor dakynteta YHBep3uTeTa
y beorpagy. Y cBpxy oBor nctpaxmsatba An3ajH1paH je ynut-
HVIK ca LurbeM benexerba aemorpadckux nogataka (CtapocT u
ron), NoWwux HaBwKa (nyLerbe AyBaHa, KOH3YMUPaHEe ankoxo-
na v 3noynotpeba Apora) 1 nofaTtaka o NocTojaky 6Uno Kojer

DOI: https://doi.org/10.2298/SARH190311042D

OpasHor CYMMNTOMA W/MnK 3HaKa Kojy ce OfHOCK Ha MaTonorujy
MeKUX TKMBa ycHe aymsbe. CBU yuecHWLmM 61nm cy nofBpryy T
LMSbaHUM KIIMHUYKUM Nperieamma.

Pesyntatu CB1 6onecHnLyM 13 CTYAMjCKe Fpyne Npumanu cy
NcMXOTPOrnHe nekose (cpeara BpeaHocT 4,18 £ 1,14, og jen-
HOT 0 cepam nekoBa). bonecHnum cTyamnjcke rpyne umanu cy
YKYMHO 272 opasiHa cumnToma 1 121 3HaK opanHmx 060sbetba,
LUTO je CKOPO YeTVpK NyTa BULLE 33 OpasiHe CUMMTOME, a YaK U1
[eBeT NyTa BuULUE 3a 3HaKe opanHUx nopemehaja Hero y KoH-
TPOJIHOj rpynu.

3akmyuak Cx13odpeHmja Kao MeHTanHu nopemehaj He yTu-
ye IVPEKTHO Ha CTatbe OpaJiHOr 34paBJba OBE rpyrne ncum-
XunjaTpujcknx 6onecHmka, Beh MHAMPEKTHO — cMakbyjyhn rm
MOTMBALWjy 1 CBECT O 3HaYajy OpaiHOT 34paBsba, NOCe6HO Yy
6O/HNYKIM YCNIOBUMA.

KrbyuHe peun: opanHu CMNTOMU; OpasiHu 3HaLu; cxm3odpe-
HWja; 6ONTHNYKO Neyere
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SUMMARY

Introduction/Objective Knowledge and practical skills in medical waste (MW) management are of equal
importance for medical and dental doctors. The first comparative study on the knowledge and skills in the
field of MW management among Belgrade students was conducted with the goal of examining whether
students of medicine and dentistry are equally familiar with this extremely important field.

Methods A cross-sectional study included 558 students of the sixth year of studies (430 medical and 128
dental students) who completed an anonymous semi-structured questionnaire to determine attitudes
and knowledge on MW management.

Results The majority of medical and dental students had no training in MW management (79.5% and
74.6%, respectively). Dental students use protective equipment more frequently than medical students
(94.5% vs. 42%, p < 0.001). However, full vaccinal protection against hepatitis B is better among medi-
cal students compared to dental students (57.7% vs. 39.1%, p < 0.001). Complete knowledge on post-
exposal prophylaxis is better among medical students compared to dental students (44.5% vs. 13.3%,
p < 0.001). However, dental students are more disciplined in reporting injuries (63.1% vs. 52.4%, p = 0.038).
The students’knowledge on primary separation of infectious waste (93% vs. 77.8%, p < 0.001) and used
needles (80.3% vs. 70.4%, p = 0.007) is better among dental students compared to medical students’
correct answers.

Conclusion Dental students show better knowledge on MW management and are more disciplined
in using personal infection protection compared to medical students. The students support continued

training on MW management and investigations on this topic.
Keywords: medical waste; safety; education; medical students; dental students

INTRODUCTION

The term medical waste (MW) refers to all the
waste generated within health-care facilities,
research centers and laboratories. It consists of
materials ranging from used needles to body
parts, diagnostic samples, blood, chemicals,
pharmaceuticals, and radioactive materials.
From 10% to 25% of all MW is hazardous
and may cause a variety of environmental and
health risks [1, 2].

A quarter of all MW in Serbia is hazard-
ous, and infectious MW is the largest part of it
[3, 4]. Annual production of infectious waste
in Serbia is between 4,500 and 5,000 tons [5].
Since 2006, the national system for safe MW
management has been put into place and all
infectious MW has been sterilized. Serbia has
reduced the amount of hazardous MW by 50%
by introducing a waste separation process in
healthcare facilities [6].

Recognizing the importance of familiar-
ity with MW management for healthcare
professionals, Serbian medical faculties have

recently introduced MW topic into the cur-
riculum in the final year of their studies. To
assess the quality of undergraduate education
on MW management, it is important to check
the students’ retention of knowledge. Further,
although the knowledge in this field is of equal
importance for medical and dental doctors, it is
not clear whether medical and dental students
adopt this necessary knowledge equally. For
these reasons, we undertake this comparative
study on knowledge and attitudes on MW man-
agement among Belgrade medical and dental
students.

METHODS

We undertook a cross-sectional study between
December 2017 and January 2018 at the Facul-
ties of Medicine and Dentistry, University of
Belgrade, Serbia. The study comprised 558 stu-
dents of the sixth year of studies, 430 medical
students (response rate 92.47%) and 128 dental
students (response rate 81.01%). There were
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more female respondents in both samples, 62.8% among
medical and 64.1% among dental students.

We used an original semi-structured questionnaire de-
signed for this study to determine knowledge, attitude,
and practice concerning MW management. Students were
recruited during their classes and participation was volun-
tary and anonymous. The questionnaire consisted of four
parts. Some questions were taken from the questionnaires
from similar studies but were not standardized, which was
the case with ours as well.

The first part of the questionnaire included questions
concerning training for MW management, wearing per-
sonal protection (mask, gloves, protective glasses), knowl-
edge about post-exposal prophylaxis, and the vaccinal
status of students (10 questions). The second part of the
questionnaire comprised questions on MW regulation,
management (segregation, internal collection, packaging,
storage, and final disposal) and injury reporting system
(41 questions). The third part of the questionnaire referred
to the knowledge about color coding system (four ques-
tions). The fourth part of the questionnaire was in the
form of five graded Likert’s scale statements (1= “I fully
disagree”; 2 = “I mainly disagree”; 3 = “I cannot decide”;
4 = “I mainly agree”; 5 = “I fully agree”) concerning MW
management, continuing training, and investigations on
this topic (seven questions).

Statistical analysis

We performed statistical analysis with IBM SPSS Statis-
tics for Windows, Version 25.0 (IBM Corp., Armonk, NY,
USA). We set the significance level at 0.05. The distribution
of categorical variables was investigated with ¥ test. To test
the significance of differences between the mean values of
numeric and ordinal variables we used Student’s t-test and
Mann-Whitney U test, respectively.

Ethical consideration

We performed the study with the permission from the
Ethics Committee of the Faculty of Medicine, University
of Belgrade.

RESULTS

The distribution of medical and dental students was similar
concerning the training in MW management (X =1.516;
p > 0.05). The majority of students had no training (74.6%
at the Faculty of Medicine and 79.5% at the Faculty of
Dental Medicine); a small number of them had partial
training (18.5% vs. 15.6%); those who had full training
were very few (6.9% vs. 4.9%).

Dental students use protective equipment more fre-
quently than medical students (Table 1). Male students are
more disciplined in this regard compared to their female
colleagues (56.9% vs. 53%; X* = 6.446; p = 0.04). However,
vaccinal protection against hepatitis B is better among
medical students than in dental students (Table 1).

‘ DOI: https://doi.org/10.2298/SARH180405065I
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The knowledge on post-exposal prophylaxis is better
among medical students compared to dental students
(44.5% vs. 13.3%, x> = 66.308; p < 0.001); the availabil-
ity of post-exposal prophylaxis is also better at the medi-
cal faculty compared to the dental one (36.4% vs. 14.8%,
x*=31.783; p < 0.001).

Around 80% of students of both faculties are aware of
the significance of reporting injuries at work. However,
dental students are more disciplined in reporting injuries
compared to medical students (63.1% vs. 52.4%, x* = 4.318;
p = 0.038). The responses of students are similar in relation
to the treatment of injuries from sharp objects.

The majority of students are not familiar with the legal
regulations regarding MW management, nor with the lat-
est provisions from 2016, but most of them know who the
responsible person is for managing MW at their faculty.
Concerning waste separation at the faculty, there are more
dental than medical students who believe that their faculty
separates waste (Table 2).

Table 1. Infection protection among Belgrade medical and dental
students

) Faculty
Infection GRTT . -
protection Medicine | Dentistry Total p*
n (%) n (%) n (%)
No 101 (244) | 3(23) |104(19.2)
Personal  Iyeg fully 174 (42) | 121(94.5) | 295 (54.4)
protective - <
devices Yes, partially | 139(33.6) | 4(3.1) | 143(26.4)
Totally 414(100) | 128 (100) | 542 (100)
No 159 (37.1) | 76(59.4) | 535 (42.3)
;’aca%’;itw” Yes, fully 247 (57.7) | 50(39.1) | 297 (53.4) .
hematitis 8 | Yes partially | 22(5.1) | 2(16) | 24(43)
Totally 428 (100) | 128 (100) | 556 (100)
*¥? test

Table 2. Knowledge and attitudes on medical waste management
among Belgrade medical and dental students

Knowledge and

; Faculty
attitudes on Answer .
medical waste Medicine Dentistry P
management n (%) n (%)
. No 394 (91.8) 111 (86)
Legal regulation 0.049
Yes 35(8.2) 18 (14)
Responsible person | No 365(90.3) | 119(93.7)
> 0.05
at the faculty Yes 39(9.7) 8(6.3)
Waste separation at | No 164 (41.2) 22(17.2)
< 0.001
the faculty Yes 234(58.8) | 106 (82.8)
Containers for No 55(13) 20(15.5)
medical waste at > 0.05
the faculty Yes 367 (87) 109 (845)

Concerning the primary separation of MW, the stu-
dents’ knowledge on infectious waste and used needles was
satisfactory and better among dental students compared to
medical ones. However, the majority of students of both
faculties gave incorrect answers related to chemical and
pathoanatomic waste, heavy metals, and cytotoxic drugs
(Table 3).

Dental students showed more positive attitude towards
MW management compared to medical students, particu-
larly concerning the continuation of training and investiga-
tions on this topic (Cronbach’s alpha = 0.778) (Table 4).
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Table 3. Knowledge on primary separation of medical waste among Belgrade medical and dental students

Faculty
. . . Medicine Dentistry
Primary separation of medical waste p*
Answer n (%) Answer n (%)
Correct Incorrect Correct Incorrect
Infectious waste - yellow 330(77.8) 94 (22.2) 120 (93) 9(7) < 0.001
Chemical waste - purple 146 (35.4) 266 (64.6) 43 (35.5) 78 (64.5) > 0.05
Pathoanatomic waste — brown 179 (46.3) 208 (53.7) 50 (43.5) 65 (56.5) >0.05
Used needle - yellow 280 (70.4) 118 (29.6) 98 (80.3) 24 (19.7) 0.007
Thermometer with mercury - violet 26 (6.5) 372 (93.5) 12(9.8) 110 (90.2) 0.012
Syringe / cytotoxic drugs - red 127 (32.7) 261 (67.3) 31(26.5) 86 (73.5) > 0.05

*¥? test

Table 4. Attitudes towards medical waste management among Belgrade medical and dental students (5-graded scale of agreement; mean +

standard deviation)

Attitude Medical students | Dental students p*

Inadequate medical waste management affects human health and environment 472 £0.69 4.71+0.79 0.646
L\faei(r:i]ﬁag; \évfa;t:dr‘ir'nc?:%fjn(;z?;aslhszIotlzlegfsa mandatory part of practical and theoretical 401 +1.06 4374092 <0001
Training on medical waste management should be performed at least once a year 3.71+£1.10 3.96 +1.08 0.020
In my opinion, medical waste is a topic that deserves more attention in the future 4.27 +0.89 449+0.79 0.004
More investigations on medical waste management are needed 395+1.12 4.24+£1.03 0.005

*Mann-Whitney U test

DISCUSSION

The majority of students of both faculties finish their stud-
ies with no training in the management of MW. Similar
results were obtained in a study among health professional
students in India, with only 19% of them trained in MW
management [7]. Similarly, only about 40% of doctors em-
ployed in healthcare centers in Nigeria received adequate
training on MW [8]. Another study conducted in Jahor
showed that 37% of health workers did not pass adequate
training in handling and disposal of sharp objects, with a
significantly lower incidence of stabbing on sharp objects
among those who were trained in MW compared to those
who were not [9].

Dentistry students are disciplined in using protective
equipment at work (94.5%); however, the majority of them
have not been vaccinated against hepatitis B (59.4%). A mi-
nor part of dentistry students is familiar with post-exposal
prophylaxis (13.3%), and half of them claim that it is not
available. Unlike dental students, medical students are more
aware of the significance of vaccination against hepatitis B;
but, they use protective equipment in lesser degree (42%),
and only a third are familiar with post-exposal prophylaxis.
Still, the situation in Serbia in this regard is better than in
Nigeria [8] and in Tanzania [10] where post-exposal prophy-
laxis is familiar to a lesser degree both to dental and medical
students (30% and 22.5%, respectively). The relevant results
are much better in Batu Pahat, Johor, Malaysia, where 87% of
medical practitioners confirmed the use of personal protec-
tive equipment in handling clinical waste [9].

The vaccinal protection of health workers in Serbia is
significantly better than in Nigeria, where only 18.5% of
health workers are adequately vaccinated against hepatitis
B [8]. Medical students are more aware of the significance
of vaccination against HBV and are more frequently vac-
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cinated compared to dental students (57.7% vs. 39.1%,
respectively). Immunization against HBV is of utmost
importance for all health workers [11]. There are coun-
tries that fully recognize this fact and have much better
vaccination results. For instance, Saudi Arabia has 80% of
dental students vaccinated against hepatitis B [12].

Undergraduate healthcare students undergo profes-
sional practice that exposes them to biological material.
A study conducted in Sao Paulo, Brazil, registered that
48.8% of students’” accidents with biological material oc-
curred among dentistry students, 40.6% among medical
students, and 6.5% among nursing students [13]. The prac-
tice of reporting injuries resulting from improper waste
disposal is very poor in Serbia, in spite of the awareness of
reporting significance, confirmed in our study among ap-
proximately 80% of students. In the present study we show
that only one half of medical students and 63% of dentistry
students report injuries from MW; still this is better than
in India, where the practice of reporting injuries from MW
is between 39.2% and 45.6% [8]. The practice of reporting
work-related injuries caused by improper MW disposal
is very poor across all groups of health professionals in
India [14]. In developing countries, medical workers do
not report about 40-75% of injuries from sharp objects;
this is a major problem especially in case of HIV infection,
where post-exposal prophylaxis is effective in 80% of the
cases [15]. Even in developed countries like Poland, injury
reporting in hospitals is low; the implementation of regula-
tions in this field did not help [16].

According to the data of the Public Health Institute of
Serbia, stab injuries from MW are poorly reported in Ser-
bia; training of health workers may be an effective strategy
for improving the practice and behavior towards hospital
MW management [17]. In Serbia, 172 seminars were held
2008-2014; 3,278 employees in health care were trained
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at three levels - technician, supervisor, and manager of
waste management [6]. However, there was no adequate
training of students.

A small percentage of Belgrade medical and dental
students, 8.2% and 14%, respectively, are well informed
about the regulations related to MW management. Dental
students in India are better informed about MW manage-
ment; 55.5% of them had good training and 31% of them
even know the year when this law was established [18, 19];
in a study conducted in 2016, this number increased to
64.3% [20]. Similarly to our results, the majority of health
workers in Brazil are not familiar with regulations related
to MW [21].

Regardless of poor knowledge on regulations, 90% of
the investigated students know the person responsible
for MW; this is better than in Jahor, Malaysia, where 83%
of the respondents know the answer [9]. A recent study
showed that the presence of waste managers can effectively
minimize the risk of infection [22].

Most of our respondents, especially among dentistry
students, know how to dispose of infectious waste and
sharp objects; this is similar to the results of a study among
the medical staff in the Babol City Hospital, Iran; 97% of
them knew MW color coding [23]. However, the majority
of students in our study did not know the proper way of
managing chemical (90%) or cytotoxic waste (70%). These
results are in contrast to a study among dental students
from India, where 67% of the participants demonstrated
good knowledge about disposing pharmaceuticals [24].
Similar results were found in a study conducted in Cairo,
in which 60.9% of doctors answered correctly regarding
the disposal of chemical waste [25]. Better knowledge on
the management of infectious waste compared to other
hazardous MW is probably related to the dominance of
this type of MW in hospitals.

A recent review of literature has indicated that in many
developing countries regulations and laws relating to waste
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3Hatbe 1 CTaBOBM GeorpagcKux CTyaeHaTa MeguLMHe U CTOMaTonoruje o

ynpas/bakby MeagULUNHCKMM OTNagom

JeneHa b. nuh-XwBojuHosuh', bpaHucnas b. Unuh?, Jywa baukosuh', MuneHa TomaHuh', AnekcaHgap laBpunosuh?,

JbumwaHa borgaHoBuh*

'YHuep3uteT y beorpagy, MeauumuHckn dakynteT, VIHCTUTYT 3a XurujeHy ca MeauumMHCKom ekonorujom, beorpag, Cpbuja;
2YHuBep3uTeT y beorpaay, Cromatonoluku pakyntet, KnuHuka 3a opasnHy xupyprujy, beorpag, Cpbuja;

3YHuBep3uTeT y Kparyjesuy, DakynteT MeANLMHCKNX HayKa, KnnHnukm LeHTap, KnuHuka 3a Heyponorujy, Kparyjesa, Cp6uja;
*YHnBep3uTeT y beorpagy, MeguunHcki dakyntet, UHcTuTyT 33 natonorujy, beorpag, Cpbuja

CAMETAK

YBop/Lumb 3Hatbe 1 MpaKkT1yHe BeLITVHe ynpaB/batba MeAN-
LIMHCKMM OTMaAoM Cy Of NnocebHor 3Havaja 3a JOKTope Me-
AvunHe n ctomatonornje. KomnapatriBHa CTyAmja O 3Hakby 1
BeLUTMHaMa 13 06nacTy ynpas/batba MegULMHCKIAM OTMafA0M
cnpoBefeHa je Mehy 6eorpafckum CTygeHTUMa NPBU NyT, Y
LrbY MCMIMTUBAKA A N OBOM 13Y3eTHO BaxkHOM obnatuhy cTy-
JEeHTU MefuLViHe 1 cTOMAaToNorvje Brafajy nogjeHako 1o6po.
Metoge OBa cTyamja npeceka obyxBaTuna je 558 cTyaeHaTa
LecTe roauHe ctyguja Ha beorpagckom yHuBep3sutety (430
CTyAeHaTa MeauumHe 1 128 cTygeHaTta cTomaTosioruje), Koju
Cy NOMYHWAY aHOHUMHU YNUTHUK O 3Hatby 1 CTaBOBMMA O Y-
paB/bakby MEANLIVHCKIM OTNafoM.

Pe3ynTtati BehiHa cTyneHaTa cTomatonoruje  MeguLmnHe HUCY
MIManu HYKaKBy nocebHy obyKy 13 ynpas/barba MegULIMHCKAM
otnagom (79,5% un 74,6%). CryaeHT cTomatosnoruje cy yewhe
KOpUCTUAN 3aWTUTHY onpemy (94,5% npema 42%, p < 0,001).
BakumHanHa 3awTnTa of xenatutuca b je komnnetHuja mehy
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CTYAEHTMA MefMLIIHE Y OOHOCY Ha CTyAEHTe CTOMaTonoruje
(57,7% npema 39,1%, p < 0,001). 3Hare o npodunakcy nocne
N3710XKeHOCTN 6osba je Mehy cTyneHTUMa MeguunHe (44,5%
npema 13,3%, p < 0,001). MehyTnm, CTyaeHTM CTOMaToNorvje
Cy aXypHUjW y nornefy npujasbriBakba NOBpefa Ha pagHoOM
mecTy (63,1% npema 52,4%, p = 0,038). 3Harbe cTyAeHaTa o npu-
MapHoj cenapaumjii UHOEKTVBHOT OTMaja 1 KopUWNheHUX nrana
je 6osbe mehy bynyhum ctomatonosrma (TauHu ogrosopu 93%
Hacynpor 77,8%; p < 0,001 n 80,3% npema 70,4%; p = 0,007).
3akmyuak CTyfeHTM cToMaTosnornje nmajy 6osbe 3Hame o
yrnpaB/batby MEAULIVHCKAM OTNAaAoM U AUCLMNAMHOBAHWU Cy
y norneay Kopuwhema 3alITUTHe onpeme Ha pagy y OAHOCY
Ha cTyfeHTe meguumHe. CTyAeHTV NOAPXKaBajy KOHTUHYMpPaHy
efyKauujy o ynpas/batby MEANLIMHCKUM OTMAAoOM 1 Aasba MC-
TpaxmBatba O OBOj TEMU.

KrbyuHe peun: MeanLIVHCKN OTMaA; CUTYPHOCT; eayKaumja;
CTYAEHTV MefULHE; CTYAEHTH CTOMaTosorje
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SUMMARY

Introduction/Objective The wider literature review of analysis in levels of catalase (CAT) or superoxide
dismutase (SOD) enzymes in type 2 diabetes mellitus (T2DM) patients shows no pronounced consistency.
We have assumed that the onset of diabetes does not significantly change individual quantities of these
enzymes, but instead it changes the relationship of these enzymes.

Methods The study consisted of four groups (n = 30 for each group): obese individuals with disturbed
glucose metabolism (subjects with newly diagnosed T2DM) before and after metformin treatment initia-
tion, obese subjects with normal glucose tolerance (NGT) and a control group of healthy normal weight
subjects. Appropriate anthropometric measurements and laboratory tests of biochemical parameters
and antioxidative enzymes were carried out in all participants.

Results Our study has confirmed that correlation of enzymes CAT and SOD is significantly changed in
patients with newly diagnosed T2DM, and that it can be restored by reestablishment of glucose homeo-
stasis with adequate antidiabetic treatment.

Conclusion The applied therapy restores the dynamic balance of CAT and SOD, mainly through the re-
integration of the new equilibrium in the enzyme system after achieving better glycemic control. These

Received « MpummeHo:
August 28,2018

Revised « PeBusnja:
January 14,2019

Accepted - NMpuxsaheHo:
March 5, 2019

Online first: March 29, 2019

Correspondence to:

Radoslav PEJIN

Clinic for Endocrinology

Diabetes and Metabolic Disorders
Clinical Center of Vojvodina
University of Novi Sad

Faculty of Medicine

Hajduk Veljkova 1

21000 Novi Sad, Serbia
radoslav.pejin@mf.uns.ac.rs

conclusions are only valid in the initial stages of T2DM treatment.
Keywords: antioxidative enzymes; obesity; glucose metabolism; metformin

INTRODUCTION

Oxidative stress is one of the important factors
contributing to the pathogenesis of the large
number of diseases such as obesity, diabetes,
atherosclerosis, inflammatory, malignant and
certain neurodegenerative diseases [1, 2]. The
enzyme superoxide dismutase (SOD) protects
the cells from superoxide anion radicals en-
tering into the chemical reaction and turning
these radicals into hydrogen peroxide, which
is further detoxified to H,O in the lysosomes
through the enzyme catalase (CAT), or in the
mitochondria through the enzyme glutathione
peroxidase (GPX) [3].

Hyperglycemia, increased intake of free fatty
acids and excessive exposure to ultraviolet ra-
diation are leading to increased oxidative stress,
but the role of antioxidant enzymes is still not
fully clarified [4, 5]. Previous studies came
to conflicting results regarding the activities
of these antioxidant enzymes in diabetic pa-
tients. Levels of SOD in diabetic patients were
found to be significantly elevated, significantly

reduced [6, 7], or unchanged in comparison
to the control group [8]. Similarly, other au-
thors concluded that CAT level is significantly
higher, significantly lower, or is the same as in
individuals from the control group [9, 10, 11].

For the purpose of clarifying the role of
some of antioxidant enzymes, we studied the
functional association between glycemia and
CAT and SOD function. Although number
of previous studies already assessed levels of
CAT and SOD in type 2 diabetes (T2DM) pa-
tients, correlation of these two enzymes has
rarely been the subject of previous researches.
The principal aim of this study is to examine
functional association of these two enzymes,
which may be crucial for the optimal antioxi-
dative protection achievement. Secondary, this
study aims to evaluate the possible influence
of the metformin therapy on these enzymes in
diabetic patients.



Correlations of antioxidative enzymes in the development and during the treatment of type 2 diabetes

Table 1. Parameters and distributions (mean value and standard deviation) for SOD, CAT, fasting and postprandial 2 h glucose (GOH and G2H)

in study groups

SOD (U/g) (Figure 1) CAT (U/mL) (Figure 2) | GOH (mmol/I) (Figure 3) G2H (mmol/I)
Control group N (303.28; 57.73) N (-141.24; 47.13) N (4.54; 0.35) N (4.952; 0.654)
Obese N (247,05; 55.25) N (-147.35;37.61) N (5.06; 0.54) N (5.528, 0.965)
T2DM group before the treatment X (283.72; 122.35) N (-140.62; 39.92) X (9.48;3.72) X (12.74;5.42)
T2DM group after the treatment U (238.82;35.91) U (-128.95; 35.91) InN (7.42; 2.45) InN (9.307; 3.218)

Types of distribution (N — normal; U — uniform; InN - lognormal; X — undefined); T2DM - type 2 diabetes mellitus; SOD - superoxide dismutase; CAT - catalase;

GOH - fasting glucose; G2H - postprandial 2 h glucose

METHODS

The study was conducted at the Clinic for Endocrinol-
ogy, Diabetes and Metabolic Disorders, Clinical Center
of Vojvodina, Novi Sad, Serbia and it enrolled 90 age- and
sex-matched individuals who gave their written consent
prior to participation in the study. The study was carried
out in accordance with Helsinki declaration and it was
approved by the local ethical committee.

Body mass index (BMI) was calculated as weight (kg)
divided by height squared (m) (kg/m?). We excluded indi-
viduals with all chronic conditions that affect the oxidative
status of the organism.

Subjects were divided in the following groups:

1) Thirty obese individuals with normal glucose toler-
ance and normal distribution of BMI (37.37 + 6.11 kg/m?);

2) Thirty obese individuals with newly diagnosed
T2DM and normal distribution of BMI on the baseline
(34.41 * 4.68 kg/m?) analyzed before and during metfor-
min therapy;

3) Thirty healthy normal weight control individuals
with a normal distribution of BMI (23.34 + 3.12 kg/m?).

The values of glycemia, CAT and SOD in Group 2 were
analyzed before and three months after the initiation of
metformin therapy (1,000 mg per day in all subjects).

Blood was sampled for the analysis of various param-
eters. Fasting and two-hour postprandial glycose were de-
termined by enzymatic methods. Determination of param-
eters of oxidative stress was performed after the following
preparation of the blood sample: 0.5 mL of heparinized
blood was centrifuged for 10 minutes at 3,000 rotations per
minute. After the plasma separation, red blood cells were
washed four times with 3 mL of saline followed by stir-
ring and centrifuging for 10 minutes at 3,000 rotations per
minute. Washed red blood cells were supplemented with 2
mL of distilled water. The obtained hemolysate was divided
into two samples for analysis of CAT and SOD in red blood
cells. The analysis of CAT was carried out by monitoring of
the fall in absorbance at 240 nm in a solution of hydrogen
peroxide with phosphate buffer. The obtained values were
expressed as U/mL. The minus sign ahead of the value was
(can be) ignored. The analysis of SOD of red blood cells
was performed by enzymatic kinetic method using com-
mercial BIOREX kit. The obtained values were expressed
as U/g of hemoglobin.
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RESULTS

Statistical analysis of parameters and distribution
superoxide dismutase, catalase and blood glucose

In Table 1, values are given (mean value and standard devi-
ation) for parameters SOD, CAT, fasting and postprandial
2 h glucose (GOH and G2H) in study groups.

For the established normal distributions of SOD in the
control group and in the group of obese individuals, t-test
confirms a significant difference in mean values of this
enzyme (t = 3.53, p = 0.0014). Uniform distribution in
T2DM group refers to the systematic change of SOD after
the treatment.

For the established normal distributions of CAT in the
control group, the group of obese individuals and in the
T2DM group before the treatment, using t-test founds no
significant changes in the mean value of CAT.

Significant change in the structure of distribution of
CAT in the T2DM group after the treatment also refers to
the systematic change and to absolute differences in CAT
with complementary groups. This difference is caused by
treatment.

For the established normal distributions of GOH in the
control group and in the group of and obese individuals,
using t-test confirms a significant difference in mean val-
ues of G2H (t = -3.09, p = 0.0044).

The difference between mean values of GOH (Z = 4.31;
p = 0.000016 < 0.05) and G2H (Z = 3.31; p = 0.000856
<0.05) in the T2DM group before and after the treatment is
significant (Signum test). Therapy had a significant effect.

Correlations of superoxide dismutase and catalase

In order to determine the nature of the oxidative stress,
the starting point was the relationship between SOD as the
independent variable, and CAT as the dependent variable.
The following equations of linear regression and correla-
tion coefticients were established and given in Figure 4.

It should be noted that analytical parameters of the
regression line, i.e. free member, and the coefficient for
the independent variable are very close (-160.6 for control
group and -163.4 for obese individuals).

However, in the group of patients with newly diag-
nosed diabetes systematic change in the relation between
SOD and CAT is occurring. The value of the free member
(-90.07) changes drastically for about 44% (from initial
=~-160) while the coefficient for the independent variable
changes the sign (-0.1782). Dependent systematic change

www.srpskiarhiv.rs ‘



Pejin R. et al.

288

ion: Normal, Obese

Variable

ion: Normal, Control group

0.0950390 (df adjusted)

Variable

Chi-Square: 0.2566499, df = 1, p = 0.6124346 (df adjusted)

Chi-Square: 2.787046, df= 1, p

SR M

100 120 140 160 180 200

o

® ©® N ©® W W MO N - O

$90 Jo ON

Category (upper limits)

Category (upper limits)

lar, Diabetes type 2 during therapy

dist. R
Chi-Square: 4.400000, df = 3, p = 0.2214071 (df adjusted)

Variable Sup

Superoxyd dismutase; distribution /, Diabetes type 2 before therapy
Chi-Square: 6350263, df = 1, p = 0.0117412 (df adjusted)

W

N\

O S e F

_:k d g

540 Jo ON

///“m

N
K
A
N

%
100 120 140 160 180 200

$90 Jo ON

Category (upper limits)

Category (upper limits)

Figure 1. Distribution and verification of superoxide dismutase in control group, group of obese individuals without diabetes, type 2 diabetes

patients at the baseline and after the treatment period

Variable Catalase; distribution: Normal, Obese
Chi-Square: 2.679555, df = 2, p = 0.2619186 (df adjusted)

Variable Catalase; distribution: Normal, Control group
Chi-Square: 0.2831416, df = 1, p = 0.5946532 (df adjusted)

_ 7/ _a’ g g hHhH_ pa d //Am”

48

-] ~ w w - ™ ~ - o
$90 Jo ON

l/m

$90 Jo ON

Category (upper limits)

Category (upper limits)

Variable Catalase; distribution: Rectangular, Diabetes type 2 during therapy
Chi-Square: 2.0000; df = 3, p = 0.5724131 (df adjusted)

0.0624406 (df adjusted)

1.p=

Variable Catalase, distribution: Normal, Diabetes type 2 before therapy
Chi-Square: 3.471584, df

%

© w - ™

S zﬁw

540 Jo ON

&
2

3
w
~

\

N

213 -200 -188

_

50 Jo ON

Category (upper limits)

Category (upper limits)
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baseline and after the treatment period
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SOD(during therapy) = 181.61 +0.20164 * SOD(before therapy)
Correlation: r=0.38129

Superoxyd dismutase in Diabetes type 2 during therapy

Superoxyd dismutase in Diabetes type 2 before therapy

0 100 200 300 400 500 600 700 800
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Correlation: r=0.29778
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Figure 5. Effects of metformin therapy on mutual relationships between superoxide dismutase and catalase values
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Figure 6. Two-dimensional GOH as dependent variable in the function of independent variables superoxide dismutase and catalase in control
group, group of obese individuals without diabetes, type 2 diabetes patients at the baseline and after the treatment period

describes and validates the negative correlation coefficient
(r=-0.5461).

The applied therapy in patients with diabetes returns
the correlation parameters of SOD and CAT close to es-
tablished among the control group and the group of obese
individuals. The value of the free member of the regres-
sion line (-162.1) is close to the value in the control group
and in the group of obese individuals (=-160), so therapy
eliminated difference of 44%, which was the result of the
diabetes onset. The coefficient of the independent variable
is positive again (+0.1389). The value of correlation coeffi-

‘ DOI: https://doi.org/10.2298/SARH180828028P

cient of the enzyme after the treatment (r = +0.2503) points
out that “moderate” systematic association in diabetes is
reduced to “low” after the treatment.

The biggest difference in changes in values of correla-
tion coefficients occurs in the group of T2DM patients
before and after the treatment. Pearson’s test declares this
change as significant p = 0.0011, i.e. therapy significantly
changes linear relationships of SOD and CAT. A more
detailed insight into the effect of therapy linear regres-
sions of SOD and CAT in T2DM group before and after
the treatment is given in Figure 5. Directly proportional
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Figure 7. Two-dimensional postprandial 2-hour glucose as dependent variable in the function of independent variables superoxide dismutase
and catalase in type 2 diabetes patients at the baseline and after the treatment period

relationships are more pronounced in SOD (r = +0.3812)
than in CAT (r = +0.2977).

Low values of coefficients of the variable before the
treatment (0.20164 for SOD and 0.26791 for CAT') (Figure
5) are excluding the possibility of the individual intense
change in the value of enzymes caused by therapy.

Determining the interval of synergistic influence
of superoxide dismutase and catalase on blood
glucose levels

Specific and significant change in the correlations between
SOD and CAT prior to the treatment, intrigues further
analysis of paths through which enzymes influence the
basic parameter of diabetes — blood glucose. The analysis
continues with exploring of synergic influence of SOD
and CAT primarily on the GOH. From statistical data the
approximate two-dimensional function of independent
variables (SOD and CAT) and dependent variable (GOH)
is formed, which is shown in Figure 6. The onset of dia-
betes in obese individuals, in addition to drastic changes
of coefficients in linear regression line equation of the
relationship between SOD and CAT, the change of two-
dimensional GOH function is expressed. The appearance
of the glucose maximum on coordinates of independent
variables SOD = 150 and CAT = -110 marked by values of
dependent variable GOH > 10.

After treatment period, mild parabola determined by
SOD with the minimum line at about SOD = 250 which
is in linear decrease in the function of CAT emerges. It
is evident that the treatment is “calming” the maximum
and that the inflection limit for CAT = -135 (underlined
in Figure 6).

When forming two complementary groups of T2DM
patients before and after the treatment with regard to cut-
off point of CAT = -135, the group with 0 > CAT > -135
have mean GOH of 10.969, while the group with
-135 > CAT >-oo have mean GOH of 7.883. These values
differ significantly based on analysis of variance (ANOVA)
p =0.03537 < 0.05 (df = 23, F = 4.9977).

The equation of the linear regression of SOD and CAT
(CAT = -90.07 - 0.1782 x SOD) can be expressed in an
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inverse form in which CAT is independent variable and
SOD is dependent variable. If we enter characteristic value
of CAT = -135 in this linear regression equation, the as-
sumed characteristic value SOD is obtained:

SOD =48.33 - 1.674 x CAT - SOD =48.33 - 1.674 x -135
=274.32 =270

Adopted value SOD=270 is characteristic because it rep-
resents the approximate direction of propagation of mini-
mum parabolic drawing, the axis of the two-dimensional
function of GOH dependence in T2DM patients Diabetes
type 2 (Figure 6, after the treatment).

However, although among low values SOD does not
give a significant difference in GOH value by itself, a
synergistic effect of factor (0 < SOD < 270) with factor
(0 > CAT > -135) reveals a group of patients which has
an exceptionally high GOH before the treatment with the
mean value of GOH = 12.656 in contrast to the value of
complementary group GOH = 7.7063. The analysis of vari-
ance for the declared intervals of value of the intervals of
both enzymes (MANOVA test) points out the significant
difference between groups with the significance threshold
of p =0.000424 < 0.01 < 0.05.

In search for a possible dynamic of influence of SOD
and CAT factors on blood glucose levels, analysis of two-
dimensional dependence of G2H in a function of indepen-
dent variables (SOD and CAT) is continued. Graphics of
approximate function for T2DM patients before and after
the treatment are given in Figure 7. After the treatment,
changes are occurring for a variable G2H - from the para-
bolic form (Figure 6) to the translation of maximum before
the treatment into zones of high values of SOD, which are
highlighted by arrows in Figure 7. However, these changes
are not significant (MANOVA p = 0.0797 < 0.05!).

DISCUSSION
The activities of SOD, CAT and GPX constitute a first
line antioxidant defense system, which plays a key role

in the defense mechanisms in biological systems [12].
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Controversial reports on changes in serum antioxidative
enzyme activity of T2DM patients have been published
[13]. Our study demonstrated very specific changes in
value and distribution of CAT and SOD. CAT has proven
to be the more stable enzyme, which did not change the
systematic distribution with the onset of diabetes. The
mean value of CAT after the onset of diabetes remained
at the level similar to one in the control group and in the
group of obese individuals without diabetes. Unlike CAT,
SOD expressed the clear systematic change with the onset
of diabetes. These changes in values of SOD most probably
occur due to the faster and more unstable reaction of SOD
molecules during the onset of diabetes.

In addition to biochemical changes in glucose levels, the
incidence of diabetes caused disorder of dynamics of the
relationship between SOD and CAT, through significant
changes in their mutual correlations. The system of dis-
tribution of CAT and SOD is significantly changed after
the metformin therapy. With the onset of diabetes CAT
remained normally distributed but SOD lost the allocation
system. It is assumed that the breakdown of SOD distribu-
tion system is regulatory, due to incomplete exhaustion
of CAT and regulatory feedback mechanism of reduced
production of hydrogen peroxide by SOD, in order to
maintain the normal functioning of CAT. A study by Goth
et al. [14], which found that individuals with CAT insuf-
ticiency have significantly lower levels of SOD, supports
this assumption.

After the treatment period, distribution of both en-
zymes transforms into uniform. The equilibrium form of
uniform distribution without expressed statistical module
points out the role of treatment in supporting the balance
of these enzymes. In doing so, it does not matter whether
the values of enzymes are back to the control group level,
or to the level of the group of obese individuals without
diabetes, but it is important that the relationship of SOD
and CAT returns to the relationship that existed before the
onset of diabetes. Correlation of enzymes in the control
group, in the group of obese individuals without diabe-
tes, and in the group of T2DM patients after the treat-
ment period was significantly same, and this correlation
is significantly different in the group of T2DM patients at
the baseline. According to the response to the metformin
therapy, it appears that the functional relationship of en-
zymes is more important than their individual values. This
indicates that exhaustion of SOD and CAT with mandatory
disorder in their correlations can predict the development
of T2DM. Heuristic search for values of critical exhaustion
of the enzyme generated the value of CAT = -135 U/mL.
T2DM patients at the baseline with CAT less negative than
this cut-off point had significantly higher fasting plasma
glucose than patients with CAT which was more negative
than this cut-off value. Setting the cut-off value of SOD
at 270 U/g of hemoglobin revealed that within the same
group of patients, ones with lower levels of this enzyme
do not have significantly higher values of fasting plasma
glucose in comparison to patients with greater levels of
SOD. This reflects the most stable level of antioxidant ca-
pacity and significance of CAT. However, synergistic effect
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of CAT and SOD is significant, so at the baseline, T2DM
patients with lower level of SOD and lower activity of CAT
have significantly higher levels of fasting plasma glucose
in comparison with patients with higher SOD value and
higher CAT activity. Observed synergistic relationship
of enzymes is, at least to some extent, described by Lortz
and Tiedge [15], who found that optimal protection of
pancreatic B-cells from oxidative damage is provided by
combined increased expression of both SOD and CAT.
The exhaustion of compensatory mechanisms of CAT and/
or its glycosylation in the group of patients with newly
diagnosed T2DM likely leads to excessive accumulation
of hydrogen peroxide and subsequent suppression of the
SOD activity through the feedback mechanism. The sup-
pression of SOD activity may lead to further damage of
antioxidative enzymes by accumulated superoxide anions
(insufficient elimination of these anions by SOD). How-
ever, established critical levels of enzymes and their syn-
ergy is losing significance after the additional oxidative
load (postprandial state). Significantly superimposed levels
of glucose are most probably caused by the insufficiency
increase of antioxidant enzymes after a meal. In addition
to the recovery correlation between enzymes and signifi-
cant decrease in glucose levels, the metformin therapy has
eliminated the existence of the critical interval of enzymes.

In our study, recovery of correlations between enzymes
after the metformin treatment may be a result of short
duration of diabetes, so this hypothesis should be tested in
the larger population of T2DM patients and with a longer
period of the follow-up.

Bakala et al. [16] were examining mitochondrial ex-
tracts from the liver of experimental animals and fond
that CAT is the most vulnerable to glycosylation of all
antioxidant enzymes. High levels of hydrogen peroxide
are present in cells with sufficient quantity of GPX, but
with reduced reserve of CAT [17]. These results are in
accordance with ours, which report association between
higher levels of glucose and lower levels of CAT activity,
and even more pronounced association of higher glucose
levels with combined presentation of lower levels of SOD
and lower activity of CAT. Since CAT appears also as an
anticancer target, the elucidation of mechanisms regulating
its expression is an important issue [18].

Goth et al. [19] considered that elevated concentrations
of hydrogen peroxide, due to reduced activity of CAT, can
contribute to the oxidative damage of pancreatic -cells,
thus reducing the secretion of insulin and leading to the
onset of diabetes and the increase in carotid intima media
thickness [20]. New research by Goth et al. [21] reports low
levels of CAT in T2DM patients but not in patients with
type 1 diabetes. Mutual cooperation of antioxidative en-
zymes is also vital for normal functioning of the organism
[22]. Alfa-lipoic acid (ALA) an essential co-enzyme for en-
ergy production in mitochondria, demonstrates substantial
antioxidant properties and an effect on whole-body physi-
ology like inhibition of glycation reactions and prevention
of beta-cell destruction [23]. It has been used in several
oxidative-stress models such as diabetes, ischemia-reper-
fusion injury, cataract, and neurodegenerative disorders.
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The current findings suggest that a-lipoic acid is beneficial
and thus should be considered for routine administration
in patients with diabetes and peripheral neuropathy [24].
A study by Yang et al. [25] demonstrated that metformin
might be effective for reducing blood glucose and promot-
ing glucose uptake and utilization and that ALA might be
effective for improving insulin sensitivity and activating
insulin-signaling pathways. They demonstrated that ALA
enhances hepatic insulin sensitivity and prevents the devel-
opment of Non-alcoholic fatty liver disease, furthermore,
ALA ameliorates glucose metabolism by modulating the
insulin-signaling pathway.

CONCLUSION

Although significant differences in absolute values of CAT
between groups were not observed, significant changes
in linear correlation of CAT and SOD, in particular in
the group of T2DM patients treated with the metformin
therapy, are clearly visible. In cases of low CAT activity
caused by physiological reserves exhaustion, followed
by the hydrogen peroxide accumulation, which beside
its toxic oxidative action, also inhibits the SOD activity
through the feedback mechanism. Significantly higher fast-
ing plasma glucose levels are found among group with
low CAT activity and low SOD level comparing to the
complementary group. Taking into account that CAT is
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CAXETAK

YBoa/Uwmb JlntepatypHu nperneq nojeAMHavYHMX aHanmsa
BPEAHOCTM €H3MMa KaTanase nim cynepokcupHe ancmyTase
Ko obonenux op anjabeteca Tuna 2 (AT2) Hema N3paKeHY KOH-
3UICTEHTHOCT. Y3 yBaXkaBare pe3ynTata CBUX MPETXOLHMX CTy-
JWja, MOoLL/M CMO Of MPETMOCTaBKe [la Ce NpU Nojaeu Avjabeteca
He MeHbajy 3HayajHO NojeAnHaYHN KBaHTUTETW HaBeJeHNX eH-
31IMa, anu Aa Ce 3HayajHO HapyLUaBa OAHOC HaBeAEeHNX eH3VMa
n3paxkeH Kpo3 nopemehaj trxoBe ANHaMNYKe PaBHOTEXE.
MeTtope Ctyguja ce cactojana og yetupu rpyne (n = 30 3a
CBaKy rpyny): rojasHe ocobe ca nopemeheHrm metabonmmom
rnyko3e (cy6jekTu ca HoBogmjarHocTMkoBaHum [IT2) npe 'y
TOKY MeTGOPMUHCKe Tepanuje, rojasHe ocobe ca HOpMasHOM
TOlepaHLMjoM FyKOo3e 1 KOHTPOJTHe rpyne 34paBux HopMman-
He TenecHe mace. OproBapajyha aHTponomeTpujcka Mepera
1 nabopaTopujcka UcnuTrBaka b1oxemujckmx napamerapa

DOI: https://doi.org/10.2298/SARH180828028P

1 aHTVIOKCUAATUBHUX EH3KMA CY CNPOBeAeHa KOA CBUX y4ec-
HUKa.

Pe3yntatu Hanas Halle cTyamje foKa3yje 3HaTHe NPOMEHe
BPEAHOCTU IMHeapHUX Kopenavyja eH3nma KaTanase v cynep-
OKCMIHe fucMyTase Kof 60necHUKa ca HOBOOTKprBeH M [T2.
MprMer-eHa Tepanuja MeTopMHOM Bpaha AMHAMNUKY paB-
HOTEXy eH3MMa KaTasiase 1 CynepoKCMaHe ANCMyTa3e Ha HYBO
rojasHux 6onecHuKa npe nojase anjabereca.

3akrmyuak pumetbeHa Tepanuja meTdopmrHomM Bpaha AuHa-
MWUKY 6anaHc eH3VMa KaTanase 1 CynepoKcuaHe AncmyTase
Ha HMBO EH3VMa FojasHIX 60NeCcHUKa ca HOPMaHOM FIMKope-
rynauujom, Kpo3 pemHTerpaLujy HoBOT PaBHOTEXHOT CUCTEMA
BPEAHOCTI eH3MMa U pacrnofena BpeaHocT! eHsnma. OBu
3aKJbyuLiM BaXKe caMo 3a noyeTHe dase neyera T2.

KrbyuHe peun: aHTVOKCHAATMBHM €H3MMU; FOja3HOCT; MeTabo-
nn3am rnyKo3e; MeThopmMmuH
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in patients with chronic gastroesophageal reflux
disease
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2University of Ni$, Faculty of Medicine, Department of Internal Medicine, Ni$, Serbia;
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SUMMARY

Introduction/Objective The most important complication of gastroesophageal reflux disease (GERD)
is Barrett's esophagus (BE) and the development of esophageal adenocarcinoma. Prevalence of BE is
5-15% in patients with GERD symptoms.

The aim of the study was to investigate the prevalence and risk factors for BE in patients with chronic
reflux symptoms. A prospective study was conducted in the Clinic of Gastroenterology, Nis Clinical Center.
Methods We included 676 patients with chronic reflux symptoms, who underwent esophagogastro-
duodenoscopy. The biopsy specimens were obtained in a four-quadrant fashion at intervals of 2 cm
from the circumferential endoscopic Barrett’s epithelium in the distal esophagus. BE was diagnosed by
pathological examination.

Results Out of the total number patients with GERD, 92 were diagnosed with columnar-lined esophagus
(CLE), the prevalence being 13.6%. Histological examination of biopsy from 92 patients with CLE revealed
specialized intestinal metaplasia in 15 patients, with the prevalence of 2.22%. Compared to patients
without BE, patients with BE were older and more commonly male. Univariable analyses showed that
hiatal hernia and Helicobacter pylori infection were two significant risk factors for the onset of esophagitis.
The age and the presence of reflux symptoms were associated with the presence of BE. Older age could
be considered a significant risk factor for the development of BE and GERD.

Conclusion Prevalence of biopsy-proven BE and CLE in Serbia was 2.22% and 13.6%, respectively, in

patients with GERD symptoms.

Keywords: Barrett's esophagus; gastroesophageal reflux disease; chronic reflux symptoms

INTRODUCTION

Gastroesophageal reflux disease (GERD) is a
long-term condition where stomach contents
come back up into the esophagus resulting
in either symptoms or complications. GERD
is mild acid reflux that occurs at least twice a
month, or moderate to severe acid reflux that
occurs at least once a week. In 20% of the pop-
ulation, symptoms last longer than one week.
The prevalence of GERD significantly varies
among different populations. The prevalence
of all forms of GERD is 40%, the weekly symp-
toms have 14% of the population, and the daily
symptoms range 4-7% [1]. Peptic esophagitis,
reflux esophagitis and erosive esophagitis, ero-
sive reflux disease (ERD) are synonyms for the
subgroup of GERD patients with histopatho-
logical changes of esophageal mucosa that usu-
ally correlate with the symptoms of acid reflux
content. Non-erosive reflux disease (NERD)
includes the group of patients with symptom-
atic GERD who have no macroscopic mucosal
changes noticed on the esophagogastroduode-
noscopy. It is estimated that 50-70% of patients
with GERD have NERD. Symptoms and signs
of esophageal reflux disease can be varying in-

tensity and are not always in correlation with
the severity of esophageal damage [2].
Barrett’s esophagus (BE) is a consequence
of chronic GERD, that predisposes the devel-
opment of esophageal adenocarcinoma (EAC)
[3]. Endoscopically, the prevalence of BE has
been estimated at 1-2% in all patients who
underwent upper endoscopy for any indica-
tion, and anywhere from 5% to 15% in patients
with symptoms of GERD. Among the malig-
nant tumors of the esophagus, the incidence
of Barrett’s adenocarcinoma is increasing. The
incidence of EAC has been three to four times
higher in the last two decades. It is believed that
the main reason for this high percentage of Bar-
rett’s adenocarcinoma is related to an increased
incidence of BE, which shows a close causal re-
lationship with GERD [4]. However, not all pa-
tients with gastroesophageal reflux and erosive
esophagitis will develop BE, and all patients
with BE do not have a history of gastroesopha-
geal reflux. At least 25% of patients with BE do
not have a history of GERD. In many patients
with reflux esophagitis, treatment leads to the
regeneration of the mucosa. Some patients will
develop BE with an increased risk of develop-
ing EAC. There are many risk factors that can
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contribute to the development of BE, which is the subject
of many studies in the world [5, 6].

