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

y KojeM ce 06jaBbyjy pasoBu €wiaHoBa CpIICKOT JIeKapCKOT ApYyIITBa,
TIPETI/IATHMKA YacOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEVMIMHCKIX ¥ CPOTHIX
crpyka. O6jasbyjy ce: yBOIHMIIM, OPUTVMHATHYA PajIOBH, IIPETXO/{HA I KPATKa ca-
OINIITEH:A, IIPUKa3y 6O/IECHNKA U CTy4ajeBa, BULIeO-WIAHIIN, CIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PAJIOBM 3a IIPAKCY, PajIOBY U3
uCTOpUje MeUIIMHE Y je3VKa MeMIIHE, MeIUIIMHCKE eTVKE VI PeryaTOPHUX
CTaHZap/a y MeIMIMHM, M3BEIITaj) Ca KOHTPeca I HayYHMX CKYNOBa, TNYHA
CTaBOBU, HAPYYEHM KOMEHTAPH