The esophagus lined with columnar epithelium (CLE)
and BE are the conditions in which stratified squamous
epithelium is continuously replaced by a cylindrical epi-
thelium from an esophageal-gastric junction. BE is char-
acterized by the presence of specialized intestinal meta-
plasia (SIM). As SIM is part of the definition and is the
epithelial type associated with cancer, obtaining biopsies
from the columnar lined distal esophagus is mandatory.
The sensitivity and positive predictive values of standard
upper endoscopy for diagnosing BE have been reported as
82% and 34%, respectively [7]. Guidelines of the American
College of Gastroenterology state that every patient with
gastroesophageal reflux symptoms should at least once in
his/her lifetime be referred for BE screening endoscopy.
Patients with SIM in CLE are currently advised to undergo
a periodic endoscopic surveillance to detect progression to
dysplasia at an early, potentially curable stage. New tech-
niques such as chromoendoscopy and magnification en-
doscopy have been tried to improve recognition of SIM [4].

The aim of this study was to determine the prevalence
and possible risk factors of BE in patients with chronic
reflux symptoms.

METHODS

A prospective study conducted at the Clinic of Gastroen-
terology, Ni§ Clinical Center, included 676 patients with
chronic reflux symptoms and all underwent esophagogas-
troduodenoscopy. The symptoms are defined as the pres-
ence of heartburn and regurgitation at least three times a
week for one year. The questionnaire was completed by ev-
ery patient; the questionnaire included information on age,
sex, occupation, as well as the following criteria: primary
referral symptoms, frequency of GERD symptoms, acid
test, extraesophageal symptoms. Patients with a history of
documented peptic disease, gastric or esophageal surgery,
and those with motor disorders such as achalasia, diffuse
esophageal spasm, or scleroderma, were excluded. Gastro-
esophageal junction (GEJ) is defined as the beginning of
the proximal limit of gastric mucosal folds (Figure 1). CLE
was identified as a columnar epithelium over 1 cm from
the GEJ which had a reddish color and a velvety texture
that could be easily distinguished from the normal pale
and glossy esophageal squamous epithelium. The length
of the CLE was estimated by subtracting the distance from
the incisors to the squamocolumnar junction (Z-line) from
the distance between the incisors and the GE]J (Figure 2).
The patients were classified as short-segment BE (SSBE)
if the length of the columnar appearing mucosa was less
than 3 cm above the GEJ, and long-segment BE (LSBE) if
the length of the columnar mucosa was equal to or greater
than 3 cm. The diagnosis of BE is based on the presence of
endoscopic findings compatible with columnar epithelium
in the distal esophagus and confirmed by the presence of
SIM on biopsies (Figure 3).
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Brzacki V. et al.

Figure 1. Endoscopic appearance of normal gastroesophagel junc-
tion; note that the squamocolumnar line corresponds with proximal
extent of the gastric folds

Figure 2. Salmon-colored mucosa is seen extending proximal to the
gastroesophagel junction consistent with Barrett’s esophagus

H STV . W AR N, R L N
Figure 3. Histological appearance of Barrett’s epithelium; intestinalized
mucosa with branching pits and goblet cells (H&E, x20)
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The study protocol was approved by the local ethics
committee and all patients gave their informed consent
to be included. All the patients were fully informed of the
study protocol and agreed to undergo upper gastrointes-
tinal endoscopy.

All upper endoscopies were performed using a GIF100
or GIF130 video endoscope (Olympus, Lake Success, NY,
USA). Macroscopic mucosal changes of the distal esopha-
gus were measured on the basis of the distance from the Z
line, and mucosal damage was classified according to the
Los Angeles classification of reflux esophagitis [8].

The presence of a hiatal hernia and its size was deter-
mined in all the patients during the withdrawal of the en-
doscope and was measured in centimeters. We investigated
the presence of Helicobacter pylori infection in all the pa-
tients by using pathology and rapid urease test.

The biopsy specimens were obtained in a four-quadrant
fashion at intervals of 2 cm from the circumferential endo-
scopic Barrett’s epithelium in the distal esophagus. In pa-
tients with small islands or irregular tongues of columnar
appearing mucosa, at least two specimens were obtained
within the abnormal-appearing mucosa at intervals of 1cm
from the GE]J to the proximal extent of the abnormality.
All biopsy specimens were stained with hematoxylin and
eosin and with Alcian blue (pH 2.5) stain.

Statistical analysis

The processing of the obtained data was made using SPSS
for Windows, version 16.0 (SPSS Inc., Chicago, IL, USA).
The data was processed using standard descriptive statisti-
cal methods (mean value, standard deviation, and percent-
age representation). The results were analyzed using the
appropriate tests depending on the size of the group, type
of mark, and type of distribution. We used the Student’s
t-test for continuous variables and x* test for categorical
variables, in comparative analyses. A univariate analysis
was performed to determine the variables independently
associated with the risk of BE. A p-value < 0.05 was con-
sidered statistically significant.

RESULTS
Patient with gastroesophageal reflux disease

The average age of subjects with the symptoms of reflux
disease was 50 * 13 years. There were 381 men (56.36%)
and 295 women (43.64%). Based on endoscopic findings,
patients were divided into two groups: the NERD group in-
cluded 403 (59.61%) patients, and the ERD group included
273 patients (40.39%). Esophagitis A grade was found in
64.44%, B grade in 26.66%, and C grade in 8.88% of the
ERD group patients. Esophagitis D grade was not found.
The mean age of patients in both groups did not differ
significantly (p = 0.07). The percentage of respondents
by sex was approximately the same. Of the clinical mani-
festations of reflux disease, the heartburn symptom sig-
nificantly correlates with ERD (p = 0.013). Heartburn was

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):295-300

equally represented in the groups compared to daytime.
In both groups of patients, heartburn was more frequent
during the day (ERD, p = 0.00001; NERD, p = 0.00001),
while fewer patients in both groups had heartburn at night.
The symptom of regurgitation was more frequent in the
NERD group in 222 (55.08%) patients, but without statis-
tical significance. Hiatal hernia was more frequent in the
ERD group, with a statistically significant (p = 0.001). H.
pylori infection was significantly higher in NERD patients,
24.81% (n = 100). There was no correlation between the
presence of H. pylori infection and the existence of reflux
symptoms (Table 1).

Table 1. Background characteristics of the study groups

I NERD ERD
Characteristics (n = 403) (h=273) p-value
Age 49+ 15 52+17 0.07
Sex
Male 220 (54.59%) 161 (58.97%) 0.30
Female 183 (45.41%) 112 (41.03%)
Hiatal hernia
Yes 91 (22.58%) 160 (58.61%) 0.001
No 312 (77.42%) 113 (41.39%)
RUT
Yes 100 (24.81%) 86 (31.5%) 0.05
No 303 (75.19%) 187 (68.5%)
Heartburn 239 (59.3%) 190 (69.58%) 0.013
Regurgitation 222 (55.09%) 158 (57.87%) 0.54

NERD - non-erosive reflux disease; ERD - erosive reflux disease; RUT - rapid
urease test

Prevalence of columnar-lined esophagus

Of all the patients with GERD, 92 had CLE, with the prev-
alence of 13.6%. Sixty-five patients were found to have
normal endoscopy results, and 27 had erosive esophagitis
(x> =27.39; p = 0.001). On endoscopic examination of
all 92 patients, 35% had circumferential CLE, 34% had
tongue-like extensions, and 31% isolated islands. A short
CLE segment was found in 56% of the patients, and a long
CLE segment was found in 13% of the patients.

Prevalence of Barrett’s esophagus

Histological examination of biopsy from 92 patients with
CLE revealed SIM in 15 patients, with the prevalence of
2.22% in our study. Of the 15 patients with BE, nine pa-
tients were found to have a long BE segment and six had
a short BE segment. The average age of patients with BE
was 59 * 15 years, and 12 of them (80%) were male. The
percentage of patients with CLE who had SIM was 16.3%;
this was more frequent with a long CLE segment. The larg-
est number of patients did not have erosive changes in the
esophagus during endoscopy (87%), and the hiatal hernia
was noticed in 80% of patients with BE (Table2).

Prevalence of Barrett’s esophagus in
gastroesophageal reflux disease

Compared to patients without BE, patients with BE were
older and more commonly men, with statistical significance
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Table 2. Predictors of specialized intestinal metaplasia or Barrett’s

esophagus
Characteristics B2 (r:e:ta;;I)asna M(enta:p:ass)|a p-value
Age 49+12 59+15 0.001
Male 59 (76.62%) 12 (80%) 0.61
Female 18 (23.38%) 3(20%) 0.58
Heartburn 53 (68.83%) 2(13.33%) 0.004
Regurgitation 19 (24.68%) 10 (66.67%) 0.12
NERD 52 (67.53%) 13 (86.67%) 0.34
ERD 25 (32.47%) 2(13.34%) 0.25
Hiatal hernia 40 (51.95%) 12 (80%) 0.17
CLE
Short segment 47 (61.04%) 6(33.34%) 0.29
Long segment 3(3.89%) 9 (53.34%) 0.005

NERD - non erosive reflux disease; ERD - erosive reflux disease; CLE — the
esophagus lined with columnar epithelium

Table 3. Background characteristics of the study groups

- BE Without BE
Characteristics (h=15) (n=661) p-value
Age 59+15 49+15 0.001
Male 12 (80%) 372 (56.28%) 0.06
Female 3 (20%) 289 (43.72%) :
Heartburn 2(13.33%) 414 (62.63%) 0.04
Hiatal hernia
Yes 12 (80%) 244 (36.91%) <0.05
No 3 (20%) 417 (63.09%)

RUT
Yes 4 (26.66%) 182 (27.53%) 043
No 11 (73.34%) 479 (73.47%) :

BE - Barrett’s esophagus; RUT - rapid urease test

(p =0.001). The symptom of heartburn was the dominant
symptom, statistically occurring more frequently in pa-
tients with BE (p = 0.04). The univariate analyses showed
that hiatal hernia and H. pylori infection were the most
significant risk factors for the onset of esophagitis. The age
and the presence of reflux symptoms are associated with
the presence of BE (Table3).

DISCUSSION

In previous decades, the lower part of the esophagus and
cardia have been in the focus of extensive research. The
reason for this is a dramatic increase in the incidence
of adenocarcinoma of the esophagogastric junction. In
comparison, the incidence of GERD and BE as one of
its complications was also noticed. Some data indicate a
10-fold increase in the incidence of Barrett’s esophagus
in Western European countries over the last few decades.
Barrett’s metaplasia is considered an intermediary event
in the development of EAC [9].

In our study, the average age of subjects with symptoms
of reflux disease was 50 + 13. Almost 60% of patients with
GERD did not have endoscopic signs of esophagitis, which
is similar to those of Western countries, which shows that
60-70% of patients with typical reflux symptoms do not
have damage of esophageal mucosa during endoscopy. In
both groups, there were more male than female patients,
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though without statistical significance. Male sex has been
reported to be an independent risk factor for esophagitis.
Different parietal cell mass, lower esophageal function or
body mass index between sexes have been proposed as
possible causes to explain the sex effect [10]. Kumar et
al. [11] show the prevalence of the male sex in patients
with GERD.

Of the clinical manifestations of GERD, the heartburn
symptom was statistically more frequent in the ERD group
compared to the NERD group (p = 0.013), but there was
no statistically significant association of heartburn symp-
toms with the degree of esophagitis. GERD symptoms have
been inconsistently correlated with endoscopic findings
of eosinophilic esophagitis in different studies, some of
which favor such correlation, though not with all reflux
symptoms, and some argue against it [12].

Hiatal hernia is present in 37.13% of patients with
GERD. In the ERD group, the hiatal hernia is present in
58.61% of the patients. We found that the presence of hiatal
hernia is a strong risk factor for esophagitis (p = 0,001)
[13].

The relationship between H. pylori and GERD infection
is relatively unclear. H. pylori gastritis can lead to acid
hyposecretion and loss of symptoms of burning sensation
[14].In our study, H. pylori infection was statistically more
common in the NERD than in the ERD group (p = 0.04).
We did not find a statistically significant relationship be-
tween the presence of H. pylori infection and the presence
of typical reflux symptoms.

Of all patients with GERD, suspected CLE was found
in 92% of patients, representing prevalence of 13.6% of
patients with GERD. Sixty-five patients were in the NERD
group, and 27 in the ERD group. (x* = 27.39; p = 0.001).
Of the 92 patients with suspected CLE revealed, SIM was
present in 15 patients, with the prevalence of 2.22%. The
prevalence of BE worldwide is different; it is assumed to
be higher in the western than in the eastern countries of
the world. Westhoff et al. [15] showed a prevalence of
13.2%. Ronkainen et al. [16] showed a prevalence of 2.3%
in Sweden, while Kim et al. [17] show a prevalence of less
than 1% in Korea. In our study, BE was more common
in men (80%) than in patients without BE (56.02%). BE
prevalence was statistically more common in men than
in women (p < 0.05). Lin et al. [18] in their study showed
that 14% of women had BE, compared to 23% of men with
BE (p < 0.05). Male sex has been reported to be a risk
factor for BE. Age has been also considered a risk factor
for it. Edelstein et al. [19] noted that risk of BE increased
with increased age. In our study, patients with BE were
significantly older than those without BE (p = 0.001). In
clinical manifestation, we found a significant difference
for heartburn between patients with BE and those with-
out BE, which was more evident in patients with BE. The
symptoms of reflux in our study was a good predictor of
the risk for BE (p = 0.04), which is in a line with another
study. Hak et al. [20] in their study showed that the dura-
tion of reflux symptoms is longer in patients with BE than
in those without it. In our study, we noticed a significant
difference in the existence of hiatal hernia between the
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groups — hiatus hernia was more common in patients with
BE. Herrera et al. [21] in their study showed that hiatus
hernia is independently associated with the presence of BE.

In our study, we did not find that eosinophilic esoph-
agitis is a predictor for the appearance of BE. Different
morphological types of BE are not a risk factor for BE. The
CLE length is a risk factor for BE. The CLE length was 3
cm in patients with BE, compared to 1.8 cm in patients
without BE (p = 0.001). Okita et al. [22], as well as others,
also proved that the long segment of BE is a predictor of
SIM in the histological examination [23, 24, 25]. In our
study, we did not show the presence of dysplasia in any of
the patients with BE.

In conclusion, the prevalence of endoscopically sus-
pected CLE in GERD patients is 13.6%. The prevalence
of histologically proven BE was 2.22% in patients with
GERD in our area. The presence of hiatal hernia, reflux
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MpeBaneHua n paKTopM pU3MKa 3a HacTaHaK bapeTosor jearaka Kog 6onecHUKa
Ca XpOHUYHOM ractpoesodareanHom pedpaykcHom 6onewhy

BecHa bp3auku'?, bojaH MnageHosuh'? Herap foBegaposuh?®

'KnuHnukn ueHTap Huw, KnnHuka 3a ractpoenteponorujy, Huw, Cpbuja;
2YHuBep3auTeT y Huwy, MeguumHckmn dakyntet, Katenpa nHtepHe megnumHe, Huw, Cpbuja;

3KnuHnyky yeHTap Huw, Knunyka 3a xematonorujy, Huw, Cp6uja

CAXETAK

YBog/Lumw HajsaxHuja komnnvKauuja ractpoesodareanHe
pednykcHe 6onectu (TEPB) jecTe nojaBa bapeTosor jearaka (bJ)
1 HacTaHaK ageHokapuuHoma. MpesaneHua bJ je og 5 go 15%
Ko bonecHuka ca cumntommma FEPB-a. Linb oBe cTyamje 6uo
je ncnuTuBarbe npeBaneHLe 1 pusnYHMX GakTopa 3a HacTaHaK
BbJ Kop 6onecHUKa ca XpOHNYHKM cuMnToMUMa pednykca. hc-
TpaXkmBarbe je cnpoBefeHO y KNiHMLM 3a racTpoeHTeponorujy
KnuHnykor yeHTpa y Huwy.

Metopae YkibyueHo je 676 6onecHrKa ca XpPOHUUHUM pednyK-
CHUM CUMMTOMUMa, KOjuMa je ypaheHa e3odaroractpogyope-
HocKonwja. brioncuje cy yaumaHe 13 yetmpu KBagpaHta y anc-
Ta/IHOM Aeny jeAHaka, Ha yAa/beHOCTY O 2 CM Of eHAOCKOMNCKN
cycnekTHor bJ. bJ je fnjarHOCTKOBaH NaTONOLLKNM NPeriefom.
Pesyntatu Op ykynHor 6poja 6onecHuka ca lEPB-om, cycnek-
TaH bJ je HaheH Ko 92 6onecHNKa, LWTO YNHW NPeBaNeHLy Of
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13,60% y Hawoj cTyamju. HakoH X1CTONOLWKOr NCNUTUBaba
6roncmje cycnekTHor BJ HaheHa je cneunjanv3oBaHa UHTeC-
TVHarHa MeTannasuja kog 15 6onecHnKa, ca NnpeBaneHLom of
2,22%. Y nopehety ca 6onecHuymma 6e3 bJ, 6onecHuuym ca bJ
cy cTapuju, Yewwhe mylukapLy, y oba napameTpa ca CTaTucTny-
KOM 3HauajHoLwhy. XvjaTanHa xepHuja 1 nHdekuuja bakteprjom
Helicobacter pylori cy pBa 3HauajHa dpakTopa pu3iKa 3a HacTaHaK
e3odarutmca. CrapocT 1 NpucycTBo CUMMTOMa pedykca cy no-
Be3aHu ca npucyctsom bJ. Crapmju y3pact Moxe npepcTtasbaTti
3HayajaH ¢pakTop pu3nKa 3a pa3soj bJ u rEPB-a.

3aksbyyak [peBaneHLa XMCTONOLLKN AoKa3aHor bJ n cycnekT-
Hor bJ y Cpbuiju je 6una 2,22%, a 13,60% ko 6onecHuKa ca
cumntommma FEPB-a.

KmyuHe peun: bapeTos jegtbak; ractpoesodareanHa pednyk-
CHa 6onecT; XpOHUYHY pednyKCHY CUMATOMY
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SUMMARY

Introduction/Objective Strict gluten-free diet for life is the only treatment for patients with coeliac dis-
ease. Limited selection of food options can affect their quality of life and cause problems in acceptance
by their peers.

The aim was to examine the subjective quality of life experience in children and adolescents with coeliac
disease and to obtain a comprehensive representation of physical and mental impairments and social
functioning compared to their healthy peers.

Methods The study was conducted as a cross-sectional study. It included 116 respondents aged 5-18
years with coeliac disease and 116 healthy children of similar age and sex. A Serbian version of Pediatric
Quality of Life Inventory (PedsQL) was used to measure the quality of life in children. Descriptive statistics
were calculated to analyze all results, while t-test was used to compare them.

Results The mean value of total PedsQL score was lower in the coeliac disease patients (75.89 + 20.35)
than in the controls (86.35 + 11.13). Additionally, the experimental group reported lower all PedsQL Scale
scores than the control group in the domains of psychosocial, school, social, and emotional functioning.
However, there was no statistically significant difference on the physical health scale. These results were
the same in all age groups among both males and females.

Conclusions The disturbance of health-related quality of life in children and adolescents with coeliac
disease is significant and the quality of life is lower if compared to their healthy peers.

Keywords: coeliac disease; children; quality of life

INTRODUCTION

Coeliac disease is a chronic inflammatory dis-
ease of multifactorial etiology, which results
from a polygenic predisposition and gluten
exposure [1]. The only scientifically proven
beneficial treatment is strict lifelong adherence
to a gluten-free diet [2]. Limited selection of
food options, illness-based social inequality if
compared to others, illness-induced stress, and
the disease treatment can all affect the quality of
life. Children, especially if they are ill, can show
very intense emotional reactions. This can affect
their social functioning because thez might feel
shame; children can avoid contacts and having
meals with others and, on the other hand, their
peers sometimes may have a problem in social
acceptance of celiac patients [3, 4].
Health-related quality of life is a subjective
feeling of the impact of health on various aspects
of life and is focused on children’s everyday

functioning. However, one of the biggest prob-
lems in assessing the quality of life in children
is the specificity of their age and whether “their
opinion should be taken into account” [5]. Mea-
surement of health and quality of life in children
is very complex and associated with various
methodological problems. Worldwide previous
research indicates that the quality of life of a sick
child is significantly influenced by social, psycho-
logical, and emotional aspects, apart from the
physical ones [6]. Developmental psychologists
believe that children aged 5-7 years are able to
answer specific questions about their pain, mood
and feelings, likes and dislikes, fears induced by
certain phenomena, anxiety, and delight, while
at the age of nine or ten, they can perform self-
assessment and analyze their behaviour [7, 8].
The aim of this paper was to investigate the
difference between the subjective experience
of the health-related quality of life in children
and adolescents with coeliac disease and their
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healthy peers and to obtain a comprehensive picture of their
physical and mental impairments and social functioning
in comparison to their healthy peers.

METHODS

The study was conducted as a cohort, observational, and
cross-sectional study. The study included 116 subjects aged
5-18 years who had been diagnosed with coeliac disease
and who complied with a gluten-free diet for at least a year.
The control group consisted of 116 healthy respondents
who were age and sex matched with the study group. The
survey of children with coeliac disease was conducted within
regular gastroenterological follow-ups. The selection of
respondents for the control group was made using random
sampling from the basic set of pre-school, primary, and
secondary school children from Belgrade. Children with
coeliac disease and comorbidity (Hashimoto thyroiditis,
diabetes mellitus, etc.) were excluded from the study.

Pediatric Quality of Life Questionnaire (PedsQL) was
the instrument employed for assessing the quality of life
(QOL). There were different versions for three age groups
(5-7,8-12, and 13-18 years). Each version had 23 questions
sorted into four categories, and answers were graded on a
five-point scale. The survey used a variety of Likert-scaled
questions: 0 — never, 1 — almost never, 2 — sometimes, 3
- often, and 4 - always. The scales were: Emotional func-
tioning (eight questions), Social functioning (five ques-
tions), School functioning (five questions) and Physical
functioning (five questions). The questions from the first
three scales gave the score of Psychosocial Health, while
the last scale was the score of Physical Health. The mean
values of results were converted to scale values from 0 to
100, where the higher score indicated better QOL. If more
than 50% of the answers were missing, the result was not
taken into consideration. PedsQL was culturally adapted
and validated in the Serbian language [9, 10].

The questionnaires with brief instructions were given to
children and adolescents to fill in, offering the assistance
in completing if needed. Parents took an active part in the
group of respondents aged 5-7 years. The examination was
carried out in the presence of the study authors, nurses
and - in the control group - psychologists or pedagogues.

Descriptive statistics were calculated for all questionnaire
scores. Independent samples t-test was used to compare
PedsQL scores for various groups. The p-value < 0.05 was
considered statistically significant. The amount of missing
data was 2.6%.

The study was reviewed and approved by the Ethics
Comnmittee of the Dr Vukan Cupi¢ Institute of Mother and
Child Health in Belgrade and the University Children’s
Hospital in Belgrade. According to the ethical requirements,
all respondents were informed in writing about the study
goals and use of the data obtained exclusively for scientific
purposes, providing the guarantee of anonymity of all the
received data and identity of the respondents.
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RESULTS

The basic demographic data of the examined groups has
been shown in Table 1. The mean value of PedsQL total
score was lower in the coeliac disease group than in the
control group. Additionally, the coeliac disease group
reported lower all PedsQL Scale scores than the control
group. However, there was no statistically significant dif-
ference on the Physical health scale (Table 2.).

Table 1. Demographic characteristics of participnts

Parameters ‘ Celiac disease (n=116) ‘ Control group (n=116)
Age group, n (%)

5-7 years 22(19) 14 (12.1)

8-12 years 44 (37.9) 48 (41.4)

13-18 years 50 (43.1) 54 (46.5)

Sex, n (%)

male 39 (33.6) 47 (40.5)
female 77 (66.4) 69 (59.5)

Table 2. Children's and healthy peers Pediatric Quality of Life Inventory
General Scale Scores

Cl95% t-test
PedsQL Groups M SD
LL uL |
Emotional |Celiacdisease| 71.29 | 25.01 | 66.69 | 75.89
functioning | Healthy peers | 84.66 | 15.4 | 81.82 | 87.49 | <0.05
Social Celiac disease | 81.55 | 24.02 | 77.13 | 85.97
functioning | Healthy peers | 93.97 | 9.88 | 92.15 | 95.78 | <0.05
School Celiac disease | 73.81 | 24.04 | 69.32 | 78.29
functioning | Healthy peers | 88.28 | 13.69 | 85.76 | 90.79 | <0.05
Physical Celiac disease | 76.75 | 25.31 | 72.1 | 81.41
health Healthy peers | 81.44 | 17.13 | 78.29 | 84.59 | 0.100
Psychosocial | Celiac disease | 74.91 | 21.31 | 71 | 78.83
health Healthy peers | 88.97 | 10.74 | 86.99 | 90.94 | <0.05
Total Celiac disease | 75.89 | 20.35 | 72.14 | 79.63
Healthy peers | 86.35 | 11.13 | 84.3 | 88.39 | <0.05

M - mean value; SD - standard deviation; Cl 95% - confidence interval;
LL - lower, UL - upper

Females scored PedsQL higher than males in both groups,
with the exception noted in the Emotional functioning
scale. Both, males and females from the control group
tended to rate the PedsQL scores higher than the coeliac
disease group. Among males, differences were statistically
significant on four out of six scores with no difference on
the Emotional functioning and the Physical health scales.
Among females, differences were significant on five out of
six scores with no difference on the Physical health scale
(Table 3).

The coeliac disease group reported lower all PedsQL
Scale scores than the control group across all ages, five of
six scales were different. However, there was no difference
on the Physical health scale in each age subgroup. In ad-
dition, the biggest difference in each domain of quality of
life was observed among the youngest age groups (Table 4).

DISCUSSION

Our study included more female participants, which is in
line with the results of other surveys. Namely, the authors
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Table 3. Children's and healthy peers Pediatric Quality of Life Inventory General Scale Scores according to sex

t-test o teo
PedsQL Groups Sex M SD = amee
(p) (P) (p)
. . Male 73.08 24.86
Celiac disease 0.587
. L Female 70.39 25.21
Emotional functioning 0.100 <0.05
Male 80.9 15.43
Healthy peers 0.061
Female 86.56 15.14
o Male 76.03 27.77
Celiac disease <0.05
. L Female 84.35 21.54
Social functioning <0.05 <0.05
Male 93.59 9.1
Healthy peers 0.772
Female 94.16 10.3
. . Male 68.78 25.75
Celiac disease <0.05
o Female 76.25 2294
School functioning <0.05 <0.05
Male 84.74 18.03
Healthy peers <0.05
Female 90.06 10.56
. . Male 7448 28.29
Celiac disease <0.05
. Female 78.61 23.64
Physical health 0.693 0.065
Male 75.24 18.95
Healthy peers <0.05
Female 79.58 15.32
Celiac disease Male 71.45 23.2
<0.05
. Female 76.67 20.21
Psychosocial health <0.05 <0.05
Male 86.41 11.84
Healthy peers <0.05
Female 90.26 9.97
. . Male 72.92 21.71
Celiac disease <0.05
Female 77.39 19.61
Total <0.05 <0.05
Male 82.53 12.19
Healthy peers <0.05
Female 88.28 10.1

M - mean value; SD - standard deviation

have noticed that female population is more likely to suffer
from coeliac disease (1.3-2:1) [1, 11]. In our cohort, nearly
45% of children with coeliac disease belong to the older
age group. This is understandable considering the easier
cooperation with them, a longer period of treatment in
most of them and a better understanding of the disease.
To our knowledge, this is the first study in Serbia to
show the differences between the subjective experiences
of quality of life dealing with the health of children with
coeliac disease in comparison to their healthy peers. While
considering individual QOL domains, the lower value can
be noticed on five out of six PedsQL scores, with the excep-
tion of physical functioning. This should be taken lightly,
because, in most cases, the endangering of physical health
is usually experienced only through some disabilities. On
the other hand, the results of some studies indicate that
the timely diagnosis of the disease and gluten-free diet as
coeliac treatment do not really affect physical health [11-15].
Dietary restrictions in a gluten-free diet limit various
daily social activities including travel and entertainment.
They often have to explain why they should not consume
gluten-containing food, which often attracts their peer’s
attention. Teenagers are expected to have more difficulties
in adhering to diet due to their rebellious behaviour and
the pressure and influence of the society, especially when
they have meals at school, visit their friends, go to parties
and field trips, etc. There are also difficulties in purchasing
gluten-free products; they are often not sufficiently secure
and easily accessible, and their price is still a burning issue.

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):301-306

All this can be frustrating and bothering for children and
can lead to dietary neglect and worsen the disease [14-18].

The emotional functioning of children with coeliac
disease is significantly lower in comparison to healthy
children. Sick children can show very intense emotional
reactions. Similarly, some studies showed that children
with coeliac disease had more negative emotions (anger,
sorrow, aggression, jealousy) in comparison to their healthy
peers [17, 18, 19].

Adaptation to school, completing school obligations,
and belonging to various groups are significant indicators
of normal development and functioning of children with
chronic illness. Because of their strict adherence to dietary
regimens and regular medical follow-ups, children do not
attend school normally, they need to miss classes, they fail
to attend out-of-class activities and lose interaction with
their peers. The results of some studies showed that the
affected children also express concern about their absence
from school, separation from peers, feeling of dissimilarity
and they express the increased need for care and assistance
from others [17, 19]. Also, there was often the lack of un-
derstanding the nature of their illness reflected by some
teachers and peers [20].

Observing the sample in our study by sex, we found that
girls had higher results than boys, with the exception of
emotional functioning. The observation of girls only sug-
gests the conclusion that there were differences between
groups in every scale, except in the physical health scale,
and the observation of boys showed no differences only
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Table 4. Children's and healthy peers Pediatric Quality of Life Inventory General Scale Scores according to age

PedsQL Groups Age (years) M SD t., (p) t, ., (P) T, (P)
5-7 59.09 349
Celiac disease 8-12 74.55 23.1
) . 13-18 738 19.89
Emotional functioning <0.05 <0.05 <0.05
5-7 81.36 18.85
Healthy peers 8-12 89.55 13.29
13-18 81.8 14.66
5-7 74.55 30.04
Celiac disease 8-12 85.23 19.97
. L 13-18 81.4 24.16
Social functioning <0.05 <0.05 <0.05
5-7 90.45 11.74
Healthy peers 8-12 95.57 6.92
13-18 94.1 10.96
5-7 47.89 29.36
Celiac disease 8-12 81.93 19.77
L 13-18 76.5 18.27
School functioning <0.05 <0.05 <0.05
5-7 88.18 16.22
Healthy peers 8-12 90.91 1291
13-18 86 13.01
5-7 79.3 324
Celiac disease 8-12 7834 24.63
. 13-18 77.88 22.66
Physical health 0.251 0.387 0.390
5-7 81.82 10.37
Healthy peers 8-12 82.46 19.47
13-18 80.38 17.54
5-7 58.33 26.82
Celiac disease 8-12 80.57 18.74
. 13-18 77.23 17.06
Psychosocial health <0.05 <0.05 <0.05
5-7 86.67 13.21
Healthy peers 8-12 92.01 9.47
13-18 87.3 10.18
5-7 65.29 26.56
Celiac disease 8-12 79.79 18.62
13-18 77.11 17.32
Total <0.05 <0.05 <0.05
5-7 84.98 1.1
Healthy peers 8-12 88.69 11.52
13-18 84.89 10.66

M — mean value; SD - standard deviation

in emotional functioning and physical health. The results
of other researchers are contradictory, some indicated that
there is no difference between boys and girls [21, 22], but
there are also studies presenting lower quality of life in girls
with coeliac disease [23, 24].

Observing coeliac respondents in our study by age, we
conclude that they reported a lower level of quality of life
in all scores and in all age groups if compared to the con-
trol group. The most pronounced deviations were in the
youngest age groups. This must be taken with caution, given
that in this age parents mostly assisted in giving answers
and they do not often have a realistic view when it comes
to their children. Surprisingly enough, the greatest differ-
ence would be expected to appear between adolescents,
considering the peer pressure and busy lifestyle, which
contributes to a greater reliance on pre-packaged foods
that often contain gluten [4, 12, 14, 18, 25].

The assessment of the health-related quality of life is
increasingly recognized as a very important measure of the

‘ DOI: https://doi.org/10.2298/SARH180222035S

overall outcome of treatment. Self-reporting on the quality
of life allows the examination of factors that affect the illness
and treatment from the child’s aspect. Dietary changes and
the implementation of a gluten-free diet can be difficult,
costly, and socially unaccepted due to social constraints, and
this creates difficulties in managing the dietary regimen and
therefore can exert a negative impact [26-29]. After estab-
lishing a definite diagnosis of the disease, and the start of a
gluten-free diet rapid recovery takes place, and the quality
of their life becomes similar to their healthy peers [12, 30].

CONCLUSION

Compared to healthy children, the quality of life in chil-
dren with coeliac disease in all age categories is disturbed
in every domain where the quality of life can be measured
and observed, except physical functioning. Girls with co-
eliac disease have a better quality of life compared to boys.
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For a healthy life with coeliac disease and for successful
adaptation and re-socialization of the patients, it is neces-
sary to improve the knowledge about the disease through
additional education, to provide the patients with greater
choice of gluten-free products, to encourage both patients
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MpoueHa KBanuTeTa XKMBOTA U MEHTA/IHOT 3ApaBJ/ba AeLe M ajonecLeHara ca
LLe/INjaKMjOM U HbUXOBMX 34,paBUX BPLUHAKA

burbana CrojaHoBuh', Pawa Megosuh?, Hena HoHosuh?, 3opaH JlekoBuh*?, fparaH Mpokuh®, Bnagumup Pagnosuh’, CteBaH

JosaHoBuh', burbaHa Bynetuh®

'Brcoka 3apaBCTBEHa LKONa CTPYKOBHYX cTyAnja y beorpapy, beorpag, Cpbuja;
2KnuHnukn yeHTap Kparyjesau, Megunjatpujcka KnuHuka, Ofierbetbe xematooHKonoruje, Kparyjesal, Cpbuja;
YHuBep3uTeT y KparyjesLy, GakynTeT MeanUMHCKUX Hayka, Oferberbe 3a xurujery u ekonorujy, Kparyjesau, Cpbuja;

*YHuBep3uTeT y beorpagy, MeguumHcku dpakyntet, beorpag, Cpbuja;

YHnBep3uTeTCKa Aedja KnHuKa, Oferbetbe ractpoeHTeponoruje, beorpag, Cpouja;

S/HCTUTYT 3a 34PaBCTBEHY 3aLUTUTY Majke U feTeTa, BykaH Yynuh', Ogerserbe ractpoenteponoruje, beorpag, Cpbuja;
’YHnBep3uTeTCKa Aevja knuHuka, Opemberse xupypruje, beorpag, Cpbuja;

8YHuBep3uTeT y KparyjesLy, GakynTeT MeanUMHCKNX Hayka, Oferberbe 3a neaujatpujy, Kparyjesau, Cpbuja

CAXETAK

YBopa/Linsb CTporo KOHTponvcaHa 1 JOXNBOTHa 6e3rnyTeHcKa
JujeTa je nek 3a 6onecHuKe ca Lenvjakujom. OrpaHuyeH n3bop
XpaHe 1M cTBapa npobneme y NpuxsaTakby Of CTPaHe BpLUHbaka
1 MOXe MMaTW YTULAj Ha KBaNWTET XMBOTa 1 NCUXUYKO CTakbe.
Linb paga je pa ce ucnuta cy6jekTrBaH AOXMBIbaj KBaNUTETa
XKMBOTa fielle 1 afonecLeHTa ca Lenujakujom n obuje Leno-
BUTa C/IMIKa O HaPYLIEHOCTU HMXOBOT GU3NYKOT 1 MCUXNYKOT
3[paBba 1 coumjanHor GyHKLMOHMCaba Y OAHOCY Ha 34paBe
BpLUHAKE.

MeTtope VcTpaxuBatbe je cnpoBeAeHo No Ty CTyauje npe-
ceka. Ctyamjom je obyxsaheHo 116 ucnmraHuka yspacrta 5-18
rofuHa ca uenujakujom v 116 3gpase geLie CIMYHOr y3pacTa u
nona. Cpncka Bep3uja lMegmnjaTpujckor ynuTHMKa o KBanuTe-
Ty xmBoTa (PedsQL) kopuwheHa je Kao MHCTPYMEHT Mepera

DOI: https://doi.org/10.2298/SARH180222035S

KBanuTeTa XMBOTa AeLe. [lecKpUnTBHY NOAALM U3padyHaTm
Cy 3a CBe pe3ynTaTte, 0K je t-TecT KopuwheH Aa nx ynopeau.
Pesyntatu Cpepba BpeaHOCT yKynHor 6poja 6opoBa y PedsQL
6vna je HUXKa y rpynu fele 1 agonecleHarta ca Lenunjakujom
(75,89 + 20,35) Hero y KoHTposHoj rpynu (86,35 + 11,13). Ekc-
nepuMeHTaIHa rpyna je Takohe nmana Huke pesyntate PedsQL
Y OOHOCY Ha KOHTPOJIHY rpymny y JOMeHMMa NCUXOCOLMjaiHoT,
LLIKOJICKOT, COL{1janHOT 1 eMOLIMOHaNHOr GyHKLMOHMCama. Huje
HaheHa CTaTUCTUYKM 3HauajHa pasfivka y JoOMeHy nokasaTesba
dwr3nukor 3gpasrba. OBU pesynTati Cy 61ImM UCTU Ko AeYaka
1 fieBojurLa CBUX y3pacTa.

3aksbyuaK KsanureT )u1BOTa fieLie 1 agonecLeHarta ca Lenwja-
KMjoM 3HATHO je HapylleH y nopehetby ca 3apaByM BpLUHa-
umma.

KrbyuHe peun: Lenvjakuja; aeua; KBanuTeT X1BoTa
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SUMMARY

Introduction/Objective Splenic cysts are a rare clinical entity. In their origin, they may be parasitic or
non-parasitic. They are classified as either primary (true) or secondary cysts (pseudocysts), depending
on the presence or absence of an epithelial lining of the lumen.

Methods Using a retrospective case study, we included 29 patients undergoing laparoscopic surgery
due to splenic cysts. The patients were treated within the 2007-2017 period at the Clinic for Digestive
Surgery, the Clinical Center of Serbia. We analyzed pre-operative, intra-operative and post-operative
characteristics of laparoscopic technique in treating non-parasitic splenic cysts.

Results The group of 29 patients treated with laparoscopic technique surgery due to the previously
diagnosed splenic cyst, consisted of 12 (41.4%) men and 17 (58.6%) women. The average age of patients
undergoing surgery was 38.86 + 10.4 years (22-62). Based on the histopathological findings, there were
eight epithelial cysts and 21 pseudocysts of the spleen. The maximal diameter of the splenic cyst, mea-
sured pre-operatively, was 10.09 £ 2.51 cm on average. The average operative time was 35 minutes, and
the intra-operative bleeding amount was 11.48 + 3.78 ml. None of the intra-operative complications,
injury to the spleen or other organs of the abdomen, conversions to open surgery or reintervention
were recorded.

Conclusion Laparoscopic fenestration with excision of the part of the spleen cyst wall (marsupialization)
represents an effective and definitive treatment for this disease. It is an alternative to splenectomy, along
with other well-known benefits ensured by the spleen preservation. Low probability of occurrence of
intra-operative and post-operative complications, as well as minimal trauma of tissue, results in a shorter

postoperative stay, rapid recovery, and better quality of life.
Keywords: cyst; spleen; laparoscopy; laparoscopic technique

INTRODUCTION

Splenic cysts are a rare disease. In their origin,
they can be parasitic and non-parasitic. Echi-
nococcal splenic cyst is the most common type
of parasitic ones [1]. Depending on the pres-
ence of epithelium that covers the lumen of the
cyst, cysts are divided into primary (true) and
secondary (pseudocysts). The primary ones are
epithelial (epidermoid, dermoid, mesothelial)
or endothelial (hemangioma, lymphangioma)
[2]. Primary cysts are most commonly found
in children and younger persons, comprising
about 25% of all non-parasitic cysts. In most
cases, they are asymptomatic [3]. Secondary cysts
are usually the result of trauma [1]. Common
physical symptoms are pain or discomfort in
the left upper abdominal quadrant, nausea and
vomiting resulting from the compressive effect
on the stomach. Larger sized splenic cysts can
be presented as a palpable mass in the upper
part of the abdomen [4].

Various treatment options are used to treat
splenic cysts. A conservative treatment, followed
through regular diagnostic examinations (ab-
domen ultrasound, computerized tomography,
magnetic resonance), is generally applied when

the cyst is less than 5 cm in diameter and not
a symptomatic one [5]. When the diameter of
the cyst exceeds 5 cm or in case of any associ-
ated symptomatology, surgical treatment is
required due to possible complications such
as bleeding, cyst rupture and abscess forma-
tion [6]. Other treatment modalities include
splenectomy, partial splenectomy, puncture-
aspiration-injection-reaspiration (PAIR) tech-
nique, partial excision, and marsupialization
of the splenic cysts. Spleen preservation should
be considered as the most important factor in
selecting a surgical procedure [7].

The benefit of the splenic preservation during
surgery is in the fact that the splenectomized
patients are at high risk of post-splenectomy
sepsis. It can occur five years after the surgery,
and in very rare cases a decade after the surgery.
This indicates a long-term increased infection
risk at splenectomized patients [8].

The objectives of this study are the analysis of
the pre-operative characteristics of the patients
treated with laparoscopic surgery, as well as
the intra-operative parameters, bleeding, and
surgery duration. Post-operative parameters,
the duration of post-operative hospital stay, the
timing of drain removal, as well as the evaluation
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of the effectiveness of laparoscopic treatment have also
been within the scope of this analysis.

METHODS

Using a retrospective case study, we included 29 patients
undergoing laparoscopic surgery due to splenic cysts. The
patients were treated within the 2007-2017 period at the
Clinic for Digestive Surgery of the Clinical Center of Serbia,
Belgrade, in accord with standards of the institutional Com-
mittee on Ethics. As a part of the pre-operative investigation,
the patients had undergone diagnostic imaging (ultrasound
examination, computerized tomography or magnetic reso-
nance imaging), which provided data regarding the size
of the cyst. Serological analyses of parasitic diseases and
tumor marker tests had been performed before surgery
in the pre-operative assessment. Tumor markers Ca 19.9
and CEA had normal values in all the patients. The study
excluded patients with proven parasitic splenic disorder,
patients in whom, based on imaging findings (e.g. cystic
change involves the splenic hilum, large cysts with minimal
residual normal splenic tissue, etc.), decision to undergo
total splenectomy had been made, as well as patients with
contraindications for laparoscopic surgery due to comor-
bidity. Most of our patients were asymptomatic. A small
group of patients had unspecific complaints in the form
of dull pain in the upper abdomen or feeling of abdominal
discomfort. We had no pregnant women in our study.

The parameters we monitored in this study were divided
into the following three groups: 1. Pre-operative, includ-
ing: sex, age, body mass index (BMI), size of splenic cysts;
2. Intra-operative, including the duration of the opera-
tion, intraoperative blood loss, intraoperative complica-
tions (conversions, instrumental injuries of the spleen and
other organs) 3; Post-operative, including: the duration of
postoperative stay, time of drain removal, post-operative
complications, reintervention, histopathological findings
based on which the cysts have been classified, as well as
the average duration of postoperative monitoring of the
treated patients.

In all the treated patients, laparoscopic fenestration and
wall cyst excision was done along with the spleen preserva-
tion. Laparoscopic fenestration with excision of the cyst
wall is performed under general endotracheal anesthesia.
The patients were placed in the right lateral position, i.e.
so-called hanging spleen technique position, due to its
advantages, which so far have been proven on numerous
occasions [9]. Cyst fenestration and the aspiration of its
content is performed by laparoscopic harmonic scalpel
(Ultracision®, Ethicon Inc., Somerville, NJ, USA) (Figure
1). The cyst wall is excised to the maximum possible extent.
A part of a large omentum is placed in the cyst cavity after
rinsing, aspiration, and proven homeostasis. At the end of
the surgery, the drain is placed in the left subphrenic space.

The Clavien-Dindo Scale was used to define the rank-
ing of postoperative complications. The first postoperative
examination took place three months after the operation
and included an abdominal ultrasound. The second one,

‘ DOI: https://doi.org/10.2298/SARH181008029M
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Figure 1. Intraoperative photo - cyst wall excision

a year after, included CT scan. Every six months from
then, patients were checked-up by abdominal ultrasound.
Five years after the operation, an abdominal ultrasound
examination was performed once a year.

RESULTS

The group of 29 patients treated with laparoscopic technique
due to previously diagnosed splenic cyst consisted of 12
(41.4%) men and 17 (58.6%) women. The average age of
patients was 38.86 £ 10.40 years (22-62) and the average
weight expressed in BMI was 23.03 * 2.65. The maximal
diameter of the splenic cyst, measured pre-operatively, was
10.09 + 2.51 cm on average (Table 1).

Abdominal drain was removed on the first postop-
erative day, while the average postoperative stay was two
days (1-3). The average operative time was 35 minutes
and intraoperative bleeding volume was 11.48 + 3.78 ml
(Table 2). Based on the histopathological findings, there
were eight epithelial cysts and 21 pseudocysts of the spleen.
Postoperative complications were classified based on the
Dindo-Clavien Scale (Table 3). None of intraoperative
complications, injury to the spleen or other organs of the
abdomen, conversions to open surgery or reintervention
were recorded. The average period of postoperative follow-
up was four years (1-10).

DISCUSSION

In 1985, Salky et al. [6] initially reported laparoscopic surgery
as a treatment option for splenic cyst, with a good outcome
and without recurrence of the disease after eight months. In
their series of 32 cases, Robertson et al. [10] found that the
recidivism rate after the laparoscopic operation was 22%,
but a new surgical intervention was required in only 3%
of the patients. In order to reduce the risk of recurrence of
the disease, it is considered necessary to remove as much
of the wall of the cyst as possible [2, 11, 12].

The modalities of the surgical treatment of splenic cysts
are different. They vary from the application of minimally
invasive surgical procedures such as cyst fenestration, cyst
marsupialization, PAIR, partial splenectomy, and total

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):307-310
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Table 1. Preoperative patients’ characteristics

Patients’ characteristics | Male Female Description
Number of patients 12 (41.4) | 17 (58.6) 29 (Summary)
Age 40.3 37.8 38.86 + 10.40 (X+ sd)
BMI 225 234 23.03 + 2.65 (x+ sd)
Cyst size (cm) 10.4 9.9 10.09 + 2.51 (X + sd)

BMI - body mass index

Table 2. Surgery data

Parameter Med. (min.—-max.) or (x £ sd)
Surgery time (minutes) 35 (28-65)
Intraoperative bleeding (ml) 11.48 +3.78
Postoperative stay (days) 3 (2-4)

Drainage (days) 2(1-3)

Table 3. Postoperative complications according to Dindo-Clavien
Scale

DC class Patients n (%)
| 5(17.2)

I 3(10.3)

1 0

v 0

Y 0

DC - Dindo-Clavien

splenectomy [7, 13, 14]. Some studies have proven that
laparoscopic fenestration in the treatment of non-parasitic
splenic cyst is an acceptable treatment method, with an
acceptable rate of disease recurrence. The accent is on the
need for resecting as much of the cyst wall as possible, in
order to prevent recurrence [15, 16]. In our series, a laparo-
scopic fenestration including wall excision of a splenic cyst
was performed in all patients. PAIR technique is applicable
in non-parasitic splenic cysts, but carries a higher risk of
recurrence, up to 29% in some series [17]. This technique
is justified in patients with severe comorbidities and con-
traindications for operative treatment, as well as in patients
who do not consent to surgical treatment. Laparoscopic
partial splenectomy can be applied in the treatment of non-
parasitic splenic cysts with a low expectancy of recurrence.
This technique is limited by the size and position of the
cyst in regard to the vascular elements [5].

Spleen is an organ that has an important role in the
human immune system. It also plays a significant role in
filtering blood, removing old and dead erythrocytes and
platelets. Considering all known modalities for treating
non-parasitic splenic cysts, preservation of the spleen of-
fers benefit, especially in the younger population [18]. The
method of choice for the treatment of benign splenic disor-
ders, particularly in case of simple cysts, is the laparoscopic
cyst marsupialization. It can be safely performed provided
that the surgeon and the surgical team have the necessary
experience and skills in laparoscopy. The minimally inva-

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):307-310

sive surgery enables rapid recovery, without complications
usually associated with large laparotomy incisions [19].

The spleen has an important role in clearing bacteria
from the circulation. Asplenic individuals are at increased
risk of postsplenectomy sepsis (PSS). This fulminant and
rapidly fatal illness complicates bacteremic infections and
can be seriously threatened in splenectomized patients.
The incidence of this syndrome is the highest in children
who undergo splenectomy in infancy [20].

Davidson and Wall [21] reported that PSS carries a
rather high mortality rate of 50-70%. The highest risk of
PSS occurs during the first few years following splenec-
tomy but has been documented as late as 40 years after
splenectomy [8]. If surgical preservation of the spleen is
not possible, it is recommended to perform pre-operative
or post-operative vaccination of the patients within two
weeks after splenectomy [9].

The results of our study show that our patients did not
have either intra-operative complications, or conversions,
but only minimal intraoperative blood loss. In the results
published by Cai et al. [16], it is stated that the period of
post-surgery hospital stay varied 24-48 hours. The average
hospital stay in our series was 48 hours, but some patients
were discharged after the first postoperative day.

Postoperative complications were ranked according
to the Dindo-Clavien Scale. We had five patients who
required additional therapy in the form of analgesics and
antiemetics, and only three patients to whom we prescribed
additional antibiotic therapy. We did not experience any
other complications.

Cuervo and Buela [22] recommended reviewing com-
puterized tomography once a year. Patients had been fol-
lowed by periodic abdominal ultrasound and computer-
ized tomography scan once a year. The average follow-up
period in our study was four years. No case of the disease
recurrence was recorded.

CONCLUSION

Laparoscopic fenestration with excision of the part of the
spleen cyst wall (marsupialization) represents an effective
and definitive treatment for this disease. It is an alterna-
tive to splenectomy, along with other well-known benefits
ensured by the spleen preservation. The method implies
a safe treatment with minimal bleeding. Low probability
of occurrence of intra-operative and post-operative com-
plications, as well as minimal trauma of tissue, results in
a shorter post-operative stay, rapid recovery and better
quality of life.

Conflict of interest: None declared.
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I'Ianapocxoncxa TEXHUKa Kao MeToA M36opa Yy TP€TMaHy HenapasnTHUX LnUCTa

cnesunHe

Bnagumup Munocasmesuh', bopuc Taguh?, Hukona lpy6op? OparaH Epuih?, Cnasko Matuh?

'Onwta 6onHuLa, CredaH Bucokm’, CmepnepeBcka ManaHka, Cpbuja;

2KnuHuuky yeHtap Cpbuje, KnuHuka 3a gurectvsHy xupyprujy, lMpsa xvpypLuka knvHnka, beorpag, Cpbuja;
*YHneep3uTet y beorpagy, IHCTUTYT 3a HykneapHe Hayke, beorpag, Cpbuja

CAMETAK

Yeoa/Lusmb Lincte cnesnHe npeactaBsbajy pefak KInMHUYKN
eHTUTeT. [IpemMa HIXOBOM MOPeKy MOry 61TV napasnuTHe 1
HenapasuTHe. Y 3aB1CHOCTM Of NPWCYCTBa I OACYCTBa enu-
TeNnjanHor oMoTaya, LucTe Cie3nHe ce gene Ha nprmMapHe
(npaBe) 1 cekyHAapHe (nceygoumcre).

MeTope Ctyguja je paheHa Kao peTpocneKkTVBHa CTyAuja
cepuje cnyvajeBa y Kojy je yKibyueHo 29 6onecHrKa Koju cy
61nn NoABPrHy TV NanapOCKONCKOM XMPYPLUKOM TpeTMaHy 360r
uucTa cnesnHe y nepuogy 2007-2017. roguHe Ha KnuHnuum 3a
AVrecTmBHy xmpyprujy Knuiuykor ueHtpa Cpbuje. AHanmsmpa-
He Cy npeonepaTrBHe, MHTPaonepaTuBHe 1 NOCTONepaTnBHE
KapaKTepuncTmke 6onecHnKa Ko Kojux je 6una nprmereHa
NanapocKomncKa XvpypLIKa TEXHUKA Y TPeTMaHy HenapasuTHUX
LMcTa cnesmHe.

Pesyntati Y rpynu og 29 6onecHrKa onepmcaHiix 1anapocKor-
CKOM TEXHIKOM KOJ KOjUX je NpeonepaTMBHO AnjarHOCTUKOBA-
HO MOCTOjare HeMapasUTHYX LCTU ce3uHe 6uno je 12 (41,4%)

Ball: https://doi.org/10.2298/SARH181008029M

myLKapaua v 17 (58,6%) »eHa. [MpoceyHa cTapocT oneprcaHnx
6onecHuKa n3Hocuna je 38,86 + 10,40 roguHa (22-62). Xuctona-
TOJOLIKMM Nperiefom BeprdrKoBaHO je ocam enutenmjanHmx
umcTa 1 21 nceypouncta cnesuHe. MpoceyHa ArMeH3Mja LucTa
C/le31He Koja je MepeHa npeornepaTtBHO n3Hocuna je 10,09 =
2,51 cm. TpoceyHo Bpeme Tpajatba onepauuje 6uno je 35 mu-
HyTa. IHTpaonepaTrBHY rybrTak KpBY M3HOCKO je MPOCeYHO
11,48 + 3,78 ml. Huje 3abenexeHa HjeHa MHTpaonepaT1BHa
KoMMAMKaLuja y CMACAY HEKOHTPOMMCAHOT UHTPaonepaTyBHOM
KpBapetba, NoBpefe CNIe3NHE UK CyCeAHNX OpraHa.
3ak/byuak Jlanapockoncka onepauuja ca OacTpariBakbeM
Jena 3vaa uucTe cnesrHe npefcTaB/ba edrikacaH TpeTmaH
oBor obosbera. MeTofia npefcTaB/ba 6e36eAaH TpeTMaH ca
MVHUMaJTHM KpBapeeM, y3 Majly BepoBaTHONY rnojaBe UH-
TpaonepaTBHYX 1 MOCTONEPaTUBHUX KOMNAUKaLMja.

KrbyuHe peumn: LcTa; Clie3rHa; 1anapoCcKoniija; lanapocKor-
CKa TeXHVKa
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SUMMARY

Introduction/Objective Pseudoprogression represents an enlarging contrast-enhancing lesion that
occurs after chemoradiation and stabilizes with time without any changes in the therapeutic procedure.
This phenomenon is highly significant, because it can have influence on further therapeutic procedures;
however, precise criteria for pseudoprogression diagnosis have not yet been defined. The main goal of
this study is to examine the endothelial hyperplasia influence on pseudoprogression.

Methods We analyzed a group of 106 patients with glioblastoma who had undergone surgical treatment
from 2010-2012, at the Clinic of Neurosurgery, Clinical Center of Serbia, who received Stupp protocol.
Pre- and post-treatment imaging was evaluated using RANO criteria. Lesions that improved or stabilized
were defined as pseudoprogression, and lesions that progressed were defined as true progression. En-
dothelial hyperplasia was identified based on the hematoxylin and eosin pathohistological examination.
Results Thirty-two (30.2%) of the patients were diagnosed with pseudoprogression. Endothelial hy-
perplasia was observed in 51 (48.1%) of glioblastoma tissue samples, and 28 (87.5%) of all the patients
with pseudoprogression were found to have endothelial hyperplasia. The group of 51 (68.9%) patients
without pseudoprogression did not show the presence of endothelial hyperplasia. Statistical analysis
showed significantly higher incidence of pseudoprogression in patients with endothelial hyperplasia.
(x*=26.269, p < 0.01)

Conclusion Taking into account that there are no precise diagnostic methods that could determine the
presence of endothelial hyperplasia with certainty, it could be an indicator, as a pathohistological entity,
of a higher likelihood of pseudoprogression, which could be used in everyday clinical practice. In order
to reach definite conclusions, we believe it is necessary to conduct prospective controlled studies with

larger sample sizes.

Keywords: glioblastoma; endothelial hyperplasia; pseudoprogression

INTRODUCTION

Pseudoprogression represents new or enlarging
contrast enhancing lesion after chemotherapy
within the radiation field that stabilizes with
time without any changes in the therapeutic
procedure [1]. This phenomenon is highly
significant, because it mimics true tumor pro-
gression and, if it is misinterpreted as such, it
can have a negative influence on the further
therapeutic procedures. Pseudoprogression
is commonly seen in asymptomatic patients.
However, some patients present with clinical
deterioration. These complications can include
worsening of pre-existing symptoms, transient
cognitive decline, subacute rhombencephalitis,
or somnolence syndrome [2].

The pathophysiological basis of pseudopro-
gression remains poorly understood. There are
certain indications that it is part of the spec-
trum of radiation-induced changes ranging
from subacute radiation-induced changes to
late radiation necrosis [3]. It is assumed that
there are two components of pseudoprogres-
sion: vascular injuries and treatment-related

cell toxicity [4]. It is thought that transient
breakdown of the blood brain barrier can cause
the edema and contrast enhancement seen on
the magnetic resonance imaging (MRI) [5].
The cells most sensitive to radiation are oligo-
dendrocytes, endothelial cells, and neural pre-
cursors. Cellular damage can lead to cell death
including p53 and p53-independent mecha-
nisms of apoptosis.

Pathohistological examination of patients
operated because of pseudoprogression showed
distinct characteristics. On the microscopic lev-
el, tumor recurrence is usually characterized by
microvascular proliferation and highly cellular
tumor tissue. This is contradictory to the histo-
logical characteristics of the contrast enhancing
tissue of pseudoprogression that usually has a
low cellularity. Typically, pleomorphic tumor
cells can also be found in these lesions with the
low mitotic index. In addition, elements of co-
agulative necrosis can be found, and it appears
eosinophilic on light microscopy. Hyalinization
of the wall of blood vessels and fibrinoid necro-
sis is frequent. Telangiectatic blood vessels may
be seen, though they are less specific. Fibrillary
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and gemistocytic astrocytes may be observed as well. Scat-
tered pleomorphic astrocytes are mostly associated with
the tumor exposed to radiation and are often present in
the tissue obtained from pseudoprogression [6].

The accurate diagnosis of pseudoprogression from the
true tumor progression is of great significance in plan-
ning of further treatment [7]. Modern techniques and MR
sequences are developed with the goal of differentiating
pseudoprogression and true tumor progression. Diffusion-
Weighted Imaging, Diffusion-Tensor Imaging, Perfusion-
Weighted Imaging and MR spectroscopy can be helpful,
but are not conclusive. Positron Emission Tomography
combined with other specific biomarkers is also used along
with MRI. However, neither one of the abovementioned
methods can be used for diagnosing any pseudoprogres-
sion-related changes with certainty.

In this paper, we have examined if endothelial hyperpla-
sia, being one of pathohistological features of glioblastoma,
affects the development of pseudoprogression in patients
with glioblastoma.

METHODS

We used a retrospective analysis of prospectively collected
data in order to analyze the patients with glioblastoma who
had undergone surgical treatment during the three-year pe-
riod (2010-2012), at the Clinic of Neurosurgery, Clinical
Center, Serbia and who received Stupp protocol after the sur-
gery. The patients were monitored by a series of MRI scans.
While making the final diagnosis, we used the RANO crite-
ria, taking into consideration the fact, established after the
numerous literature data, that pseudoprogression may even
occur 12 weeks after the chemoradiation has been completed.

Statistical methods

IBM SPSS Statistics, Version 20.0 (IBM Corp., Armonk,
NY, USA) was used for all calculations in the study. Specific
measures of central tendency and variability measures were
found for continual variability whereas the frequency of the
separate categories was specified for the categorical vari-
ables. A chi-square test was used for examining the factors
that have an influence on pseudoprogression development.
The maximum level of acceptability of the null hypothesis
probability used in our study is 0.05. The conducted study
was approved by the Ethics Committee of the Clinical Cen-
tre of Serbia.

RESULTS

A total of 106 patients with glioblastoma who underwent
surgery in the period from January 1, 2010 to December
31, 2012 and who underwent Stupp protocol were included
in this study. Thirty-two (30.2%) patients were diagnosed
with pseudoprogression, whereas 74 (69.8%) of the pa-
tients showed no signs of pseudoprogression. On average,
pseudoprogression was observed after 4.64 months.

‘ DOI: https://doi.org/10.2298/SARH180801027P
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In the group of the patients with pseudoprogression,
59.4% of them were men and 40.6% were women, whereas
in the group of the patients with no pseudoprogression,
54.1% of them were men and 45.9% were women. In the
group of the patients with pseudoprogression, the average
age of patients was 53.03 + 10.14 years, while in the group
of the patients with no signs of pseudoprogression the av-
erage age was 53.99 + 12.53 years. The highest number of
patients with developed pseudoprogression was found in
the age group ranging from 51-60 years (53.1%), whereas
the least number was found in the age group ranging from
71-80 years (3.1%). The greatest number of patients had a
radical operation: 74 (70.2%),and out of them 19 patients
(17.2%) had subtotal resection, 12 (11.5%) patients had
the tumor reduction, whereas there was only one biopsy
and that patient was excluded from further analysis (1.1%).
Pseudoprogression occurred in 15 (46.7%) of the patients
who had received the radical surgery, it occurred in 11
cases (33.3%) of the patients who had had subtotal tumor
resection, whereas six (20%) of the patients with pseudo-
progression had the tumor reduction. The influence of a
degree of tumor resection on the incidence of pseudopro-
gression was not significant (x> = 5.493, p = 0.139).

Endothelial hyperplasia was observed in 51 (48.1%) of
glioblastoma tissue samples. Twenty-eight (87.5%) of all
patients with pseudoprogression were found to have en-
dothelial hyperplasia, whereas four patients (12.5%) were
without it. Fifty-one (68.9%) patients who were not diag-
nosed with pseudoprogression did not show the presence
of endothelial hyperplasia either, whereas it was shown
that 23 (31.1%) of the patients who were not diagnosed
with pseudoprogression had endothelial hyperplasia. In
the group of patients who developed pseudoprogression,
the number of patients who had endothelial hyperplasia
described in their pathohistological findings was statisti-
cally significantly higher, whereas there were more patients
who were not diagnosed with pseudoprogression and who
did not have endothelial hyperplasia. (x* = 26.269, p < 0.01)

DISCUSSION

Pseudoprogression occurred in 32 patients (30.2%). When
we compared our results with the literature data, we found
the heterogeneity in the data related to the incidence of
pseudoprogression [8, 9, 10]. The study undertaken in
2017, which included the papers written in the period
from 2005 to October 8, 2014 due to the meta-analysis,
published that pseudoprogression was present in 36% of
patients [11]. The reason for this may be found in various
criteria for its defining along with the fact that the results
of a specific number of papers were based on small sample
sizes. In our study, we used the RANO criteria for defining
the pseudoprogression (Figurel). However, we carefully
approached one specific piece of information related to
the incidence of pseudoprogression occurring even within
12 weeks after completing chemo-irradiation, because of
various literature data claiming that pseudoprogression
can be observed much later and that it can be observed
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Figure 1. A - The first endocranial magnetic resonance imaging after treatment, radiological progression without clinical deterioration; B —
endocranial computed tomography scan after two months, extensive edema followed by clinical deterioration; C - complete regression after

corticosteroid therapy and continuing with chemotherapy
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Figure 2. Endothelial hyperplasia, formation of glomeruloid structures

even later than 40 weeks and more [12, 8]. Our research
demonstrated that pseudoprogression occurred on an
average of 4.64 months. The highest number of patients
with pseudoprogression was found in the age group rang-
ing from 51-60 years, and then in the age group ranging
from 61-70 years. In a study published by Chu et al. [13],
the average age of the patients with pseudoprogression
was 46.66 + 15.34 years, which is similar to the results
obtained in our study. Endothelial hyperplasia, commonly
characterized by the formation of glomeruloid structures,
represents one of the main characteristics of glioblastoma
(Figure 2). It is usually located in the vicinity of necrosis
and appears directionally oriented to it (Figure 3). After
the analysis of all the scientific papers published so far,
we have not been able to find the results dealing with the
influence of endothelial hyperplasia on pseudoprogression
development. The results obtained in our study demon-
strated that pathohistological characteristics such as endo-
thelial hyperplasia, are statistically significantly higher in
the patients developing pseudoprogression. This phenom-
enon could be primarily explained in terms of disturbing
the integrity and normal functions of the blood-brain bar-
rier (BBB). Namely, one of the pathophysiological mecha-
nisms explaining the incidence of pseudoprogression is
increased permeability of the BBB [5]. The BBB is an ex-
tremely important structure that maintains the balance of
the central nervous system (CNS) microenvironment and
maintains the normal functioning of the brain. The BBB
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Figure 3. Endothelial hyperplasia and necrosis

is constituted of endothelial cells, astrocytes, peripheral
cells, macrophage, fibroblasts, neuronal cells, basement
membranes, microglia, and other cell types. There are
many transporters on the BBB, including P-glycoprotein
(P-gp). Astrocytes are involved in nerve signal transmis-
sion, nutrient transport, maintaining the balance of brain
microenvironment and extracellular matrix ion balance
buffering. Peripheral cells are multifunctional cells, with
immune function in the CNS neurovascular unit. Periph-
eral cells surround the endothelial cells and play an im-
portant role in the BBB microenvironment and in main-
taining the BBB function by secreting growth factors and
extracellular matrix. Microglia are a kind of long-standing
immune cell in the human brain. They can stimulate the
opening of BBB, leukocyte extravasation, and angiogen-
esis. Fibroblasts, when co-cultured with glioblastoma cells,
can induce production and activation of matrix metal-
loproteinase MMP2, and its activators membrane type 1
metalloproteinase (MT1-MMP) and MT2-MMP, which
affect the growth progression of gliomas. Other cells, like
endothelial cells, in the BBB microenvironment maintain
the normal function and integrity of the BBB by forming
tight junctions that limit transcytosis. CNS neurons bind
chemicals and convey electrical signals. They can regulate
the ionic microenvironment of the synaptic and axonal
regions of the nerve cell, which are essential to the nerve
signal transduction. The basement membrane is attached
as a support tissue to the neurovascular unit cells. The
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endothelial cell is the most important structural compo-
nent of the BBB. Changes in the phosphorylation state of
the tight junction protein (ZO-1 or occluding) are critical
to the control of BBB vascular permeability. In areas of
tumor environment, the endothelial cells connection is
very loose and almost lacks integrity [14]. Endothelial
hyperplasia is a frequent finding in glioblastoma and it
is connected with an increase in nonselective transport
through the BBB [15]. The major changes reflect in an
increased number of endothelial cells, endothelial hyper-
plasia leading to function loss and volume reduction in the
endothelial cells, cell form changes, tight junction damage,
an increased number of vesicles, caveolae and fenestra-
tions, the basement membrane thickening, perivascular
space expansion, and the necrosis of capillary endothelial
cells [16-19]. All the above-mentioned changes lead to
BBB degradation. A significant degradation of the integ-
rity and an increase in the BBB permeability in patients
with endothelial hyperplasia may be the cause of contrast
leaking the blood vessels, which may eventually induce
radiology changes described under the notion of pseu-
doprogression.
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YTuuaj eHpgoTenujanHe xunepnaasuje Ha nojasy nceyaonporpecuje Ko,

6onecHuKa ca rimobnactomom

Mapko Metposuh’, Pocanaa nuh?, Muxauno Munuhesuh?, Muogpar Meynuh', Oanuua Mpyjuunh?

'KnuHnukm uenTap Kparyjesa, LieHTap 3a Heypoxuvpyprujy, Kparyjesa, Cpbuja;
2KnuHuukn LeHTap Cpbuje, KnuHuka 3a Heypoxupyprujy, beorpag, Cpbuja

CAMETAK

YBoa/Lum MNceygonporpecuja npeAcTassba nojasy nesuje Koja
ce npebojaBa KOHTPACTOM MOC/IE XeMoMpaamrjaLmje 1 Koja He
nporpegupa vunu ce nosnauym 6e3 npomeHe tepanuje. Cam
deHOMEH MMa 13PasnT KNMHUYKIM 3Hauaj 3aTo LUTO Y BENVKOj
Mepu yTrYe Ha fasbe Tepanujcke MOCTYMKeE, ann KpUTepujymm
3a HeHO AWjarHOCTNKOBAkbE jOLU YBEK HICY jaCHO AedrHUCaH.
Linsb oBoOr ncTpaxuearba je McnuTMBatbe yTuLaja eHgoTenvjan-
He Xunepnasuje Ha HacTaHaK nceyaonporpecuje.

MeTtoge McnutuneaHo je 106 6onecHmKa Koju Cy onepucaHm
360r rnmobnactoma y KnuHnukom LeHTpy Cpbuje y neprogy of
2010. 5o 2012. roguHe, 1 Koju cy nocne Tora feyeHn Ctynosum
npotokonom. CH/Matrbe Npe 1 nocsie neyeta je ytepheHo Kpu-
Tepujymom RANO. MNpomeHe Koje cy 6une ctabunHe unu cy ce
noBykne fedpuHmcaHe cy Kao nceygonporpecuja, fOK Cy nesuje
Koje cy nporpepvpasne okapakTepucaHe Kao npase nporpecuje.
EHpoTenujanHa xunepnnasuja je ytepheHa nocne natoxucro-
JIOLIKOT Mpersiefa XeMaTOKCUIIMHOM 1 €03VIHOM.

Pesyntatu [ceynonporpecuja je pernctposaHa kog 32 (30,2%)
6onecHuKa. Kog 51 (48,1%) y3opKa TK1Ba rnobnactoma youeHa

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):311-315

je enpotenujanta xunepnnasmja. Of cBrX 601eCHUKa Ko KOjuxX
je peructpoBaHa nceygonporpecuja, wux 28 (87,5%) nmano
je eHpoTenujanHy xunepnnaswjy. Ko 6onecHuKa Koju Hucy
umanu nceygonporpecujy, bux 51 (68,9%) Huje MMano HU eH-
poTenujanHy xvnepnna3sujy. Kog 6onecHnka Koju cy ncnosbunm
nceygonporpecyjy 6uno je 3HauajHo BuLLe GoNeCHMKa Koju Cy
y NaTOXMCTOMOLIKOM Hasla3y VManu onucany 1 eHaoTenujanHy
xvinepnnasujy, fOK Ko 6onecHyiKa 6e3 nceygonporpecrje uma
BlILLE CIlyYajeBa 6e3 eHpoTenujanHe xunepnnasuje (x> = 26,269,
p<0,01).

3aksbyuak C 0631pom Ha To fa 3a Caja He NOCTOoju NpeLy3Ha
AMjarHoCcTnyKa Metofa Koja 6u ca curypHolwhy yTepguna fa
N1 ce paan o Nceyfonporpecnjy, NPrcycTBo eHpoTenvjanHe
xvinepnnasuje 6y MOrno Aa ykaxe Ha Behy BepoBaTHohy nojase
nceygonporpecuje, WTo 61 ce MOrNo KOPUCTU Yy CBaKOAHEB-
HOM KNMHMYKOM pagy. inak, pagu foHoLweba AeGUHNTABHUX
3aK/byyaka, CMaTpamo Ja je HeONXoAHO CPOBECTUN MPOCMEeK-
TVIBHe KOHTPONIMCaHe cTyauje Ha Behem y30pKy.

KmyuHe peun: rnvobnactom; eHgoTennjanHa xmnepnnasuja;
nceyaonporpecuja
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SUMMARY

Introduction/Objective Pain is a disturbing experience associated with existing or potential tissue
damage, with a sensory, emotional, cognitive, and social component.

The aim of this study was to show the efficiency of regional anesthetic techniques in postoperative pain
in children.

Methods The retrospective cohort study was conducted on a group of 564 pediatric patients during the
period from 2013 to 2016. Types of regional anesthesia were classified into the following six groups: cau-
dal, epidural, spinal block, upper limb blocks, lower limb blocks, and truncal nerve block. From statistical
methods, we used descriptive statistical methods of absolute and relative numbers, measurements of
variability, central tendencies for numerical features, and methods of inferential statistics. We used the
X? test for the attributive features of observations.

Results In relation to the postoperative time when an analgesic was required, a statistically signifi-
cant difference was observed in the age of children (p = 0.000), disease diagnosis (p = 0.000), type of
block (p = 0.000), type of local anesthetic (p = 0.000), and type of anesthesia or sedation preoperatively
(p =0.005).

Conclusion Postoperative analgesia was most needed by older children and children who were awake
during surgery. Children with injuries and tumors need postoperative analgesia the earliest. The longest
postoperative analgesia was recorded in patients who received caudal block. The longest postopera-
tive analgesia can be seen in patients who received levobupivacaine, bupivacaine or levobupivacaine
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combined with lidocaine to perform the block.

Keywords: regional anesthesia; child; pediatric patient; postoperative analgesia

INTRODUCTION

Pain, according to the new definition, is a dis-
turbing experience associated with existing or
potential tissue damage, with a sensory, emotion-
al, cognitive and social component [1]. During
childhood, pain has numerous adverse effects - it
can prolong hospital stay and even increase in-
cidence of death due to the onset of the systemic
inflammatory response [2]. Inadequate treatment
of acute pain is one of the important prerequisites
for the development of chronic pain. Repetition
of painful procedures determines the threshold
for pain for the whole life [3].

In pediatric patients, less local anesthetic
concentration is more effective than in adults
[4]. The effect of the block is faster and shorter.
In children under one year of age, nerve fibers
are thinner, myelination is scarce, and Ranvier’s
knots are closer. The volume of distribution is
higher, clearance is smaller, and the free drug
fraction is higher, so the doses are almost the
same as in adults [5, 6, 7]. Cytochrome CY-
P1A2 that catalyzes the metabolism of ropi-

vacaine matures around the age of 4-7 years,
and CYP3A4/7 that catalyzes the metabolism
of levobupivacaine matures at the end of the
first year [4].

The goal of analgesia in the postoperative
period is to reduce or eliminate pain with mini-
mal additional harmful effects. Adequate post-
operative analgesia, especially during the first
48 hours, reduces the organism stress response
to the surgical procedure, thereby affecting en-
docrine, metabolic, and inflammatory changes,
which improves the outcome of surgical treat-
ment [3, 8-11].

METHODS

We performed retrospective review of pediatric
patients (1-14 years), who had been operated
on in regional anesthesia techniques, between
January 2013 and December 2016. The patients
were divided into the following four groups:
children younger than three years, those aged
3-7 years, those 7-14 years old, and children
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older than 14 years. All the patients were classified by the
American Association of Anesthesiologists classification
and all belonged to groups 1-3.

Regional anesthesia techniques were performed during
general anesthesia, analgosedation or in the waking state of
the patients. We used bupivacaine, lidocaine, and levobupi-
vacaine, as well as combinations that consisted of lidocaine
with levobupivacaine and lidocaine with bupivacaine.

Types of applied regional anesthesia techniques were
classified into the following six groups: caudal block, epi-
dural, spinal, upper limb blocks, lower limb blocks, and
truncal nerve block. The diagnosis of patients involved in
the study included injuries, tumors, congenital anomalies,
arteriovenous fistula, and appendicitis. Pulse, blood pres-
sure, and oxygen saturation were used as standard anes-
thesia monitoring.

Postoperatively, the patients were diagnosed with pain
based on a scale for age-related pain by nurses who were
trained for this follow-up after two, four, six, eight, 10, 12,
and 14 hours. The time when analgesia caused by regional
anesthesia became insufficient and when it was necessary
to apply the analgesic was recorded, and the patients were
then classified accordingly into one of the following groups:
< 3 hours, 3-6 hours, 6-9 hours, 9-12 hours, > 12 hours.

Also, we analyzed the postoperative occurrence and we
measured the intensity of pain by different methods in
different ages of children: in children < 12 months old we
used the CRIES scale, in children < 3 years old by using
FLACC scale, in children 3-5 years old we used Wong
scale with facial expressions, and in older children we used
linear scales (3, 12, 13].

The exclusion criteria were the following: patients with
hypotension, thrombocytopenia, coagulopathy, sepsis, my-
elodysplasia, and sacral dysgenesis.

The study was approved by the Belgrade University
Children’s Hospital Ethics Committee (No. 26/343-017).

Descriptive statistical methods of absolute and relative
numbers were used for attribute observation marks, vari-
ability measures, central tendencies for numerical labels
and methods of inferential statistics. The selection of tests
for numerical markings depended on the distribution of
data. We used the x* test for the attributive features of ob-
servations. Statistical analysis was performed with SPSS
for Windows, version 17.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

The study was conducted over a period of four years, be-
tween January 2013 and December 2016. The summarized

Table 2. Time to first dose of postoperative analgesic in relation to age

patient characteristics, sex, age, indications for surgery,
type of local anesthetics, and regional anesthesia tech-
niques are shown in Table 1.

There was no statistically significant difference between
type of regional anesthesia techniques and pulse, blood
pressure, and oxygen saturation during the operation. After
administration of the block as well as during the surgical
procedure, all vital signs were within the limits of the refer-
ence values for the patient’s age in all our patients.

Table 1. Patient characteristics, indications for surgery, type of local
anesthetics, and regional anesthesia techniques

Male 377 (66.8%)
Number (%)
Female 187 (33.2%)
<3 84 (14.9%)
3-7 139 (24.6%)
Age (years)
7-14 224 (39.7%)
> 14 117 (20.7%)
Tumors 101 (17.9%)
Injury 201 (35.6%)
Diagnosis Arteriovenous fistula 3(0.5%)
Appendicitis 21 (3.7%)
Congenital anomaly 237 (42%)
Caudal block 168 (29.8%)
Epidural 20 (3.5%)
Type of regional Spinal 12 (2.1%)
anesthesia -
techniques The upper limb block 179 (31.7%)
The lower limb block 163 (28.9%)
The hull block 22 (3.9%)
Bupivacaine 213 (37.8%)
Lidocaine 13 (2.3%)
Type of chal Bupivacaine + Lidocaine 287 (50.9%)
anesthetic - -
Levobupivacaine 28 (5%)
Levobupivacaine + Lidocaine 23 (4.1%)

There was a significant difference between the age of
children and the reduction in the time of postoperative
analgesia (Table 2). There was no statistically significant
difference between the sex and the time of administration
of analgesics postoperatively.

There was a significant difference between the time for
postoperative analgetic requirements and the preopera-
tive diagnosis. The shortest time to administer analgetics
was in patients with injuries and tumors. Arteriovenous
fistula was made in only three patients and the first dose
of analgesics was given to all 3—6 hours after intervention
(Table 3).

There was a significant difference between the type of
block and the first dose of analgetics. The longest postop-
erative analgesia was recorded in the group with the caudal

Age (years) < 3 hours 3-6 hours 6-9 hours 9-12 hours > 12 hours Significance
<3 6 (7.1%) 9 (10.7%) 28 (33.3%) 33(39.3%) 8 (9.5%) °p = 0.000*
3-7 9 (6.05%) 27 (19.4%) 50 (36%) 46 (33.1%) 7 (5%)
7-14 20 (8.9%) 72 (32.1%) 73 (32.6%) 44 (19.6%) 15 (6.7%)
> 14 14 (12%) 42 (35.9%) 30 (25.6%) 23 (19.7%) 8 (6.8%)

*Statistically significant difference;

ax? test
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Table 3. Time to first dose of postoperative analgesic in relation to diagnosis
Diagnosis < 3 hours 3-6 hours 6-9 hours 9-12 hours > 12 hours Significance
Tumors 14 (13.9%) 29 (28.7%) 27 (26.7%) 21 (20.8%) 10 (9.9%) 2p = 0.000"
Injury 19 (9.5%) 79 (39.3%) 61 (30.3%) 35 (17.4%) 7 (3.5%)
AV fistula 0 (0%) 3 (100%) 0 (0%) 0 (0%) 0 (0%)
Appendix 0 (0%) 0 (0%) 5(23.8%) 14 (66.7%) 2(9.5%)
Congenital anomalies 16 (6.8%) 39 (16.5%) 88 (37.1%) 75 (31.6%) 19 (8%)
AV - arteriovenous fistula;
*statistically significant difference;
ax>-test
Table 4. Time to first dose of postoperative analgesic in relation to type of regional anesthesia
Block < 3 hours 3-6 hours 6-9 hours 9-12 hours > 12 hours Significance
Caudal 8 (4.8%) 19 (11.3%) 71 (42.3%) 59 (35.1%) 11 (6.5%) ’p = 0.000*
Epidural 6 (30%) 6 (30%) 5 (25%) 3(15%) 0 (0%)
Spinal 1(8.3%) 3(25%) 5(41.7%) 3(25%) 0 (0%)
Upper limb 20 (11.2%) 75 (41.9%) 51 (28.5%) 28 (15.6%) 52.8%)
Lower limb 14 (8.6%) 47 (28.8%) 44 (27%) 38 (23.3%) 20 (12.3%)
Truncal 0 (0%) 0 (0%) 5(22.7%) 15 (68.2%) 2(9.1%)
*Statistically significant difference;
2x? test

and truncal nerve blockade. Spinal anesthesia and blocks of
the lower extremities were the following successive blocks
in terms of postoperative analgesia. The shortest analgesic
time was observed in patients with epidural and upper
limb blocks (Table 4).

There was a significant difference between the type of
local anesthetic and the first dose of analgesics that was
given postoperatively. Longer postoperative analgesia was
seen in children in whom the levobupivacaine, bupivacaine
or levobupivacaine combined with lidocaine was used to
perform the block.

There were significant differences between the blocks
under sedation and blocks under general anesthesia and
the first time of giving postoperative analgesia. The short-
est time of giving the first analgesic postoperatively was in
patients who were awake during surgery.

DISCUSSION

Only a few decades ago it was considered that pain was
the normal “price” to be paid for successfully performed
surgery. It was also thought that the newborn did not feel
pain, and surgical interventions during the first few days
of life were mostly performed without any anesthesia [14].
Today, we consider that surgical pain not only hurts but
can have effects that compromise recovery. Since it is gen-
erally accepted that even small children feel pain, analgesia
must be ensured for all and after all painful procedures.
It has been proven that adequate perioperative analgesia
reduces the metabolic response to the trauma, the pos-
sibility of chronic pain, and morbidity and mortality [15].
It has been clearly demonstrated that poor postoperative
pain control in children leads to emotional disorders [16].
It can also lead to more immediate complications - hy-
poventilation after thoracotomy, an increase in arterial and
intracranial pressure.

DOI: https://doi.org/10.2298/SARH180116067S

Regional anesthesia can provide good perioperative
pain control. The pre-surgery block contributes to intra-
operative analgesia and reduces the need for other analget-
ics. There has long been evidence that postoperative pain
is lower if general anesthesia is given in combination with
the regional one, although regional anesthesia has not yet
found full application in pediatric patients [17].

The concept that regional and general anesthesia are
complementary rather than competitive is fundamental to
comprehensively comprehending the role of regional an-
esthesia in children and dates back to the early 1990s [18].

In our study, regional anesthesia was performed in pe-
diatric patients, in analgosedation or in general anesthesia.
We herein show that postoperative analgesia was needed
earlier in patients who were conscious.

All of our patients were completely hemodynamic and
respiratory stable during and after the operation, which
contributed to a faster release from the hospital. It has
been explained long time ago why even very small chil-
dren maintain hemodynamic stability even after central
blocks - it has been explained by the immaturity of the
sympathetic nervous system, relatively lower volume of
lower extremities, and compensatory vasoconstriction in
unblocked blood vessels [19, 20].

In our study, we show that the earliest use of postopera-
tive analgetics was needed in children who were operated
on due to injuries or tumors. This demonstrates how much
the psychological component of pain in children, i.e. suf-
fering due to the realization of the severity of the disease or
potential disfiguration, is important in the feeling of pain.

In this study, the effect of the dose and volume of local
anesthetics on postoperative analgesia were not studied,
because doses and volume were applied on the basis of
consensus adopted [9]. However, statistically significant
longer analgesia was achieved when long-acting local an-
esthetics (levobupivacaine, bupivacaine or levobupivacaine
in combination with lidocaine) were used. It is understand-
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able that the duration of the block will depend on the phar-
macodynamics of the drug used.

Analgesia was the longest after the caudal and truncal
nerve blockade, which is in accordance with the literature
data [4]. Shorter analgesia was after spinal anesthesia and
blocks of the lower extremities. One of the described de-
fects in spinal anesthesia during childhood is just shorter
time [4]. It is not entirely clear why the shortest analge-
sia was after epidural anesthesia. The only explanation is
that this type of block was applied in the eldest age group,
where additional analgesia was needed at the earliest, most
likely because of the psychological, social, and cognitive
component of the pain affected [21].

However, if we analyze the literature data on the isolated
influence of age on pain, they are extremely contradictory
- from the statement that the feeling of pain is the greatest
in the youngest population, to the assertion that age is not
significant [21, 22].

There are many controversies in the literature concern-
ing the correlation between pain and the sex [21, 23, 24].
In our study, we did not find statistically significant differ-
ences between the sex and pain. One of the reasons may be
that we had significantly more boys than girls, or that the
influence of the sex on pain occurs much later.

Good postoperative analgesia reduces the risk for post-
operative anxiety and delirium, which fall into the group
of significant complications of anesthesia, especially in the
pediatric population [25]. The costs were significantly re-
duced due to the reduced need for intraoperative use of
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expensive inhalation anesthetics, and postoperatively due
to the reduced need for the addition of analgesics. This
decreased the potential side effects of systemic analgesics
that could also prolong hospitalization.

CONCLUSION

Good analgesia reduces the need for postoperative an-
algesics and secures better comfort in the postoperative
period. Postoperative analgesia is needed the most by
older children and by patients who had been awake dur-
ing surgery, probably due to the most developed cognitive,
psychological and social component of the pain. Children
with injuries and tumors need postoperative analgesia the
earliest. The longest postoperative analgesia was recorded
in patients who received caudal block. The longest post-
operative analgesia can be seen in patients who received
levobupivacaine, bupivacaine or levobupivacaine combined
with lidocaine to perform the block.

The goal of a physician should always be to minimize
the psychological and physical trauma to the patient,
regardless of how young and immature he is. From the
ethical point of view, it is not justifiable to allow a child to
suffer pain, when simple and safe techniques of regional
anesthesia can easily complement or replace conventional
general anesthesia.
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Ynora permoHanHe aHecTesunje y nOCTONEPaTUBHOj aHaNre3nju neanjaTpujCKUX

6onecHUKa

Jywuua Cumuh'?, UpeHa Cumuh’, Mapuja CreBuh'? HeseHa Josnuuh', Maja Mutposuh', ViBaHa byguh?4,
Muogpar MuneHosuh??, BecHa MapjaHosuh*#, Buibata Munuunh®

'YHnBep3uTETCKa Aeyja KnHUKa, beorpag, Cpbuja;
2YHneep3uTet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

*KnuHnuky yeHTap Huw, Knuhvka 3a gedjy xmpyprujy u optonegujy, Haw, Cpbuja;

*YHuBep3uTteT y Huwy, MeguuuHckn daxynteT, Huw, Cpbuja;
SKnunnuku ueHTap Cpbuje, YpreHTHu ueHTap, beorpag, Cpbuja;
*YHusep3uTet y beorpapy, Cromatonowwku dakynter, beorpag, Cpbuja

CAMETAK

Yeoa/Uwnm bon npefcrasba y3Hemupyjyhe NckycTBo Koje je
noBe3aHo ca noctojehum nnu moryhum owrteherwem TKM1Ba,
Ca CeH30PHOM, EMOLIMOHANHOM, KOTHUTUBHOM 1 COLIYjanHOM
KOMMOHEHTOM.

Linb oBe cTyamje je nprika3s edrKacHOCTU TEXHIKA PErviOHaHe
aHecTe3uje Ha nocTonepaTtyBHM 60 Kop AeLle.

MeToge PeTpocneKkTuBHa KOXOpPTHa CTyAuja je cnpoBefe-
Ha Ha rpynu og 564 nefmjatpujckux 6onecHuka y nepmogy
og 2013. o 2016. roguHe. Bpcte pervoHanHe aHecTesuje
Cy KnacnpukoBaHe y WeCT rpyna: kKayaasiHa, enuaypainHa,
CMWHanHa, 610KOBY FOPHUX eKCTpeMuTeTa, JOHUX eKcTpe-
muTeTa 1 6noK Tpyna. Of CTaTUCTUYKMX MeTofa KOPUCTUN
CMO [JeCKPUNTMBHE CTaTUCTUYKE METOAE anCoNyTHUX U pe-
naTuBHKX 6pojeBa 3a aTpubyTMBHa obenexja nocmaTpama,
Mepe BapujabunmTeTa, LileHTpanHe TeHAEHLMje 3a HyMepryKa
obenexja 1 metoge nHdepeHuUmjanHe cTaTucTnke. M36op
TeCTOBa 3a HyMepuuKa obenexja nocmMatpatba 3aBucuhe

DOI: https://doi.org/10.2298/SARH180116067S

o[} pacrnopene nofataka. 3a aTpubyTrnBHa obenexja nocma-
Tpatba KOPUCTUNIN CMO X TECT.

Pe3ynTaTti Y ogHOCy Ha NocTonepaTMBHO Bpeme Kaga je 6vo
notpebaH aHanreTuK, CTaTUCTUYKM 3HaYajHa pasfrka youeHa
je y y3pacty geue (p = 0,000), gujartosu 6onectu (p = 0,000),
BpCTM 6510Ka (p = 0,000), BpCTY KopUheHor noKanHor aHecTe-
TrKa (p = 0,000), Kao 1 BPCTW NEPUONEPATUBHE aHECTE3MjE U
cegauuje (p = 0,005).

3aksbyyak [ocTonepaTtriBHa aHanresuja je HajnoTpebHwja cTa-
pvjoj feum v feum Koja cy 6una 6yAHa TOKOM XMPYPLUKE UHTepP-
BeHUmje. HajpaHuja noctonepaTtuBHa aHanresuja je notpebHa
Jeun ca noBpefama 1 Tymopuma. Hajayxa nocronepaTvBHa
aHanresmja je 3abenexeHa kog 6onecHvKa Koju cy fobunu Ka-
yfanHu 6110k, Kao 1 6onecHnKa Koju cy npuMunv nesobynu-
BaKauH, bynvBakaviH 1nm neBobynmBakamH y KoMbrHaLuju ca
6ynvBaKkanHoOM 3a n3Boherbe 6roka.

KrbyuHe peun: pernoHanHa aHecTesnja; feTe; NeanjaTpujckm
6051eCHUK; NoCcToMnepaTBHa aHanresuja
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SUMMARY

Introduction/Objective Very little is known about the factors influencing women'’s attitude towards
colposcopy follow-up after cervical treatment.

The aim of the study was to investigate the long-term attitude to follow-up colposcopy in women of
reproductive age after cervical excision and to evaluate if their attitude was related to their anxiety and
depression levels.

Methods Women treated with cervical excision were interviewed after a follow-up colposcopy visit. Their
socio-demographic and clinical characteristics were recorded. All women filled in the Beck’s anxiety and
depression inventory.

Results A total of 160 women were divided into the study group of 42 (26.3%) women who felt discomfort
during follow-up colposcopy and the control group of 118 (73.7%) women who did not report such feel-
ings. The mean age of the total sample was 35.3 + 5.4 years with median time after treatment being five
years (range: 2-18). Women in the study group had a significantly lower BMI values, had higher rates of
nulliparity and nulligravidity, were more often single or living alone, and had significantly changed their
attitude towards condom use after treatment. Beck’s anxiety and depression scores were significantly
higher in the study group. Multivariate analysis showed that independent predictors of discomfort dur-
ing follow-up colposcopy were anxiety levels (OR: 1.06; 95% Cl: 1-1.12), living alone or without a partner
(OR: 2.65; 95% Cl: 1.08-6.55), and the change in their practice of condom use after treatment (OR: 2.69;
95% Cl: 1.02-7.07).

Conclusion Almost one third of women after excisional treatment reported discomfort during their

follow-up colposcopy. These women exhibited higher levels of anxiety.
Keywords: cervical dysplasia; conization; follow-up; colposcopy; anxiety; depression

INTRODUCTION

The human papillomavirus (HPV) infection
affects up to 80% of females during their
lifetime [1, 2]. Although most infections are
transient, 10-20% of women develop a persistent
HPV infection which could cause squamous
intraepithelial lesions (SIL) [1]. Low-grade
squamous intraepithelial lesions (LSIL) have a
high potential for spontaneous regression, while
high-grade squamous intraepithelial lesions
(HSIL) are to be considered precursor lesions
for cervical carcinoma (CC) [3].

Most often, SIL is diagnosed during the
reproductive age, when the majority of women
have not yet completed their family [4, 5, 6].
Women with HSIL are treated with cervical
excision to prevent disease progression into CC,
while those with LSIL are treated only in cases of
persistent lesions. Following treatment, women
are at an increased risk for recurrent SIL and/
or CC as compared to the general population
thus requiring long-term surveillance [7, 8].
Little is known about the factors influencing

the long-term attitude towards post-treatment
follow-up in women who have had excisional
cervical treatment for SIL [9, 10].

The objective of our study was to investigate
the long-term attitude towards colposcopy
follow-up in women of reproductive age at two
or more years after excisional cervical treatment
of SIL through the process of an interview after
a routine follow-up visit at the colposcopy clinic
and to evaluate if their attitude was related to
their anxiety and depression levels.

METHODS

This cross-sectional study took place in the
Colposcopy Unit of the Clinic for Gynecology
and Obstetrics at the Clinical Center of Serbia
between April 2014 and October 2016. Our
colposcopy service provides long-term follow-
up to patients treated for SIL in our institution.
The cohort of women in the presented study is
the same cohort that was used for the cross-
cultural adaptation and psychometric validation
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of the FACIT-CD questionnaire in Serbian women that was
published earlier [11].

We included women who were between 18 and 45 years
old, and who received cervical treatment in the form of
either cold-knife-conization (CKC) or large loop excision
of the transformation zone (LLETZ). The cervical treat-
ment was performed more than two years prior to this
study and squamous intraepithelial neoplasia lesions was
histologically confirmed in all participants. We excluded
women with a postmenopausal status, who were pregnant,
with a history of previous cervical treatment, who had prior
operation on the reproductive organs except for caesarean
section delivery, and with acute gynecological or other
major diseases that could possibly affect their psychological
well-being. Women with glandular cervical abnormalities
and invasive cervical disease were also excluded.

Participants were interviewed by the first author after
their routine follow-up colposcopy examination. The
following socio-demographic and clinical data were
collected: age, period from treatment, level of education,
employment, marital status, and condom use after the
treatment, age of menarche, reproductive history, and age
at the time of treatment. In addition, the body mass index
(BMI) of all participants was calculated. The following
clinical data were also obtained: indication for the excision
(colposcopy/cytology/punch biopsy histopathology), type
of treatment (LLETZ/CKC), final histopathology result,
postoperative complications, cytology follow-up results,
and postoperative infertility.

All participants filled in the Serbian version of Beck’s
anxiety (BAI) and depression (BDI) inventory. Both
inventories consisted of 21 questions with a score assigned to
each item (range: 0-3). Minimal levels of anxiety correspond

Spari¢R. et al.

with a BAI score of < 7, while minimal levels of depression
correspond with a BDI score of < 9, with increasing scores
indicating higher levels of anxiety or depression [12].

All women prior to their interview gave written informed
consent for the study. The study was approved by the Ethics
Committee of the Clinical Centre of Serbia on March 20,
2014 (decision No 541/4).

Statistical data analysis was performed using IBM SPSS
Statistics 22 (IBM Corporation, Armonk, NY, USA). Results
were presented as frequency (percent), median (range)
and mean * SD (standard deviation). For parametric data
independent samples t-test was used to test differences
between groups. For numeric data with non-normal
distribution and ordinal data, Mann-Whitney U test was
used. x* test or Fisher’s exact test was used to test differences
between nominal data (frequencies). Predictors of a woman’s
attitude towards colposcopy follow-up were analyzed by
univariate and multivariate logistic regression. All p values
under 0.05 were considered significant.

RESULTS

A total of 160 patients were divided into two groups: the
study group of 42 (26.3%) women feeling discomfort during
the follow-up colposcopy examination and the control
group of 118 (73.7%) women who did not.

The mean age of the participants was 35.3 + 5.4 years
(range: 22-44), with a median equal to 36 at interview.
The mean time after the excision was 4.9 + 3 years (range:
2-18) with a median of five years. Women in the study
group had a significantly lower BMI, were more frequently
nulliparous and nulligravida, single or living alone, and

Table 1. Clinical and socio-demographic data of the patients at the time point of their interview

Total Study group Control group
DEIE) n=160 n=42 n=118 P
Clinical data
Age, years (mean + SD) 353+54 341+57 358+5.2 0.080
Years after treatment (mean + SD) 49+3 47+3.2 5+3 0.492
BMI, kg/m?(mean + SD) 222+3 214+22 225+3.2 0.039
Menarche, years (mean + SD) 13.2+£1.7 132+2 13.1+£1.6 0.796
0 104 (65) 29 (69) 75 (63.6)
Abortions, n (%) 0.522
>1 56 (35) 13(31) 43 (36.4)
L 0 59 (36.9) 22 (52.4) 37(31.4)
Deliveries, n (%) 0.015
>1 101 (63.1) 20 (47.6) 81 (68.8)
. 0 44 (27.5) 18 (42.9) 26 (22)
Gravidity, n (%) 0.009
>1 116 (72.5) 24 (57.1) 92 (78)
Socio-demographic data
< 12years 84 (52.5 23 (54.8 61(51.7
Education, n (%) y ( ) ( ) ( ) 0.732
> 12 years 76 (47.5) 19 (45.2) 57 (48.3)
yes 33(20.6) 8(19) 25(21.2)
Employment, n (%) 0.769
no 127 (79.4) 34 (81) 93 (78.8)
. single or living alone 54 (33.7) 22 (52.4) 32(27.1)
Actual marital status, n (%) - 0.003
married or coupled 106 (66.3) 20 (46.7) 86 (72.9)
same 135 (84.4 31(73.8 104 (88.1
Condom use after the treatment, n (%) ( ) ( ) ( ) 0.028
changed 25(15.6) 11 (26.2) 14(11.9)

BMI - body mass index; SD - standard deviation
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Table 2. Perioperative and postoperative characteristics of the patients

- Total Study group Control group
Characteristics n=160 ne 42 n=118 p

Age at surgery, years (mean * SD) 3045 29457 30.8+48 0.112
colposcopy 10(6.3) 2(4.8) 8(6.8)

Indication for surgery, n (%) cytology 57 (35.6) 16(38.1) 41(34.7) 0.857
histology 93 (58.1) 24 (57.1) 69 (58.5)
LLETZ 113 (70.6) 35(83.3) 78 (66.1)

Type of treatment, n (%) 0.035
CKC 47 (29.4) 7(16.7) 40 (33.9)
LSIL 43(26.9 13 (31 30(25.4

Final histopathology, n (%) ( ) €1l ( ) 0.488
HSIL 117 (73.1) 29 (69) 88 (76.4)

. o no 134 (83.8) 32(76.2) 102 (86.4)

Postoperative complications, n (%) 0.122
yes 26 (16.3) 10(23.8) 16 (13.6)
no 126 (78.8 32(76.2 94 (79.7

Abnormal cytology during follow-up, n (%) 78.8) (762) (79.7) 0.637
yes 34(21.3) 10(23.8) 24 (20.3)

Postoperative infertility, no 133 (83.1) 37 (88.1) 96 (81.4) 0317

n (%) yes 27 (16.9) 5(11.9) 22(18.6) ’

mous intraepithelial lesion

LLETZ - large loop excision of the transformation zone; CKC - cold knife conization; LSIL - low-grade squamous intraepithelial lesion; HSIL — high-grade squa-
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Figure 1. Beck anxiety inventory scores in the study and control group

had changed their attitude towards condom use after the
treatment. Four (1.9%) women had BMI > 30. There were
no significant differences detected between the two groups
when comparing other characteristics. Table 1 shows the
clinical and socio-demographic data of the women at the
time point of their interview.

The perioperative and postoperative characteristics of
the patients are presented in Table 2. In terms of the type
of treatment, there was a significant difference among the
groups, as women in the study group mainly had LLETZ.
CKC was more frequently performed in parous woman,
as only six (12.8%) woman who underwent CKC were
nulliparous in comparison to 53 (46.9%) in the LLETZ group
(p < 0.001; data not shown). In terms of other characteristics,
there were no statistically significant differences between
the groups.

The majority of the participants had BAI scores < 7
(n =99 women; 61.9%) and the majority of the participants
had BDI scores <9 (n = 137 women; 85.6%). The average BAI
score was 6.92 * 6.20 in the total sample, 8.81 £ 7.16 in the
study group and 6.25 * 5.70 in the control group, respectively

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):321-326

Figure 2. Beck depression inventory scores in the study and control
group

(Figure 1). The average BDI score was 4.37 + 4.89 in the
total sample, 5.74 + 4.92 in the study group and 3.88 + 4.81
in the control group, respectively (Figure 2). Significant
differences in Beck’s anxiety (BAI) and depression (BDI)
inventory median scores were detected when comparing
the study and the control group: the median BAI score was
6.5 (IQR 9.3, range: 0-25) in the study group and 5 (IQR 7,
range: 0-25) in the control group (p = 0.041). The median
BDI score was 4 (IQR 7.3, range: 0-17) in the study group
and 2 (IQR 6, range: 0-25) in the control group (p = 0.012).
We further compared BAI and BDI scores regarding SIL
grade, to evaluate if the anxiety and depression levels that
were possibly associated with the SIL grade biased our
results. There were no differences between the patients
with LSIL and patients with HSIL groups in relation to
median BAI and BDI scores (Table 3).

We further compared BAI and BDI scores regarding SIL
grade, to evaluate if the anxiety and depression possibly
associated with the SIL grade biased our results.

Multivariate logistic regression analysis showed that
discomfort during follow-up colposcopy was independently
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Table 3. BAl and BDI questionnaire scores in relation to the SIL grade

S Total LSIL HSIL b
n=160 n=43 n=117
BAI |<7 99 (61.9%) | 24(58.8%) | 75 (64.9%) 0.339
28 61(38.1%) | 19(44.2%) | 42(38.1%)
BDI |<9 137 (85.6%) | 40(93%) | 97 (85.6%) 0.105
=10 | 23(14.4%) 3(7%) 20 (14.4%)

BAI - Beck Anxiety Inventory; BDI - Beck Depression Inventory;
LSIL - low-grade squamous intraepithelial lesion; HSIL — high-grade
squamous intraepithelial lesion

Table 4. Predictors of the discomfort during colposcopy

95% Cl

Lower | Upper
limit | limit

Predictors B p OR

Number of deliveries 0.169 | 0.552 | 1.18 | 0.68 | 2.07

BMI (kg/m?) -0.129 | 0.089 | 0.88 | 0.76 | 1.02

BAl score 0.058 | 0.049 | 1.06 | 1.00 | 1.12

Barrier contraception use
after treatment (changed/
same)

Marital status (single or
other/married or coupled)

Type of treatment
(CKC/LLETZ)

BMI - body mass index; BAI - Beck Anxiety Inventory; B - regression coeffi-
cient; OR - odds ratio; LLETZ - large loop excision of the transformation zone;
CKC - cold knife conization

0.988 |0.045 | 2.69 | 1.02 | 7.07

0.976 | 0.034 | 265 | 1.08 | 6.55

-0.864 | 0.100 | 0.42 | 0.15 | 1.18

associated with the change in condom use after the treat-
ment (odds ratio [OR] 2.69, 95% confidence interval [CI]
1.02-7.07), the actual marital status ([OR] 2.65, 95% CI [CI]
1.08-6.55), and the BAI score ([OR] 1.06, 95% confidence
interval [CI] 1-1.12) (Table 4). Women who had changed
their practice of condom use after the treatment, those
without a partner and those women with higher anxiety
scores had a significantly greater likelihood of feeling
discomfort during colposcopy.

DISCUSSION

Women treated for SIL have a long term increased risk for
recurrence of the disease, and therefore require long-term
surveillance [7, 8]. They also need to take a HPV test and/
or cytology, as well as colposcopy, which are the methods of
follow-up. Compliance to regular follow-up is essential for
timely diagnosis of recurrence. Women’s attitude towards
follow-up colposcopy may influence attendance of check-
ups. In our cohort, 26.3% of women reported that they
felt discomfort during follow-up colposcopy after cervical
excisional treatment.

Our results demonstrated that women who are
nulliparous, nulligravida, single or living alone represent
a population, which requires additional interventions to
make follow-up procedures for them more acceptable and
comfortable. As we did not collect the data on mode of the
delivery for women who were parous, we cannot completely
rule out if the nulligravidity and nulliparity are the only
factors causing discomfort during colposcopy in single

‘ DOI: https://doi.org/10.2298/SARH180704014S
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women, or it is additionally influenced by the absence of
vaginal deliveries in single nulliparous women. Results
in relation to type of treatment also raises a question of
parity influence on colposcopy discomfort registered in
our study, as colposcopy was frequently unpleasant in
woman treated with LLETZ, out of which 46.9% were
nulliparous. This is consistent with observations that SIL
treatment and colposcopy associated distress afterwards in
women of childbearing age is more prolonged than initially
thought and time-dependent as a result of their fertility
concerns and that it persists until further reproduction is
no longer an issue [13]. Moreover, literature data indicate
that long-term colposcopy distress is less frequent in women
who either had completed childbearing or do not intend
to have children [10]. Conversely, Kola and Walsh [14]
documented that women having concerns about future
fertility reported greater colposcopy-related anxiety levels.
Thus, although our findings regarding gravidity and parity
were not statistically significant in multivariate analyses,
the discomfort perceived by nulligravida and nulliparous
women in our study require further evaluation.

It would be expected that women with lower BMI values
feel less uncomfortable during colposcopy, which was not
supported by our results. Patient’s BMI in our sample was,
on average, within the normal range in both the study and
the control group. Therefore, the most probable reason for
the difference registered in our study is the small number
of obese women in our research (1.9%). In line with this
explanation are the results of multivariate analysis, which
failed to confirm the influence of BMI on colposcopy
discomfort.

It is known that information about the sexually
transmitted HPV related disease improves health related
behaviors (i.e. use of condoms) [15]. The change in attitude
towards condom use between study and control group
registered in our cohort can be explained by psychological
reasons. We hypothesize that women in the study group
may have changed their attitude towards condom use
probably due to their fear of HPV re-infection, as it has
been described that the use of condoms provides some
level of protection against HPV infections [1].

Literature reports indicate that discomfort during
colposcopy is psychologically induced, and that this
psychological distress is more frequent in women who
have already had an abnormal colposcopy result [5, 16].
Psychological distress associated with colposcopy is
particularly pronounced in women who have had previous
surgical treatment [5].

Women who reported discomfort during colposcopy
in our cohort exhibited higher anxiety and depression
levels in comparison to women who did not report it,
regardless of SIL grade. The true time duration of post-
treatment adverse psychological outcomes for example
anxiety and depression associated with discomfort during
post-treatment colposcopy follow-up is yet to be determined.
Literature reports available so far have evaluated patients
on a relatively short-term basis (up to 30 months) [9].
Moreover, anxiety and depression in patients for cervical
SIL have been documented to decrease with time [14]. It

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):321-326



Attitude towards follow-up colposcopy

has been documented that lower anxiety levels at the time
of colposcopy exam are associated with higher compliance
rates, which is paramount in women treated for SIL [17].
These results, in combination with our findings that follow-
up colposcopy is more frequently uncomfortable in women
with higher anxiety levels indicates that some women may
benefit from psychological counseling aiming to reduce
anxiety levels and thus prevent possible hindering follow-up
adherence. Increased depression levels are also documented
to be associated with non-attendance to follow-up, although
this was not confirmed by the multivariate analyses in our
study, which could be caused by the limited sample size [18].

Reducing anxiety levels during colposcopy decreases the
feeling of discomfort during the procedure and improves
adherence to follow-up [14, 19]. In line with our results,
Baser et al. [19] documented the association between
anxiety and discomfort during colposcopy. Additional
reasons for unpleasantness documented in the literature
are the fear of the associated pain, being naked during
the examination and not understanding the physician’s
explanations, which could also be associated with anxiety
[10, 20]. Measures suggested to reduce anxiety and associated
feelings of discomfort include listening to music, improving
communication with the health practitioner during the
examination, obtaining verbal and printed information
about the disease and the use of video colposcopy [14,
17, 20, 21]. All the cited authors concluded that reducing
anxiety during colposcopy is also beneficial in reducing
the rates of loss to follow-up.

Our findings regarding discomfort during follow-up
colposcopy and its association with higher levels of anxiety
and depression require further longitudinal investigation,
as they could be associated with long-term default from
post-treatment follow-up which is important as these
women have increased risk of developing CC long-term
after the treatment [7].

Despite being a single-center cross-section study, meaning
that we did not obtain longitudinal data on changes of
attitude towards follow-up colposcopy during the years
after treatment, we managed to provide an adequate number
of years of follow-up after treatment, which is the major
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strength of the study. Moreover, although five different
physicians performed the colposcopy exams, all the women
were interviewed by a single physician, in the same manner
immediately after colposcopy.

There are certain limitations to this study. First, we
recruited women of reproductive age who underwent follow-
up in a single referral hospital. Therefore, our conclusions
regarding colposcopy discomfort cannot be applied to
all age groups and to untreated women. Secondly, our
respondents, undergoing regular check-ups may have had a
different health related behavior pattern than those women
who do not undergo regular post-treatment check-ups. It
is possible that at least some of the women who default
from follow-up do it as they experience discomfort and
anxiety during follow-up colposcopy.

CONCLUSION

Our results indicate that women of reproductive age
reporting colposcopy discomfort after cervical treatment
have higher levels of anxiety, which are the most frequent
in these who are single, nulligravida, and nulliparous.
There is a need for further research as to the interventions
to reduce discomfort, anxiety, and depression in women of
childbearing age that undergo colposcopy after treatment
for cervical dysplasia. Such interventions aiming to reduce
discomfort and psychological distress associated with the
procedure could possibly lead to increased compliance
rates of postoperative surveillance.
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JlyropoyHM CTaB }KeHa Yy penpoAyKTUBHOM Nepuoay npema KoAnocKonckom
npahery Noc/ie eKCLM3MOHOT Ieyetba LiepBUKaHe gucnnasmje

Pagmuna Cnapuh'?, Qumutpuoc Manyumuc?, CBetnaHa CnpemoBuh-Pahenosuh'?, Cawa Kaguja'?, 3opaH bykymupuh'4,

/BaHa Juknh-Nahesnh'?, BecHa Kecnh'?

'YHuBep3utet y beorpapy, MeguumHckn dakynteT, beorpag, Cpbuja;

2KnuHuukn uentap Cpbuje, KnuHrka 3a ruHekonorujy 1 akyiwepctso, beorpag, Cpbuja;
*bonHnue LLpy36epn n Tendopa, Operbere ruHekonoruje 1 akywepctsa, Tendopg, YjeaureHo KpambescTso;
*UHCTUTYT 33 MeANLIMHCKY CTaTUCTUKY 1 MHopmaTrKy, beorpaa, Cpbuja

CAMETAK

YBoa/Lnmb Beoma mano ce 3Ha 0 0AHOCY »KeHa npema KoJi-
nockonckom npahemy nocne TpetmMaHa rpanha matepue.
Linrb cTyauje je 610 NCTpaKMBatbe AyropOYHOT CTaBa XKeHa Yy
penpoayKTMBHOM Meproay Npema Kosnmockornckom npahetby
nocne ekcuyusuje rpanha matepuiie v NpoLieHa NoBe3aHOCTU
HbXOBOT CTaBa Ca H/IBOVIMA aHKCMO3HOCTM U AenPecMBHOCTY.
MeTtope KeHe neyeHe ekcuymsnjom rpnuha mateputiie cy
VHTePBjyrcaHe Noc/e KOHTPOJTHOT KONMMOCKOMCKOT nperneaa.
3abenexeHe cy wUxoBe coymogemorpadcke v KNMHUYKe
KapakTepucTuke. Ce xeHe cy nonyHune bekose ynuTHuKe 3a
AHCKMO3HOCT U Aenpecujy.

Pesyntatu YKynHo 160 xeHa NogesbeHo je y CTyaujcKy rpyny
of 42 (26,3%) *eHe Koje cy nmane HenpujaTHOCT NPUINKOM
KOHTPOHOT KONMOCKOMNCKOT Npernefa U KOHTPOJIHY rpymny Of
118 (73,7%) eHa Koje Hucy ocehane HenpujaTHocT. [poceyHa
CTapocCT Yy YKYNHOM y30pKy 6una je 35,3 + 5,4 roguHe, a Me-
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AvijaHa BpemeHa nocsie TpeTMaHa je 6una net roguHa (pacnoH:
2-18). KeHe y CTYAMjCKOj rpynm Cy MMane 3HauajHO HIXe Bpes-
HocTn BMI, yewhe cy 6une Hynunape u HyaMrpaBuae, Koje cy
HeypaTe VNN X1Be camMe 1 3HayajHo Yelwhe cy Memane CBOj
OfiHOC Mpema yrnoTpebu KoHAoMa nocsie TpeTmaHa. bekosu cko-
POBU aHKCMO3HOCTU M JeMPEeCcMBHOCTY Cy 61 3HauajHo Behu
y CTyamnjckoj rpynu. MyntusapmjaHTHa aHanu3a je nokasasna fa
Cy He3aBVICHW NPeANKTOPY HENPMjaTHOCTN TOKOM KOHTPOMHOT
KOMMOCKOMCKOT Nperneaa HUBo aHKkcnosHocTr (OR: 1,06; 95%
Cl: 1,00-1,12), »u1BOT BaH 3ajeaHuLie nnm 6e3 naptHepa (OR:
2,65; 95% Cl: 1,08-6,55) 1 npomeHa npakce ynotpebe KoHaoma
nocne TpetMaHa (OR: 2,69; 95% CI: 1,02-7,07).

3aksmyuak Nocne eKcum3mjcKor TpeTMaHa ckopo TpehrHa xeHa
HaBesa je HenprjaTHOCT TOKOM KOHTPOJTHOT KONIMOCKOMCKOT
npernega. Oe »eHe cy nmane Behn HMBO aHKCMO3HOCTU.
KrbyuHe peun: LiepBrKanHa avcnnasuja; KoHmsaumja; npahere;
KOJINOCKOMMUja; aHKCMO3HOCT; AeNPECUBHOCT
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Effect of antenatal maternal anxiety on the
reactivity of fetal cerebral circulation to auditory
stimulation, and early child development
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Tatjana Adamovi¢3, Miodrag Stokic®
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SUMMARY

Introduction/Objective Antenatal maternal anxiety (AMA) can have negative impact on a child’s pre-
and postnatal development.

The aim of the study was to examine the effect of AMA on changes in fetal blood flow through the middle
cerebral artery (MCA) after acoustic stimulation, on birth outcome, and on early child development.
Methods Forty-three women in the third trimester of pregnancy and their children were enrolled into a
longitudinal prospective study. The AMA (state and trait) was assessed using Spielberger’s questionnaire.
The MCA blood flow was assessed using Doppler ultrasound before and after the defined acoustic stimu-
lus. The data regarding neonatal body weight, Apgar score, first step and word appearance, estimated
speech-language (ESLD), sensory-motor (ESMD), and social-emotional (ESED) development at the age
of three were collected.

Results Fetuses from mothers with high state and trait anxiety had slower reaction time and higher rela-
tive pulsatility index after defined auditory stimulation. There are more preterm deliveries, lower scores
on ESLD, ESMD, and ESED in mothers with high State-Trait Anxiety Inventory personality trait (STAI-T)
compared to low. There is a negative correlation between reaction time, relative pulsatility index, STAI-T
and ESLD.

Conclusions High levels of antenatal maternal trait anxiety could have a negative effect on both fetal
reactivity to sound stimulation and early child development.

Keywords: antenatal maternal anxiety; fetus; cerebral circulation; auditory stimulation; postnatal de-

velopment

INTRODUCTION

There is a strong body of evidence that
antenatal maternal stress and anxiety can have
a negative impact on a child’s pre- and postnatal
development. Stress is caused by an existing, real
factor or stressor. Anxiety is stress that continues
to affect a person after the stressor is gone. There
are two ways how antenatal maternal anxiety
can manifest itself: as state or trait. The major
difference between state and trait anxiety is
the duration of the condition. State anxiety is
short-term, while trait anxiety is a long-term,
more stable tendency to experience negative
emotions across many situations. Hence, trait
anxiety is treated as a personality characteristic.
This may be the reason why trait anxiety has a
stronger impact on fetal development compared
to state anxiety. Maternal stress and anxiety can
lead to preterm birth and lower birth weight [1].
Moderate to high levels of antenatal maternal
stress might have a negative impact on intellectual
and language development in the early postnatal
period [2]. In addition, studies are reporting an
association between antenatal maternal anxiety
and postnatal development of hyperactivity in

children [3]. However, underlying mechanisms
of antenatal maternal anxiety impact on fetal and
early child development are not fully explored.
It is known that placenta controls fetal exposure
to the maternal environment, so its role could
be of great importance. Cortisol appears to
cross the placenta and thus may affect the fetus
and disturb ongoing developmental processes.
There are studies showing that high levels of
anxiety could alter fetal umbilical and cerebral
blood flow [4, 5]. Antenatal maternal anxiety
may have a negative effect on the distribution
of blood flow to the fetus. This might disturb
the transportation of important nutrients to the
fetal developing organs. There is a possibility
to examine fetal reactivity to external defined
auditory stimulus by detecting changes in fetal
middle cerebral artery (MCA) blood flow change.
The fetal auditory system is fully functional by the
25th week of gestation and is considered to be the
major fetal information funnel. Changes in fetal
cerebral circulation due to auditory stimulation
are the basis of the procedure known as prenatal
auditory screening (PAS) [6]. It was demonstrated
previously in the group of gravid women that
gestational hypertension was associated with
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significantly altered pulsatility index (Pi) values [7, 8, 9]. It
was concluded that PAS measurements of Pi may be used
as an indicator of psychophysiological development in the
early postnatal period, while the absence of Pi changes
might indicate a slow-down in fetal neurodevelopment,
and particularly the maturation of the fetal auditory system.
Knowing that more expressed MCA blood flow in the PAS
procedure is associated with high risk pregnancies, the aim
of this preliminary study was to examine if fetal MCA blood
flow changes after auditory stimulation are in correlation
with antenatal maternal anxiety. We also wanted to explore
the potential effect of antenatal maternal anxiety on birth
outcome and early speech-language, sensory-motor, and
social-emotional development. To the best of our knowledge,
this is the first study that conducted a longitudinal follow-up
design to examine an association between fetal reactivity
to defined sound stimulation and early speech-language
development due to antenatal maternal anxiety.

METHODS
Participants

Participants were recruited from a larger sample used for the
longitudinal investigation of the effect of different antenatal
factors on the early child development. From that sample,
the sample of 72 pregnant women was selected. The general
anamnestic data were collected from the participants’
medical records. Participants with chronic hypertension,
preeclampsia, eclampsia, diabetes, hypo- or hyperthyroidism
or any other medical condition were not included in the
study. Subjects used no alcoholic beverages, tobacco or
any other type of psychoactive substances. None of the
participants were taking any hormones during pregnancy
nor any medication. None of the participants had diagnosed
an anxiety disorder or any psychiatric condition. From the
initial sample of 72 women, the study finally included 43
gravid women with singleton pregnancies, in gestational
age between 28 and 41 weeks of pregnancy, and their babies.
Table 1 presents the sample characteristics.

Procedure

The study comprised four steps. Complete study protocol
has been approved by local ethical boards, which operate in
accordance with the ethical principles for medical research
involving human subjects, established by Declaration
of Helsinki (2013). Participants had a detailed written
explanation of each of the four steps. All the participants
signed their written consent prior to the study. The study was
conducted at the Narodni Front Clinic for Gynecology and
Obstetrics, Belgrade, Serbia, and the Institute for Experimental
Phonetics and Speech Pathology, Belgrade, Serbia.

Assessment of the antenatal maternal anxiety

The first step was aimed at evaluating the anxiety level
in healthy pregnant women in the third trimester using
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Table 1. Sample characteristics

n 43
Maternal age (years) 31.26 (4.18)
Education

high (BA/BS, MA/MS, PhD) 36 (83.7%)
medium (high school diploma) 7 (16.3%)

low 0 (0%)
Marital status

married / living with partner
single

Maternal monthly salary

43 (100%)
0 (0%)

above average 34 (79.1%)

average 9 (20.9%)
low 0 (0%)
STAI-S score 38.21(9.63)
low 29 (67.44%)
high 14 (32.56%)
STAI-T score 36.47 (6.96)
low 29 (67.44%)
high 14 (32.56%)
o e s 9| o3y
Male fetuses (n) 17 (39.53%)
Children’s chronological age at testing (in 39.7 (1.92)

months)

STAI-S - state anxiety; STAI-T - trait anxiety; BA/BS — bachelor of arts/science;
MA/MS - master of arts/science;

Means (standard deviations) are present for the variables maternal age,
STAI-S and STAI-T score, gestational age at testing fetal reaction to sound
stimulation, and children’s chronological age at testing; maternal monthly
salary is stratified according to the national average for 2014

Spielberger’s questionnaire form Y [10]. A total of 73
women participated in this step. The questionnaire is
designed to assess anxiety as both emotional state (STAI-S)
and personality trait (STAI-T). Before the study, a cutoft
point of scores > 40 were selected for both state anxiety
and trait anxiety [11]. The internal consistency for the
state (Cronbach’s a=0.81) and trait anxiety (Cronbach’s
a=0.89) in the sample was high. The questionnaire was
given to pregnant women before the procedure of testing
fetal response to defined auditory stimulation.

Testing fetal response to defined auditory stimulation

The second step was to test fetal reactivity to sound
stimulation using color Doppler sonography. The first
and second steps were conducted on the same day. The PAS
was performed following the Protocol of Prenatal Auditory
Screening as previously described by Jankovi¢-Raznatovi¢
etal. [7], Plesinac et al. [8], and Vujovi¢ et al. [9].

Collecting data regarding the neonatal status

The third step was collecting the data regarding neonatal
status of the new-born babies (a total of 47 babies participated
in this step). The data about gestational age at birth (GAB:
1 - term: > 37th week of gestation, and 2 — preterm: < 37th
week of gestation), body weight (BW) and Apgar score in
the fifth minute were collected.
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Assessment of the early child development at the
age of three

The final fourth step was testing speech-language, sensory-
motor, and social-emotional development of children at the
age of three and collecting the data regarding early motor
(appearance of the first step) and language development
(appearance of the first word) at the age of one year using
parental questionnaire (a total of 43 children participated
in this step). To assess speech and language development
(SLD), sensory-motor development (SMD) and social-
emotional development (SED) of three-year-old children
included in this study, we used the Scale for Evaluation of
Psychophysiological Abilities of Children (SEPAC), which
comprises three subscale tests (the test for assessing SLD,
the test for assessing SMD, and the test for the assessment
of SED) and is used in children aged 0-7 years [12, 13,
14]. All the data are collected by the method of individual
testing. Depending on the achieved test scores (TS) on each
subscale, expressed in percentages of the correctly done
tasks, we calculated the estimated development (ED). The
ED is expressed in months corrected for the chronological
age (CA) using the formula: ED = CA x TS. Estimated
speech-language (ESLD), sensory-motor (ESMD), and
social-emotional development (ESED) are used for further
analyses. The anamnestic data obtained from the children’s
parents in face-to-face interviews enabled the collection
of data regarding the appearance of the first steps and the
first words (calculated in months).

Statistical analyses

The scale variables [basal pulsatility index (PiB) reactive
pulsatility index (PiR), blood flow reaction time (RT), rela-
tive pulsatility index (RePi), gestational age (GA), maternal
age (MA), STAI-S, STAI-T scores, and BW) were normally
distributed so parametric statistics were used. Analysis of
covariance (ANCOVA) was used for the comparison of
group means. We used covariates in the ANCOVA model
to remove their potential contribution to the outcome vari-
able, leaving just the adjusted group means. We employed
partial correlation to measure the association between RT,
RePi, STAIS, and STAI-T (as continuous variables), after
controlling for the GA, MA, and fetal sex. Further, we used
partial correlation to measure the association between STAI-
T, RT, RePi, ESLD, ESMD, and ESED, after controlling for
GA, GAB, and sex. Neonatal BW was compared between
low and high anxiety groups using ANCOVA controlling
for MA, fetal sex, and GAB. Apgar score was not normally
distributed, so we used nonparametric Kruskal-Wallis
test for the comparison of the group mean. The x* test was
employed to explore the differences in the distribution of
GAB (in term, preterm) between low and high anxiety strata.
The effect size was estimated using partial n*> and Cohen’s
d. For each comparison, a 95% confidence interval (CI)
was used. Statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA).
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RESULTS

Effect of antenatal maternal anxiety on fetal
reactivity to auditory stimulation

We found no significant effect of STAI-S and STAI-T level
on PiB and PiR. Figure 1 presents the mean values of RT
and RePi due to low and high STAI-s and STAI-T strata.

There is a statistically significant effect of STAI-S level on
RT: F(1,38) = 15.537, p < 0.01), CI 3.746-4.894, n* = 0.285,
Cohen’s d = 1.18. We also found a statistically significant
effect of STAI-S level on RePi: F(1,38) = 15.537, p < 0.001),
CI13.297-22.597, 1% = 0.124, Cohen’s d = 0.73. The effect of
STAI-T on RT was also notable: F(1,38) =9.678, p = 0.003),
CI 3.644-4.858, n* = 0.199, Cohen’s d = 0.90, as well as
on RePi: F(1,38) = 5.654, p = 0.02), CI 13.307-22.582],
n?=0.127, Cohen’s d = 0.70. From Figure 1 it can be seen
that both RT and RePi values are higher in the high STAI-S
and STAI-T strata compared to low anxiety strata.

Effect of antenatal maternal anxiety on gestational
age at birth, body weight, and Apgar score

It can be seen from Table 2 that BW was lower in babies
from mothers who had high levels of both STAI-S and
STAI-T anxiety. However, we found no significant effect
of STAI-S and STAI-T anxiety level on BW. In addition,
we found no effect of STAI-S and STAI-T anxiety level on
Apgar score. We found a statistically significant difference
in distribution of GAB between low and high STAI-S:
x* (1) =10.759, p < 0.01, as well as STAI-T: x* (1) = 17.319,
p < 0.01. There were significantly more preterm deliveries
in high compared to low STAI-S and STAI-T strata.

Effect of antenatal maternal anxiety on early
speech-language, sensory-motor, and social-
emotional development

We found no statistically significant effect of STAI-S on
AFW, AFS, ESLD, ESMD, and ESED. In addition, we found
no statistically significant effect of STAI-S on AFW and
AFS. But, there was a statistically significant effect of STAI-T
on ESLD: F(1,39) = 9.526, p = 0.004, n* = 0.196, Cohen’s
d = 0.96, ESMD: F(1,39) = 8.197, p = 0.007, n* = 0.174,
Cohen’s d = 0.80, and ESED: F(1,39) = 6.004, p = 0.019,
n? =0.133, Cohen’s d = 0.69. Children from mothers who
were in the high STAI-T strata achieved lower scores on
each subscale of the SEPAC compared to low strata (see
Table 3).

Is there an association between STAI-S, STAI-T, fetal
reactivity to auditory stimulation and ESLD, ESMD,
and ESED?

We found positive linear correlations between RT and STAI-S
(r(38) =0.337, p = 0.033), RT and STAI-T (r(38) = 0.392,
p =0.012), RePi and STAI-S (r(38) = 0.367, p = 0.02), and
RePiand STAI-T (r(38) = 0.356, p = 0.024) (see Figure 2).
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Figure 1. Fetal middle cerebral artery blood flow reaction time (RT) and relative pulsatility index (RePi) after auditory stimulation; the mean (SE)
are present for low and high state (STAI-S) and trait (STAI-T) anxiety strata; *p < 0.05; ***p < 0.01.

Table 2. Birth outcome due to STAI-S and STAI-T level

STAI Level BW AS GAB-% of ptD
STAIS low 3,456.9 (480.09) 8.90(0.72) 3.45% (1/29)
high 3,103.57 (786.04) 8.64 (1.08) 13.95% (6/14)***
STAIT low 3,543.10 (444.96) 8.93 (0.75) 0% (0/29)
high 2,925.00 (707.85) 8.57 (1.02) 50% (7/14)%**
total 3,341.86 (610.71) 8.81(0.85) 16.28% (7/43)

STAI-S - state anxiety; STAI-T — trait anxiety; BW — neonatal body weight in grams; AS — Apgar score in the 5th minute after delivery; GAB - gestational age at
birth; ptD - preterm delivery (< 37th week of gestation); ***p < 0.01; means (standard deviations) are present for BW and AS

Table 3. Estimated speech-language, sensory-motor, and socio-emotional development in three-year-old children due to antenatal maternal
STAI-S and STAI-T level

STAI Level AFS AFW ESLD ESMD ESED

STALS low 12.17 (2.74) 12.21(1.26) 34.20 (2.04) 34.93 (6.35) 37.53 (4.63)
high 13.71(3.89) 13.21 (1.85) 32.08 (3.07) 30.05 (7.58) 35.35(4.67)

STAIT low 12.17 (2.83) 12.4(1.28) 34.31(1.89) 35.13 (6.25) 37.87 (4.14)
high 13.79 (3.76) 13.29(1.77) 31.86 (3.1)*** 29.63 (7.44)%** 34.64 (5.18)*
total 12.70 (3.2) 12.53 (1.53) 33.51(2.59) 33.34(7.07) 36.82(4.7)

STAI-S - state anxiety; STAI-T — trait anxiety; AFS — appearance of the first steps (in months); AFW — appearance of the first words (in months); ESLD - estimated
speech-language development (in months); ESMD - estimated sensory-motor development (in months); ESED - estimated socio-emotional development (in
months); *p < 0.05; ***p < 0.01; means (standard deviations) are present.

There were statistically significant negative linear correla-
tions between RT and ESLD (r(38) = -0.597, p = 0.001),
RePi and ESLD (r(38) = -0.380, p = 0.016), and STAI-T
and ESLD (r(38) = 0.394, p = 0.012). There were also weak

‘ DOI: https://doi.org/10.2298/SARH181002024V

negative correlations between RT and ESMD (r(38) =-0.297,
p = 0.62), STAI-T and ESMD (r(38) = -0.309, p = 0.57),
and RePi and ESMD (r(38) =-0.277, p = 0.84), but they did
not reach the level of statistical significance (see Figure 3).
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Figure 2. Correlations between fetal middle cerebral artery blood flow reaction time (RT) and relative pulsatility index (RePi)
after auditory stimulation and antenatal maternal anxiety; partial correlations, controlled for maternal age, gestational age
when fetal reactivity to auditory stimulation was assessed, and sex (covariates), are present in scatter plots
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DISCUSSION

There is a growing body of research aimed at examining how
the maternal psychological state might induce long-lasting
impact on fetal as well as early child development [9,15].
Lower Pi values in the MCA and higher in the umbilical
artery of fetuses of mothers with high levels of trait anxiety
was reported [5]. The authors concluded that there might

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):327-334

be a change in blood distribution in favor of the brain in
fetuses of highly anxious mothers. Our results are in line
with this finding. We found higher cerebral blood flow
through MCA after defined auditory stimulation in fetuses
of mothers with high anxiety level (both state and trait)
compared to low anxiety. Also, positive correlation between
mean fetal artery resistance values and maternal anxiety
levels are reported [4]. A recent study found an increase in
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fetal MCA Pi in fetuses of mothers with both anxiety and
gestational hypertension [9].

Studies are showing that the timing of testing the effect
of different threatening factors on the fetal behavior is an
important variable that needs to be taken into consideration.
No effect of antenatal maternal anxiety on fetal spontaneous
motor behavior in the first half of pregnancy was reported
[16]. On the contrary, increased fetal wakefulness and
increased fetal heart rate variability in fetuses of high
anxious mothers in the last trimester of pregnancy have
been reported [17]. We examined fetuses from the last
trimester of the pregnancy. The main reason for this is
the time when auditory system is mature enough so fetal
reactions to defined auditory stimulation can be measured.
The second reason is that the overall fetal reactivity is more
expressed in second half of the pregnancy as fetus gets more
mature. An increased percentage of fetal body movement
and fetal heart rate variability in fetuses from highly anxious
mothers has been reported [18]. This might be in line with
our finding that fetal MCA RePi was higher in fetuses of
mothers with high anxiety level. This might imply that
reactivity is increased in fetuses of high anxious mothers.
However, still remains unclear why in fetuses of high anxious
mothers an increased MCA blood flow as a reaction to
the external auditory stimulus was found alongside longer
reaction time. In addition, we found an effect of both high
state and trait anxiety on fetal MCA blood flow increase
after auditory stimulation compared to low anxiety. This
might be because both maternal state and trait anxiety were
measured just before the experimental procedure of testing
fetal reaction to defined auditory stimulation. Hence, the
association between state anxiety and fetal reactivity to
auditory stimulation could be biased. However, the state
anxiety assessed by STAI is a measure of the current anxiety
level that might have an effect on fetal cerebral circulation.

Studies have shown that negative maternal emotions
during pregnancy are associated with an adverse pregnancy
outcome. The effect of high antenatal anxiety on both low
birth weight for gestational age and preterm delivery are
the most reported results [1, 3, 9, 19]. On the contrary, no
significant correlation between antenatal maternal anxiety
and gestational age at birth was reported [20]. We found no
statistically significant effect of both state and trait antenatal
maternal anxiety on neonatal body weight. However, there
were significantly more preterm deliveries in mothers with
a high level of both state and trait anxiety. We found no
effect of anxiety on Apgar score. There is a question why
we found a significant effect of both state and trait anxiety
on GAB. The answer might lie in the timing of the anxiety
assessment. We assessed antenatal maternal state and trait
anxiety in the third trimester. However, a recent study found
that the effect of antenatal maternal anxiety on the incidence
of preterm delivery remained significant regardless of the
gestational period when anxiety was assessed [21].

Antenatal maternal anxiety has been associated with
postnatal behavioral, emotional, and cognitive functioning
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[22]. Our study elicited similar results. We found a negative
effect of antenatal maternal trait anxiety on speech-language,
sensory-motor, and social-emotional development assessed
at the age of three. It needs to be noted here that the effect
size was the highest for the effect of antenatal maternal
anxiety on speech-language development. Antenatal
maternal psychological state had an adverse effect on an
infant’s speech perception and speech-language milestones
and emotional regulation [23]. Not all studies found an
association between prenatal exposure to maternal distress
and postnatal speech-language development [24]. We found
no significant effect of antenatal maternal state anxiety level
on early child development at the age of three. Opposite
results are reported in a recent study [25]. The authors
reported a significant association between antenatal maternal
state anxiety and poorer children’s cognitive development
at two and three years.

Limitations

This study has several limitations. First, the sample is very
narrow. Hence, caution is needed in the interpretation
and generalization of the results. The main idea of this
study was to probe the potential effect of solely antenatal
maternal anxiety on fetal reactivity to auditory stimulus,
birth outcome, and postnatal development, so many factors
had to be kept under control. Knowing that many factors
influence child development, we had to eliminate potentially
confounding factors as much as possible or to keep them
under control (either methodologically during sample
selection or using appropriate statistical approach). There
is a recent study exploring the effect of antenatal maternal
anxiety and stress on postnatal development with similar
strict sample criteria [26]. The second limitation is that
maternal anxiety was assessed only once during pregnancy.
Although there are studies that found no association between
timing of anxiety assessment, this could be misleading,
especially regarding state anxiety effect on the birth outcome
we found. The third limitation is that we did not measure
postpartum maternal anxiety. Finally, there is always a
risk that some adverse factors occurred in children during
postnatal development that was not reported by parents.

CONCLUSION

This longitudinal prospective study showed a potential
negative effect of high levels of antenatal maternal trait
anxiety on both fetal reactivity to sound stimulation (slower
reaction time and increased relative Pi) and early child
speech-language and social-emotional development.
In addition, there is an association between slower fetal
reaction time to auditory stimulation and slower early
speech-language development.

Conflict of interest: None declared.
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Edekar npeHaTanHe aHKCUO3HOCTM TPYAHMULIA HA peaKTUbUAHOCT peTanHe
uepebpanHe uMpKynaymje nocne ayguTMBHe CTUMyAaLUMje U paHU Pa3Boj AeTeTa

MapwuHa Byjosuh', MupjaHa CoBusb', CHexaHa lMnewwumHau?, MapujaHa Pakoral?, JbumbaHa Jenmuuh?, TatjaHa Agamosuh?,

Muogpar Crokuh?

"MHCTUTYT 33 ekcnepumeHTanHy GoHeTVKY 1 natonorujy roopa, hophe Koctuh', beorpag, Cpbuja;
2YHuBep3uTeT y beorpagy, MegnumHckn dakyntet, KnuHuuku ueHtap Cpbuje, KnuHuka 3a ruHekonorujy u akywepctso, beorpag, Cpbuja;

3LleHTap 3a yHanpefhete XMBOTHUX akTMBHOCTH, beorpap, Cpbuja

CAMETAK

YBoa/Uusb MpeHaTanHa aHKCMO3HOCT MajKe MOXeE UMaTU Hera-
TVBaH yTWLAj Ha NPeHaTanHy 1 NOCTHaTanHU pa3eoj geteta. Linmb
OBOr UCTPaxmMBatba 610 je Aa ce ucnuta edpekat NpeHatanHe
AHKCMO3HOCTMN MajKe Ha MPOMEeHY MPOTOKa KPBM KPO3 MeaujanHy
LiepebpanHy aptepujy deTyca nocne ayanT1BHe CTUMynauuje,
ncxop nopohaja 1 paHn pa3Boj AeTeTa.

Metopge Yetpgecert Tpu TpygHULe y Tpehem TpumecTpy v
HbIX0Ba AeLa Cy y4eCcTBOBaNV y NOHIUTYAVHANHOj NPOCMeK-
TUBHOj CTYANjW. [peHaTanHa aHKCMO3HOCT MajKe je UCnnT1BaHa
Cnun6eprepoBrM ynuTHUKOM. [IPOTOK KPBY KPO3 MeaujanHy
LiepebpanHy apTepujy je UcnuTaH Jonnep yaTpa3ByKom npe u
nocre 3ByyHe cTumynauyje. MprKyn/beHn cy NoaaLm o TenecHoj
TEXWHY Ha pohetby, ANrapoBOM CKOPY, MojaBu NPBrX Kopaka
1 peyn, NpoLieeHOM FOBOPHO-je31YKOM, CEH30OMOTOPHOM
1 COLMOEMOLIMOHANHOM Pa3Bojy Ha y3pacTy Of TpU rofuHe.

DOI: https://doi.org/10.2298/SARH181002024V

Pesynratn QOeTycy TpyaHYLA Ca BUCOKVIM CTEMEHOM aHKCIO3HOCTM
(TpeHyTHe 1 OHe Koja je LpTa IMYHOCTI) UManu Cy Cropujy peak-
umjy 1 Behe BpeaHOCTU NyNCaTUIHOT MHAEKCA MOC/e ayAUTUBHE
cTumynauuje. brno je Brle npeTepMMHCKMX nopohaja, HXUX
nocTurHyha y npoLiereHoM FOBOPHO-je31YKOM, CEH30MOTOPHOM
1 COLMIOEMOLIOHATHOM Pa3Bojy AeLe KoA MajKn ca BUCOKUM
CTeNeHOM aHKCMO3HOCTY Kao LipTe IMYHOCTU. YTBpheHa je He-
raTuBHa Kopenauuja nsmehy BpemeHa peakuuje, penatmsHor
MnyncaTUIHOT MHAEKCA, aHKCMO3HOCTY Kao LpTe JIMYHOCTM 1
npoLereHOr FOBOPHO-je3nyKor pa3Boja.

3ak/byyvak Brcok H1BO npeHaTaniHe aHKCMO3HOCTY TPyaHULE
MOX€ UMaTuN HeraTBaH epeKat Ha deTanHy peakTUOUIHOCT, Ha
ayAWUTUBHY CTUMYyNaLMjy 1 paHW pa3Boj AeTeTa.

KrbyuHe peun: npeHaTasHa aHKCMO3HOCT MajKe; GeTyc; Liepe-
6panHa UvpKynauuja; ayauTMBHA CTUMYNaLWja; NOCTHATaHW
pa3Boj
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SUMMARY

Introduction/Objective The purpose of this study was to compare two methods of treatment and to
evaluate the advantages in the final outcome of transcervical fixation of the femoral head using one
cannulated screw in the treatment of slipped capital femoral epiphysis.

Methods This study included 65 pediatric patients (35 boys and 30 girls), aged 6-16 years (average
11.86), during a 12-year period (2000-2012). We compared the slipping degree before and after the treat-
ment (Southwick angle), the range of motion before and after treatment, and complication occurrence
between two groups of children. The first group of children (26 patients) underwent closed reduction
and cast immobilization (Group I). The other group (39 patients) was treated with transcervical fixation
using one cannulated screw (Group I).

Results Comparing preoperative and postoperative Southwick angle, we found much better improvement
in Group I, but without statistical significance between the two groups of patients (p = 0.09). Observing
the range of motion of the hips before and after treatment, we found improvement in both groups of
patients, especially in patients treated using transcervical fixation with cannulated screw (Group lI). In
complication occurrence, the patients in Group Il had less complication occurrence compared to Group
I (p=0.02).

Conclusion The transcervical fixation using one cannulated screw has better clinical outcome and lower
complication rate in relation to closed reduction and cast immobilization in the treatment of slipped

capital femoral epiphysis.

Keywords: transcervical fixation; cannulated screw; closed reduction

INTRODUCTION

Slipped capital femoral epiphysis (SCFE) is the
most common hip disorder in adolescence,
especially in obese adolescents. It occurs
in 0.2-10 per 100,000 children [1]. Also,
it could be connected to endocrinological
disorders, especially hypothyroidism and
hyperparathyroidism [2, 3]. Etiology of SCFE is
still unknown, but it is obvious that mechanical,
endocrinological, and genetic factors during
adolescence cause SCFE [4-11]. It has been
classified according to symptom duration,
weight ability, and radiographic degree of slip.
SCFE can be bilateral in approximately in 20-
25% of cases [12, 13].

Complications of SCFE can be early and late.
Early complications are rare. Avascular necrosis
(AVN) and chondrolysis are the most serious
and most common late complications of SCFE.
AVN is related to insufficient blood supply to
the femoral neck and head after the proximal
femoral epiphysis slips [4]. Epiphyseal slip
severity correlates directly to late complications’
occurrence [4, 7, 13].

Various procedures have been described in
the treatment of SCFE: closed reduction (CR)

and cast immobilization, minimal invasive
surgery and percutaneous fixation or femoral
osteotomies and osteosynthesis.

Prophylactic stabilization of the contralateral
hip is still controversial [14, 15, 16].

The aim of this study was to compare two
methods of treatment of SCFE and to evaluate
the advantages of transcervical fixation of the
femoral head using one cannulated screw in
the final outcome.

METHODS

This retrospective study included 65 pediatric
patients (35 boys and 30 girls), aged 6-16 years
(average 11.86), over a 12-year period (2000-
2012). Observation period was in the range of
six months to 12 years (average 6.83 years). We
compared the slipping degree angle before and
after treatment (Southwick angle), range of mo-
tion (ROM) of the hip before and after treat-
ment, and complications’ occurrence between
two groups of children [15, 16]. The first group
underwent CR and cast immobilization (Group
I). Group I included 26 patients (12 boys and 14
girls). The other group (Group II) was treated
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Figure 1. Anteroposterior view of slipped capital femoral epiphysis
(right hip affected) before treatment

-; ' |

Figure 3. Anteroposterior view of slipped capital femoral epiphysis
after treatment with transcervical fixation using one cannulated screw
(4 mm diameter)

with percutaneous pinning using one cannulated screw. This
group included 39 patients (23 boys and 16 girls). We ob-
served various types of SCFE according to slip duration, slip-
ping degree, and slip instability. According to SCFE types,
in our study, acute slips (less than three weeks’ duration)
were present in 6/26 (23.08%) patients in Group I, and in
11/39 (28.21%) patients in Group II. According to weight
ability, stable slips dominated in both groups - in Group I in
20/26 (76.92%) and in Group II in 33/30 (81.54%) patients.
Stable slips include slips where patients can walk (with or
without crutches), in contrast to unstable ones, where pa-
tients experience pain severe enough to prevents walking
even with crutches. Five patients had an endocrinological
contribution in SCFE - 3/26 (11.54%) in Group I and 2/39
(5.13%) in Group II. Bilateral involvement was found in
7165 patients (10.77%).

We observed radiological and clinical outcome in pa-
tients with SCFE. The Southwick angle is the radiological
parameter in SCFE we observed. It is measured bilater-
ally in anteroposterior and “frog leg” view, by drawing a
line perpendicular to the epiphyseal line (connecting the
points at anterior and posterior tips of the epiphysis) and
the femoral shaft angle. The final result of the slip is ob-

‘ DOI: https://doi.org/10.2298/SARH180521008B

Figure 2. “Frog leg” view of slipped capital femoral epiphysis (right
hip affected) before treatment

Figure 4. “Frog leg” view of slipped capital femoral epiphysis after
treatment with transcervical fixation using one cannulated screw
(4 mm diameter)

tained by subtraction from the angle of the unaffected side
and is expressed in angle degrees. The clinical outcome
we observed was the ROM of the hip before and after the
treatment: flexion, abduction, external and internal rota-
tion. For evaluation we used goniometer; the results are
expressed in angle degrees. Also, we evaluated the com-
plication occurrence in the observed patients. They can
be early (pain, infection, malfixation) or late (avascular
necrosis, chondrolysis, re-slip).

The exclusion criteria in this study were metabolic and
blood vessel diseases, patients on chemo- or radiotherapy,
and patients with bone dysplasia or bone tumors of the
proximal femur.

Reference data was selected according to history
data, clinical findings, and radiography of hips in
anteroposterior and “frog leg” position.

The study was done in accord with standards of the
institutional committee on ethics.

Treatment procedure and postoperative treatment

Both groups were initially treated with percutaneous
traction over a period of two weeks. The traction was

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):335-340
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applied progressively in abduction and internal rotation
(with 10% of the patient’s total weight on each leg). After
percutaneous traction period, Group I was treated with
CR and cast immobilization using maneuver according to
Whitman, which means fixed position of the contralateral
hip in maximal abduction (about 70°) and progressive
increase of abduction (about 60°) and internal rotation
(about 20°) of the affected hip and immobilization in hip
spica cast [2, 4]. The cast was removed after six weeks,
which was followed by physical therapy (kinesiotherapy),
with progressive weight bearing (up to full-weight bearing
three months after the cast removal).

The other group of patients (Group II) was treated
using transcervical fixation with one cannulated screw.
The patients were in the supinated position with leg in
slight extension, abduction, and internal rotation. Under
the C-arm fluoroscopy control, two Kirschner wires (K-
wires) were inserted starting from the base of the neck to
epiphysis of the proximal femur. The K-wires were used
as “guides” for the cannulated screw. Before cannulated
screw insertion, we performed a small 2-cm skin incision
and drilling over the K-wires. After the cannulated screw
was inserted, the K-wires were extracted and fluoros-
copy control was done in the anteroposterior and “frog
leg” position. Average cannulated screw diameter was
4 or 4.5 mm (according to the patient’s age). Physical ther-
apy started two days after the surgery, with progressive
weight bearing.

Radiography was done immediately after treatment
(for Group I before cast removal), three months after the
treatment, and in six-month intervals up to two years after
treatment. After two years, radiographic control was done
annually.

Statistical interpretation

In statistical interpretation we used descriptive and analytic
methods of statistical analysis. For the estimation of
statistical differences between evaluated groups we used
Pearson’s x? test, Fisher’s exact test, Wilcoxon rank-sum
test with continuity correction, and Mann-Whitney U test.
Statistical significance was set at p < 0.05.

RESULTS

This retrospective study included 65 pediatric patients
divided into two groups, depending on the method of
treatment: CR and cast immobilization (Group I) or
transcervical fixation using one cannulated screw (Group
II). We found statistically significant differences between
Group I and Group II concerning the age and body weight
(p < 0.05) of participants, as Table 1 indicates.

Average symptom duration period for Group I was
61.77 days (range 2-180), while it was 50.72 days (range
3-180) for Group II. We found no statistical significance
in symptom duration period between the two groups of
patients (p = 0.316). Also, we found no statistical signifi-
cance in side affection (p = 0.0655).

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):335-340

Table 1. Patient analysis according to sex, age, and body mass
depending on the method of treatment

Parameter ‘ Group I** ‘ Group [I*** ‘ Test
Sex
male 12 (46.15%) | 23 (58.97%) Pearson’s x? test
female 14 (53.85%) | 16 (41.03%) )(21 =1.0317;

p =0.3097
Age (years)
average (SD*) 10.74 (4.27) | 11.87 (4.49) | Wilcoxon rank sum
median (range) 11 (4-18) 12 (3-18) | test with continuity

correction W = 358;
p =0.0431

Body mass (kg)

average (SD¥)
median (range)

Wilcoxon rank sum

test with continuity

correction W =277,
p =0.0021

52.85(13.94) | 66.56 (16.89)
54(17-78) | 65 (34-100)

*Standard deviation;
**patients treated with closed reduction and casting (Whitman method);
***patients treated using percutaneous pinning using one cannulated screw

Table 2. Type of slipped capital femoral epiphysis (SCFE) related to
the method of treatment

Pearson’s
* *¥
Type of SCFE | Groupl| Group Il Total ¥ test
Acute SCFE 6(23.08%) | 11(28.21%) | 17 (26.15%)
- p =0.64488
Chronic SCFE | 20 (76.92%) | 28 (71.79%) | 48 (73.85%)
Total 26 (100%) | 39 (100%) | 65 (100%)

*Patients treated with closed reduction and casting (Whitman method);
**patients treated with percutaneous pinning using one cannulated screw

Table 3. Presentation of weight ability (stable vs. unstable) in slipped
capital femoral epiphysis (SCFE) depending on the method of
treatment

Weight ability " . Pearson’s
in SCFE Group | Group Il Total ¥ test
Stable 20 (76.92%) | 33 (84.62%) | 53 (81.54%)

p=0.43358
Unstable 6(23.08%) |6(15.38%) | 12(18.46%)
Total 26 (100%) |39 (100%) |65 (100%)

*Patients treated with closed reduction and casting (Whitman method);
**patients treated with percutaneous pinning using one cannulated screw

Table 4. Southwick angle distinction (before and after treatment)
depending on the method of treatment

Treatment Average Wilcoxon rank-sum
(SD)* Median* | Range* | test with continuity

method

distinction correction
Group I** | 13.08 (7.63) 10 5-30

W =629
Group II*** | 11.31(12.4) . 5-50 p=0.09974
1

SD - standard deviation;

*expressed in angle degrees;

**patients treated with closed reduction and casting (Whitman method);
***patients treated with percutaneous pinning using one cannulated screw

Acute and stable slips dominated in both groups of
patients, but we found no statistical significance between
the observed groups, as it is presented in Tables 2 and 3.
Endocrinological disorders in contribution to SCFE pre-
sented no statistical significance between the two groups
of patients (p = 0.3815).

Observing preoperative and postoperative Southwick
angle, we found a better improvement in Group II, but we
found no statistical significance between the two groups
of patients, as Table 4 presents.
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Table 5. Range of motion analysis before and after treatment of SCFE, depending of the method of treatment

Treatment method | Movement type BEforer iSISOSE Srapy After’\p;‘l&yigg\*era 247 Mann—(\r/)\l_f\;gclr;ee))/ Utest
External rotation 38.46 £ 5.62 39.23+4.84 0.696

Group I** Internal rotation 2346 +4.85 3269+3.8 <0.001
Flexion 106.73 +£11.91 11423 +6.43 0.036
Abduction 298117 40.77 £3.66 <0.001
External rotation 37.69 £6.57 41.28 +4.25 0.018
Internal rotation 23.33+3.31 37.56 +3.01 <0.001

Group [1*** -
Flexion 107.82+11.91 118.59+2.38 <0.001
Abduction 28.72£5.82 42,69 +2.53 <0.001

*Mean value * standard deviation (expressed in angle degrees);
*patients treated with closed reduction and casting (Whitman method);
**patients treated with percutaneous pinning using one cannulated screw

Table 6. Complications ratio depending on the method of treatment

Complications | Group I* | Group II** Total Flshfersetxact

No N 22 (84.62%) | 38 (97.44%) | 60 (92.31%)

complications

With p =0.02208
M 4(1538%) | 1(256%) | 5 (7.69%)

complications

Total 26 (100%) | 39 (100%) | 65 (100%)

*Patients treated with closed reduction and casting (Whitman method)
**patients treated with percutaneous pinning using one cannulated screw

Table 7. Complication analysis depending on the method of treatment

Complication | Group I* | Group II** o Fisher exact
type (%) o) | RO et
No — 22 (84.62%) | 38 (97.44%) | 60 (92.31%)
complications
=0.2208
/C'\gr‘:fe"cations 0(0%) | 1(256%) | 1(1.54%) | ©
p 4(1538%) | 0(0%) | 4(6.15%)
AVN
Total 26 (100%) | 39 (100%) | 65 (100%)

AVN - avascular necrosis;
*patients treated with closed reduction and casting (Whitman method);
**patients treated using percutaneous pinning using one cannulated screw

In statistical analysis of the ROM in affected hips before
and after the treatment, we found an improvement in both
groups of patients, but no statistical significance was found
between the two groups of patients, as it is presented in
Table 5.

Observing the complications” occurrence, we found
significant differences in complication occurrence and
severity between the two groups of patients (p = 0.022)
(Table 6). In Group I we found AVN of the femoral head
and neck in 4/26 patients (15.38%), and in Group II we
found no AVN, but we found a re-slip in one patient (2.5%)
(Table 7). In our study we found no chondrolysis among
complications.

DISCUSSION

The goal in treating SCFE is early diagnosis and early
treatment. We combined preoperative tractions with two
methods of treatment: CR and cast immobilization and
transcervical fixation using the cannulated screw.

Betz et al. [17] observed the complication occurrence
(AVN and chondrolysis) in patients treated with preopera-

‘ DOI: https://doi.org/10.2298/SARH180521008B

tive extension, CR, and cast immobilization. The study
included 32 patients (37 SCFE) over a 11-year period. They
concluded that 19% of patients had chondrolysis, 3% had
re-slipping of the capital femoral epiphysis, and there was
no AVN recurrence. Also, Hurley et al. [18] compared
re-slipping occurrence between patients treated with CR
and cast immobilization and patients treated with femo-
ral osteotomy. They concluded that 7% of patients treated
with CR and cast immobilization had re-slipping versus
36% of re-slipping in patients treated with femoral oste-
otomy. Our study included 26 patients treated with CR and
cast immobilization. The complication occurrence in our
study was 15.38% (4/26 patients), presented as AVN. All
of our patients affected with AVN had an unstable form
with slipping of over 30°. According to our observations,
we recommend an aggressive approach to unstable and
severe forms of SCFE.

One of the largest comparative studies concerning treat-
ment of SCFE was published by Kitano et al. [19]. They
observed 222 patients (average age 11.8 years) with the
average follow-up of 11.2 years. Preoperative slip value
(according to Southwick angle) measured using X-ray films
in anteroposterior and “frog like” position was 38.8° on
average. They compared the treatment outcome of SCFE
between patients treated with CR and cast immobiliza-
tion (65 patients) and patients treated with percutaneous
transcervical fixation using one cannulated screw (157 pa-
tients). Both groups of patients were treated preoperatively
with percutaneous traction over a period of two weeks.
According to Southwick, the most slips (43%) were below
30°, 42% of all slips were 31-60°, and 15% of the slips
were over 61°. The treatment results were compared ac-
cording to the Oxford score, postoperative slips and AVN
occurrence. Finally, the study confirmed that unstable and
acute forms of SCFE had a high risk for AVN occurrence
(unstable forms 30%, acute forms 26%). Patients treated
with transcervical fixation using one cannulated screw had
AVN occurrence of 6%. Comparing results of this study
to the results of our study, our patients had a lower preop-
erative slip value (23.85° for patients treated with CR and
cast immobilization and 23.87° for patients treated with
transcervical fixation using one cannulated screw). Also,
in our study, occurrence of the mildest forms of SCFE was
much higher. We found that 76.92% of the patients had a
Southwick angle below 30°, compared to 43% in the study
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by Kitano et al. [19]. Weight ability forms of SCFE was
similar - it was 81.54% in our study, compared to 84.2%
in the study by Kitano et al [19]. AVN occurrence in our
study was 15.38% for patients treated with CR and cast
immobilization, which is similar to the results found by
Kitano et al. [19]. Concerning clinical outcome (expressed
in physical findings as the ROM) before and after treat-
ment, we found significant improvement in the ROM in
both groups of patients. We prefer preoperative treatment
using percutaneous traction as an important factor in clini-
cal outcome. According to our results and the results found
by Kitano et al. [19], treatment of SCFE with percutaneous
traction, CR, and cast immobilization have unfavorable
outcome in slips of over 30° in acute and unstable forms
of slipping. Treatment of SCFE using percutaneous trans-
cervical stabilization using one cannulated screw provides
a good outcome and stability in slips below 35°. In severe
slips, transcervical fixation using cannulated screw isn't
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as stable and becomes more vulnerable to complication
occurrence.

Prophylactic stabilization of the contralateral hip is still

controversial. We use it only to treat SCFE in in children
younger than 10 years with endocrinological diseases.

CONCLUSION

According to our study of 65 patients with SCFE, the
transcervical fixation using one cannulated screw has
multiple advantages in relation to closed reduction and
cast immobilization. The major effect of this method of
treatment is better clinical and radiological outcome.
Also, this method of treatment decreases the complication
occurrence.
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JNleyerbe cknusHyha rnasuue 6yTHe KOCTU — ynopeaHa CTyauja y nepuoay o4
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CAXETAK

YBoa/LUum Linsb oBe cTyauje je nopeherbe ABe MeTofe Neyer-a
1 NPOLieHa NpeAHOCTY pe3ynTaTa leyera TpaHCLepBrKaaHOM
driKcaujom rnae GyTHE KOCTY yNOTPEOOM jeIHOT KaHypaHor
3aBpTHba Yy Neyekby cKnm3Hyha rnaBe 6yTHe KOCTU.

Mertope Y cTyaujy je ykibyueHo 65 negujatpujckux 6onecHmKa (35
Jeyaka v 30 geBojunua), y3pacTta og 6 fo 16 rogmHa (npoceyHa
BpenHocT 11,86), Tokom 12-roguwwmer neproga (og 2000. go
2012. rogunHe). Ynopehusany cmMo cTeneH cknusHyha npe 1 nocne
CrpoBeaeHor Neyersa (CayTBMKOB yrao), 061m nokpeTa npe un
rocse CrpOBEAEHOT JleYetba 11 yYecTanocT KoMMmKaLwja usmehy
ABe rpyne 6onecHuika. lMpBa rpyna (26 6onecHrKa) neyeHa je 3a-
TBOPEHOM PEMO3ULIjOM 1 IMOOWI3ALIMjOM TMMNCaHKIM 33aBOjeM
(I rpyna), a apyra rpyna (39 6onecHuKa) 6una je neyeHa nepky-
TaHOM QVMKCcaLMjoM jeaHUM KaHynnpaHum 3aBpThem (Il rpyna).
PesynTtati Ha ocHoBy nopeherba npeonepaTuBHYX 1 MocTonepa-
TVBHMX BpegHocTn CayTBMKOBOT yria, 6onecHuLy gpyre rpyne

DOI: https://doi.org/10.2298/SARH180521008B

cy nmanu 6oy paguorpadcki pesyntat y ogHocy Ha bonec-
HVKe 13 NpBe rpyne, anu 6e3 CTaTUCTUYKY 3HaYajHe pasnnke
(p = 0,09). MocmaTpajyhi 06Mm nokpeTa KykoBa Npe 1 nocne
VHTEPBEHUYje, 3abenexeHo je 3HauajHo Nobosbliatbe y 06e
rpyne 6onecHrKa, NocebHo Kof 6onecHUKa neYeHnx TpaHcLep-
BMKaNHOM QMKCaLMjoM jeJHUM KaHYNMpaH/M 3aBpTHeM (rpyma
I1). MocmaTpajyhu yuectanoct kKomnnukaLmja, 6onecHuum apyre
rpyne cy nmanu mMakbu 6poj komnnukauuja (p = 0,02) y ogHocy
Ha 6onecHuKe npBe rpyne.

3akrbyuak MeToaa TpaHcLepBuKanHe dUKcalyje rnase byTHe
KOCTW je pana 60/bu KNUHUYKIN pe3ynTaT 1 Maki 6poj Kom-
nnanKauvja y ofHOCY Ha MeToay opTonefcke penosuuuje n
1UMo6UNM3aLje runcaHyM 3aBojeM Yy Jieyekby bonecHuKa ca
cknu3Hyhom rnase 6yTHe KOCTU.

KmyuHe peun: TpaHcLepBuKanHa GuKcalmja; KaHyImpaHm
3aBpTatb; 3aTBOPEHa penosuunja
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SUMMARY

Introduction/Objective Trabeculectomy is a conventional filtration procedure in surgical glaucoma
treatment. Even after successful trabeculectomy, the patient’s visual acuity can be reduced. Studies (1991)
showed that changes in visual acuity occur due to changes of corneal curvature and anterior chamber
depth. Anterior chamber depth change for T mm results in about 2 diopters change in refractive sphere.
Simultaneous with anterior segment changes, anti-glaucoma surgery effect can also be manifested in
posterior segment of the eye: choroidal thickness, axial length and the ocular perfusion. Axial length
reduction after trabeculectomy was supposed according to biometry, more pronounced if intraocular
pressure is higher preoperatively, or in the first postoperative week with spontaneous recovery to pre-
operative values one year after surgery. A study was conducted at the Clinic for Eye Diseases in Ni$ to
determine the difference in pre/post-operative values of biometry on 60 patients with glaucoma.
Methods In this study we used retrospective-prospective biometric analysis in patients with open-angle
glaucoma.

Results Anterior chamber depth was significantly different during the observed period, for 1.1 mm in
first week (p < 0.0001) in the whole group and glaucoma type. The mean axial length varies considerably
during the observed period, shorter for 0.39 mm in first week (p < 0.05).

Conclusion By analyzing biometric parameters, a postoperative difference of biometry with spontane-
ous recovery was determined. There is a difference in postoperative visual acuity of patients compared

to preoperative, with spontaneous recovery at the end of the follow-up.
Keywords: glaucoma; trabeculectomy; ocular biometry; anterior chamber depth; axial length

INTRODUCTION

Trabeculectomy was developed in 1968.
(Cairns) and still remains the most frequent
filtration procedure in surgical glaucoma
treatment that bypasses the aqueous outflow
by creating a corneo-scleral fistula that leads
in forming subconjunctival bleb. By using
potential wound modulators (5-fluorouracil,
Mitomycin-C) prolonged hypotensive effect
could be achieved and yearly success rate for
trabeculectomy increased to 70-80%. One
of the greatest disappointments of glaucoma
filtering surgery is suboptimal postoperative
visual acuity. Even after successful procedure,
it can be reduced for several lines at Snellen
chart. The primary reason for poor postopera-
tive visual acuity after filtering surgery could
be astigmatism, hypotony, inflammation, or
hyphema. Trabeculectomy leads to a large de-
crease in intraocular pressure (IOP) especially
in early postoperative period. Potential compli-
cations include hypotony, choroidal effusion,
hemorrhage, hypotonus maculopathy, corneal
decompensation, and cataract [1]. After treat-
ing all medical reasons, refractive factors could
remain (corneal curvature and ocular biometric
changes), that are dynamic and changeable in
postoperative period.

Biometry, according to early definition, is
the method of applying mathematics and mea-
surement to biology. The term was originally
used by Whewell initially in the 1800s [2].
Ultrasound biometry is the measurement of
various eye dimensions, its components, and
their interrelationships. Ultrasound (echogra-
phy, B-scan) uses high frequency sound waves
(10 MHz) to produce images of the internal
eye structures. Ultrasound biometry (A-scan)
utilizes an ultrasound device for eye measure-
ment: axial length (AL), anterior chamber
depth (ACD), crystalline lens thickness, diag-
nosing and measuring masses in the eyes. As
an invasive procedure, it requires direct ultra-
sound probe contact with the cornea by trained
examiner to avoid errors due to excessive com-
pression on cornea [3]. AL is the distance from
anterior corneal surface to the retinal pigment
epithelium. It can be done using optical or ul-
trasound methods, which can further be done
by direct contact or immersion [4].

Ocular biometric changes after trabeculec-
tomy with refractive implications are in AL
and ACD. AL decreases due to improvement
of ocular blood flow and increased choroidal
thickness (CT) as dynamic parameter that is in-
fluenced by oscillations in IOP. Large decrease
in IOP after trabeculectomy during the early
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postoperative period, may lead to significant CT changes
and thickening because of the improved ocular perfusion.
Until recently, no imaging modality could get accurate in
vivo CT measurements. Enhanced depth imaging-optical
coherence tomography uses low signal strength to achieve
greater depth than spectral domain optical coherence to-
mography [5, 6].

Another factor affecting postoperative visual acuity is
ACD. This was due to refraction shift secondary to depth
changes, 1 mm change in ACD results in approximately 2
diopter change in refractive sphere (DSph). Visual acuity
starts to return to pre-operative by the third post-operative
week and usually recovers fully within six weeks. This al-
teration is caused by iris-lens plane movement partially. If
cycloplegic drug was not applied postoperatively, anterior
chamber tends to shallow in the post-operative period and
maximal shallowing occurs by the fifth day with spontane-
ous reformation after two weeks [7, 8, 9].

It is stated that trabeculectomy can cause ACD changes
and even small AL change could lead to unsatisfactory
visual acuity and significant error in IOL power calcu-
lation and refractive prediction in cataract surgery [6].
Aim of this work is to determine presumed difference be-
tween pre/postoperative biometrics findings in glaucoma
patients.

METHODS

This retrospective-prospective clinical investigation in-
cluded 60 phakic eyes, of 60 operated patients with Open
Angle Glaucoma (OAG) in two groups: 42 Primary Open
Angle Glaucoma (POAG) patients and 18 Exfoliative Glau-
coma (XFG) patients, to determine postoperative changes
of biometry at the seventh, 30th, 60th day after standard
trabeculectomy without antimetabolites. The study was
performed from March 2015 to March 2016 at the Oph-
thalmology Clinic, Clinical Center of Ni§, according to the
Ethical Committee principles of the Helsinki Declaration,
and written consent was obtained from all the participants.
Each patient underwent pre/postoperative measurements
of same parameters: visual acuity (Snellen chart), slit lamp
examination, Goldmann applanation tonometry ACD, AL
(Tomey Ultrasonic A/B scanner and biometer UD6000).

Although there are two modalities of A-scan ultra-
sound biometry available, contact and immersion, in this
investigation contact A-scan biometry measurements were
obtained because it is faster and simple to perform. After
topical anesthesia of ocular surface (tetracaine hydrochlo-
ride 0.5%) ultrasound probe was placed on the vertex of
cornea carefully, to avoid corneal indentation and off-axis
measurements. All measurements were obtained by one
ophthalmologist in aim to minimize inter-observer vari-
ability of results.

A special crystal embedded in a probe oscillates to gen-
erate a high-frequency ultrasound wave that penetrates the
eye. These results are in one-dimensional time-amplitude
representation of echoes received along the beam path.
The height of the spikes is indicative of the strength for the
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specific eye tissue. The distance between the echo spikes
recorded on the oscilloscope screen provides an indirect
measurement of tissue such as ACD or AL of the eye and
displayed in millimeters on the screen.

Obtained results were analyzed by statistical analysis
and application of software SPSS 18 statistical package.

RESULTS

Effect of trabeculectomy, in surgically treated OAG pa-
tients is shown through IOP values and visual acuity
changes in Tablel and 2. The mean IOP value shows a
significant difference (Friedman test X% p < 0.0001) in
subjects compared to preoperative values. The average
preoperative IOP of 32.5 + 8.64 mmHg decreases in the
next two months to a value 15.93 + 3.46 mmHg at the end
of a two-month monitoring interval. Similar values and
fluctuations of IOP were in both groups of operated glau-
coma patients (POAG, XFG) with discrete higher values
in POAG group, from 33.38 + 9.08 mmHg preoperatively
t016.36 + 3.51 mmHg two months later in comparison to
XFG group of respondents with 30.44 + 7.35 mmHg before
surgical intervention, lowered to 14.94 + 3.23 mmHg two
months after the operation (Table 1).

Table 1. Intraocular pressure values (mmHg) in operated Open Angle
Glaucoma patients in the time interval

Intraocular pressure values in glaucoma type
Intraocular A
pressure in Glaucoma | Number int;,aetgig;r Standard
days type of patients deviation
pressure
Intraocular POAG 42 33.38 9.08
ressure day 0 XFG 18 30.44 7.35
P YOI Total 60 32.50 8.64
Intraocular POAG 42 14.90 4.39
ressure day 7 XFG 18 14.28 5.40
P Y71 Total 60 14.72 468
Intraocular POAG 42 15.90 4.07
pressure day XFG 18 16.44 4.85
30 Total 60 16.07 4.28
Intraocular POAG 42 16.36 3.51
pressure day XFG 18 14.94 3.23
60 Total 60 15.93 3.46

POAG - primary open angle glaucoma; XFG - exfoliative glaucoma

The visual acuity shows statistically significant differ-
ence in operated glaucoma patients in two-month interval
(Friedman Test x% p < 0.0001). From 0.4 + 0.35 decreases
for two lines on Snellen chart on the seventh postoperative
day (0.22 + 0.22), then improves for one line (30th postop-
erative day) and returns almost to the preoperative visual
acuity in the next two months (0.37 + 0.32). Similar visual
acuity was in both glaucoma groups of patients (Table 2).

Among OAG group there was 28 (46.67%) female
respondents with the mean age of 72.2 £ 7.92 years and
the total number of men was 32 (53.33%) with the mean
age 65.4 £ 11.56 years. Females are significantly older
(t=2.626; p =0.011) (Table 3).

Of all patients 42 (70%) suffered from POAG with the
mean age of 66.7 £ 11.1 years and the remaining 18 (30%)
were patients with XFG type of glaucoma with the mean
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Table 2. Visual acuity in glaucoma type (POAG, XFG) in time interval

) . Visual acuity in glaucoma type
Visual acuity
days Glaucoma | Numberof |  Average Standard
type patients | visual acuity | deviation

‘ | poac 42 041 035
Visual acuity XEG 18 0.37 0.36
day 0 Total 60 0.4 0.35

) . POAG 42 0.22 0.22
Visual acuity XFG 18 0.22 0.23
day 7 Total 60 0.22 0.22

. ) POAG 42 0.28 0.25
Visual acuity XFG 18 0.29 0.3
day 30 Total 60 0.28 026

. | POAG 42 037 0,32
Visual acuity XEG 18 0.36 0.33
day 60 Total 60 0.37 0.32

POAG - primary open angle glaucoma; XFG - exfoliative glaucoma

80 -
70 A
60 -
50 4

40 - 7062 6271

POAG XFG

Figure 1. Age structure of respondents by sex in both glaucoma types

POAG - primary open angle glaucoma; XFG - exfoliative glaucoma

Table 5. Time distribution of anterior chamber depth

Table 3. Sex structure Anteri Anterior chamber depth in glaucoma type
Years of life nterior Average
Sex Numberof | P o m Standard chamber Glaucoma | Number of e Standard
umboero ercento can anaar depth (mm) type patients deviation
patients patients age deviation chamber depth
Female 28 46.67% 72.2 7.92 Anterior POAG 42 2.73 0.56
Male 32 53.33% 65.4 11.56 chamber XFG 18 2.94 0.81
depth day 0 Total 60 2.79 0.65
Total 60 100% 68.6 10.52 -
Anterior POAG 42 3.85 1.45
. . chamber XFG 18 3.99 137
Table 4. Glaucoma type according to sex and years of life depth day 7 Total 60 389 142
Sex EleliemlEe Anterior POAG 4 3.59 1.06
POAG XFG Total chamber XFG 18 3.59 1.64
Female 21 7 28 depth day 30 Total 60 3.59 1.25
% 75% 25% 100% Anterior POAG 42 3 0.84
Male 21 1 32 chamber XFG 18 3.28 1.37
% 65.63% 34.38% 100% depth day 60 Total 60 3.08 1.02
Total 42 18 60 POAG - primary open angle glaucoma; XFG - exfoliative glaucoma
% 70% 30% 100%
Age 66.67 73.06 68.58 Table 6. Time distribution of axial length change
Standard deviation 11.11 7.49 10.52 ) Axial length values in glaucoma type
- L Axial length
POAG - primary open angle glaucoma; XFG - exfoliative glaucoma (mm) Glaucoma | Number of | Average Standard
type patients AL deviation
. POAG 42 2349 1.4
2;"3(')'6”9‘“ XFG 18 23.24 0.85
age of 73.1 + 7.5 years. Patients with XFG type are sig- Y Total 60 23.41 1.26
nificantly older (t = 2.195; p < 0.05). The mean age of the ial lenath POAG 42 23.07 1.37
- Axial lengt XFG 18 2288 103
operated group of patients was 68.58 £ 10.5 years (Table 4). | day7 Total 60 5309 17
Following graph presents age structure of respondents POAG - 23‘ 14 1‘2 p
by sex in both glaucoma types (POAG and XFG) (Fig- Q:ia;)ength XFG 18 2208 09
ure 1). Females in XFG group are the oldest, 77 years on y Total 60 23.09 1.16
a;f(e):r5a§e. Male }fespfondeltntslinp)nggroup a;e yolunger Axial length P)?FAGG ‘1% %ggg 12..295
(70.55 years) than females. In group, females are day 60 Total 60 2336 1.89

older (70.62 years) than male (62.71 years).

Upcoming results illustrate implications of anterior
segment anti-glaucoma surgical approach to biometric
parameters of the eye.

ACD varies considerably during the two-month period
(Friedman test x% p < 0.0001) in the whole group and ac-
cording to glaucoma type (POAG; XFG). From an average
preoperative value of 2.79 £ 0.65 mm, its value increases
mostly on the seventh day (3.89 + 1.42 mm), then decreases
on the 30th day (3.59 + 1.25 mm) and further reduced at the
end of the following period to 3.08 + 1.02 mm, near to pre-
operative values. Similar values of ACD were in both glau-
coma types during the two-month time interval (Table 5).

The mean AL varies considerably during the observed
monitoring period (Greenhouse-Geisser; p < 0.05). Pre-

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):341-347

POAG - primary open angle glaucoma; XFG - exfoliative glaucoma

operatively, the mean value was 23.41 + 1.26 mm for the
whole group, and its value decreased by a small but signifi-
cant amount, reaching 23.02 + 1.27 mm on the seventh day
and 23.09 £ 1.16 mm on the 30th day, and then increased
at the end of the second month to the approximate preop-
erative value of 23.36 £+ 1.89 mm. A week after operation,
AL became shorter for 0.39 mm. Similar measurements
were found in both glaucoma types. In POAG it become
shorter for 0.42 mm a week later and in XFG was shorter
0.36 mm the first week after operation (Table 6).

The dynamic relationship between change in IOP and
the state of sclera and choroid manifested and showed as
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Figure 2. Intraocular pressure and axial length relationship through time

AL parameter is presented through time and confirmed by
AL sequential measurements in postoperative period. IOP
was obviously lowered after operation providing estima-
tion of the magnitude of AL decrease with IOP lowering
(Figure 2).

DISCUSSION

Trabeculectomy is commonly performed in patients with
open angle glaucoma when medical therapy fails to con-
trol IOP. This procedure appears to be the best surgical
method for preventing progressive optic disc damage [5].
Results of Early Manifest Glaucoma Trial indicate that IOP
reduction of 25% from baseline reduces disease progres-
sion risk by 50%. For each mmHg IOP reduction, pro-
gression risk decreases for 10%. It is accepted that normal
IOP was estimated based on the measurement in more
than thousand people as the mean IOP + 2(3) standard
deviation. Normal IOP in healthy adult population is
15-16 mmHg + 3 mmHg, in the interval 10-21 mmHg [10].
In this study mean preoperative IOP 32.5 + 8.64 mmHg
was most decreased on the seventh postoperative day
(14.72 £ 4.68 mmHg), and then slightly elevated in next
two months, to a value of 15.93 + 3.46 mmHg at the end of
monitoring. This fluctuation was within European Glau-
coma Society Guidelines recommendations. Observing

‘ DOI: https://doi.org/10.2298/SARH171218060R

average reduction of 16.57 + 5.18 mmHg from baseline, we
achieved reduction of 50.98% (p < 0.0001). Equal efficiency
was achieved in both glaucoma types (POAG, XFG).

Based on the International Glaucoma Association rec-
ommendation for results based on average statistical es-
timates of surgical success, trabeculectomy outcome was
classified as failure (target IOP not achieved), complete
failure (loss of light perception), complete success (IOP
achieved without therapy) and qualified success (IOP
achieved with topical therapy). Analyzing IOP in operated
patients, as an indicator of surgical efficacy, we concluded
complete success in our group for two months without
topical anti-glaucoma medication.

Detailed assessment of the effect of the surgical proce-
dure requires monitoring over a longer period, at least a
year after surgery with the aim of prognostic conclusions
according to Scandinavian Trabeculectomy Study (POAG,
XFG). They reported a total success of 82% one year after
surgery, 70% after two years, 64% after three, and 52%
after four years of follow-up with a better treatment rate
of POAG than of XFG [11]. The first published national
experience of surgical success in POAG in Britain was car-
ried out in 2000 under patronage of the National Health
Service and Public Health Department, presented 92%
success rate in one-year follow-up [12].

However, despite the fact that IOP is the only param-
eter in evaluation of antiglaucoma surgery effectiveness,
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we should not the influence of glaucoma surgery on the
refractive outcome and visual acuity due to the changes in
the anterior and posterior eye segment. Actual ophthalmic
trends introduce the term refractive glaucoma surgery. As
in cataract surgery, patients expectations and demands
have been increased in terms of achieving a good refrac-
tive outcome, faster postoperative recovery, less complica-
tions, without compromising the quality of life. In the past,
surgeons focused mainly on effective IOP control. Today,
patients rarely accept blurred vision due to astigmatism,
hypotony, or discomfort caused by filtration bleb. Modern
glaucoma surgeons deal with the modification of surgical
techniques to achieve more diffuse pads, minimal astigma-
tism, and wound healing modulation with faster recovery.

In this study, the best-corrected pre/postoperative visual
acuity was tested at Snellen chart over time (seventh, 30th,
60th day). World Glaucoma Association recommends that
two methods can be used in the estimation of visual acu-
ity: ETDRS, and Snellen charts, that is used in our routine
clinical practice [13].

The average preoperative visual acuity in both glaucoma
types was approximately four lines at Snellen chart. On the
seventh postoperative day, there was a significant visual
acuity decrease in both glaucoma types to 0.2 according
to the Snellen chart (p < 0.0001). On the 30" day visual
acuity was improved for one line (0.3 Snellen) and in 60
days in both groups returned to approximate preopera-
tive acuity of 0.37 (four lines at Snellen chart). To prevent
hypotonia, inflammation, shallow anterior chamber and
other complications, topical mydriatic (cycloplegic) solu-
tion Homatropine 2% was administered two weeks after
surgery. This could explain visual acuity reduction in the
first postoperative week due to wide pupils and cycloplegia.
There was no bleeding or choroidal effusion as complica-
tions that could affect visual acuity.

By analyzing demographic characteristic in OAG, a
uniformed relationship between sex (46.67% female vs.
53.33% male) and years of life was observed. XFG is a
rare type of glaucoma, more common in elderly people,
that corresponds with results in our group. Out of all
the patients, 70% of them presented with POAG at the
average age of 66.67 years, and 30% of the patients pre-
sented with XFG at the average age of 73.06 years. World
studies report that XFG prevalence shows geographic, ra-
cial, ethnic variations. Australia, Sweden, Finland, Nor-
way, Russia, Greece, Turkey, Iran, Saudi Arabia, Tunisia
reported an XFG incidence of 13-21% in people over 60.
Lower rate than 6% in patients over 70 is recorded in Ger-
many, Britain, Japan, Austria, Switzerland, and Denmark.
The prevalence increases with age from 2.8/100,000 at 50,
to 205.7/100,000 in 79 years [14, 15, 16]. Respondents’
age has a positive correlation with glaucoma type (XFG).
According to our results, XFG was observed at a signifi-
cantly older age, which was 77 years for females and 70.55
for males, in contrast to 70.62 years for females and 62.71
years for males in POAG. In Serbia, half of all glaucoma
occurs in people over 65, while the other half is the work-
ing age population between 40-65 years [10]. According
to the results of multicenter clinical study in Russia, blind-
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ness occurs at the age of 75, therefore scientists point out
the importance of surgical therapy on time, despite the
transient change of visual acuity.

In the 1960s, the first literature review of reduced visual
acuity after trabeculectomy was found in Watson’s work,
as consequence of iris position change. According to his
observations, it lasted for six weeks. Detailed analysis by
Cunliffe et al. [7] implies reduction of uncorrected and
best-corrected visual acuity three weeks after surgery in
subjects without cycloplegic. Although surgery benefits
in glaucoma control, studies have indicated that it affects
corneal curvature, ocular biometry and leads to visual
acuity deterioration [17, 18]. The study by Cunliffe et al.
[7] showed 94% of eyes worsen with uncorrected acuity
a week following the surgery. This was due to a “myopic
shift” in refraction, secondary to anterior chamber depth
changes, which became shallow because they did not re-
ceive cycloplegic, so ciliary body rotated forward, accom-
modated, and moved to myopic refraction. Only 1 mm
change in anterior chamber depth results in 2 diopter
change in refractive sphere. Visual acuity starts to return
to pre-operative levels in variable period, so to determine
changes in our patients; we continued research of obtained
parameters ACD and AL.

ACD is an important factor in visual acuity change in
early postoperative period because it decreases on the fifth
day with spontaneous reforming until the second week,
if the cycloplegic drops were not applied. Raitta tried to
reform anterior chamber by viscoelastic Na-hyaluronate in
aim to prevent shallowing, because the rotation and move-
ment of ciliary body are progressing with the spasm, which
increases “myopic shift” [7]. Our postoperative protocol
includes homatropine solution for two weeks after surgery
to avoid athalamia. This is in aim of achieving better surgi-
cal outcome, preservation of filtration bleb integrity which
could be bad especially in presence of iridocorneal contact
[7,19]. Shallower AC preoperatively is common finding in
XFG, indicates zonular instability and increased incidence
of postoperative complications.

Our biometric parameters analysis showed that aver-
age ACD varies during the monitoring period, from pre-
operative 2.79 + 0.65 mm, its value increases the most at
the seventh day (3.89 £ 1.42) then decreases on the 30th
(3.59 + 1.25) and on the 60th day (3.08 + 1.02) almost to
preoperative level (p < 0.0001). Deepening of AC was due
to cycloplegic application (about 15 days) according to pro-
tocol thus providing stable chamber at the end of follow-up.

The most systematic review of all relevant articles in bio-
metric changes published on PubMed from 1989-2016 was
analyzed by Alvani et al. [6] who selected 25 comparable
studies including 690 individuals which met similar inclu-
sion criteria. All studies revealed ACD reduction immedi-
ately after surgery, which gradually deepened and reached
its preoperative levels on day 14 in 87-91% of participants.
ACD reduction was not significant after that period in ma-
jority of cases. ACD change of small amount in short period
independently from measuring method: A-scan, ultrasound
biometry, pachymetry, or optical biometry, was also noticed
by Husain et al. [20] and Chen (2014) [21, 22].
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Other ocular biometric change after trabeculectomy is
axial length (AL) decrease due to improvement of ocular
blood flow [5]. As choroidal thickness is dynamic param-
eter influenced by IOP oscillations, large IOP decrease
might lead to significant CT/AL changes. Alvani et al.
[21] analyzed eight studies that evaluated AL, all of them
reported significant AL reduction postoperatively at all
follow up points for 0.1-0.9 mm that became stable after
three months. These studies were different in terms of fol-
low up period, intra-operative antimetabolites application,
method of AL measurement [6, 16, 20, 23]. Nemeth and
Horoczi [24] noticed AL reduction four days after trab-
eculectomy for the first time. Cashwell and Martin [25]
examined records of 62 patients and measured AL before
and after surgery by ultrasound biometry, then reported
the mean AL reduction of 0.423 + 0.61 mm that lasts for
22.5 months. Studies of this kind differ in measurement
method and antimetabolites application. A high percent of
patients with antimetabolite had lower IOP and frequently
experienced greater amounts of biometric changes [23-26].
For first time, Kook et al. [27] reported a significant AL
reduction after trabeculectomy with mitomycin C (MMC),
for 0.83 + 1 mm at the follow up period of three months.
Notice that different AL measurement methods explain
disparity between studies results. Ultrasonic methods led
to more pronounced AL reduction than noncontact tech-
niques [20].

Our study was performed without MMC and showed
that preoperative value of 23.41 + 1.26 mm AL de-
creased at the seventh day (23.02 + 1.27 mm) and 30th
(23.09 + 1.16 mm), then raised on the 60th, almost to pre-
operative (23.36 + 1.89 mm) (p = 0.043; p < 0.05). This AL
reduction for 0.39 *+ 1.27 mm is very similar to Cashwell
and Martin’s results. Most studies confirmed AL changes
causes and showed: high preoperative IOP, low postopera-
tive IOP, young age, antimetabolite application, myopic
refraction, surgical complications (choroidal detachment,
hypotony maculopathy) were significantly associated with
prolonged AL reduction [23, 27].

The direct relationship between IOP reduction, CT in-
crease and AL reduction has been demonstrated in several
studies. In a study by Husain et al. [20], each 1 mmHg
decrease in IOP led to a 0.01 mm AL reduction in POAG.
Patients with OAG are more sensitive to AL changes and
experience more axial fluctuations during the first three
months after trabeculectomy compared to patients with
angle closure glaucoma [6, 28]. Some authors suggest
that AL reduction can be predicted after three months by
formula: AL reduction (mm) = -199 + 0.006 x IOP re-
duction + 0.008 x final IOP [23, 29]. Our scatter plot il-

REFERENCES

1. Sarkisian S. Optimizing Techniques for Filtering Surgery to
Improve Visual Outcomes. Glaucoma Today. 2011. Available from:
http://glaucomatoday.com/2011/06/.

2. Lee WW. Ultrasound vs. Optical Biometry. 2011. Available from:
http://www.ophthalmologyweb.com.

DOI: https://doi.org/10.2298/SARH171218060R

Radenkovi¢ M. et al.

lustrates simultaneous change of AL and IOP and showed
significant correlation in IOP and AL decrease through
time (r = 0.255; p = 0.049; p < 0.05) with implication to
visual acuity.

Trabeculectomy, non-penetrating surgery and drainage
devices usually cause AL, ACD or keratometry changes
that last more than one year, but significant enough to
affect visual acuity, IOL power calculation accuracy and
refractive outcomes after combined or cataract surgery.
After trabeculectomy, every 0.1 mm change in AL leads
to an average 0.25 diopter change in IOL power in em-
metropic eye. This error was to 0.18 diopter in a very long
eye (30 mm) and increases to 0.38 diopter in very short
eye (20 mm). Other parameter, ACD change of 0.12 mm
would result in a change of 0.06 diopter in refractive error
for posterior chamber IOL [5, 6, 28-31].

CONCLUSION

Trabeculectomy is the most common surgical procedure
for glaucoma management, which may significantly influ-
ence ocular biometry and may last more than one year.
ACD and AL change can be significant enough to affect
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BuomeTpmjcke npomeHe OKa nocne Tpabekynektommje

Mapuija Papenkosuh', ToppaHa CtaHkouh-babui'2, Jacmuxa Hophesnh-Jouuh'?, Maja KunBkoBuh'2,
Mapuja TpeHkuh-Boxurosuh'? Maja Metposuh', HeseHa 3nataHosuh?, Mapunona CrojaHosui®

'KnuHnykmn yeHtap, KnuHuka 3a oune 6onectu, Huw, Cpbuja;
2YHneepauTet y Huwy, MeguumnHckmn dakyntet, Huw, Cpbuja;

*MucTuTyT 3a jaBHO 3apaBibe, LieHTap 3a 6rocTaticTuky y 3apascTay, Huw, Cpbuja

CAMETAK

YBoa/Lwb TpabekynekTtomuja je KOHBEHLIMOHaNHa GuiTpaLmo-
Ha npoueaypa y XMpypLIKOM neyetby rnaykoma. Yak v nocne
YCMELLHO V3BefieHe TpabeKyneKToMmje MaLmrjeHTIMa Moxe 1Ty
penykoBaHa BufHa owTpurHa. Ctyanje n3 1991. nokasyjy Aa
NpoMeHe BUAHE OLITPVHEe HacTajy ycnea MpoMeHe 3aKpurBIbe-
HOCTW poXHbaye 1 AybnHe npeate kKomope. lMpomeHa fy6rHe
npepfte KomMope 3a 1 mm pe3ynTyje NPOMEHOM 3a OKO [iBe -
onTpuje y pedpakTnBHOj chepu. MicToBpemeHo ca npomeHama
Ha NpeAHem cerMeHTy, edpeKkaT aHTUIIayKOMHUX onepaLyja ce
MOXe MaHM1beCTOBaTU 1 Ha 3afHEM CErMEHTY OKa: 1e6/bUHN
Xopougeje, ByX1HY OKa 1 OKynapHoj nepdysmju. briometpujom
ce noTBphyje cMarberbe ayXMHe oka nocsie TpabekynekTomuje,
n3pakeHvje Kof npeonepaTuBHO BULINX BPEAHOCTN OYHOT
NPUTUCKa 1 Yy NPBOj NOCTONEPATUBHOj HeAesbY, Ca CMOHTAHUM
BpahatbeM Ha NpeonepaTnBHe BPeAHOCTN FOAMHY AaHa nocsie
nHTepBeHuuje. CTyaunja je cnpoBefeHa Ha KnuHuum 3a ouHe
6onectn y Huwwy Ha 60 onepmcaHnx nayujeHarta ca rinaykomom
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OTBOPEHOT yrna, pagu yTephrBarba pasnvke npe/nocronepa-
TUBHUX BPEAHOCTY BuomeTpuje.

Metoge Y oBom pagy kopuwwheHa je peTpocneKT!BHO-MPo-
CMeKT1BHa b1omeTpujcKa aHanm3a naymjeHata onepucaHnx
of rnaykoma.

Pesyntatu [ly6riHa npefre ouHe KOMOpe ce 3HauajHo pas-
NKyje TOKOM nMocMaTpaHor nepuopa npahemwa —3a 1,1 mmy
npBoj Hegerbu (p < 0,0001) y LLenoKymnHoj rpynu 1 No TMMOBMMA
rnaykoma. [lpoceyHa BpejHOCT Ay>KMHE OKa Ce 3HayajHo pas-
NIKyje TOKOM nocmaTpaHor nepropa npahetba — kpaha je 3a
0,39 mm y npBoj nocTonepaTnuBHOj Hepembu (p < 0,05).
3aksbyuak AHanm3om 6rioMeTpujcKIX NapameTapa yTepheHa
je noctonepatuBHa pa3nukay BpeAHoCTMa bruomeTpuje ca
CMOHTaHMM oropaBkoM. [ocToju pa3nvka noctonepaTBHe
BUJHe OLUTPMHE NnalujeHaTa y OAHOCY Ha NpeonepaTuBHY ca
CMOHTaHMM OMOPaBKOM Ha Kpajy npahera.

KrbyuHe peum: rnaykom; Tpabekynektomuja; bromeTpuja; oy-
6ViHa NpefHe KOMOPE; AyXKMHa OKa
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Craniofacial measures and minor physical anomalies
in patients with schizophrenia in a cohort of Serbian
population
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SUMMARY

Introduction/Objective Craniofacial dysmorphology has been shown as the most prominent among
physical anomalies in schizophrenia patients. The aim of the present study was to investigate the
frequency of craniofacial anomalies in Serbian schizophrenia patients.

Methods A list of 27 minor physical anomalies (modified Waldrop scale) and nine ratios of craniofacial
measures was used to detect the presence of craniofacial dysmorphology in 126 schizophrenia patients
and 124 healthy controls.

Results Compared to the healthy subjects, schizophrenia patients had significantly higher rates of the
following minor physical anomalies: fine hair, two or more hair whorls, fused eyebrows, wide nose basis,
low-seated ears, high steepled and high flat palate, and furrowed tongue (most prevalent were vertical
fissures and diffusely distributed fissures) with significance of p < 0.001. The best predicting parameters for
distinguishing between schizophrenics and controls were the inner canthus distance, the outer canthus
distance, hair whorls (all at level p = 0.000), and high steepled palate (p < 0.001).

Conclusion The results of the present study confirm the neurodevelopmental concept of schizophrenia,
being potentially useful for further psychiatric-anthropological research. Clinical significance is reflected
in the possibility of monitoring the potential mental illness in childhood through potential ectodermal
markers, as well as the possibility of their comparison with the psychological profile in early adolescence.
Keywords: minor malformations; phenogenetic variants; facial morphometry; schizophrenia phenotype;
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facial disproportion

INTRODUCTION

In the era of technologically advanced and
highly precise diagnostic methods, schizo-
phrenia remains a disease whose etiology and
pathophysiology remain poorly understood.
There are several theories about schizophrenia
origin, among which the neurodevelopmen-
tal theory is the widely accepted one [1, 2, 3].
During the first trimester of fetal development,
the ectoderm and its derivatives develop inten-
sively - the epidermis, hair, nails, sweat glands,
tooth enamel, brain, lining of the mouth, anus
and nostrils. Due to the common embryonic
origin of the face and the brain, minor physical
anomalies (MPAs) could be considered as po-
tential indices of brain abnormalities linked to
schizophrenia [2, 3]. MPAs were defined for the
first time by Marden [4] as anomalies which are
neither of medical nor cosmetic consequence
to the patient, occurring in diverse body re-
gions, such as craniofacial region, mouth, eye,
ear, hand and feet region. MPAs in behavioral
disorders were initially studied in children as
associated anomalies with behavioral distur-
bances; later, they were recognized as indicative
in schizophrenia disorders [1, 5-8].

MPAs are thought to have prenatal origin,
being the consequences of ectodermal malfor-
mation, either caused by different noxae, or ge-
netically conditioned. To date, many authors
reported an excess of MPAS’ occurrence in peo-
ple with autism, attention deficit hyperactivity
disorder, epilepsy, fetal alcoholic syndrome,
schizophrenia, and even pedophilia [9-15].
MPAs were found to be positively associated
with reduced prefrontal volume and enlarged
basal ganglia volumes [16]. According to the
vascular-inflammatory theory of schizophre-
nia origin, genetically modulated inflammatory
response damages the microvascular system of
the brain in reaction to environmental agents
(infections, hypoxia and physical trauma), lead-
ing to the abnormalities of the central nervous
system’s metabolism [17]. However, this theory
cannot explain the higher prevalence of MPAs
in schizophrenia patients, nor in their first-
degree relatives [18].

The use of the Waldrop scale brought
along some issues, among them the absence
of distinction between minor malformations,
which arise during organogenesis, and
phenogenetic variants, which appear after
organogenesis. Some authors emphasized the
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need to make this distinction in order to indicate the time
and nature of brain adverse events [10, 19]. The minor
malformations are qualitative defects of embryogenesis
being always abnormal, while the phenogenetic
variants are quantitative defects of final morphogenesis.
Organogenesis involves thresholds, i.e. all-or-none traits,
while phenogenesis (the final morphogenesis) represents
the process of developmental “fine-tuning” [19].

Several studies indicated that among patients with
schizophrenia, the craniofacial region had the MPAs more
commonly than the other regions [2, 3, 6]. Gourion et al.
[6] found the facial asymmetry, cleft palate and multiple
hair whorls as the most discriminating among other MPAs.
In the study by Lane et al. [3], the most prevalent MPAs
were the high palate, palate ridge, supraorbital ridge and
epicanthus. Trixler et al. [20] found that specific anomalies
of the mouth and head, such as furrowed tongue, flat
occiput, and primitive shape of the ears, might have more
relevance to the hypothetical neurodevelopmental failure
than the cumulative prevalence of MPAs did.

The objective of this study is to determine the
prevalence of craniofacial MPAs in schizophrenia
patients in this region of Europe. We sought to compare
the occurrence of MPAs between schizophrenia patients
and healthy controls, and to determine predictors of
schizophrenia among MPAs.

METHODS
Subjects

The study group consisted of 126 schizophrenic inpatients
(68 males and 58 females, mean age 35.02 + 10.31 years)
who had been hospitalized at the Clinical Center of Vojvo-
dina in Novi Sad, Department of Psychiatry, in the period
January 2012 - December 2015. All the patients satisfied
the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5) criteria for a diagnosis of schizo-
phrenia (APA 2013) on the basis of case records review (Di-
agnostic and Statistical Manual of Mental Disorders, DSM-
5,2013). Potential subjects were excluded if they had a his-
tory of drug or alcohol abuse, a neurological disorder (sei-
zure disorder, head trauma, multiple sclerosis, etc.), or any
signs of mental retardation or somatic disorder with neu-
rological components. The mean age of the first neurolep-
tic treatment was 30.23 years (SD = 8.91, range = 16-53),

the mean length of illness since the first psychotic epi-
sode was 11.77 years (SD = 9.87, range = 0-36), and the
mean age at time of study was 42.70 years (SD = 12.70,
range = 19-64). Family history of mental disorders was
present in 43 (33.96%) patients, and 24 (18.86%) of them
had at least one suicide attempt. The group of patients with
schizophrenia included 75 subjects with undifferentiated
sub-type, 24 with paranoid sub-type, 24 with schizoaffec-
tive disorder, and three with disorganized sub-type.

The control group comprised 124 healthy subjects (61
males and 63 females, the mean age being 32 + 13.38 years).
All the subjects were interviewed by a trained psychiatrist
using Structured Clinical Interview for DSM-5 Non-patient
Version to ensure the absence of major mental disorders.

All the subjects were of Caucasian race. Migrants from
other regions or states were excluded to avoid a geographi-
cal bias. Written informed consent was obtained from all
the participants. The study was approved by the Ethics
Committee of the Clinical Center of Vojvodina and is in
compliance with the Helsinki Declaration.

Assessment of minor physical anomalies

The presence of MPAs in the craniofacial region was as-
sessed using a modified Waldrop scale, incorporating 13
elements from the original Waldrop scale, elements listed
in other author’s scale and new elements that we added in
this modified scale (Tables 1 and 2) [5]. The assessment of
MPAs was done qualitatively (present or absent) without
scores being used. Craniofacial measures were obtained us-
ing a sliding caliper, a spreading caliper, and nonstretchable
measuring tape (Holtain Ltd., Croswell, UK) to the near-
est 0.1 cm, as distances between standard anthropological
landmarks. Body height was measured using GPM anthro-
pometer to the nearest 0.1 cm (Sieber&Hegner, Ziirich,
Switzerland) with the subject standing straight up without
shoes. Head circumference was measured using a flexible
but non-stretchable tape (Holtain Ltd.), to the nearest 0.1
cm; it was measured from just above the glabella to the
most posterior prominent point of the occipital bone.

The inner canthus distance (ICD) and the outer canthus
distance (OCD) were put into the ratio because of the
statistical reasons.

In order to determine which type of tongue fissures
was the most prominent one, several items were added to
the modified Waldrop scale: continuous longitudinal fis-
sure, discontinuous longitudinal fissure, one central and

Table 1. Student’s t-test, comparison of continuous variables between patients with schizophrenia and controls

. Patients (n = 123) ‘ Control (n =108)
Variables o] 95% Cl
X £ SD (cm)
Head circumference’ 5498 +2.8 56+2.22 0.002* 0.769-0.944
Inner canthus distance’ 3.38+0.49 2.79+045 0.000%** 6.191-23.067
Outer canthus distance? 9.71+1.24 8.78 £ 1.46 0.000%* 1.292-1.885
Body height 170.55 +10.76 176.38 £ 10.29 0.000%* 3.209-8.455

Cl - confidence interval;
'Waldrop et al. [5];
2Huang et al. [8];

*p < 0.0045(Bonferroni correction);

**p < 0.001
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Table 2. Comparison of categorical variables between patients with schizophrenia and controls, the results of the Pearson’s x? test

Patients | Control group
Morphological features (n=126) (n=124) p OR 95% ClI
n (%)
Fine hair - going up soon after combing’ 68 (54%) 41 (33.1%) 0.001** 2.373 1.422-3.963
':‘E=° Fine hair - not going down after combing’ 64 (50.8%) 23 (18.5%) 0.000%* 4,533 2.559-8.03
Two or more hair whorls' 82 (65.1%) 15 (12.1%) 0.000** 13.542 | 7.054-26.001
" Epicanthus’ 7 (5.6%) 2 (1.6%) 0.116 3.588 0.731-17.624
:>j, Eyebrows fused? 41 (32.5%) 17 (13.7%) 0.001** 3.036 1.612-5.718
Heterochromia? 4 (3.2%) 1 (0.8%) 0.215 4,033 0.444-36.599
2 | Wide nose basis® 65 (51.6%) 21 (16.9%) 0.000** 5.226 2.911-9.382
Zo Nostrils anteverted? 30 (23.8%) 31 (25%) 0.827 0.938 0.526-1.67
Irf(\;\llj—:ﬁ?)tﬁ(i\izrs — the lowest point of the earlobe in line with 74 (58.7%) 20 (16.1%) 0.000%* 7400 | 4.079-13.425
tﬁé"’aiggfst\fva;:n tnhoesé";’:]?tnf;l:'t‘;ffthe earlobe in line with 48(38.1%) | 67 (54%) 0012 | 0524 | 0316-0.867
_ | Adherent earlobes’ 67 (53.2%) 59 (47.6%) 0.377 1.251 0.761-2.056
S | Lower part of earlobes towards back 7 (5.6%) 2(1.6%) 0.116 3.588 0.731-17.624
Malformed ears’ 5 (4%) 0 0.999 - -
Asymmetrical ears’ 6 (4.8%) 4 (3.2%) 0.538 1.500 0.413-5.45
Soft and pliable ears’ 64 (50.8%) 55 (44.4%) 0.308 1.295 0.787-2.13
Preauricular skin tag® 0 (0%) 3(2.4%) 0.999 - -
% High-steepled palate’ 72 (57.1%) 31 (25%) 0.000%* 4.000 2.335-6.852
E High flat palate’ 38(30.2%) 21 (16.9%) 0.015 2.118 1.158-3.875
Continuous longitudinal fissure* 38 (30.2%) 40 (32.3%) 0.752 0.917 0.537-1.567
Discontinuous longitudinal fissure* 41 (32.5%) 40 (32.3%) 0.927 1.025 0.603-1.742
One central and two shorter longitudinal fissures* 12 (9.5%) 11 (8.9%) 0.843 1.091 0.462-2.575
Only transverse fissures* 9(7.1%) 3 (2.4%) 0.093 3.129 0.827-11.847
% Ef}gfg’jéfﬁzﬂsff;ffe'ggn‘;I'f;?,t third of the tongue with a 10 (7.9%) 5 (4%) 0196 | 2070 | 0.686-6.24
S I X " X
et | 20s9% | 3040 | 000 | 7683 | 2220-2058
Fissures diffusely distributed across the dorsal tongue surface* 18 (14.3%) 4 (3.2%) 0.004 5.047 1.656-15.38
Without any fissures' 12 (9.5%) 14 (11.3%) 0.663 0.834 0.370-1.884
With rough spots' 44 (34.9%) 39(31.5%) 0.531 1.184 0.698-2.007

OR - odds ratio;

Cl - confidence interval;

'Waldrop et al. [5];

2Ismail et al. [33];

3Gourion et al. [6];

‘new/modified items;

*p < 0.0018 (Bonferroni correction);
**p <0.001

two shorter longitudinal fissures, only transverse fissures,
transverse fissures in the posterior third of the tongue
with a longitudinal fissure apically, vertical fissure running
along the midline and a few fissures diffusely distributed
across the dorsal tongue surface, fissures diffusely distrib-
uted across the dorsal tongue surface, without any fissures,
with rough spots.

Low-seated ears were determined using a slightly
modified definition - the lowest point of the earlobe
positioned in line between the nose and the mouth, or in
line with the mouth or lower.

Assessment reliability

Before the statistical analysis, the interrater reliability was
tested and the kappa coefficient was > 0.75 for categorical
measures, and the intraclass correlation coefficient for the

continuous variables was 0.5-0.9 (moderate/good reliability).

DOI: https://doi.org/10.2298/SARH180716056B

Statistical analysis

Two-tailed Fisher’s exact probability or Pearson’s x* tests
for categorical variables and Student’s t-test or Mann-
Whitney U test for continuous variables were used to
compare variables between the two groups. We used the
binary logistic regression to determine the best predictors
of schizophrenia among the MPAs.

The multiple univariate logistic regression was used to
determine schizophrenia predictors among MPAs. Also, all
the variables with odds ratio of 1.5 or higher with p < 0.05
were put in a model for diagnosing schizophrenia based on
MPAs. The model was tested using the Hosmer-Lemeshow
goodness of fit statistics. Post-hoc Bonferroni corrections
were done for all statistical tests used in this study to avoid
error due to multiple comparisons. The IBM SPSS Statistics
for Windows, version 19.0 was used for all analyses (IBM
Corp., Armonk, NY, USA). We used a two-way MANOVA
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Table 3. Ratios between body height and head circumference, Student’s t-test

X Patients (n = 123) Control (n=108)
Variables p 95% Cl
X+ SD
BH/HC 3.10+0.16 3.15+0.18 0.054 0.0005-0.08
BH/HC - males 3.17+£0.14 3.23+£0.15 0.018* 0.011-0.116
BH/HC - females 3.05+0.15 3.06 £ 0.02 0.722 0.045 = 0.065
HC - head circumference, BH - body height; Cl - confidence interval;
*p <0.05
Table 4. Two-way MANOVA (Sex X Group) of selected continuous variables
Variable Sex Group Mean SD p npz
Research 163.37 6.12
female**
. Control 169.07 6.94
Body height 0.000%* 0.532
Research 179.64 7.14
male**
Control 183.59 7.94
Research 53.60 2.31
female**
. Control 55.33 1.92
Head circumference 0.000** 0.178
Research 56.60 2.46
male
Control 56.68 2.32
Research 6.61 0.84
female™ Control 5.47 0.71
i ontro . .
(Inner canthus d'lstance+ 0.002* 0.044
outer canthus distance)/2 | Research 6.71 0.80
male
Control 6.10 1.00

SD - standard deviation; npz - partial eta-squared;
*p < 0.007 (Bonferroni correction);
**p <0.001

(group x sex) to compare some of the measured continu-
ous variables in participants within the research and con-
trol groups.

RESULTS

In the present study, four continuous variables were mea-
sured (Table 1) and 27 categorical variables were assessed
(Table 2), and divided into the hair, eyes, nose, ear, pal-
ate, and tongue items. Schizophrenia patients had signifi-
cantly lesser head circumference and body height, and
higher values of subnasion-stomion distance, ICD, and
OCD. Significantly higher rate of the following MPAs was
found in schizophrenia patients: fine hair, two or more
hair whorls, fused eyebrows, wide nose basis, low-seated
ears (the lowest point of the earlobe in line with mouth or
lower), high-steepled palate and furrowed tongue - vertical
fissure running along the midline.

The head circumference put into the ratio with body
height has shown a significant difference only in male pa-
tients, while in female patients and in total sample there
was no statistical significance (Table 3).

A two-way MANOVA (group x sex) was used to
compare the measured variables in participants between
the research and control groups (Table 4). The depen-
dent variables were reduced to three variables, due to
high correlation among the continuous variables. The
MANOVA yielded a significant group effect (A = 0.648,
F(1,126) = 14.567, p < 0.0001), sex effect (A = 0.403,
F(1,126) = 39.767, p < 0.0001) and interaction effect
(A =0.926, F(1,126) = 2.150, p < 0.05).

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):348-354

Logistic regression analysis

The entire model of multiple univariate logistic regres-
sion including all 12 predictors was statistically signifi-
cant, x> = 170.67, p < 0.001 (df = 13, n = 250) (Table 5).
Values of tolerance in collinearity diagnostics showed no
significant multicollinearity between investigated predic-
tors. This model described between 52.4% (R? of Cox and
Snell) and 69.9% (R? of Nagelkerke) of variance in schizo-
phrenia status. The Hosmer-Lemeshow test as an index
of model fitness indicated a good predictive ability of this
model (p = 0.791). As it was presented in Table 3, four of
13 investigated items made significant (p < 0.0038) inde-
pendent contribution to the prediction of patient—control
group status. According to this logistic regression model,
significant predictors of schizophrenia were ICD, OCD, two
or more hair whorls, and high-steepled palate. This model
correctly classified 85.2% of patients and 91% of the com-
parison subjects, with the overall classification of 88.3%.

DISCUSSION

To the best of our knowledge, this is the study with the
highest number of subjects in a cohort of Serbian popula-
tion on the prevalence of MPAs in schizophrenic patients.
The four following MPAs were indicative as predictors of
schizophrenia and confirmed by the logistic regression
model: ICD, OCD, two or more hair whorls, and high-
steepled palate. The mouth region has been shown as highly
susceptible to MPAs in schizophrenic patients, with the
highest prevalence of the palate and tongue anomalies [3,

www.srpskiarhiv.rs ‘

351



352

Babovic S.S. et al.

Table 5. Multiple univariate logistic regression model for the prediction of group status of schizophrenic patients and normal comparison

subjects based on minor physical anomalies

Variable estBi?'r::te e (df iz1 3) P
Inner canthus distance 3.906 0.773 25.558 0.000%*
Outer canthus distance -1.156 0.32 13.05 0.000**
Fine hair — not going down after combing 0.853 0.501 2.894 0.089
Fine hair — going up soon after combing 0.098 0.464 0.044 0.833
Two or more hair whorls 2.049 0.521 15.475 0.000**
Eyebrows fused 0.318 0.552 0.332 0.565
Wide nose basis 0.545 0.519 1.104 0.293
Low-seated ears — the lowest point of the earlobe in line with mouth or lower 1.257 0.47 7.162 0.007
High-steepled palate 1.698 0.532 10.191 0.001**
High flat palate 1.225 0.593 4.268 0.039
\Elli:élscsalgzscjugfs;l;\::]r;%:l;)l?r?atc:e midline and few fissures diffusely distributed 1425 1.001 2028 0.154
Fissures diffusely distributed across the dorsal tongue surface 1.847 0.983 3.529 0.060
Constant -4.882 1.625

SE - standard error; df — degree of freedom;
*p < 0.0038 (Bonferroni correction);
**p <0.001

6,7, 21]. Our results are consistent with findings confirm-
ing significantly higher rates of the high-steepled palate
among schizophrenic patients (57.1% vs. 25%). Facial-ce-
rebral morphogenesis has been postulated as a primarily
midline process, and dysmorphology in schizophrenia pa-
tients’ face affects principally the midfacial region, includ-
ing the development of the palate [2]. The midfacial region
is populated with the cells of the cranial neural crest during
the embryogenesis, which could explain the coincidence of
midfacial minor anomalies and schizophrenic disorder. The
maxilla and mandible are derived from the cranial neural
crest cells from the diencephalon and anterior part of the
mesencephalon, while the nasal processes are derived from
the diencephalon and anterior part of the mesencephalon
[22]. Gourion et al. [6] reported that the latter could be
brought into relation with the wider nasal base [23].

Six minor malformations were significantly more com-
mon in the group of schizophrenia patients than in the
control group: fine hair, two or more hair whorls, high
palate, furrowed tongue eyebrows fused, wide nose basis
(p < 0.01). Most studies showed furrowed tongue to be
a significant marker of schizophrenia without respect to
the type of furrows; Scutt et al. [24] reported higher rate
of large tongue, while other studies scored randomly fur-
rowed tongue, transversely furrowed tongue or tongue
with smooth-rough spots [25]. Our study revealed signifi-
cantly higher prevalence of only one tongue features type
in schizophrenic patients: vertical fissure running along
the midline and few fissures diffusely distributed cross the
dorsal tongue surface (15.9 vs. 2.4%).

Some epidemiological studies suggest that height and
schizophrenia are inversely correlated [26, 27]. Our study
showed that both men and women were significantly
shorter in the research group, with large effect size. Bacanu
et al. [28] explained that the height and schizophrenia dis-
order are likely to have mostly overlapping genetic causes
of discordant effect. Body height was used to relativize the
value of head circumference, and this ratio was signifi-

‘ DOI: https://doi.org/10.2298/SARH180716056B

cantly higher in a study by Mishra et al. [29], which is also
in line with results of Huang et al. [8]. Our study confirmed
these findings only in male population - circumference
relative to body height has been revealed as a significantly
greater ratio in male schizophrenia patients, but without
any statistically significant difference in the total sample.

Association between brain anomalies and hair varia-
tions could be justified by their common developmental
origin. Our results showed that 65.1% of schizophrenic
patients have two or more hair whorls, which is in conso-
nance with the results of Gourion et al. [6]. Fine electric
hair was observed more often in the schizophrenic patients
regardless of the sex, but it showed weak predictive power.
Gourion et al. [6] also showed significantly higher rate of
fine electrical hair in schizophrenic patients.

There were no significant differences between the groups
regarding the eye features except of the fused eyebrows,
which were found in more than 30% of schizophrenic pa-
tients. Gourion et al. [6] reported fused eyebrows as a sta-
tistically insignificant item. Concerning the measurements
in the eye region, Elizarraras-Rivas et al. [30] found signifi-
cantly greater ICD and OCD in schizophrenia patients in
the Mexican population, as did we in our population — ICD
and OCD were statistically greater. The position of the ears
was defined differently in our study than in most of the
previous studies, considering the level of the lowest point
of the earlobe instead [6, 31]. The majority of schizophren-
ic patients (58.7%) had the lowest point of the earlobe in
line with mouth or lower, with high statistical significance
(p = 0.000). The statistically significant presence of low-
seated ears in schizophrenia patients was previously found
by Gourion et al. [6]. However, this item was recognized as
insignificant in the studies of the Chinese and the Bulgarian
population [20, 31]. Other ear items in our study did not
differ significantly between the groups.

A study on MPAs by Ivkovi¢ et al. [32] in a cohort of the
Serbian population included less subjects and studied just
the MPAs of the mouth and palate. They showed that there
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was no statistically significant difference between schizo-
phrenia patients and control subjects in observed MPAs.

Regarding the time and nature of abnormalities, our
study indicates that they occur during and after organo-
genesis, since minor malformations and phenogenetic vari-
ants both differ between schizophrenia patients and control
subjects. Noted higher frequency of minor malformations
and/or phenogenetic variants in the research group cannot
determine with certainty the exact time of brain adverse
event in the prenatal period, but could point out the poten-
tial prenatal period of higher neurological sensitivity.
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CONCLUSION

The results of this study contribute to the existing body
of knowledge and support the neurodevelopmental hy-
pothesis of schizophrenia. The inner canthus distances,
outer canthus distances, two or more hair whorls, and
high-steepled palate showed the best discriminative power.
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KpaHuodauujanHe mepe u ,muHop“ pusmuke aHomanmje Kog 6onecHuKa ca
CXu30ppeHnjom y KOXOPTU CPNCKe nonynauuje

Cnhnwa C. babosuh', Bumbana Cpguh-Tanuh', Corba XKuruh', henhn MnageHosuh-Cunahu? 3opa lajuh?, KceHwja bowwkosuh?
'YHusep3utet y HoBom Capy, MeguumHcki dakynter, Kategpa 3a aHatomujy, Hosu Cag, Cpbuja;

2Ynneepautet y HoBom Cagy, MeguumHckm dpakyntet, Katenpa 3a ncvxujatpujy, Hosu Cag, Cpbuja;

Ynusep3utet y Hosom Cagy, MeguumHckm dpakyntet, Katefpa 3a MeguUmMHCKy pexabunutauyujy, Hou Cag, Cpbuja

CAXETAK

YBoa/Lnm [incmopdonormja KpaHnodaLmjanHyx CTpyKkTypa
rokasasa ce Kao HajuctakHyTuja mehy dusnykum aHomanmja-
Ma Kop, cxu3odpeHux 6onecHuka. Lnmb Hawe cTyavje je pa
UCTPaXKMMO YYeCcTanocT KpaHmodpaumjanHmx aHoManmja Kog
cxuzodpeHmnx bonecHuka y Cpbuju.

Metop VicnutusaHy rpyny unHuno je 126 cxmsoppeHmx
60neCcHNKa, a KOHTPOJHY 124 30paBa UCNTaHUKa. AHanM3npaHo
je 27 ,MuHop” dbu3nuKx aHomanuja (MogrdnKoBaHMX No
BangponoBoj ckanw) 1 geBet BpeaHocTM MehycobHmx ogHoca
MepeHUX Bapujabnu.

Pe3yntatm Y ogHOCY Ha 34paBe NCNUTaHUKe CXn3odpeHm
60MecHULM Cy MManu 3HavajHo Behy ctony cnegehux ,mu-
Hop" $pM3MYKMX aHOManuja: TaHKa fJlaka Koce, Ba WK BuLle
BPT/IOra y BNacULUTY KOce, criojeHe obpBe, WpoKa 6a3a Hoca,
HICKO MOCTaB/beHeE YLIHE LWKOJbKE, BUCOKO YCKO HerLe, Kao
1 136pa3faHocT je3nKa (Hajyyectanuje cy bune ysgyxHe un

DOI: https://doi.org/10.2298/SARH180716056B

Andy3Ho noctaB/beHe 6pasfe) ca CTaTUCTAYKOM 3HauajHoLW Ry
oA p < 0,001. CraT!CTUYKM MOCMATPaHO, HajooIbY NPeANKTBHU
3Hauaj 3a pa3nrKoBaHe CXM30hPEHE 1 KOHTPOJSTHE rpyne 1masne
cy cnepehe Bapujabne: pasparbrHa n3mehy yHyTpallkUX YrioBa
ouujy, pasfasbuHa nmehy cnosballbux yrnosa ouujy, BpTi03u
y BlacMLUTY KOCe (CBa TP NapameTpa Ha HBOY 3HaYajHOCTV
of p=0,000) n Bucoko Henue (p < 0,001).

3aksbyyak Pe3yntaTu Halle CTyAvje MOAPKaBajy Heypopas3BojHM
KOHLIeNT HacTaHKa cxu3odpeHuje, y3 MoryhHocT nprmeHe y
AaJbUM MCUXMjaTPWjCKO-aHTPOMOJOLWK/M NCTPaXMBab1Ma.
KnuHnuku 3Hauaj ce ornefa y moryhHocty npahetba Moryhiix
eKToflepMaJIHUX MapKepa AyLWeBHUX 60necTy y OeTUHCTBY,
Te bUXoBOr nopeherba ca NCUXONOLWKM NPOGUIOM Y paHoj
apgonecueHymnju.

KmbyuHe peun: ,MnHop” mandopmauuje; deHoreHeTcKe
BapujaHTe; MopdomeTpuja nuua, cxmdodppeHn GeHoTum;
Avicnponopuuja nuua
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Creating social marketing strategy on the internet
within preventive health care — human papilloma
virus vaccination campaign
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SUMMARY

Introduction/Objective The main aim of the paper is to develop a foundation for creating internet social
marketing strategy in preventive health care, through research and campaign for vaccination against
human papillomavirus (HPV).

The aim of the study was to introduce a strategic approach of social marketing on social networks, for
vaccination against HPV campaign in Serbia.

Methods Quantitative research was conducted through the internet in December of 2016, using the
survey method. Participants in the study were parents whose children were candidates for the vaccination.
Results The research has shown that nearly one third of respondents do not know what HPV is, and about
the same number of respondents know that HPV causes cancer. In addition, only 14.5% of respondents
know that HPV is the most common transmitted disease in the world. With adequate awareness of safety,
97% of respondents would decide to vaccinate their children. Only 39% of parents could afford the
vaccination, although opinion change is caused by the information about the price of the HPV vaccine.
Consequently, 97.5% of the respondents would opt for vaccination in the case that it is free.
Conclusion Based on the results, and compared with best practices of other countries, we provided a
marketing strategy via social networks. The campaign focuses on the raising awareness of the need for
HPV vaccination and cancer prevention, including disseminating information to the target population,
through social networks.

Keywords: human papillomavirus; vaccination; prevention; social marketing; strategic marketing on

the internet

INTRODUCTION

Practical experience and evidence of health
promotion programs, campaigns, and national
strategies for key disease groups, such as HPV
virus infection, have increased throughout Eu-
rope. Enhancing social behavioral research
could provide a larger basis of evidence, as the
foundation for actions in prevention. Start-up
guidance through programs and campaigns for
the prevention of human papillomavirus (HPV),
through vaccination, is especially important for
young people.

There are two basic groups gathered around
the interest — the fight against HVP. The first
group is teenagers, during the period of maturity
for vaccination, and the second group is the
parents of those teenagers, who have the need
and responsibility to protect their children. For
young people, programs for the prevention of
HVP infection can include peer education,
inclusion of youth organizations, and school
health literacy programs. However, more sig-
nificant effects could be achieved through social
networks.

HPV infection is the most important risk
factor and a necessary condition for the de-
velopment of cervical cancer [1]. In Serbia, an
average of 482 women die of cervical cancer each
year, based on the estimates of the International
Agency for Research on Cancer and the Euro-
pean Network of Registries for Cancer, Serbia
remains in the group of European countries
with the highest rates of illness and dying from
cervical cancer.

HPV is also responsible for more than 90%
of cases of colon cancer, 71% of cancer of the
genital organs in both sexes, and 72% of cases
of lung and throat cancer, according to the US
National Cancer Institute. To date, more than
120 types of HPV have been identified. Some
of them (about 40 types of viruses) are sexually
transmitted and lead to infection of sex organs
and the anogenital region of both women and
men [2].

HPV is so widespread that most adults (about
70% of people) have had an HPV infection in
their lifetime. Primary HPV infection usually
does not exhibit any symptoms and most people
create antibodies without being aware that they
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have been infected. In some cases, HPV infection can be
maintained without any symptoms for many years. It is
therefore very difficult to say with certainty when and how
the infection occurred.

A study of 194 studies involving over one million women
with normal cytology showed that the global prevalence
of HPV infection in the world was 11.7% [3]. At younger
ages, it is very high and reaches the peak at 20-25 years. In
most women infected with HPV, the immune system will
generate antibodies and overcome viral infection within
6-24 months to create antibodies and to overcome viral
infection. Spontaneous disappearance of the infection oc-
curs in about 85-90% of cases, which is confirmed by the
low prevalence of latent HPV infection in women over 30
years of age [4]. In a small number of women, the infec-
tion persists (10-15%), and this occurs mainly when it is
caused by high-risk HPV types [5].

There are several ways to prevent the HPV infection.
This includes vaccination against HPV, change in sexual
behavior, smoking prevention, and other health education
activities. In this study, the focus of research relates to the
vaccination against HPV. In Serbia, the 2020 Health Policy
supports sustained efforts to combat infectious diseases
such as HPV. So far, there have been no vaccine advocacy
campaigns against HPV in Serbia, but have been imple-
mented for many years in developed countries of the world.

The use of HPV vaccines prevents the emergence of
persistent infection, precancerous changes, and malig-
nancies caused by certain types of HPV. Based on data on
the high incidence of HPV infection and the high risk of
developing an infection immediately after starting sexual
activity, the highest level of protection is achieved by the
use of the vaccine before the onset of sexual activity. For
this reason, vaccination is recommended at the age of 10-14
years. The vaccine is not recommended for girls younger
than nine years, because in this group the immunogenic-
ity and efficacy of the vaccine have not been investigated.
Vaccine efficacy in women over 26 years of age has not
been confirmed and additional research is ongoing. High
protection is achieved by immunization in women of the
age of 14 or 15 to 26 years if they have not started sexual
activity [6]. From the introduction of the vaccine in Europe
in 2006, the girls were at the center of attention. However,
the question of the usefulness of the vaccine for boys was
also raised - only the effectiveness of Gardasil vaccine was
evaluated and the results showed it to be as effective as it
is for girls, if not more so.

At the moment, there are two vaccines — Gardasil (Merck
& Co., Kenilworth, NJ, USA) and Cervarix (GlaxoSmith-
Kline plc., London, UK). According to the European Centre
for Disease Prevention and Control report, both vaccines
protect against high-risk types of HPV 16 and 18, which are
believed to be cancer susceptors in 73% of cases in Europe.
Gardasil, in addition, protects against HPV types 6 and 11,
which are the most common causes of condyloma of the
genital organs. Vaccines are given in three doses within
six months. Both vaccines are registered in Serbia, but the
Health Insurance Fund does not cover them; they are quite
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expensive for ordinary citizens, and not easily obtained in
clinics and pharmacies.

The role of parents and health workers is crucial, as
the vaccine is not mandatory, and parents’ approval is re-
quired. Of the 29 European Union member states, Norway,
and Iceland, vaccination against HPV is carried out in 19
countries. The rate of vaccination, however, is uneven and
ranges 17-84%. A full coverage of over 80% was in Portugal
and the UK in 2010.

The governments of the European Union countries, as
well as the government of Serbia, currently only spend a
small part of the health budget for health promotion and
disease prevention — around 3% [7]. According to Serbia’s
current Strategy for Health Development until Year 2020,
real health benefits can be achieved at affordable costs and
within resource constraints if effective strategies are adopted.

The main objective of the study is to develop a founda-
tion for the promotional strategy for increasing public
awareness of the capabilities, significance, and safety of
HPYV prevention through immunization. The specific aims
of the study were to determine the correlation between the
knowledge about HPV virus and decisions of parents to
vaccinate their children, as well as to determine whether
the price of the vaccine is a significant factor that affects
parents to vaccinate their children.

METHODS
Participants

The population for this research were parents with children
up to 15 years of age. The sample comprised 200 partici-
pants, representatives of the general population of Serbia.
The survey involved 172 women (86%) and 28 men (14%).

Twenty-one percent of the respondents had only one
child, 72% had two children, and only 7% had three chil-
dren. The total number of children is 228, of which 126
boys (55.26%) and 102 girls (44.74%).

Methods

In this research we applied quantitative research using a
survey method. The instrument used for this research was
the questionnaire given in Appendix A. The questionnaire
contains 15 questions. The role of the first group of three
questions was to collect demographic data. The next six
questions were designed to examine the participants’ fa-
miliarity with different aspects of HPV. The last group of
six questions was intended to collect data on intentions of
parents to vaccinate their children.

Data collection was performed using the online ques-
tionnaire, which was uploaded to Google Drive. The link
to the questionnaire was forwarded to the parent sample,
set to the active forums.

The sample in this study had characteristics similar
to those in the population. In addition, it was a stratified
sample, since it was derived from the target population as a
subset of the baseline, according to the criteria of the posi-
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Appendix A
RESEARCH QUESTIONNAIRE

1. Male or Female: F
2. Number of children (male or female):
3. How old are the children:
4. Do you know what HPV virus is? Yes No
5. Do you know that HPV is the most common reason for diseases in the world?

Yes No

6. Do you know that HPV virus has direct impact on triggering malignant diseases?

Yes No

7. Do you know that HPV virus can cause cervical cancer in women, as well as cancer in men?

Yes No

8. Do you know that HPV virus is the key cause for intimacy diseases in women and men?

Yes No

9. Scientific research has proved that HPV vaccine is efficient in preventing diseases. In that way you can

protect your children. Do you know that?

Yes No

10. More that 57 million doses of HPV vaccine have been distributed to date and all reports note their usefulness
- would your decision be to vaccinate your children?

11. Would you vaccinate your children if it were possible to do so free of charge in Serbia?

12.Would you decide to vaccinate your children even if the price were €300 per treatment (three are needed)?

Yes

13. Would you decide to vaccinate your children if the price were lower?

Yes

14. Do you think that the price for HPV vaccination in Serbia is too high?

Yes

Yes No
Yes No
No
No
No

15. In your opinion, which price level for the HPV vaccine is too high?

+ 20,000-30,000 RSD
+ 10,000-20,000 RSD
+ 5,000-10,000 RSD

+ 1,000-5,000 RSD

+ < 1,000 RSD

tion of the HPV vaccination decision-maker. Sampling was
conducted without the probability, and the sample elements
were selected based on the researchers’ own estimates. The
research sample was an intentional pattern; it represents a
basic set, which in turn represents the optimal model used
in this kind of pilot studies.

The research was done in accord with standards of the
institutional committee on ethics.

RESULTS

As much as 62% (124) of the respondents responded af-
firmatively to the question, Do you know what HPV is?
Only 14.5% (29) of those surveyed knew that HPV is the
most communicable disease in the world; 34.5% of the
respondents answered affirmatively to the question, Do you
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know that HPV virus is a direct cause of certain carcinogens?
However, only 15% (30) of the respondents knew that HPV
can cause cervical, vaginal, and vulvar cancer in women,
penis cancer in men, and anus and mouth or throat cancer,
as well as colorectal cancer in both sexes; 22% (44) of the
questioned parents knew that HVP is the main cause of
condyloma in men and women.

With the knowledge that many years of scientific research
have confirmed that HPV vaccine is very effective against
the HPV types that cause cervical and conjunctival cancer,
when asked if they would decide to vaccinate their child, as
many as 94% (188) of the respondents answered affirma-
tively. Figure 2 shows different parameters that influence
parents’ decision to vaccinate their children.

With the knowledge that more than 57 million doses of
HVP vaccine have been distributed to date without seri-
ous safety omissions, to the question whether they would
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Gender

B Women © Men

86%

Figure 1. Gender structure of respondents

EYes = No

Knowledge of

its effectiveness VO negative

effects

Price is about
300 euros Significantly
lower price than

present

Figure 2. Decisions based on different parameters

decide to vaccinate their child, as many as 96.5% (193) of
the respondents answered affirmatively. The same number
of respondents would decide to vaccinate their child if
there was a possibility of free HPV vaccination in Serbia.

The price of an HPV vaccine of about €300 (three neces-
sary doses) inevitably impacts the decision on vaccinating
one’s child against the HPV virus; only 39% (78) of the
parents decided in favor of the vaccination, which indicates
that the price is too high and economically unacceptable,
despite the parents’ desire to vaccinate their children.
As the confirmation of financial inability there was the
question, Would you have decided in favor of vaccination
earlier if the price was significantly reduced from the existing
one?, to which 97.5% (195) of the respondents answered
affirmatively. At the same time, as much as 93.5% (187) of
the respondents considered that the current market price
of HPV vaccines in Serbia is too high.

Table 1 presents different prices for the HVP vaccine
and the percentages of participants which would accept
different levels of prices for the vaccination of their child.

DISCUSSION

Aside from the significance of the HPV vaccine itself, vac-
cination in Serbia has only recently been applied. Also, to
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= Current price is high

Current price is not high

Figure 3. The percentage of respondents who believe that the current
market price of HPV vaccines in Serbia is high

Table 1. Opinions of the respondents on the acceptability of the HPV
vaccine price

Offered price n %
20,000-30,000 RSD 1 0.5
10,000-20,000 RSD 3 1.5
5,000-10,000 RSD 15 7.5
1,000-5,000 RSD 61 30.5
< 1,000 RSD 120 60

the best of our knowledge, a vaccination campaign against
HPV has not been done in Serbia to date.

Our results suggest that knowledge on the importance
of vaccination against HPV contributes to the willingness
of parents to vaccinate their children. This is in accordance
with other authors that recognize the importance of conduct-
ing campaigns with the main objective to raise awareness
and readiness of parents to vaccinate their children [8].
For example, the major promoter of the HPV vaccination
in Canada was the Society of Obstetricians and Gynecolo-
gists of Canada [8]. They used a website (hpvinfo.ca) as the
main channel for communication in the HPV vaccination
campaign. Throughout the website they provided all the
necessary information to publicize the importance of HPV
vaccination.

Similarly, our results evidenced that the cost of the
vaccination process is one of the main obstacles for HPV
vaccination in Serbia. Similar findings were reached by
other authors, who concluded that the strongest influence
on the acceptability of vaccination, besides the type of vac-
cine, is its cost [9, 10].

Some limitations of the present study should be acknowl-
edged. First, we observed parents that vaccinated, and those
who did not vaccinate their children together. Splitting those
two samples would probably be useful to find out which
were the main drivers that lead some parents to vaccinate
their children, in addition to determining obstacles, such
as the absence of knowledge and high costs. Also, we did
not analyze cultural and social factors that could play a
very important role in making a decision on vaccination.
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CONCLUSION

HPV vaccine provides highly effective protection against
cervical cancer and other HPV-induced diseases. The
aim of the HPV vaccination campaign is to significantly
reduce the incidence of malignancies caused by HPV in-
fection through the promotion of public awareness of the
possibilities, significance, and safety of prevention of the
disease through immunization.

The basic principle of communication that is pursued
through social networks is continuity. The advantage is
a direct channel of communication with clearly defined
target groups, with properly created messages. Campaigns
implemented in this way give a detailed insight into the ratio
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of invested resources and achieved results. The campaign
focuses on developing awareness of the need for vaccina-
tion against HPV viruses, cancer prevention, including
the spread of information through social networks such
as Facebook, Tweeter, and YouTube to target populations.

The strategy of social marketing on the internet in pre-

ventive health care is an important segment of the overall
communication of health care to the public. The specificity
of the activity requires the authenticity of the approach,
as well as the need for promotional campaigns and public
advocacy of certain values in order to improve health.
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Kpeupare apyluTBeHe MapKeTUHLLKe CTPaTernje Ha MHTEPHETY Y OKBUPY
NpeBeHTUBHE 3A4PaBCTBEHE 3aLUTUTE — KaMNakba BaKLUHaLMje NPOTUB XyMaHor

nanuaoma Bupyca

Jenena Mutposuh', CaHgpa KHexesuh?, Jenena Myruh®, Munuua Koctuh-CrankoBuh', Mapuja Jouh', Pagmuna JaHuumh!

'YHuBep3uteT y beorpagy, Pakyntet opraHn3aLyoHnx Hayka, beorpag, Cpbuja;
*Yunsepautet y CjameHy, MeamumHcKa aHTpononoruja, Kategpa 3a MeauumuHcKy aHTpononorujy, Cjamet, KiuHa;
3YHuBep3uTeT, MegutepaH’, DakynteT 3a ekoHomujy 1 613HUC, MogaropuLa, LipHa lopa

CAXETAK

YBopa/Linmb OCHOBHY Lvsb OBOT UilaHKa je Aa ce pa3Buje 0CHOBa
3a Kpenparbe CTpaTervije MapKeTrHra Ha MHTEPHETY y NpeBeH-
TVBHOj 34PaBCTBEHO] 3aLUTUTIN KPO3 UCTPAXKUBAHE 1 Kammakby
3a BaKLMHaLUwjy NpoTyB XyMaHor nanunoma supyca (XIB). Liub
cTyauje je 6ro yBoherbe CTpaTelwKor MpUcTyna coLmjanHor
MapKeTUHIa Ha APYLITBEHE MPeXKe y KamMmMatby 3a BaKUMHaLujy
NpoTMB XyMaHor nanunoma supycay Cpbuju.

Metope KBaHTUTaTVBHO UCTPaXKMBatbe je CNPOBEAEHO aHKe-
TpatbeM NyTemM MHTEPHETa, TOKOM feLembpa 2016. roguHe,
Yy Koje Cy 6unu yKiby4eH poguTesbm umja cy fela KaHguaatu
3a BaKLUMHauujy.

PesynTatu [Jo6mjeHu pe3ynTatii UCTPaXKMBakba NMoKasanu cy fia
CKopo jeaHa TpehurHa ncnmTaHUKa He 3Ha wwra je XMB, a ckopo
ncTn 6poj ncnutaHuka 3Ha aa XMB y3pokyje pak. Mopepa Tora,
camo 14,5% vcnutaHuKa 3Ha Aa je XIMB 6onect Koja ce Hajuelwhe
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npeHocn y ceTy. Y3 ogroBapajyhu H1Bo cBecTn o 6e36efHOCTM
BaKLUMHe, 97% mcnuTaHuKa 6y ogfyunno aa BakLMHULLE CBOjy
Aeuy. BakumHauwmjy moxe aa npuywtin camo 39% pogutesba,
Mafla Ha MPOMeHY HXOBOT MULLTbEHA YTHYe UHPOPMaLMja
o ueHm XIMB BakumHe. CxoaHo Tome, 97,5% ncnutaHrka 6u ce
OMpeAenuno 3a BakLMHaLmjy y cnyyajy fia je 6ecnnatHo.
3akmyuak Ha ocHoBy pe3ynTata u nopehetba ca Hajoosbum
npakcama gpyrux 3emasba, Npefnoxuiam CMO MapKeTUHLLKY
cTpaTervjy npeko ApyLTBeHUX Mpexa. Kamnarba ce dokycmpa
Ha nopm3arbe CBeCTU o NoTpebu BakyyHauyje npotus XIMB-a n
npeBeHuujy KapumrHoMa, yKkibyuyjyhn wipere nHdopmavuja
LWbHOj nonynauunju nyTem ApyLTBEHNX MpeXa.

KrbyuHe peun: xymaHv nanuiaoma BMpPYC; BakLMHaLmja; npe-
BEHLMja; COLMjaTHN MapKETUHT; CTPaTeLW KN MapKeTUHT Ha
VHTEPHETY

www.srpskiarhiv.rs
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Stage of glaucoma damage before surgery
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SUMMARY

Introduction/Objective The aim of study was to collect information about factors related to glaucoma
damage at the time of surgery in Novi Sad, Vojvodina province, Serbia.

Methods Retrospective data collection on filtrating procedures of 38 patients with open-angle glaucoma
was performed. The study was done at the University Eye Clinic, Clinical center of Vojvodina, Serbia
between July 2011 and December 2014. The following variables were collected from a data collection
sheet at last visit for each patient: age, sex, best-corrected visual acuity (BCVA), visual field indices (MD
and PSD), number of active antiglaucoma drugs, glaucoma type, and surgical procedures.

Results The mean age was 66.21 + 17.92 years. Among patients, 57% were female and 43% were male.
Primary open angle glaucoma (POAG) was found in 60% (23/38), pseudoexfoliative glaucoma (XFG) in
37% (14/38) of patients. The median number of active antiglaucoma drugs was 2.73, ranging 1-4. More
than 90% of patients were on two or more medications before surgery. Mean BCVA was 0.64 + 0.68
and oscillated 0.1-1 (according to Snellen). IOP on last visit before surgery varied 15-42 mmHg (mean
IOP 26.11 £ 13.20 mmHg). Visual filed index MD showed minor and highest absolute values from
-0.82 --35.25 dB (mean MD -18 dB + 19.15). All patients had trabeculectomy with Mitomycin C procedures.
Conclusion Our survey found that the level of damage is advanced in terms of visual field loss. In most
patients (52.63%), visual acuity was well preserved. POAG and XFG are the most frequent diagnosis.
Women and elderly population were represented in higher number in our study. Level of IOP suggests
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a trend to make a surgical decision at higher pressure regardless the stage of glaucoma damage.

Keywords: glaucoma; stage; damage; surgery

INTRODUCTION

Glaucoma is the leading cause of irrevers-
ible blindness in Europe. There are many risk
factors for glaucomatous optic neuropathy,
but the two most consistent of which appear
to be intraocular pressure (IOP) and age [1].
Controlling IOP has been the primary focus
of glaucoma treatment. Increasing age was as-
sociated with increasing IOP in most studies
[1]. Direct correlation between extent of visual
field loss and the level of pre-treatment IOP
have been found to be weak for primary open
angle glaucoma (POAG) [2, 3]. The probability
of developing glaucoma at certain IOP may be
different for different types of glaucoma [4].
Stronger correlation between visual field loss
and IOP has been seen in pseudoexfoliative
glaucoma (XFG) [2].

Major risk factors for glaucoma blindness are
the severity of the disease at presentation and
life expectancy [5]. A young patient with mild
optic nerve damage is at much higher risk of
getting blind in his lifetime than older patients,
so the treatment must be individualized to the
needs of rate of progression. Patients with se-
vere functional loss or younger patients with
manifest disease should have more aggressive
treatment, including filtration surgery [6, 7].

The goal of glaucoma therapy is to maintain
good vision for the patients’ lifetime, which will

sustain the quality of life [8]. In making the
right decision for glaucoma surgery, the sur-
geon must consider the life expectancy of the
patient, disease progression rate and the risk-
benefit of the other therapy. The surgeon must
weigh the surgical benefit such as the likelihood
that the surgery will be successful, and prevent
further visual loss against the risks of surgical
failure and complications. Surgery should be
used more frequently at an earlier stage, rather
than as a last resort [9]. What needs to be kept
in mind is the fact that vision loss from optic
nerve damage is irreversible, while vision loss
from a common glaucoma surgery complica-
tion can be corrected.

Filtration surgery is indicated when medi-
cal therapy fails to provide adequate control of
intraocular pressure or when IOP is too high
in spite of maximal tolerated glaucoma medi-
cation [10].

The aim of our study was to collect informa-
tion about factors related to glaucoma disease
at the time of surgery in the city of Novi Sad,
Vojvodina, Serbia.

METHODS

This was an observational, retrospective clinical
case-series study. This study was done at the
Eye Clinic of the Clinical center of Vojvodina,



Stage of glaucoma damage before surgery

Novi Sad in the period between July 2011 and December
2014, and it was done in accord with standards of the in-
stitutional Commiittee on Ethics. Thirty- eight patients (38
eyes) who underwent filtration glaucoma procedures were
analyzed in the study. Selected cases had the diagnosis of
any type of open angle glaucoma, either primary or sec-
ondary, including POAG, normal tension glaucoma, XFG
and pigment dispersion glaucoma.

Surgeons had collected the following variables from
each patient on the last visit: age, sex, eye, best corrected
visual acuity (BCVA), mean deviation of visual field (MD
in dB), pattern standard deviation (PSD), IOP on the last
visit (mmHg), number of used antiglaucoma drugs, glau-
coma type and surgical procedures. Glaucoma was defined
as either visual field defect or glaucomatous changes of
the optic nerve head (neural rim loss, disc asymmetry,
blood vessel changes, peripapillary atrophy). The visual
field evaluation was performed using the Humphrey field
analyzer- program 24-2 or 30-2 (Carl Zeiss Meditec AG,
Jena, Germany) equipped with STATPAC. MD and PSD
data was entered for statistical analysis in absolute values.

The data were coded and entered in a database. Statis-
tical analysis was performed using the Statistical Package
for Social Sciences. Standard statistical parameters and
methods (descriptive statistics and frequency distribu-
tion) were used. Numerical data were presented using
mean value and standard deviation (SD).

RESULTS

The mean age of all analyzed patients was 66.21 + 17.92
years. Among them 57% were women and 43% were men.
POAG was found in 60% (23/38), XFG in 37% (14/38),
and pigmentary glaucoma in 3% (1/38) of patients. We
recorded that all our patients had trabeculectomy with
Mitomycin C as filtering procedure. The median number
of used antiglaucoma drugs was 2.73, ranging from 1-4.
More than 90% of patients were on two or more medica-
tions before surgery. 2.63% patients were on one medica-
tion, 38.84% were on two medications, 44.73% were on
three medication and 15.78% were on four medications.
Mean BCVA was 0.64 £ 0.68 and was oscillated from 0.1-1
(according to Snellen). There was 52.63% of patients who
had BCVA > 0.8 (Table 1).

IOP on the final visit before surgery varied from 15-
42 mmHg (minimum and maximum median values).
Mean IOP was 26.10 + 13.20 mmHg and were higher than
21 mmHg in 29/38 patients (76.31%) (Figure 1).

Visual filed index MD showed minor and high-
est absolute values from -0.82 to -35.25 dB (mean MD
-18 dB + 19.15). Mean PSD value was 6.99 + 6.27 and
varied from 1.5 to 14.6 (Figure 2).

DISCUSSION

Our survey found that the level of damage in glaucoma
patients before surgery is advanced in terms of visual field
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Table 1. Visual function factors, IOP and preoperative number of drugs

Parameters Mean = SD Range (min-max)
Age (years) 66.21 +18.16 36-81

IOP (mmHq) 26.11+13.20 15-42
BCVA 0.64 £ 0.68 0.01-1

MD (dB) -18.01 £19.5 -35.52-(-0.82)
PSD 6.99 +6.27 1.5-14.6
Number of active drugs 274 +1.51 1-4

IOP - intraocular pressure; BCVA — best-corrected visual acuity; MD - mean
deviation; PSD - pattern standard deviation
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Figure 1. Intraocular pressure before the surgery
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Figure 2. Stage of damage - visual function indices

MD - mean deviation: PSD - pattern standard deviation

loss. Mean visual field index was -18 dB, which is consid-
ered advanced visual field loss damage according to Ho-
dapp Classification Staging [11]. Open angle glaucoma was
classified as POAG and secondary open angle glaucoma
(pseudoexfoliative and pigmentary). Sixty patients had
POAG and 37% of patients had XFG. Such a high number
of patients with XFG could be explained by the fact that
many of them had more progression and more difficulty to
control IOP [12]. Surgery is frequently done earlier among
XFG patients in contrast to POAG. Nonetheless, studies
have shown that the long-term success of trabeculectomy in
XFG may be better than that documented with POAG [12].

In our study, women and elderly population were pre-
sented in higher number. More than 90% of patients were
on two or more medication having in mind that three or
more medications are considered the maximal medical
antiglaucoma therapy.

Clinical decision making for glaucoma surgery depends
on several factors. There are no general recommendations
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for glaucoma surgery and for each patient many factors
have to be taken into account when choosing a surgical
treatment. In patients with POAG, the indications for sur-
gery are the documented visual field and optic nerve dam-
age that threatens the patient’s vision, despite the maximal
tolerated medication with or without previous laser sur-
gery. IOP that is high enough to place the future health of
optic nerve at significant risk is the important factor for
surgical indication [13].

Theoretically, it will be more frequently indicated when
the disease progresses in the context of maximal medi-
cal therapy and uncontrolled IOP, but surgeons can also
recommend it either in the progressive patients at risk of
vision threatening, despite an apparently well controlled
IOP, or when IOP is unacceptable high regardless the func-
tional status. Our survey found that more than 90% of
patients were on two or more medication and only 15.78
% of patients were on maximal medical therapy showing
that filtration surgery was not the last resort, which is not
in correlation with the guidelines [9, 10, 14]. Analysis of
IOP level before surgery also showed that when IOP is
too high despite the level of visual function loss, surgeons
could decide to perform filtering procedures regardless of
stage of the damage [15].

The glaucoma staging applications nowadays allows
automated, reproducible, and objective classification sys-
tem for staging glaucoma damage for multiple 24-2 visual
functions of Humphrey visual field. Recent publication was
a proof of concept that could translate into useful tool to
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analyze and stage visual functions more objectively [16].
Latest results regarding quality of life in glaucoma patients
demonstrate that quality of life is impaired in patients with
glaucoma and this alteration is greater the more advanced
is glaucoma damage in the best or both eyes [17].

In the last few years, the authors continued to collect
new data of the stage of glaucoma damage before the sur-
gery and the study will be updated in near future.

CONCLUSION

Our survey found that the level of damage is advanced in
terms of visual field loss. In most patients (52.63%) visual
acuity was well preserved. POAG and XFG are the most
frequent diagnosis. Women and elderly population were
represented in higher number in our study. Level of IOP
suggests a trend to make a surgical decision at higher pres-
sure regardless the stage of glaucoma damage.
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CteneH rnaykomcKor owTteherba npe XUpypLUKe MHTepBeHLuje

Huvkona babuh'2, AnekcaHgap Mumbkosuh'? Casa bapuwuh', Bnagummp YaHagaHosuh'
'KnuHnykn ueHTap BojsogunHe, KnuHika 3a ouHe 6onectu, Hosu Cag, Cpbuja;

*YHneep3utet y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAMETAK

YBopa/Lum Linmb nctpaxmsara je 610 aa ce npukyne nogauu
0 paKTopuMa Koju Cy MoBe3aHM ca MayKoOMCKUM oLTeherem
Kog 6onecHuKa npe xupypLuke nHTepBeHuyje y Hosom Cagy
(BojBoguHa, Cpbuija).

MeTope Y peTpocneKkT!BHOj CTYAMjU aHanu3npaHo je 38 6onec-
HVKa Ca rMayKOMOM OTBOPEHOT Yyr/la KojuMa je U3BplueHa dun-
TpauuoHa onepauuja Ha KnuHnum 3a ouHe 6onectu KnnHmukor
LieHTpa BojsoauHe y neprogy og jyna 2011. fo feuembpa 2014.
3a cBaKor 60necH1Ka Ha NOCNeAH0j KOHTPONV MPe XUPYPLLKe
MHTepBeHLMje NpUKynsbeHu cy cnepehn nogauu: roguHe cra-
pocTu, non, Haj6orba KOprroBaHa BYAHA OLUTPMHA, UHAEKCH
BUAHor nosba (MD v PSD), 6poj nekoBa y Tepanuju rnaykoma,
BPCTa rnaykoma v BpcTa MHTepBeHLuje.

Pesyntatm [poceyHa cTapocT 6onecHKa y 0BOj CTYAWjY U3HOCK-
naje 66,21+ 17,92 roguHa. Of yKynHor 6poja 6onecHuKa 6uno
je 57% xeHa 1 43% myLikapaua. [pumapHy rnaykom oTBOpeHor
yrna umano je 60% (23/38), a nceynoekchonujatvBH1 rnaykom
37% (14/38) 6onecHuKa. lMpoceyaH 6poj KopuiwheHnx aHTUMa-
YKOMCKMX JIeKOBa 13HOCKO je 2,73 1 KpeTao ce of 1 Ao 4. Buwe
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of, 90% 6onecHrKa 610 je Ha iBa UV BULLIE aHTUIAYKOMCKA
neKa npe onepaTuBHOr Jieyetba. lMpoceyHa Hajborba KopuroBaHa
BUAHa OLITPMHa n3Hocuna je 0,64 + 0,68 y pacnoHy 0,1-1,0 (no
CHeneHy). IHTpaoKynapHu NpUTCaK Ha NOC/eAHEM Mepetby
npe onepaTyBHOr fleyerba KpeTao ce 15-42 mmHg (npoceyaH
VHTPAOoKynapHu nputrcak je 26,11 £ 13,20 mmHg). iHpekc Bu-
[HOT Mosba UMao je Hajmatbe U Hajeehe anconyTHe BpeAHOCTU
-0,82 dB - -35,25 dB (npoceuaH MD -18,00 + 19,15). CB1 Hawun
60onecHMLM manu cy TpabekynekTomujy ca MUTOMULMHOM Lle.
3akrbyyak Hawa ctyauja je nokasana fa 6onecH1LM Majy BY-
COK cTeneH owTehera No HAEKCY BUAHOT nosba. Kog Hajseher
6poja ncnutaHuka (52,63%) BMaHa owTpuHa buna je fobpo
ouyBaHa. MprMapHu rnaykom OTBOPEHOT Yra 1 NceyaoeKc-
donvjatrBHM rnaykom 6une cy Hajuyewhe agnjarHo3se. Y ucnu-
TaHoj rpynu 6onecHnKa Beha je 3acTyn/beHOCT XeHa 1 ocoba
CTapuje X1BOTHe Ao6w. BrcrHa MHTpaoKynapHOr NpUT1CKa
cyrepuLLe TpeHA fa ce oaJlyKa O XMPYPLUIKOj MHTEPBEHLIMjY AO-
HOCU KOJ} FeroBUX BUCOKMX BpeAHOCTY, 6e3 0631pa Ha cTeneH
owTehema.

KmbyuHe peun: rnaykom; cteneH owrehetrba; xupypruja

www.srpskiarhiv.rs

363



DOI: https://doi.org/10.2298/SARH181231035F

UDC: 616.61-006.6

CASE REPORT / MPUKA3 BONNECHUKA

Recurrent epistaxis as a manifestation of renal cell
carcinoma sinonasal metastasis
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SUMMARY

Introduction Renal cell carcinoma is the most frequent infraclavicular primary tumor metastasizing in
the sinonasal region, although these metastases are not common. We present an unusual case of recur-
rent epistaxis as the initial sign of renal carcinoma sinonasal metastasis and discuss the diagnostic and
treatment options.

Case outline A 66-year-old patient was admitted to the hospital due to recurrent and severe epistaxis. The
patient underwent nephrectomy due to renal cell carcinoma, with no signs of relapse during a three-year
follow-up. Nasal endoscopy and computed tomography revealed a large mass in nasal cavity, spreading
to the anterior and posterior ethmoid cells, sphenoid sinus, orbit, and anterior cranial fossa. Definite
diagnosis of renal cell carcinoma metastasis in sinonasal region was made by a pathologist after biopsy
and further radiological examination showed no signs of malignant disease in the abdomen, thorax, or
pelvis. Although the patient had received 50 Gy of radiation therapy, the malignant disease was evalu-
ated as progressive with further extension in anterior cranial fossa and maxilla, and the patient died five
months after the occurrence of epistaxis.

Conclusion In patients with recurrent epistaxis who also had a history of renal carcinoma, endoscopic
finding of tumefaction in the nasal cavity should raise a suspicion of sinonasal metastasis. In such cases,
biopsy is mandatory to differentiate a metastasis from primary sinonasal tumors. Histological confirma-
tion should be followed by radiological examination of the abdomen, thorax, and pelvis to evaluate the
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possibility of renal cell carcinoma recurrence or metastatic dissemination elsewhere.
Keywords: epistaxis; renal cell carcinoma; neoplasm metastasis; nasal cavity

INTRODUCTION

Nasal cavity and paranasal sinuses are very rare
sites of metastatic disease. Renal cell carcinoma
(RCCQ) is the most common malignant renal
tumor with unpredictable course that develops
extranodal metastases of the head and neck in
1.1% of cases [1]. It is reported to be the most
frequent infraclavicular primary tumor metas-
tasizing in the sinonasal region, although these
metastases are not common [2].

We present an unusual case of recurrent
epistaxis as the initial sign of RCC sinonasal
metastasis and discuss the diagnostic and treat-
ment options.

The patient’s written consent was obtained and
publication conforms to the ethical standards.

CASE REPORT

A 66-year-old male was admitted to the hos-
pital due to recurrent and severe epistaxis. The
patient had a medical history of hypertension
and cardiac arrhythmia regulated with standard
medications prescribed by the cardiologist and
pacemaker implanted four years earlier. The
patient underwent nephrectomy due to RCC,

with no signs of relapse during a three-year
follow-up. Also, he had sigmoid colon carci-
noma resected 13 years earlier, with no signs
of recurrence.

The initial laboratory testing excluded a
coagulopathy or high blood pressure as a di-
rect cause of bleeding (prothrombin time 10.7
seconds, activated partial thromboplastin time
31.7 seconds, international normalized ratio
1.1, platelet count 210 x 10°*/mL, blood pressure
110/80 mmHg).

During an endoscopic examination, a large
hypervascular outgrowth in the nasal cavity
was determined as the source of the bleeding.
Computed tomography (CT) scan showed
a soft-tissue density mass in the nasal cavity,
spreading to the anterior and posterior eth-
moid cells, the sphenoid sinus, the orbit, and
the anterior cranial fossa (Figure 1). Despite
the CT scan finding, the patient had no visual
impairments or neurological deficits, except hy-
posmia. During hospital treatment, the patient
complained of frontal headaches, which were
treated with standard analgesic therapy.

Definite diagnosis of RCC metastasis in
the sinonasal region was made by a patholo-
gist after an endoscopic biopsy (Figure 2). He-
matoxylin and eosin staining showed a tumor
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Figure 1. The 66-year-old male patient with recurrent and severe epistaxis and a history of colon carcinoma resection and nephrectomy due
to renal cell carcinoma; CT scan of the paranasal sinuses: axial views; arrows point to a renal cell carcinoma sinonasal metastasis with orbital

and anterior cranial fossa extension

Figure 2. Histopathological findings after endoscopic biopsy of a sinonasal tumor in the 66-year-old male patient; A) the tumor is under the
strip of flattened pseudostratified epithelium (arrow); the tumor is composed of large clear cells organized in acini (H&E); B) the tumor is positive
for renal cell carcinoma antigen; C) the tumor is positive for vimentin; pseudostratified epithelium is negative (arrow)

composed of large clear cells organized in acini. The cells
showed immunohistochemical positivity for the RCC an-
tigen, vimentin, and CD10, but were negative for CK7 and
CK20.

Further radiological examination with CT showed no
signs of malignant disease in the abdomen, the thorax, or
the pelvis. The neck ultrasound finding was normal, with
no enlarged lymph nodes or signs of neoplastic disease in
the thyroid gland.

Although the patient had received 50 Gy of radiation
therapy, malignant disease was evaluated as progressive
with further extension in the anterior cranial fossa and
the maxilla. The patient with incurable RCC sinonasal
metastasis died five months after the epistaxis appearance.

DISCUSSION

Nasal secretion, stuffy nose, and epistaxis are very common
complaints in otorhinolaryngology practice. In such cases,
detection of hypervascular tumefaction in the nasal cavity

found during clinical examination should raise suspicion

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):364-367

about primary sinonasal tumor, such as hemangiomas,
hemangiopericytomas, adenocarcinomas, or melanomas.
Infrequently, those patients are diagnosed with metastat-
ic sinonasal tumor spreading from distant primary sites.
Primary and metastatic sinonasal tumors are difficult to
differentiate by clinical and radiological examination -
therefore, biopsy is recommended.

Sinonasal metastases are quite rare; however, RCC is the
most common malignancy that metastasizes to this area
[3]. Common sites of RCC metastases are the lungs, the
liver, the adrenal glands, the brain, and bones. Most of the
patients develop multiple RCC metastases, such as in the
lung and the liver; on the other hand, sinonasal metastases
are commonly solitary.

Hematogenous spread of RCC tumor cells to the sino-
nasal region is carried out by two routes; one is respon-
sible for the dissemination through the inferior vena cava,
the heart, the lungs, and maxillary artery, and the other
leads to the head and neck region via Batson’s paraver-
tebral venous plexus, bypassing the lungs. Therefore, the
caval route could be responsible for the concurrent lung
or brain metastases, and the retrograde venous route could
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explain uncommon presentation of sinonasal metastasis
without evidence of malignant tumor elsewhere. Another
explanation for solitary sinonasal metastasis of RCC could
be lymphatic spread of tumor cells via the thoracic duct.

Today, RCC is often asymptomatic and is generally de-
tected incidentally. One third of newly diagnosed RCC
patients have a distant metastasis as the initial presentation;
another third of RCC patients develop a metastasis dur-
ing the follow-up [4]. In our case, the patient underwent
curative nephrectomy three years before the appearance of
recurrent nasal bleeding and had been disease-free during
the regular follow-up. Radiological examination showed
solitary sinonasal metastasis with no metastatic spreading
elsewhere. The long latency interval may be attributed to
the slow-growing characteristic of RCC and the fact that
RCC is under the influence of the host immunity. Were
there any metastasis elsewhere undetected by the radiologi-
cal examination or did RCC develop a solitary sinonasal
slow-progressive metastasis is the question that needs to
be addressed.

The common presentation of RCC sinonasal metasta-
sis comprises nasal obstruction, swelling, and pain. Ap-
proximately 46% of these patients complained of recur-
rent epistaxis due to highly vascular nature of RCC and
its metastasis [5]. Identification of von Hippel-Lindau
tumor suppressor (pVHL) considerably improved the
understanding of RCC molecular biology. pVHL is a
component of E3 ubiquitin ligase complex that targets
a units of hypoxia-inducible factors (HIF-1, HIF-2) for
proteasomal degradation in the environment with a nor-
mal oxygen concentration. In hypoxic conditions, HIF-1a
is stabilized and induces the transcription of a number
of downstream genes involved in pathogenesis of head
and neck squamous cell carcinoma. HIF-1a significantly
contributes to carcinogenesis by inducing angiogenesis
through the synthesis of vascular endothelial growth fac-
tor (VEGF). HIF is known to be upregulated by the VHL
gene, whose functional loss is identified in the majority
of clear cell RCCs. This sequence of events is responsible
for increased vascularity of RCC sinonasal metastases and
epistaxis as a major sign of the disease.
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Histopathological confirmation of sinonasal metastatic
RCC should be followed by the evaluation of the possible
recurrence of the primary tumor or distant spreading else-
where. Positron emission tomography — computed tomog-
raphy (PET-CT) has high sensitivity and specificity in de-
tecting RCC recurrence and results are in correspondence
with conventional radiological examination with CT and
magnetic resonance imaging [6]. On the other hand, PET-
CT is more powerful in detecting early metastatic disease,
especially in bones and muscles [7]. High level of false posi-
tive results due to inflammation or scaring should raise cau-
tion with clinicians during RCC evaluation on PET-CT.

Metastatic renal carcinoma has a poor prognosis due
to chemotherapy and radiotherapy resistance and silent
growth. Surgical treatment is considered the optimal
choice for patients with single resectable sinonasal me-
tastasis. Five-year survival of 35% is reported with such
patients after radical excision and nephrectomy [5]. Treat-
ment modalities such as radiotherapy, chemotherapy, or
immunotherapy are reserved for patients with unresectable
metastatic disease. In the last decade, numerous molecular-
targeted agents were approved with positive impact on sur-
vival of patients with metastatic RCC [8]. Antiangiogenic
therapy with VEGF inhibitors is considered the first-line of
targeted therapy, comprising a great variety of novel agents
[9]. Generally, chemotherapy is used with patients who did
not respond to immunotherapy. Patients with metastasis in
multiple organs have a very poor prognosis, with five-year
survival below 7% [10]. Our patient had a nonresectable
metastasis and radiotherapy did not achieve any benefit,
which can be explained by tumor biology and volume.

In patients with recurrent epistaxis that also had a his-
tory of renal carcinoma, endoscopic finding of tumefaction
in the nasal cavity should raise suspicion of RCC sinonasal
metastasis. In such cases, biopsy is mandatory to differen-
tiate a metastasis from primary sinonasal tumors. Histo-
logical confirmation should be followed by radiological
examination of the abdomen, the thorax, and the pelvis to
evaluate the possibility of RCC recurrence or metastatic
dissemination elsewhere.
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MoHassbajyhe KpBapere U3 HOCa Kao MaHUdecTalMja CUHOHa3aIHe MeTacTase

KapuuHoma bybpera
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CAMETAK

YBop KapuyHom peHanHux henvja je Hajuewwhn nHdpaknasmky-
NapHU TYMOP Kojy MeTacTa3npa y CMHOHa3aHy PernoH, Maga
OBe MeTacTa3e HMCY TONIMKO YecTe. lpeacTaB/baMo HeobnyaH
CNyyaj 6onecHrKa Kop Kora je KpBaperbe 13 Hoca 61no npBu
3HaK CMHOHa3a/lHe MeTacTa3e peHasHor KapLHOMa 1 fuc-
KyTyjemo O AnjarHOCTUYKIM ¥ Tepanmnjckum moryhHocTma.
Mpukas 6onecHuKa LllesneceT wectoroaniukby 6ONECHNK je
NPUMbEH Ha BONTHNYKO Nleyetrbe 360r NnoHaBsbajyher, UHTeH3u-
BHOT KpBapeta 13 Hoca. bonecHuKy je npetxoaHo 36or Kap-
LIMHOMa OACTpareH bybper v TOKOM TPoroauLHber npahera
Huje MMao 3HaKoBe penarca ManurHe 6onectu. EHgockonckum
npernefom 1 KOMMjyTeprm3oBaHoOM ToMorpadujom yTepheH je
BENIVKM M3paLlTaj y HOCHO] LWYMN/bUHK, KOjU Ce LUMPW Y MPeatbe
1 3aatbe eTmouaHe henvje, cheHOMAHN CUHYC, OYHY AYMby 1
npeatby MoxaaHy jamy. buoncujom je nocrasbeHa AnjarHosa
MeTacTase KapumHoma 6ybpera, a farba paMosnoLKa ncnu-
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TrBatba Cy NCK/byymnia NocTojatbe penanca manurHe 6one-
CTW y Manoj Kapnuuy, abgomeHy unm rpygHom Kotuy. Mako je
6051eCHVK NPYMKO paguoTeparnujy, TYMOp je MCNob1o farby
nporpecujy y npefHoj MoXXAaHoj jaMu 1 Makcunu, a 6onecHnK
je npemnHyo NeT MeceLm Nocsie nojaBe KpBapeka 13 Hoca.
3aksbyuak Kog 6onecHuka ca noHasmbajyhvm KpBaperem 13
HOCa KOjy1 Y IMYHOj aHaMHe3M Majy nofaTak o KapLuHomy 6y-
6pera 1 KoA Kojux je eHJOCKOMCKUM nperneaom BubeH Tyme-
baKT y HOCHOJj WYMIbYHK, Tpebano 61 NocymrbaT Ha MoryhHocCT
CMHOHa3asHe MeTacTase. Y TakBUM ClyyajeBMMa obaBe3Ha je
6ri0cnmja Kako 61 ce pa3nrnKoBao NPYMAPHM TYMOP Of MeTac-
Ta3se. [locne NaToxXMCTONOLKe NOTBPAE MeTacTa3e KapLyHoma
6y6pera noTpebHO je cNpoBecTV PajMoJOLWKO NCINTMBaHE
Marne Kapnuue, abJoMeHa 1 rpyaHOr KoLa Kako 61 ce UCKIby-
yuna pasba AMceMmHaumja ManurHe 6onectu.

KmbyuHe peun: envictakca; kKapumHom bybpera; meTactasa Ty-
MOpa; HOCHa LUy MbrHa
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CASE REPORT / MPUKA3 BONNECHUKA

A case of a three-month-old female infant with
incarcerated femoral hernia

Jovan Mladenovi¢, Nebojsa Videnovi¢, Milan Filipovi¢, Rasa Mladenovi¢, Zlatan Elek
University of Pristina - Kosovska Mitrovica, Faculty of Medicine, Kosovska Mitrovica, Serbia

SUMMARY

Introduction Femoral hernia in children is very rare and it appears in 0.2% of all hernias during child-
hood. It is three times more frequent in girls. The aim of this paper is to present a female infant with

incarcerated femoral hernia.

Case outline A female infant aged three months was hospitalized with classical clinical signs of incarcer-
ated left femoral hernia. After preoperative preparation, a transversal inguinal incision was performed
on the left side and an incarcerated femoral hernia was confirmed with a torn and gangrenous left ovary
and fallopian tube. Following adnexectomy, the hernia sac was ligated and resected and hernioplasty
was made by the reconstruction of the Cooper’s ligament.

Conclusion A delayed surgical intervention for incarcerated femoral hernia in a female can result in a
loss of the ovary and the fallopian tube, which may lead to serious consequences later in life.
Keywords: femoral hernia; incarceration; ovary and fallopian tube

INTRODUCTION

According to McVay and Savage [1], hernias
represent a defect in the continuity of the nor-
mal musculo-aponeurotical and fascial ab-
dominal wall. They can be either congenital or
acquired, with a protrusion of the abdominal
cavity contents through the openings of the
abdominal wall. Persistent patent processus
vaginalis is presented by the peritoneal turn-
up which goes from the inguinal region to the
scrotum or labium [2]. Femoral and direct in-
guinal hernias in children are very rare.

Femoral hernia is the type of hernia in which
a protrusion engages the femoral ring and fas-
cia transversalis, penetrating into regio cruralis
through relatively small femoral openings.

Femoral canal has got the shape of a cone
with two holes. The first one, femoral ring,
which is the entry part of the femoral canal,
and the second one, much smaller, is the lower
femoral hernia opening or saphenous opening,
which stands a few centimeters lower of ingui-
nal ligament. The saphenous opening is the exit
part. Accordingly, femoral hernia is diagnosed
only when the contents of the femoral hernia
pass through the canal. In normal conditions,
alongside the connective tissues are some small
lymph nodes (Cloquet-Rosenmuller). Above
the distal femoral hernia hole there is fascia
cribriformis.

The anatomical variation of the narrow
posterior inguinal wall attachment on to the
pectineal ligament, resulting in an enlarged
femoral ring, may be the primary etiological
factor, according to Tasche [3]. The increased
intraabdominal pressure enables the herniation.

Incarcerated femoral hernias are more fre-
quent in comparison with direct and indirect
inguinal hernias. It is important to diagnose
this state in an appropriate time because com-
plications can endanger a patientss life.

CASE REPORT

A girl of three months was admitted for imme-
diate treatment at the local health center. Upon
admission, the child showed clinical signs of a
very ill patient. The abdomen was lightly pain-
ful in the lower parts. In the left inguinal area,
there was a nut-sized lump with erythematous
skin. The symptoms began five days previously
with irritability and crying. She arrived to her
doctor after three days due to objective rea-
sons. The symptoms did not improve and she
was hospitalized. According to the history and
clinical work-up (Table 1), a surgical interven-
tion under general anesthesia was indicated.
A transversal inguinal incision was made. The

Table 1. Values of blood test results on admission

Blood element Value
RBC 3.7x 10"/
HGB 1139/l
HCT 0.321/1
WBC 27 x 10°%/1
GRA 83%
LYM 12%
MON 4.5%
EO 0.5%

RBC - red blood cells; HGB — hemoglobin; HCT — hematocrit;
WBC - white blood cells; GRA - granulocytes; LYM - lympho-
cytes; MON — monocytes; EO - eosinophils
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Figure 1. Femoral hernia with a gangrenous ovary

twisted and gangrenous ovary and fallopian tube were
found in the hernial sac (Figure 1). Left adnexectomy was
performed (Figure 2). The hernial sac was ligated and re-
sected. Hernioplasty was made by the reconstruction of
the Cooper’s ligament and the wound was closed by layers.
The operation was uneventful and postoperative period
was without complications.

DISCUSSION

Femoral hernias are very rare in children. A review by
Fonkalsrud et al. [4] of 5,452 cases, and Burke’s [5] review
of 4,567 patients showed only 21 (0.2%) patients with femo-
ral hernias. The age of the patients was from six weeks to
13 years. Five patients had strangulated femoral hernias
[4-7]. They are more frequent in girls than in boys (3:1) [8].

In our case, we had incarcerated femoral hernia on the
left side, whose content was fallopian tube and ovary. In
the literature it is described as a rare occurrence [9, 10].

In the modern surgical practice, there is a tendency to
diagnose every type of hernia as soon as possible, which
makes the intervention easier and provides better post-
operative results.

Incarcerated hernias pose serious complications. Usu-
ally, incarcerated organs are the small intestine, the colon,
the appendix, the omentum, the ovaries, and the fallopian
tubes. In incarcerated hernias, manual reposition by taxis
can be dangerous, so immediate surgical interventions are
suggested.

The diagnosis, treatment, and the prognosis of incar-
cerated hernias depend on the degree of the pathological
changes in venous and arterial blood flow of incarcerated
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Figure 2. Adnexectomy on the left side

organs [11]. If this process continues for a sufficient pe-
riod of time, which can vary from hours to days, herniated
content becomes gangrenous and necrotic.

The optimal chosen method for the type of hernia is a
precondition for optimal postoperative results. The meth-
od should be maximally physiological, and the disruption
of the functional integrity of the back wall of the inguinal
canal should be as little as possible. Our choice was the
method which, in the presented case, provides the best
result. A good result is characterized by small postopera-
tive morbidity and low percentage of recurrence.

We used the McVay’s repair method, which is usually
the most common treatment for femoral hernias in chil-
dren, and some surgeons state that it gives fewer recur-
rences [12, 8]. In femoral hernia surgery, it is essential to
ligate the sac, manage the posterior wall of the inguinal
canal, and suture the femoral ring regardless of which
method is used [13, 14].

In order to avoid complications which can lead to stran-
gulated hernias, adequate checkup is needed, as well as
the correct and opportune diagnosis as an indication for
surgical treatment. In the presented case, the situation was
perceived and the baby girl of three months was brought
to the surgeon too late. During the operation, the most
appropriate surgical method for a twisted and gangrenous
ovary and fallopian tube was adnexectomy.

Even with serious consequences for the patient, we ex-
pect her to retain adequate reproductive possibilities with
preserved functionality.
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MpUKa3 TPOMECEUYHOT }KEHCKOT 0fi0j4eTa ca MHKapLepupaHOM GpeMopaNHOM XepHUjoM

JoBaH MnageHosuh, Hebojwa BuaeHosuh, Munan Guannosuh, Pawa MnageHosuh, 3nataH Enek
YHuBep3uTeT y MpuwtnHn - Kococka MutposuLa, MeanumnHckn dakyntet, KocoBcka MutposuLa, Cpbuja

CAXETAK

YBop OemopanHa xepHuja KOA AeLie je 13y3eTHO peTka U jaBiba
ce y oko 0,2% cBuMX xepHuja feuje fobu. TpocTpyko je yewha
Kop feLe XeHcKor nosa. [NprKasyjemo XeHCKo ofiojue ca UH-
KapLieprpaHom GpemopanHOM XEPHUjOM.

Mpuka3 6onecHuKa XeHCKo ofojue y3pacTa TpU MeceLa Xoc-
NMTaIM30BaHO je ca KNaCUYHUM KIVHUYKUM 3HaLMMa NHKap-
LiepupaHe pemopasHe xepHuje ca nese cTpaHe. Mocne npeo-
nepaTuUBHE NPUNPeMe HanpaBJ/beH je MOMNpPeYHy pes NHIBN-
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HasHO NeBO, rAe je HaheHa yKJbeluTeHa pemopanHa XepHuja
Ca TOPKBMPAHVIM U FaHTPEHO3HO M3MEHEHVIM OBapUjymMoM 1
Ty60M yTeprHOM. [ocne yunbeHe afHeKCeKToMIje, KIHa Keca
je nopBe3aHa 1 peceljMpaHa 1 HanpaBJbeHa je NnacTuKa KaHana
PEKOHCTPYKLMjoM KynepoBor iMrameHTa.

3aksbyuak [lpekacHa xmpypLuKa NHTepBeHLMja je pe3ynTupana
ry6/TKOM NIeBOT aiHEKCa, LLITO MOXe OCTaBUTU 036MIbHe nocse-
JMLE Ha HbeH Jarby KNBOT.

KmyuHe peun: pemoparnHa xepHuja; MHKapLepaLuja; oBapujym
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SUMMARY

Introduction We report a case of calcification of a cervical intervertebral disk in a child. This is a rare
condition, and has been described in about 400 cases worldwide. Children affected by it present with
the onset of pain, muscle spasm, and the presence of calcification of a intervertebral disk on radiography.
Our objective was to present a case of sudden onset of pain in the neck and torticollis.

Case outline In our case, the condition was diagnosed after trauma, presented with neck pain and spasm
of the right sternocleidomastoid. Initial neck radiography was done, and after identifying the calcification
in front of C4 and C5 vertebral bodies, CT analysis was conducted. When it was concluded that there is
no compression on spine nerve roots, conservative course of treatment was followed. The child had full
regression of symptoms after two weeks.

Conclusion Emergency personnel should bear in mind that, even though radiographical finding of a
calcification shadow in front of the spine may raise concern, the nature of this disorder is benign in most

cases, and responds very well to conservative treatment.
Keywords: calcification; intervertebral disk; neck pain; torticollis

INTRODUCTION

Juvenile calcification of an intervertebral disc is
an infrequent condition, benign and self-lim-
iting in character, primarily affecting nucleus
pulposus. Luschka described the first case of
intervertebral disc calcification on anatomic
dissection in 1858, and Beneke first demon-
strated this condition radiographically in 1897
[1, 2, 3]. This disorder in children was first dis-
covered by Baron [4] in 1924, and others found
it in more than 400 cases to date.

Our objective was to present a case of a sud-
den onset of pain in the neck and torticollis.

CASE REPORT

The patient, a six-year-old girl, was brought to
the clinic because of a sudden onset of pain in
the neck and torticollis. After examining the
patient history, we found that she fell from her
bicycle two days earlier and was treated for sub-
acute rhinitis for the previous two weeks.
Clinical examination revealed tilting of the
head to the right side and upwards, consistent
with a muscle spasm of the sternocleidomas-
toid muscles. There was also asymmetry of the
shoulders and elevated tonus of the posterior
neck and shoulder muscles. Active range of

motion for the cervical part of the spine was
significantly decreased: flexion 25°, extension
0°, right and left lateral flexion 10°, 60° right
rotation, 40° left rotation. Postural dysfunction
and thoracolumbar scoliosis was also noted.
Pain was provoked by terminal movement
and palpation of the posterior side of the neck
bilaterally. No motor neurological deficits were
present and no sensorimotor neurological defi-
cits were noted (tests for gross motor strength,
gross motor functions, fine motor functions,
and simple sensory skill were performed).
Because of positive trauma heteroanamne-
sis, plain radiography of the cervical spine was
taken. We discovered a calcified lesion between
C4 and C5 vertebrae, which we first attributed
to trauma (Figure 1). On the following day,
computerized tomography (CT) scan was done
without the contrast (Figure 2). The results of
the analysis were as follows: oval hyper dense
lesion (density of calcium) in the intervertebral
space at the level of C4/C5 vertebrae, centrally
positioned, approximately 5.5 x 5.5 mm, with
nearby punctiform calcifications. An oval le-
sion was situated in the intervertebral disc, its
anterior aspect and punctiform calcification
were in the lateral aspect of the disc. There was
no penetration in the spinal canal and no signs
of compression on spinal nerves were present.
The cervical part of the spinal canal was con-
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Figure 1. Radiography of the cervical spine; calcified lesion between
C4 and C5 vertebrae

Figure 2. Computerized tomography scan of cervical spine without
contrast; calcified lesion between C4 and C5 vertebrae

sistent and with no pathological changes. There were signs
of sclerosation of the inferior plateau of the C4 vertebral
body and on the superior plateau of the C5 vertebral body.

Since there were no neurological symptoms and CT did
not show any pathological changes related to the spinal ca-
nal, magnetic resonance imaging (MRI) was not indicated.

The patient was treated conservatively, analgesics were
prescribed, soft cervical collar (Schantz) was placed for
seven days, and after the initial management the patient
was referred to a physiotherapist for further treatment. All
symptoms were gone after two weeks.

DISCUSSION

Juvenile calcification of an intervertebral disc is an un-
common childhood condition characterized by neck pain,
torticollis, and calcification of the intervertebral disk. Most
of the patients were aged between five and 12 years, pre-
dominantly male (male:female = 8:5), though some studies
suggest a different ratio of male to female (1:1) [5, 6]. These
results should be taken carefully, as studies were done on
small series of patients [7].

Calcification could be found on any level of the spine
and there may be multiple level involvements in 30-40% of
cases [5, 6, 8,9, 10]. The most affected part of the spine is
the cervical one. The nucleus pulposus and annulus fibrosus
can be calcified, but in the majority of the cases it is the
nucleus pulposus. When calcifications are found in the cer-
vical spine, its lower part is more frequently involved and

‘ DOI: https://doi.org/10.2298/SARH180323019M
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almost all patients are symptomatic [7, 11]. The onset is
usually acute, and patients are often referred to emergency
room for evaluation of a possibly more serious condition.

Muscle pain was the major symptom of the condition,
and it is found in about 70% of patients, followed by senso-
rimotor disturbance (focal weakness, sensory loss, compres-
sive myelopathy) and fever [7]. Dysphagia has been reported
in a patient with an anterior disk protrusion and is attributed
to the formation of a retropharyngeal edema due to tissue
irritation by herniated calcium salts and macrophage-me-
diated inflammatory reaction, similar to calcific tendinitis
[12-15]. Our patient exhibited muscle pain, right torticollis,
and reactive thoracolumbar scoliosis. Fever in our patient
was not detected, nor were sensorimotor disturbances.

Sonnabend et al. [13] demonstrated that disc herniation
alone cannot explain the pain [16]. Some authors suggest
that the clinical symptoms are related to the inflammation
process within the disc [17, 18]. Muscle spasm could also
be partly responsible for the pain. Immobilization using
head halter traction or cervical collar probably limits the
loading of the inflamed disc during the phase of acute in-
flammation and relieves the pain resulting from muscle
spasm. The pain could be associated with a rise of intradis-
cal pressure, which partly explains the enlarged interverte-
bral space and adjacent decrease in vertebral body height,
even though this was not the case with our patient [13, 16].

Half of the patients who underwent blood examina-
tion exhibited abnormal levels of inflammatory indicators.
Erythrocyte sedimentation rate was the most sensitive in-
dicator, elevated in more than 90% of patients. In contrast,
white blood cell count and C-reactive protein showed posi-
tive reactions in only about one third of patients. We found
only one study in which thyroid function tests, parathyroid
hormone level assay, serum calcium, serum phosphate,
serum alkaline phosphatase, peripheral blood film, and
urine complete examination were done, and all the results
were within normal limits [5].

For determining the presence of the condition and
evaluating its progress, frontal and lateral radiographs are
sufficient. CT can confirm dense calcification, show ede-
ma, and reveal an eventual herniation of nucleus pulposus,
which can be found in up to 38% of patients, its migra-
tion into neural foramen, and consequences on the spinal
cord [13, 19]. However, Ginalski et al. [20] considered in
1992 that CT is unnecessary irradiation and should only
be indicated when disk calcifications are associated with
neurological symptoms. MRI should be done to exclude
root, spinal cord, or vertebral artery compression [16].
Symptoms such as a headache, syncope, vertigo, tinnitus,
ataxia, dysarthria, visual disturbance, Horner’s syndrome,
vomiting, or dysphagia should alert the physician to the
possibility of vertebral artery insufficiency, possibly due to
herniation of disk through foramen transversarium — some
authors recommend doing magnetic resonance angiog-
raphy (MRA) [16]. Additional investigations (CT, MRI,
and MRA) should be recommended only for patients with
sensorimotor disturbances (8, 21].

When calcification is clearly visible on plain films, in
the form of an oval, round shape that could be fragmented,
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the diagnosis is straightforward. However, if calcification
of the disc has not yet developed, the findings are more
subtle, consisting primarily of bulging of the involved in-
tervertebral disc into the adjacent vertebral bodies [11]. On
MRI examinations in patients with disc calcification, there
is a loss of signal on T1- and T2-weighted images. In some
patients, the loss of signal in an adjacent vertebral body
without the loss of vertebral height has been found [22,
23]. These changes could be the evidence that supports the
concept of the vertebral body sustaining the initial insult
and that disc involvement may be secondary [22]. In our
study, CT scan showed sclerosation of adjacent vertebral
bodies without the loss of height. This could be an indica-
tor of the later stage of the mentioned process.

There are several hypotheses, some of which focus on
the changes in the disc as the primary part of process,
while others place focus on the vertebral body.

Signs of low-grade fever, leukocytosis, elevated erythro-
cyte sedimentation, mild pleocytosis and elevated protein
in the cerebrospinal fluid support the theory of an inflam-
matory process during disc development or during the
symptomatic interval of the disease [24]. Smith et al. [6],
who performed anterior discectomy in a 12-year-old boy at
the C4/C5 level, demonstrated an inflammatory response
of severe reactive fibroblastic proliferation associated with
multinucleated foreign body type giant cells and pleomor-
phic histiocytes in the disc material, while the herniated
fragment of the nucleus pulposus appeared to be relatively
normal. Contrary to these reports, Gerlach et al. [24] found
neither evidence of inflammatory or reactive changes, nor
neovascularization.

Swischuk et al. [11] focus on the disruption of blood
supply to the intervertebral disk with resulting disk swell-
ing and necrosis. In children, the discs are supplied by
small blood vessels through the cartilaginous vertebral
end plates. However, approximately at the age of eight,
the vessels begin to obliterate. By 20 to 30 years of age,
the blood vessels for the most part disappear. After this
sequence of events, disc nutrition becomes nonvascular
and nucleus pulposus starts getting nutrients by osmotic
passage from the vertebral end plate. This way of transition
occurs effortlessly and it appears that the process is rela-
tively smooth. It’s noted that during this transition, there
is a tenuous vascular connection between the cartilaginous
end plate of the vertebral body and the juxtaposed layer of
the intervertebral disc. It is possible that in some patients
during the critical period of nutrition transfer, some ex-
ternal factor could result in a premature interruption of
blood/nutrition to the disc/vertebral body complex. It may
be that the vertebral body becomes involved first, but in

REFERENCES

1. Sandstrom C. Calcifications of the intervertebral discs and the
relationship between various types of calcifications in the soft
tissues of the body. Acta Radiol. 1951; 36(3):217-33.

2. Spapens N, Wouters C, Moens P. Thoracolumbar intervertebral disc
calcifications in an 8-year-old boy: case report and review of the
literature. Eur J Pediatr. 2010; 169:577-80.

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):371-374

most cases escapes unharmed. It could also be that verte-
bral body involvement could lead to the interruption of the
tenuous blood/nutrition supply from the vertebral body
to the disc so the disc would become relatively ischemic,
swollen, and even necrotic. Later, it would calcify. Because
of swelling, the disc would bulge peripherally or into the
vertebral body as a Schmorl’s node. If the vertebral body
is “softened” because of inflammation and vasculitis, the
disc could bulge in the convex direction into the vertebral
body [11].

Aforementioned mechanisms could be triggered by
trauma, infection, inflammation, or vasculitis. Trauma is
found in 7-30% of the cases, while respiratory infection is
found in 15% of patients’ histories [13]. In our case, both
factors were present.

Juvenile calcification of intervertebral discs is benign
and self-limiting. In most cases, conservative treatment
is required. It should consist of analgesics, non-steroid
anti-inflammatory drugs, muscle relaxants, cervical collar,
and limitation of physical activity. Patient symptoms are
relieved between five days and three weeks in two thirds
of patients and in six months in 95% of patients [13, 15].
Rapid improvement in symptoms is most probably related
to the natural pathophysiology of juvenile intervertebral
disc calcification [16]. On radiographs, the calcification
disappears within a few months, although there were cases
where it persists longer [24].

Surgical treatment is rarely required. There are no
guidelines for it. Nerve root or spinal cord compression by
the calcified disc are not considered to be absolute indica-
tions for surgical intervention [7]. Surgical decompression
should be reserved only for cases with persistent neuro-
logical deficits or progressive neurological deterioration
following an inadequate course of conservative treatment
[16, 24]. Anterior cervical discectomy with decompression
of the spinal cord is a safe procedure with good clinical
results [24].

Juvenile intervertebral disk calcification is a rare dis-
ease. For emergency medicine practitioners it’s important
to have this disease in mind. When found, it should be
regarded as benign condition with excellent outcome by
means of conservative treatment. However, the patient
should be checked more frequently for the progression of
calcification and neurological symptoms. If there are signs
of nerve root and spinal cord compression by the calcified
disk, CT scan and MRI should be performed. If neurologi-
cal status deteriorates further after attempted conservative
treatment, surgery should be considered.
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KMYMEHOT NpLUbeHa, a 3aTUM je HauntbeH CT CHUMaK BpaTHe
Knume. Kaga je ncksbyyeHo nocTojatbe KOMNpecuje KopeHoBa
CMUHANHNX XM1BaLa, YKIbyYeH je KOH3epBaTUBHN TpeTMaH. o-
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SUMMARY

Hysteroscopy is the gold standard for diagnosing and managing endocervical and endometrial pathol-
ogy. The development of today’s hysteroscopy begins in the early 19th century. Initially, hysteroscopy
was used solely for diagnostics. Operative hysteroscopy surfaced with the development of distension
media, the hysteroscope, and its associated instruments. Operative hysteroscopy underwent the most
significant development in the early 1970s, when new hysteroscopes were introduced, and the disten-
sion media became more widely used. A multitude of hysteroscopic procedures are performed with the
common goal of removing pathological changes in the endometrial cavity.

In the 1980s, small cameras, also known as “chip” cameras, were developed, leading to the transition of
endoscopy into videoendoscopy. Bettocchi revolutionized modern hysteroscopy in 1996 when he used
the first operative office hysteroscope. Operative resectoscopes, containing monopolar and bipolar
energy, were also constructed. Hysteroscopic morcellators have been in use since the beginning of
the 21st century. Today’s modern hysteroscopy represents a safe diagnostic and operative endoscopy.

Keywords: hysteroscope; resectoscope; morcellator; operative hysteroscopy

INTRODUCTION

Hysteroscopy is an endoscopic procedure,
which can diagnose and treat the pathology
of the endometrium, tubal ostia, and cervical
canal. Hysteroscopy can be diagnostic and/or
operative. The name “hysteroscopy” originates
from Greek words voTépa — uterus and okoméw
- to look. Hysteroscopy is the oldest endoscopic
method in gynecologic surgery. The theoretical
concept of hysteroscopy dates back to BC Baby-
lon of Mesopotamia. An instrument, similar
to today’s speculum, was discovered on Baby-
lonian plaques, which was used to determine
whether bleeding was of uterine or vaginal
origin [1, 2].

Modern hysteroscopy has been developing
since the beginning of the 19th century. New
optic hysteroscopes were built, and carbon di-
oxide was used as a distention medium for the
uterine cavity. In the 1960s, hysteroscopes were
constructed with a one-way canal for irrigation.
At the beginning of the 1970s, operative hyster-
oscopy started developing. The construction of
a two-way distention medium delivery system,
modern instruments, monopolar and bipolar
energy generators, hysteroscopic pumps, resec-
toscopes and fluid distention media contribut-
ed to the development of modern hysteroscopy
in the 1980s. The development of an endo-
camera enabled the use of video hysteroscopy.
Operative office hysteroscopes were developed
at the end of the 20th century. Hysteroscopic
morcellators were developed at the beginning
of the 21st century. These instruments shorten

the operative time and decrease risk of compli-
cations. The ongoing technological advance-
ment enables innovation of instruments and
equipment, which advance operative technique
leading to diagnosis and management of patho-
logical intrauterine changes [3, 4].

THE DEVELOPMENT OF HYSTEROSCOPY
INTHE 19TH CENTURY

Modern hysteroscopy originates from Philip
Bozzini’s articles in 1807 where he described
the endometrial cavity, the existence of intra-
uterine tumours and malformations. He used
a candle and a concave mirror as an illumina-
tion method (Figure 1). In 1853, Desormeaux
developed the first cystoscope, and it was used
to perform the first cystoscopy [2]. The cysto-
scope had two channels, one for introduction of
liquids and the other for instruments. He used

Figure 1. Bozzini's Lichtleiter or light conductor
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Figure 2. Desormeaux's endoscope

a lamp and a concave mirror as an illumination method
(Figure 2).

The first hysteroscopy on an actual patient was per-
formed in 1869 by Pantaleoni. Pantaleoni used the cysto-
scope developed by Desormeaux. He discovered that an
endometrial polyp was the source of bleeding in a 60-year-
old woman, and treated it with silver nitrate. A second
generation of cystoscope was constructed in 1879 by Nitze,
which contained optic lenses. In 1898, Duplay and Clado
published the first book on hysteroscopy [4].

THE DEVELOPMENT OF HYSTEROSCOPY IN THE
FIRST HALF OF THE 20TH CENTURY

In 1907, David constructed the first contact hysteroscope,
and performed the first optic hysteroscopy. However, the
endometrial visualization was not optimal, as contact
hysteroscopy did not use a distension medium. In order
to improve the visualization of the endometrial cavity, it
was necessary to distend the endometrial cavity during
optic observation. For this reason, Heinberg constructed
an irrigation system in 1914. In 1925, Rubin constructed
a hysteroscope and carbon dioxide was used as the disten-
sion medium [2]. Seymour constructed a hysteroscope
for introduction and suction of the distension medium
in 1926. The first hysteroscope with an operative channel
was developed by Mikulicz-Radecki and Freund in 1927,
which enabled endometrial biopsy by ocular observation.
The hysteroscope equipped with an irrigation system was
built by Gauss in 1928 [5]. In 1934, Schroeder improved
the hysteroscope by placing the lens at the top, which also
improved visualization. A liquid with properties similar
to water was used as the distension medium. He used the
hysteroscope to diagnose endometrial polyps, submucous
fibroids and to determine the menstrual cycle phase [2]. In
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1936, Second designed the optic hysteroscope with a fluid
delivery system and fixed optics. Palmer directly visualized
the endocervical canal during hysteroscopy in 1942, and
suggested this be the standard of care during all hystero-
scopic procedures. Norment placed the light source on the
proximal end of the hysteroscope and by doing so, contact
hysteroscopes were modified in 1947 [5].

DEVELOPMENT OF HYSTEROSCOPY IN THE SECOND
HALF OF THE 20TH CENTURY

The advancement of hysteroscopy during this period was
marked by the introduction of new distension media and
operative hysteroscopy (i.e. performing operative pro-
cedures using the hysteroscope). In 1962, Silander used
a hysteroscope with two channels, an internal canal for
observation and an external for irrigation. The distal end
of the hysteroscope had a lamp and thin balloon. By alter-
nating the pressure in the balloon and maneuvering the
hysteroscope, it was possible to examine the endometrial
cavity in great detail [2]. A fiberoptic cable was built into
the hysteroscope in 1965. The illumination was accom-
plished using cold xenon light, and the light source was
located outside the body.

The development of modern hysteroscopy began in the
1970s. From 1980, hysteroscopy was accepted as the stan-
dard procedure to diagnose and treat endometrial cavity
and endocervical canal pathology [6]. New hysteroscopic
instruments were developed, and the distension media
became more widely used. Office hysteroscopy was per-
formed in outpatient setting without the use of an anes-
thetic. Operative hysteroscopic procedures continued to
develop and became more widely utilized [7].

The available types of hysteroscopes included rigid, flex-
ible, and contact. Hysteroscopes are available in different
diameters with different observation angles [2]. The most
commonly used is the rigid hysteroscope, which consists
of a telescope with a diameter of 2.9 mm, a 30° angle, and
an outer sheath of 5 mm (Figure 3). The first flexible hys-
teroscope was constructed by Mohri in 1971. These hys-
teroscopes are fiberoptic, ranging from 3.1 mm to 3.7 mm,
and are used for diagnostics. Semi-rigid fiberoptic mini
hysteroscopes Verascope (Gynecare, Ethicon, Somerville,
NJ, USA) have a 1.8 mm telescope, 0° angle and an outer
sheath of 3.2 mm. These hysteroscopes are used for diag-
nostic and operative procedures. These hysteroscope can
use mechanical instruments, such as scissors, grasper and
biopsy forceps, as well as 5Fr bipolar electrodes for resec-
tion, coagulation, and vaporization.

Since 1970, the use of new media for the distension
of the uterine cavity begins. Edstrom (1970) used 32%
dextrose (MW 70 000 Daltons) as the distension medium
during biopsy of endometrial lesions. Since then, a few
media have been used successfully to distend the endo-
metrial cavity [8]. Lindemann (1971) used carbon dioxide
as the distension medium. Menken (1972) used the high-
molecular weight solution polyvinylpyrrolidone as the
distension medium, while Sugimoto (1975) used isotonic

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):375-379
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Figure 3. Rigid hysteroscope

Figure 4. Bettocchi office operative hysteroscope

Figure 5. Olympus bipolar resectoscope

sodium chloride and Quinones-Guerrero (1976) used 5%
dextrose [9, 10].

Hysteroscopic procedures became possible, and have
continuously improved with the use of distension media
and development of new instruments. Female sterilization
was performed using operative hysteroscopy by Menken
in 1971. Lindemann and Quinones-Guerrero successfully
performed transcervical catheterization of fallopian tubes
using hysteroscopy in 1972. The treatment of intrauterine
adhesions using hysteroscopy was first performed by Porto
in 1973. In 1974, Edstrom used the biopsy forceps for in-
trauterine adhesiolysis, as well as to perform metroplasty
i.e. resection of uterine septum. In 1976, the first hystero-
scopic transcervical resection of a submucous fibroid us-
ing an urologic resectoscope, monopolar current and 32%
dextran 70 as distension medium was done by Neuwirth
and Amin [2, 11]. A resectoscope was used for hystero-
scopic myomectomy by Hanning and colleagues in 1980.
Hysteroscopic laser endometrial ablation was performed
by Goldrath and colleagues in 1981 [12].

The charge-coupled device (CCD), also known as the
“chip,” was developed in 1982 consisting of a small en-

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):375-379

docamera and a sensor, which led to the transition from
endoscopy to videoendoscopy. The high definition (HD)
camera was developed later. De Cherny and colleagues
used a resectoscope in 1986 to resect a uterine septum.
Hysteroscopic myomectomy using a Nd:YAG laser was
performed by Baggish in 1989. Hysteroscopic resection of
a uterine septum with a Nd:YAG laser was performed by
Choe in 1992. Fedele and colleagues used an argon laser
to resect a uterine septum in 1993 [13, 14].

In 1996, Bettocchi developed the first “office” operative
hysteroscope, which was used for outpatient procedures. It
consisted of a telescope of 2.9 mm diameter, covered with a
continuous flow sheath and an operating sheath equipped
with a channel for semi-rigid 5Fr surgical instruments and
electrodes (Figure 4). The hysteroscope can be inserted
into the uterus without cervical dilatation, and it enables
the operative procedure to be performed in outpatient set-
tings. The Bettocchi office hysteroscope with telescope of
2 mm diameter, simple flow, and outer 3.6 mm sheath is
used for diagnostic hysteroscopy. There is the option of us-
ing the Bettocci Integrated Office Hysteroscope (B.I.O.H.)
diameter 4mm, for diagnostic and office-based procedures
(15, 16, 17].

Further development of technology led to the construc-
tion of the operative resectoscope, which uses monopolar
energy. The resectoscope is used for operative procedures,
and consists of a telescope ranging 2-4 mm, 12° angle, two
sheaths with irrigation and suction channels, and an op-
erative part that bears the cut/coagulation electrodes. The
resectoscope is connected to a high frequency electrosurgi-
cal unit. When using high frequency monopolar energy
for operative hysteroscopy, the distension medium must be
without electrolytes (i.e. 4% sorbitol-mannitol, 1.5% gly-
cine, 5% glucose). After that, a bipolar resectoscopes have
been constructed by several manufacturers, including Karl
Storz (Tuttlingen, Germany) with 22 and 26Fr diameters,
as well as Olympus Corporation (Tokyo, Japan) bipolar
resectoscope has an 8.5 mm outer sheath, with a 12° tele-
scope (Figure 5) and Richard Wolf Medical Instruments
Corporation (Vernon Hill, IL, USA) princess resectoscope
with 21Fr diameter. Bipolar resectoscopes enable transcer-
vical submucous fibroid resection, uterine septum resec-
tion, endometrial polyp removal, endometrial biopsy and
ablation, and intrauterine adhesiolysis [18, 19]. Utilization
of this resectoscope enables the use of distension media
that have a low viscosity and contain electrolytes, such as
0.9% sodium chloride and Ringer’s lactate, which reduces
the risk of hyponatremia and transurethral resection of
the prostate syndrome during the surgical procedure [20].

The advancement of monopolar and bipolar electrosur-
gical technology enabled the introduction and utilization
of multipurpose electrosurgical systems. This includes
the Gynecare Versapoint bipolar electrosurgery system,
which has been in use since 1997. This system contains
high-frequency electrosurgical generator and a bipolar re-
sectoscope. Modern high-frequency electrosurgical unit
Autocon 400 (Karl Storz) can be operated both in unipolar
and bipolar mode [21]. An intelligent electrosurgical unit
was also constructed, the Olympus UES-40 SurgMaster

www.srpskiarhiv.rs ‘

377



378

Figure 6. Olympus UES-40 SurgMaster electrosurgical unit

generator, as a source of monopolar and bipolar energy,
which enables the utilization of the bipolar resectoscope
in normal saline (Figure 6).

THE DEVELOPMENT OF HYSTEROSCOPY AT THE
BEGINNING OF THE 21ST CENTURY

The beginning of the 21st century is marked by increasing
advancement and usage of operative hysteroscopy. With
the usage of bipolar energy, laser energy and various in-
struments, hysteroscopy is a safe method to perform nu-
merous surgical procedures due to the low incidence of
complications [22, 23]. Intrauterine morcellation is a newer
approach to operative hysteroscopy that removes uterine
pathology under direct visualization with continuous real-
time tissue fragment removal. Hysteroscopic morcellators
were constructed to decrease the operative time and in-
crease the procedural safety. In 2005, the American Food
and Drug Administration (FDA), approved the use of the
first hysteroscopic morcellator “TRUCLEAR” (Smith and
Nephew, Andover, MA, USA) (Figure 7). The morcella-
tor is 9 mm in diameter, and has a rotating blade, which
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Figure 7. TRUCLEAR hysteroscopic morcellator

enables the removal of fibroid and polyp tissue from the
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and includes the “Bigatti shaver” (Karl Storz) [26, 27, 28].

CONCLUSION

Hysteroscopy represents the gold standard for diagnosis
and treatment of endocervical and endometrial cavity pa-
thology. It is a modern and safe endoscopic method, which
enables numerous surgical procedures, such as endome-
trial biopsy, endometrial polyp removal, submucous fibroid
resection, uterine septum resection, tubal catheterization,
and hysteroscopic sterilization.
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CAAPXAJ

Xuctepockonuja npefcTaBsba 31aTHU CTaHAAPA 3a AnjarHo3y 1
TPeTMaH eHJoLepBUKaiHe NaTonoruje n naTonoruje Wynsbu-
He maTepuiLe. Pa3Boj faHalltbe XMCTepocKonuje NoYntbe no-
yeTkom XIX Beka. Y noyeTky ce xuctepockonuja Kopuctuna y
AujarHocTuyKke cBpxe. Ysoherbem y ynotpeby Meaujyma 3a anc-
TEH3Wjy MaTepUYHe LWYN/bMHE 1 KOHCTPYKLIMjOM XMCTePOCKona
1 VHCTPYMeHaTa Noymnkbe fja ce pa3Buja 1 onepaTrBHa XnCTe-
pockonuja. HajsHauajHunju pa3Boj onepaTMBHe XUCTEPOCKOMMje
noumnte cefampecetux roguHa XX Beka. KoHcTpymcaHu cy un
HOBW XMCTEPOCKOMU 1 NMOYnHbE CBe LWpa ynotpedba Megujyma
3a AVCTEH3Wjy MaTePUUHE LWYMblHe. XUCTePOCKOMNCKMM NyTem
ce 13Boge 6pojHe XVpypLUKE NPOLEAype Y Lnby YKnatbakba
NaTOMOLWKUX MPOMEHA Y LUYMN/bUHU MaTepuLie.

OcampeceTnx rognHa XX Beka KOHCTpymcaHe Cy U Mane eHAo-
Kamepe, 4nn Kamepe, na Tako eHfjocKonyja npepacra y Buae-
oeHpocKkonujy. PeBonyumjy y cBeTy MofepHe Xxucrepockonuje
npencTas/mba 1996. roguHa Kaga je betoun npojektosao u yno-
Tpebro npBu onepaTtneHM office xuctepockon. KoHcTpyrcaHu
Cy 1 OMepaT BHY PECEKTOCKONN, KOj/ KOPUCTE MOHOMOMAPHY
1 6unonapHy cTpyjy. Moyetkom XXI BeKa KOHCTPYMCaHW Cy 1
noumnby fia ce NprMekbyjy 1 XMCTEPOCKONCKN MOpPCenaTopu.
[aHawrba MofiepHa X1CTepockonuja npeacTas/ba 6e3benHy
ANjarHOCTUYKY U OMepaThBHY eHAOCKONCKY NpoLieaypy.

KrbyuHe peun: x1cTepocKon; pecekTockorn; MopcesnaTop; one-
paTMBHa X1CTePOCKONWja
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REGULATORY STANDARDS IN MEDICINE / PET'YJIATOPHU CTAHAAPOUY MEOUL I
Criminal responsibility for medical malpractice in the
jurisdictional practice of Serbia

Vladimir Mileti¢
First Basic Court of Belgrade, Belgrade, Serbia

SUMMARY

In the field of protection and improvement of people’s health, there is a special importance of legally,
efficiently, regularly, professionally, and punctually providing medical care, performing other healthcare
services, or simply providing medical assistance or care. In this way, an essential social function is achieved,
as well as the protection of the constitutionally proclaimed right of physical and mental integrity of the
public. However, deterioration of an individual’s health who has been medically assisted is possible in
the process of providing medical, or any other assistance in the field of medicine.

If it is a gross medical misconduct or any other type of medical misconduct, or gross violation of a profes-
sion’s rules, because of which there is a possibility of deterioration of health of one or more individuals,
then the crime of medical negligence, for which there are strict statutory offences, applies. This article
addresses the aspect of theory and practice about the significance, social jeopardy, and prevalence of
this crime, or criminal policy of courts in the Republic of Serbia, alongside many articles in the printed
and electronic media which provoke great public attention and rough comments.

Keywords: health; crime; responsibility; criminal sanction; policy of the criminal prosecution; court
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INTRODUCTION

People’s healthcare, along with life protection
and bodily integrity, represents a social func-
tion which every country has performed from
the early ages to the present. This is proven by
many crimes from which these personal and
social values are protected. However, the care
has not always been complete, efficient, evenly
distributed, and general. There had been minor
or greater differences in incriminations of vio-
lating or imperiling these social values, depend-
ing on the characteristics and the type of a state
organization. Since the bourgeois revolution in
France, the protection of these social values has
gained significance, considering the declared
human rights and freedoms. The protection of
these human rights was proclaimed as a part of
universal (United Nations) and regional (Coun-
cil of Europe) international documents and
constitutions of states as the highest legal acts.

All positive criminal legislations regulate
various forms and aspects of manifestations
of the crimes against health. The situation is
similar in Serbia, where a Criminal Code has
been in effect since January 1, 2006 in which
in Chapter 23, titled Offences Against Human
Health, more felonies against people’s welfare
are anticipated [1]. Namely, these are crimes
against not only the people’s wellbeing, but also
against the right to protect one’s health, guar-
anteed in Article 68 of the Constitution of the
Republic of Serbia.

Among the crimes against human welfare
there is a crime which by its significance, na-

ture, characteristics, perpetrator, the type and
scope of caused consequences is singled out
from Article 251 of the Criminal Code, titled
Medical Malpractice. In the protection of hu-
man health, medical assistance or care for the
ill has special significance. People who are
authorized to provide this kind of assistance
- medical doctors or other health workers —
apart from the appropriate professional educa-
tion should act responsibly and in accordance
with the regulations of the medical profession,
science, and skill. Hence, there is the need for
stronger criminal relief for the ill. Moreover,
in legal theory there are positions that this is
the case of professional crime, or the crime of
professional negligence.

The crime from Article 251 consists of irre-
sponsible medical assistance provided by a doc-
tor, or irresponsible medical assistance, care, or
other medical service provided by any other
healthcare practitioner, which results in health
deterioration of an individual. If the perpetra-
tor of the crime proves to be a doctor or other
medical practitioner, they will be imprisoned
between three months and three years. Unpre-
meditated act, on the other hand, results in a
fine or in imprisonment of up to one year.

In order to recognize the position of the
crime of medical malpractice in relation to the
modern Serbian law, it is necessary to look into
the analysis of Serbia’s jurisdictional practice.
Accordingly, legal regulations are not only ab-
stract terms in legal acts, but also exist in the
everyday police, jurisdiction, and prosecution
practice in various forms and aspects. In this
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analysis, we used available data, previously published in
reports of the Statistical Office of the Republic of Serbia in
the 2006-2015 period, which is the exact period of apply-
ing current positive criminal legislations [2-11].

THE PATTERN AND EXTENT OF OFFENCES AGAINST
HUMAN HEALTH

To begin with, we are going to analyze the state of crime
in general and then the state of offences against human
health, as crimes in Serbia in general in the 2006-2015
period. Afterwards, we are going to analyze the extent,
pattern, and tendencies of manifestations of medical mal-
practice (Table 1).

From the collected data on crime in general and the
crimes against health, we can conclude the following:

1) The highest number of crimes in Serbia was 108,750,
in the lastly analyzed year of 2015, while the lowest number
of crimes was 74,279 in 2010; since then, the number of
crimes has been rising steadily;

2) In contrast, the highest number of crimes against
health was 4,895 in 2008, while the lowest number was
only 3,161, in 2014;

3) Even though it is considered that crimes against
health are significantly involved in the total number of
crimes in the state (especially the crimes against people’s
health that involve drugs and psychoactive substances),
this cannot be concluded from the collected data. Namely,
health crimes are a part of crimes in general, with 5.46% in
2010 (the period with the greatest share), 4.81% in 2008,
with the smallest share of these crimes in total number
of crimes, and 3.43% in 2015, or 3.41% in 2014 (Table 2).

After the opening statements about the crime rate in
general and the rate of crime against health in Serbia in
the 2006-2015 period, we shall analyze the pattern and the
extent of medical malpractice manifestations from Article
251 of the Criminal Code. From the mentioned analysis on
the crime rate, we can conclude the following: 1) the high-
est number of medical malpractice offences, committed in
2015, was 101 (2.71%); 87 (2.75%) were committed in 2014
(these were the years when the highest percentage share
in offences against health was noted); 2) observed number
of crimes committed in 2011 was only 39, the percentage
was 1.02% in 2009, and 1.08% in 2008.

CRIMINAL PROSECUTION POLICY

The statements about the pattern, extent, structure, and
tendencies manifested by offences against human health
in Serbia in general or medical malpractice need to be fol-
lowed by statements about the criminal prosecution policy
for perpetrators of such crimes. Namely, the total number
of reported crimes, which has been shown previously, is
not the real number of committed crimes in general, as
well as the crimes against health, since there has always
been a “gray” or “dark” number of crimes or the loss of
crimes.
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Table 1. Medical malpractice involvement in the total number of
crimes in Serbia in the 2006-2015 period

Year | Total number of crimes | Crimes against health %

2006 105,701 4,260 4.03
2007 98,702 4,440 4.5

2008 101,723 4,895 4.81
2009 100,026 4,490 4.49
2010 74,279 4,052 5.46
2011 88,207 3,409 3.86
2012 92,879 3,603 3.88
2013 91,411 3,464 3.79
2014 92,600 3,161 341
2015 108,759 3,731 343

Table 2. Medical negligence involvement (Article 251, Paragraph 3)
in offences against human health in Serbia in the 2006-2015 period

Year | Crimes against health Cnme;af:g;nra,:rrt]l;le el %

2006 4,260 68 1.6
2007 4,440 85 1.91
2008 4,895 53 1.08
2009 4,490 46 1.02
2010 4,052 47 1.16
2011 3,409 39 1.14
2012 3,603 58 1.61
2013 3,464 76 2.19
2014 3,161 87 2.75
2015 3,731 101 2.71

However, the data about the ratio between the reported
and accused individuals for crimes in general, or for spe-
cific crimes, is quite interesting. Accordingly, from the
total number of reported medical malpractice crimes,
the number of the accused is significantly lower, which
is legally supported (rejecting the appeal, adjournment
or discontinuance of proceedings); hence, courts of com-
petent jurisdiction accept significantly lower number of
individuals in comparison to the number of the reported
ones, or their crimes (Table 3).

In order for a statement on medical malpractice to be
comprehensive and complete in the modern criminal law,
it is necessary to take a closer look at the place, the time,
and its analysis in the statistical practice of Serbia, apart
from the theoretical analysis of the positive legal solutions
for these crimes, or its forms and types of manifestations
in the legal theory and court practice.

From the collected statistical data on criminal prosecu-
tion of perpetrators of this crime, we can conclude the
following:

1) There was no interruption of investigation at any
time for this crime;

2) The number of terminations of this crime is slightly
higher because of the law. Hence, investigation was mostly
terminated in 2007, in 9.41% of the cases; in 2006 investi-
gation was terminated in 8.82% of the cases (thus, almost
every 10th report was dismissed by terminating the in-
vestigation);

3) When it comes to this particular crime, there is a
great number of rejected reports. The highest number of
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Table 3. The way of termination of the previous proceeding for a medical malpractice crime in Serbia in the 2006-2015 period
Year Number of reports Rejected reports % Interrupted proceeding % Terminated proceeding %
2006 68 31 45.59 0 0 6 8.82
2007 85 46 54.12 0 0 8 9.41
2008 53 28 52.83 0 0 2 3.77
2009 46 36 78.26 0 0 0 0
2010 47 28 59.57 0 0 4 8.51
2011 39 26 66.66 0 0 1 2.56
2012 58 20 34.48 0 0 5 8.62
2013 76 41 53.95 0 0 0 0
2014 87 61 70.11 0 0 1 1.15
2015 101 89 88.12 0 0 0 0

rejected reports was in 2015, with 89 out of 101 reports
declined (88.12%). Usually, the number of rejected reports
was more than one half of the submitted reports, except in
2012, when “only” 24.47% of the reports was rejected, and
in 2006, when 45.59% of the reports was rejected.

THE CRIMINAL POLICY OF COURTS

In order to completely examine the efficiency of measures
and agents which serve the state or the society, for facing
and terminating various forms and types of manifesta-
tions of modern crime in general, as well as crime against
health, we have to look further at the place, time, and the
analysis of the criminal policy of courts. Reportedly, it is
the analysis and comparison of the number of reported, ac-
cused, and sentenced individuals for the crime of medical
malpractice which represents the object of our empirical
examination in Serbia in the period of 2006-2015, or the
analysis of the type and gravity of punishments, as well as
other criminal sanctions for perpetrators of this crime.

Crimes against health are the type of crime for which
all modern legislations (including the legislation of Serbia)
impose sentences of imprisonment for different periods of
time. However, although imprisonment is the punishment
for the crime of medical malpractice, in most of the cases,
other criminal sanctions are also imposed. This shows the
final result of the state’s consistency of confronting these
crimes and the efficiency of applied sanctions set by courts
in the criminal procedure (Table 4).

Table 4. The ratio of individuals reported, accused of, and sentenced
for medical malpractice in Serbia in the 2006-2015 period

Year | Reported | Accused % Sentenced %

2006 68 13 19.12 2 2.94
2007 85 27 31.76 8 9.41

2008 53 28 52.83 5 9.43
2009 46 22 47.83 7 15.22
2010 47 14 29.79 3 6.38
2011 39 14 35.90 6 15.38
2012 58 22 37.93 9 15.52
2013 76 43 56.58 7 9.21

2014 87 29 33.33 5 5.75
2015 101 15 14.85 3 297

DOI: https://doi.org/10.2298/SARH190111033M

Upon analyzing the data on the ratio between reported,
accused, and sentenced individuals for the crime of medi-
cal malpractice in the observed period of time, we can
conclude the following:

1) The percentage of the accused in comparison to the
reported varies;

2) The percentage of the accused out of the total num-
ber of the reported individuals was the lowest in 2015
(19.85%), and in in 2006 (19.12%);

3) The greatest percentage of accused individuals was
in 2013 and it amounted to 56.58%;

4) When it comes to the number of the accused in com-
parison to the number of the reported, the situation is not
very good. This is supported by the fact that the greatest
percentage of the accused (every sixth of the reported), was
15.38% in 2011, and 15.22% in 2012 and 2007;

5) Exceptionally small share of the sentenced for this
particular crime, 2.94%, was in 2006; the percentage was
2.97% in 2015 (Table 5).

So that we could better understand the difference be-
tween the accused and the reported individuals for the
analysis of the crime of medical malpractice, we shall
analyze the ways of solving the reported crimes. From the
collected data we can conclude the following:

1) The percentage of terminated procedure cases varies
from the minimum of 0.99% in 2015 and 1.72% in 2012
to the maximum of 13.21% in 2008 and 10.59% in 2008;

2) The percentage of individuals who are legally excul-
pated varies in accordance with the year of the analysis;
the minimum was 2.13% in 2010, while the percentage
amounted to 19.56% in 2009, and to 18.87% in 2008;

3) It is similar with individuals for whom the report
was rejected; the percentage varies from the minimum of
0.99% in 2015 or 2.56% in 2011 to the maximum of 13.16%
in 2013.

It is necessary to analyze the severity or lenience of the
courts’ punishment policies for this crime. This can be
done by observing the type of imprisonment sentences
(considering the legally imposed punishment for the
crime), as well as other types of punishment (Table 6).

We are going to analyze imposed penalties for medical
malpractice because this punishment is the only one re-
solved in the Criminal Code. However, the collected data
shows that even this statutory punishment was rarely im-
posed on the perpetrators of the crimes against health.
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Table 5. Ways of solving a reported medical malpractice crime in the Serbia in the 2006-2015 period

Year Proclaimed guilty % Terminated procedure Exculpated % Accusation dismissed %

2006 2 2.94 3 4.41 2 2.94 3 4.41

2007 8 9.41 9 10.59 3 3.53 6 7.06
2008 5 943 7 13.21 10 18.87 4 7.55
2009 7 15.22 2 4.34 9 19.56 2 4.34
2010 3 6.38 4 8.51 1 2.13 2 4.26
2011 6 15.38 4 10.26 3 7.69 1 2.56
2012 9 15.52 1 1.72 10 17.24 2 3.45
2013 7 9.21 6 7.89 9 11.84 10 13.16
2014 5 5.75 7 8.05 7 8.05 7 8.05
2015 3 297 1 0.99 10 9.9 1 0.99

Table 6. Imposed imprisonment penalties for perpetrators of the crime of medical malpractice in Serbia in the 20062015 period

Year Sentenced Imprisonment of Imprisonment of | Imprisonmentof 6 | Imprisonment of Imprisonment of
2-3 years 1-2 years months to 1 year 3-6 months 2-3 months
2006 2 0 0 0 0 0
2007 8 0 0 2 1 0
2008 5 0 0 0 0 0
2009 7 0 0 0 2 0
2010 3 0 0 0 0 0
2011 6 0 0 0 1 0
2012 9 1 0 1 1 0
2013 7 0 0 1 0 0
2014 5 0 0 0 2 0
2015 3 1 0 0 0 0

Table 7. Other types of imposed sanctions for perpetrators of medical malpractice in Serbia in the 2006-2015 period

Year |Sn € dnif/?gsglds Fine payment Probation Wa;r;l:g 57 f‘r?er;ifjtr“e/se Exculpated Additional fine
2006 2 1 1 0 0 0 0
2007 8 0 5 0 0 0 0
2008 5 0 4 0 0 0 0
2009 7 0 5 0 0 0 0
2010 3 0 3 0 0 0 0
2011 6 0 5 0 0 0 0
2012 9 3 2 0 0 0 0
2013 7 0 6 0 0 0 0
2014 5 0 3 0 0 0 0
2015 3 1 1 0 0 0 0

Namely, the most usual punishment was imprisonment
of 3-6 months, twice in 2009 and 2014 and once in 2007,
2011, and 2012. Imprisonment of six months to one year
was imposed twice in 2007 and once in 2012 and 2013. The
most severe punishment of imprisonment of 2-3 years was
imposed only once, in 2012 and 2015. It is interesting that
the imprisonment of 1-2 years, as well as imprisonment
of 2-3 months, were not imposed at all.

Even though imprisonment verdicts in the Criminal Code
of Serbia against perpetrators of offences against human
health are imposed in the criminal policy of courts (or the
policy of imposing criminal sanctions), there are other kinds
of criminal sanctions. Therefore, the courts punished the per-
petrators of medical malpractice by fine and by probation.

It is interesting to mention the fact that in jurisdictional
statistics there is no data on imposed security measures
which could serve as punishment for perpetrators of this
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crime, such as: 1) prohibition of performing their jobs,
activities, duties, and 2) deprivation of objects, nor is there
any data on imposed measures of impounding the property
gained by performing the crime (Table 7).

Although the punishment for medical malpractice is
imprisonment, regulated in the Criminal Code in juris-
dictional practice observed in the period of 2006-2015, it
can be concluded that the perpetrators were punished in
other ways. So, based on the analyzed data for this crime,
we can conclude the following:

1) A warning issued by the court, corrective measures
(which is expected since underage individuals cannot be
considered to be the perpetrators a crime), an additional
fine, as well as exculpation supported by law, were not
imposed at all,

2) Payment of a fine as the main punishment was im-
posed rarely — only once in 2006 and 2015, and as many
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as three times in 2012, while in the other analyzed years
this punishment was not imposed on the perpetrator, and

3) Probation was the most common punishment (apart
from imprisonment). It was present in every year, but im-
posed differently, at least once in 2006 and 2015, five times
in 2007 and 2011, and as many as six times in 2013.

CONCLUSION

Among the crimes against human welfare (so-called of-
fences against human health) there is a crime which by its
significance, nature, characteristics, the perpetrator, the
type, and scope of the caused consequence is singled out
from Article 251 of the Criminal Code of Serbia, and it is
medical malpractice. In the protection of human health,
medical assistance or care for the ill has special signifi-
cance and role. Individuals who are authorized to provide
this very kind of assistance — medical doctors or other
health workers, apart from the appropriate professional
education, should act responsibly in accordance with the
regulations of the medical profession, science, and skill.
Hence, there is the need for stronger criminal relief for the
ill. Moreover, in legal theory there are conceptions that this
is the case of professional crime, or the crime of profes-
sional negligence.

The crime from Article 251 of the Criminal Code of the
Republic of Serbia, under the name of medical malpractice,
not only consists of violation of the rules for treating an ill
individual by a doctor of medicine or dentistry, but also of
illegal behavior of medical practitioners while performing
any medical assistance. This crime consists of irresponsible
medical assistance or care provided by a doctor or some
other health practitioner which results in health deteriora-
tion of an individual.

From the conducted empirical research on the extent,
the structure, dynamics, criminal prosecution policy or
criminal policy for medical malpractice, which is based on
statistical data in Serbia collected in the 2006-2015 period,
we can conclude the following:

1) In comparison to the total number of crimes per-
formed in Serbia, which was 108,750 in 2015, 74,279 in
2010, the highest number of crimes against health was in
2008 - 4,895, while the lowest number of these crimes
was committed in 2014 - only 3,161. Health crimes are a
part of crime in general, with a small share of only 5.46%
in 2010 (when the maximum share was noted), or 4.81%
in 2008, to the smallest share of these crimes in crime in
general, in 2015, with only 3.41% and 3.43% in 2014 and
2015, respectively.

2) Medical malpractice was mostly present in 2014 and
2015, with 87 101 crimes, respectively; these were the years
when the biggest share of these crimes was noted: in 2014
and 2015 the share was 2.75% and 2.71%, respectively. The
crime was least present in 2011, with only 39 crimes, while
the percentage was 1.02% in 2009 and 1.08% in 2008.

3) Considering the policy of criminal prosecution of
this crime’s perpetrator, we can say that the investigation
was never interrupted, while a slightly higher number of

‘ DOI: https://doi.org/10.2298/SARH190111033M

Mileti¢ V.

terminations of investigation existed, supported legally.
Hence, the investigation for this crime was mostly termi-
nated in 2007, with 9.41% of the cases, and in 2006, with
8.82% of the cases (approximately every 10th report of the
crime was ended by termination). However, it is obvious
that there were many rejected reports. Moreover, reports
for this crime were rejected mostly in 2015 - 88.12% (89
out of 101 received reports were rejected). The number
of rejected reports was more than one half of the received
reports, except in 2012, when “only” 34.48% of the reports
(approximately one third) were rejected, or in 2006, when
45.59% of the reports were rejected.

4) Upon analyzing the ways of dealing with the reports,
it can be seen that the number of investigation termina-
tions from the legal aspects is insignificant because it var-
ies from the minimum 0.99% in 2015 and 1.72% in 2012
to the maximum of 13.21% in 2008 and 10.59% in 2008.
However, the number of individuals who were legally ex-
culpated ranges from the minimum of 2.13% in 2010 to
19.56% in 2009, or 18.87% in 2008. It is similar with the
individuals who had been reported but the report was re-
jected. This number goes from the minimum of 0.99% in
2015 or 2.56% in 2011 to the maximum of 13.16% in 2013.

5) While analyzing the ratio of the reported, accused,
and sentenced individuals for medical malpractice, we can
see that the least of them were accused in 2015 - only
14.85% (roughly every sixth reported perpetrator), or in
2006 - 19.12% out of the total percentage of the reported
individuals, while the highest percentage of the sentenced
individuals (56.58%) was in 2013. Regarding the number
of the sentenced individuals, in comparison to the number
of the reported, the highest percentage of sentenced indi-
viduals (approximately every sixth out of the reported) was
15.38% in 2011, or 15.22% in 2012 and 2007. Furthermore,
a very small share of the sentenced for this crime was in
2006 and 2015, with 2.94% and 2.97%, respectively.

6) Even though this crime demanded a punishment of
imprisonment, it was rarely imposed. Reportedly, in most
of the cases, the punishment was imprisonment for 3-6
months, which happened twice in 2009 and 2014, and once
in 2007, 2011, and 2012. This is followed by imprisonment
from six months to one year, which was the sentence twice
in 2007 and once in 2012 and 2013. The gravest punish-
ment is imprisonment for 2-3 years and it was imposed
only once in 2012 and 2015. Interestingly, imprisonment
that ranges 1-2 years, as well as imprisonment for 2-3
months, was never imposed.

7) Other punishments were imposed as well. Warnings
issued by courts, corrective measures, additional fines, and
legally supported exculpation were never imposed; a fine
as the main punishment was imposed rarely — only once
in 2006 and 2015, and up to three times in 2012 — while
the other analyzed years did not show the occurrence of
this punishment. Finally, probation was the most frequent
type of punishment (apart from prison); it occurred every
year — at least once in 2006 and 2015, to up to five times in
2007 and 2011, and as many as six times in 2013.
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KpuBuuHa 04roBOpHOCT 32 MeAULMHCKY rPeLLKY Y CyacKoj npakcu Cpbuje

Bnagumup Munetnh
Mpeu ocHoBHY cyA y Beorpagy, beorpag, Cpbuja

CAXETAK

Y obnactu 3awTtnTe 1 nobosbluatba 3apaBsba JbyAn NOCTOjN
nocebaH 3Hayaj 3aKoHUTOT, epUKacHOT, PefoBHOT, Mpodecro-
HasHOT 1 MPaBOBPEMEHOT MNpy»Kaktba MEANLIMHCKE 3alTuTe,
obaBrbarba APYrUX 30PaBCTBEHNX YCITyra, UM jeJHOCTaBHO Mpy-
Kara MeanunHCKe noMohn nnu Here. Ha Taj HaumH ce ocTBa-
pyje 61THa ApyluTBeHa dYHKLWMja, Kao 1 3aLiTiTa YCTaBOM Npo-
KnamoBaHor npasa Ha GU3NYKIN U MEHTASTHU MHTErPUTET JbyAN.
MebyTum, noropluarbe 3apaBsba NojearHLa yCien MeauUMHCKe
rpeLLke je moryhe y npoLecy npyara MeguumHcke nomohu
nnu nomohu 6uno Koje Apyre 3apaBCcTBEHE AENATHOCTY.

AKo ce pagy o rpy60oj MeauLMHCKO] rpeLuLy, HEMPOMUCHOM Mo-
HaLuarby 61no Koje apyre BPCTe Uy rpybom KpLuerby npaBunia
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CTpYyKe, 360r Yera NoCcToju MOryhHOCT noropLuakba 3apassba
nojeaunHLa unwv Brwe ocoba, OHAA NOCTOj KPUBUYHO AEN0
MeAVLMHCKe rpeLuKe 3a Koje 3akoH npeaBuha ofroBopHOCT 1
KaxHomBOoCT. OBaj UnaHak roBOpU O TEOPUJCKOM V1 NMPAKTUYHOM
3Hauajy, APYLITBEHOj ONACHOCTU 1 PacnpOCTPateHOCTN OBOT
KPUBUYHOT fiena 1 0 Ka3HeHoj NonmTuLm cynosa y Penybnuuym
Cp6wjy, nopes MHOTUX YnaHaKa y NCaHNM 1 eNEeKTPOHCKIM
MeAujuMa Kojy 13a3nBajy BENMKY MaXby jaBHOCTW 1 rpybe
KOMeHTape.

Krbque peun: 34paB/be; KOUBUYHO AeN0; OATOBOPHOCT; KpU-

BMYHa CaHKLU/Ija; NOJINTUKA KPUBUYHOT roHberba; Ka3HEHa MNo-
JINTUKa CyfoBa

www.srpskiarhiv.rs
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IIpe mogHOmeEema pyKkonuca YpegHUIITBY YaCOMNM-
ca ,CpIcku apxuB 3a IeTOKYIHO NeKapcTBo“ (CA)
cBU ayTOpH Tpeba Ka MpounTajy YIyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpe6ne
uHdopMalyje 0 MUCaBy Y NPUIPEMU pajfa y CKIagy
ca cTaHflapanMa yaconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIIUC He Oyfe ycKIal)eH ¢ oBUM 3aXxTeBUMa,
Ypenuumrso he oIoKuTy Wiu ox6MTH HeroBo My6nu-
KoBamwe. PagoBu o6jaBbenu y CA ce He XOHOpapuy.
3a wraHke koju he ce o6jaBurn y CA, caMoM HOHYOM
papga CprckoM apXmnBYy CBU ayTOPM pajia peHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yacomnmuca — Cprcko me-
KapcKo PYHITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN JeIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTH
u Behe IMTHPaHOCTM Iperiopydyje ce ayTopuMa Ja pa-
IIoBe CBUX OO/MNMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnenehe kateropuje pajoBa: YBOSHUIN,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemka,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-YIaHIMN, CTIMKe
U3 KIMHIYKe MeIUIIHE, TIPeTIeTHN PajJoBH, aKTyeTHe
TeMe, PaJioBY 3a IPAKCY, PafioBM 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MEeIVNIIMHCKe eTUKe, PeryTaTOPHUX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHMX CKYTIOBA, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
PY, IMCMa YPEHNKY, IPUKa3yU KIbUTa, CTPYIHE BECTH,
In memoriam n gpyru npunosu. OpUTMHATHYU PafoBM,
IpeTXOfIHA 1 KPaTKa CaoMIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUICO-4IAHIIN, CTIMKe U3 KIIVHIIKe MeUIVIHE,
IperefHN PaloBM M aKTyeTHe TeMe, TyOInKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3UKY, @ OCTase BPCTe pajoBa ce
MOTY yOIIMKOBATH M Ha CPIICKOM je3VKY CaMo 10 Oy IH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mica). TekcT pafia KynaTu y mporpamy 3a o6pajry TeKcTa
Word, boutom Times New Roman v BeTUIMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapryHe HOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIle Ha GopMat A4, a TEKCT KYL[aTh ¢
TBOCTPYKMM IIPOPENIOM, JIEBVM ITOPaBHAEM U YB/Ia4eHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acTOIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haxa
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH Kapakrep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogany o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM 6pojeBrma y
yIJIacTMM 3arpafiama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce 1ojaBIbyjy y TeKcTy. CTpaHMIle HyMepIUCaTU pefoM Y
JIOEEM JIECHOM YTy, TI0YeB Off HaC/IOBHE CTpaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTH je3andKor craugapna American English u xopuct-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe 1eKoBa KOPUCTUTU
MCK/bYYUBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuMyKyM HasMBMMA, a UM U MECTO IIPON3-
Bobhaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPMCTe O3HaKe Koje CY CIIOj coBa u 6pojesa,
IpeLM3HO HamucaTu 6poj Koji ce jaB/ba y CYNepCKpUIITY
wm cynckpunry (amp. Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy Hay4HOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenn Ha kpajy
Tekcra. Takobe, yKONMKO je paj IpeTXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTY 3BaHI9aH Ha3/B CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, /ja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CaXKETaK).

KIMHNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILE CPeJICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIeAEM
pemy caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY IMMCAHOT
IPUCTaHKa UCTIUTUBAHUX 0c06a y CKTafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofo6pembe Ha/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBambe MOXKe M3BECTH 1 1A je OHO Y CKIIafy C
IpaBHMM CTaHAapAuMa. ExcriepiMeHnTamHa uCTpaXknBarma
Ha XyMaHOM MaTepujamy U CIIUTYBaba BpIIIeHa Ha XIBO-
THbaMa Tpeba fia cafipyke U3jaBy eTUYKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlaCHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe IIOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBaKOM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaInMje 0 Pa3TMINTUM BpCcTaMa Cykoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYKerma
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) o Ha-
3uBOM ,,IlonuTuka usjase o cykoby unTepeca

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBamudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBOJLHO Y Pafly Ha PYKOIUCY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/OKYTIaH
TEKCT U pe3y/TaTe USHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JONIPMHOCY KOHIIEIIIM)U paja, Ko-
Oujamy pesynaTaTa MIN aHANIM3U U TyMadewy pesynTaTa;
IJIAaHMParby PYKOIIMCA V/IY Fer0BOj KPUTUYKOj pEBUSUjU
Ol 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JOTEPH-
Barby Bepsyje PYKOIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpumoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBAaKOT KoayTopa y OKBUpY obpacuia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaKMBayKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTi ayTopcTBO. CBY APYIM KOjU Cy [JOTIPMHENN
u3paju paja, a Koju HIUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C OIIMCOM HVIXOBOT
IOTIPMHOCA Pafly, HAPABHO, Y3 IMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Og 1. janyapa 2019. ronuse cBu
PYKOIIICH TIOfIBpTaBajy ce IpoBepy Ha IIarujapusam/
ayromnarujapusam npexo SClndeks Assistant — Cross
Check (iThenticate). PafoBu Koz Kojux ce HoKaxke ILIa-
rujapusam/ayTorarujapusam 6uhe ongbujenu, a ayTopu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannum pykonmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahennua;
TIIPEIIOT KPaTKOT HAac/IoBa pajia, ITyHa IMeHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjIMa ayTOPH pajie, MeCTO U pyKaBy
(pemocmenoM Koju ofiroBapa MHAEKCMpaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u umejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/IeHIIIjy.

CAJKETAK. Y3 opurnHaaHm pafi, IpeTX0JHO 1 KPaTKO
CaoTIIITelbe, Mperef IMTepaType, MpUKa3s crydaja (6omec-
HIUKa), Paji U3 UCTOpUje MeULIVHE, aKTYeTHy TeMy, paj
3a pyOpUKY jesuK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
IO pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pafose,
IPeTXOIHO M KPAaTKO CAaoMIITemhe CakeTak Tpebda la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3ynTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa -
caTy Kao 1oce6aH 1macyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajakHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/M3€e U HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OuTU IMpPEKTHO IOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a ma nma cnenehe genose: YBox (y OC/en»0j pedeHNIN
HaBecTy Imb), [Ipukas 6omecHnka, 3aK/bydak; cerMeHTe
Takobe mucaTu Kao mnocebaH macyc Kojyu No4nme 601mo-
BAaHOM peun. 3a oCTajle TUIIOBE PafoBa ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnon CaxkeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBA, a KIbY4He pedr Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy K/bYIHUX pedun KO-
puctutn Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa MMeHa I IIpe3uMeHa ayTopa (6e3 Tury-
J1a) MHAeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fp>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIM JOKYMEHTA IIPYIJIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy ojMoBa 13 cTpaHe uTeparype Tpeba na
6yze y [yxy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IoCToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTY TUM HasMBOM. YKOJMKO je pajjy LeIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHUIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMA,
LeJIOKYTIHM TeKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKU je3UK.

CTPYKTYPA PAJIA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM croBuMa (6071). OpuruHamHu paj, MeTaaHaIu-
3a, TIPETXOMJHO I KPATKO CAOoMIITemhe 06aBesHo Tpeba a
uMajy cnenehe mogHacmose: Ysop (LInb pajia HaBecTn Kao
HOCTIeY ITacyc YBopa), Metopie papia, Pesynraru, [Jucky-
cuja, 3ak/bydak, JIuteparypa. [Ipernen mureparype yune:
YBop, ogroBapajyhn mogHacnosy, 3akbydak, JInreparypa.
[TpouMeHOBaHN ayTOp MeTaaHa/IM3e 1 IPere HOr paja
Mopa fia HaBefie 6ap IleT ayToruTaTa (Kao ayTop Man Koay-
TOP) pajioBa IIyOGIMKOBaHMX Y YaCOMICHMA C PEI[eH3MjOM.
KoayTopu, ykonuko nx mMa, Mopajy fia HaBeny 6ap jenan
ayTOIMTAT pajioBa Takohe MyOMMKOBaHNUX Y YaCOMNCH-
Ma ¢ pereHsujom. ITpukas cimydaja nnm 6omecHNKa dnHe:
YBop (Llwp pajia HaBecTU Kao IOCTIeNbY acyc YBoaa),
ITpukas 6omecHuka, [luckycuja, JInteparypa. He Tpeba
KOPMCTUTHU UMeHa 00/eCHIKa, MHUIUjasle, HUTY 6pojeBe
ucropuja 60mecTy, HApOUNTO y WaycTparyjama. [lpukasu
6omecHNKa He CMejy MaTy BUIIE Off IIeT ayTOpa.

ITpunore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Tey TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu Ipuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKUX jeUEberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenure, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHMIly IyH TepMUH Tpeba HaBeCTH
PV IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatyt kopuirhemwe ckpaheHnna y caxxeTky, amy ako
CY HEOIIXOfIHe, CBaKy cKpaheHmIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMATHU BPOJEBIL. V TeKcTy pafa Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe MUcaTy ca TaykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), miarap — ) Wy BUXOBUM JeJo-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomuuHy cyncraHie y Monuma (mol), a mpurucax
KpBM y MUIMMeTpPUMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTONONIKNX, KITMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOLUTHU Y MeTPUUIKOM CHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBMM PAJTOBA. IJenokynHu pyKonmuc pajia KOju YnHe
- HaCJIOBHA CTPaHa, CayKeTaK, TeKCT pajia, CIIMCAK JIuTepa-
Type, CBY IIPU/IO3M, OFHOCHO MOTIINCH 3a FUX U JIETeH/Ia
(Taberne, cnuke, rpaMKOHM, CXeMe, LIPTEX), HACTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOPa M3HOCHUTH
33 OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
riep mureparype 1o 5.000 pedn, a 3a IPETXOAHO U KPATKO
CaOTIIITelbe, IPMKa3 60IeCHNKa, PaJ] 3a IPAKCY, eIyKaTHB-
HYI WIAHAK 1 paJ 3a pyOpuKy ,,Jesuk mepummze* o 3.000
peun; pajioBU 3a 0CTaje pyOpyKe MOTY VIMaTy HajBUIIIe
1.500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO 1eKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVjaIy IMEHa U CPeiber
CI0Ba CBMX ayTopa paja (He ¢puaMa), roguHa uspage. Y
IPYTOM Kafpy MOpa OMTH YCHUMI/bEH TeKCT pajia y BULY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHIMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arncTpakTa (o 350 peun),
jemny ¢ororpadujy Kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofipudy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy ta6erne, cuke (¢potorpaduje, up-
TEXU, CXeMe, IpadUKOHM) Y BUEO-IPIUTIO3NL.

CeBaka Tabena Tpeba fa O6yme cama 1o ceb6u 1ako pas-
ympuBa. Hacnos Tpeba oTkynary usHap Tabene, a
objamrmema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pefocneqy HaBobhema y Texcry. Ta-
6erne pTaTH UCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-Table, y3 nedunucarme TagHOT OpOja KOIOHA
U perioBa Koju he 4nHNTH MpeXy Taberne. [lecHUM KIMKOM
Ha Muy — nomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHoCcHO fennty hemuje. Kynatu ponrom Times
New Roman, BenmuumnHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
npopenoM i 6e3 yBnaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 06jacHITH y JIeTeHAM UCIIOf, Tabe-
7e. YKOJIVMKO je PYKOIMC Ha CPIICKOM je3VIKY, TPUIOKUTI
HasuBe Tabesa U leTeHAy Ha o6a jesuka. Takobe, y jenny
Tabery, y okBUpy ucTe henmje, yHeTH 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBy 00/myLy rpaUuKmx IPUIOTa U Kao ,,CIMKe
y CA ce 06jaBmyjy dpororpaduje, npresxu, cxeMe u rpadu-
koHM. CIiKe 03HaYaBajy ce apalckuM 6pojeBuMa ImpeMa
penocneny HaBobemwa y TekcTy. IIpuMajy ce nck/byunBo
pururanHe ¢pororpaduje (pHO-6eme mm y 60ju) peso-
nyuuje Hajmame 300 dpi n popmara sanuca tiff unm jpg
(mare, MyTHe M CTIMKe JIOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy nim
Hycy y MoryhHocTH fia focTaBe gurutanse ¢pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIyju
300 dpi v y OpUTMHATHO]j BeTMYMHN. YKOIIVKO je paji Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6mutu
006jaB/beHO HEKOMMKO, a ocTasie he 6utu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka cMka MOpa OUTH
HyMepJCaHa J IMaTH JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabYy.
YKOnuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMTIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMITaTy y 60ju, anmu fofiaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHu y Ipo-
rpamy Excel, na 6u ce Bupierne mpatehe BpeHOCTHI pacIo-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB okyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefy HaBohemwa y TEKCTY.
Csu nopany Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopnmthene ckpahennie Ha rpa¢pukony tpeba
06jacHNTH Yy JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6uTn
IHITaMIIaH y 60ji1, Te je 6ojbe u3beraBaryu Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOINC Ha CPIICKOM je3MKY, TPUIOKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfaLiyt Ha CXeMM Ky1iajy ce y outy Times New
Roman, Bemanna cnosa 10 pt. Kopuihene ckpahennre
Ha cxeMl Tpeba 06jacCHNTI y TereHAN UCIIOf, cXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je31KY, IIPUIOXKIUTI Ha3uBe
cxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO €y 0cobe Koje 06e36ehyjy TexHUUKY 1o-
Moh, ToMOh y Imcamy pajia MM PyKoBOJie Ofie/berbeM Koje
o6e36ebhyje ommury moppuky. uHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TTOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oyy TaKko MpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj WwiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, uy
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6Ty HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTupa-
HUX KIbUTA, [IOI/IaB/ba y KIbMTaMa ¥ IIpereHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHorpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLIie, ayTopu
Cy AY>KHM fa ux untupajy. Behnua nurupannx naydunx
YlaHakKa He 61 Tpebano fa 6yne ctapuja of IeT rofu-
Ha. Huje 03BO/beHO IVTHpabe ancTpakaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pesy/Tare KOji Cy MyO/IMKOBaHN
CaMo y BIJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IIPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YacOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine n 6a3e Hay4yHuUX my6nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHoT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce mpoHahu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nmureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAaP/a,
jep je To jemaH Off HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacoIINCY, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIY ¥ OFOOPIIN CBU ay TOPY KOjU UC-
IyHaBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOJJATKe CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseT ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBame MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHbopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3pafiu paja.

YIAHAPUHA, ITPETIUTIATA 1 HAKHAJIA 3A Ob-
PATTY YTAHKA. [la 6u papn 610 o6jaB/beH y Yacomu-
cy Cpiicku apxue 3a yesnoKyiiHo 1eKapciiéo, CBU ayTOPU
KOju Cy jleKapy umu cromarosnosu us Cpbuje Mopajy 6uru
yraHOBY CPIICKOT JIeKapCKOT ApYIITBa (Y CKIafy ca uia-
HoM 6. Craryra JIpymTBa) 1 IpeTIVIATHUIIM HAa YaCOMIC
3a TOIMHY Y KOjoj ce pajj pefjaje YpeHNIITBY, UK U3-
MUPUTY HaKHaAy 3a o6pany wianaka (Article Processing
Charge) y naHocy of 3.000 gunapa. AyTopu 1 KOayTopu 13
MHOCTPAHCTBA Cy Y 00aBe3N fa IlaTe HAKHATY 3a 06pany
unaHaka (Article Processing Charge) y usHocy of 35 eBpa.
Ynmara y jefHoOj Ka/leHAapcKoj TofuMHY 00yXBaTa U CBe

HapeJHe, eBeHTya/IHe WIAHKeE, [I0C/IaTe Ha pasMarparme y
T0j rouHu. CBU ayTOPM KOji II/IaTe OBY HAKHA[Y MOTY,
YKOJIUKO TO XeJle, ja IIPUMajy LITaMIIaHO U3Jjalbe 4aco-
muca. Tpeba HalOMeHyTH [ja OBa yIIIaTa Hije rapaHiuja
ma he pap 6utn npuxsaheH u o6jaBmwen y Cpiickom apxu-
8y 3a yenokyiino nexapciieo. Obasesa mwahama HakHage
3a 00pajy YWIaHKa He OFHOCH Ce Ha CTY[eHTe OCHOBHUX
CTy[ija 11 Ha MpeTIUIATHIKE Ha YaCOIINC.

YcraHoBe (IpaBHa MHUIIa) He MOTY ITPEKO CBOje IMpeTIUIaTe
Jla VICITyHe 0Baj /0B ayTopa (($13ndKor muia). Y3 pyko-
mnc paga Tpeba JOCTaBUTH KOIMje YIIATHMIIA 32 Y4IaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 00pajy YWIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3fiaBad HeMa eBUIEHL)Y O TOMe.
Yacomuc npuxBsara fjoHalyje Of CIIOH30pa KOji CHOCE 160
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HuCY y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPEOHO je YaCONUCy CTaBUTH
Ha YBUJ, OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

CJTAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paj fOCTaB/bajy ce MCK/bYYMBO e1eKTPOHCKY IIPEKO CHCTe-
Ma 3a [IpMjaB/bMBalbe Ha MHTEPHET-CTPAHMIIN JaCcOIINCa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBsa yc/l0Be OBOT YIIYT-
CTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe 1 ucnpase. [IprpxaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuTu Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y qacolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAIMTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe momaTHe MHpOPMaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:

CpIIcKo eKapcKo APYIITBO

Ypeauumrso yaconyca ,,CprcKu apxus 3a IeTOKYITHO
eKapcTBO
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11000 beorpap

Cpbuja

Tenedonn: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs
Wurepurert appeca: 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, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

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 qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

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

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, review article and preliminary and short com-
munications should have the following section headings:
Introduction (objective is to be stated in the final paragraph
of the Introduction), Methods, Results, Discussion, Conclu-
sion, References. A review article includes: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original ar-
ticles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be submit-
ted in the flv video format. The first shot of the video must
contain the following: title of the journal in the heading
(Serbian Archives of Medicine), title of the work, last names
and initials of first and middle names of the paper’s authors
(not those of the creators of the video), year of creation. The
second shot must show summary of the paper, up to 350
words long. The final shot of the video may list technical
staff (director, cameraman, lighting, sound, photography,
etc.). Video-articles need to be submitted along with a sepa-
rate summary (up to 350 words), a single still/photograph
as an illustration of the video, and a statement signed by
the technical staff renouncing copyrights in favor of the
paper’s authors. To check the required number of words
in the manuscript, please use the menu Tools-Word Count,
or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘tigures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

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

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

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

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial
aid and all other support in the form of sponsorship, grants,
donations of equipment and medications, etc., should be
mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article
is indexed for MEDLINE/PubMed) should be typed.
References should be numbered in Arabic numerals in order
of citation in the text. The overall number of references should
not exceed 30, except in review articles, where maximum
of 50 is acceptable, and in meta-analysis, where up to 100
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references are allowed. The number of citations of original
articles must be at least 80% of the total number of references,
and the number of citations of books, chapters and literature
reviews less than 20%. If monographs and articles written by
Serbian authors could be included in the reference list, the
authors are obliged to cite them. The majority of the cited
articles should not be older than five years. Use of abstracts
as references is not allowed. If it is important to comment
on results published solely in the form of an abstract, it is
necessary to do so within the text of the article. The references
of articles accepted for publication should be designated as
in press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references,
the defined standards should be strictly followed, because
itis one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by
all authors and includes the following: 1) statement that
the paper has never been published and concurrently
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by
all authors who have met the criteria of authorship; and 3)
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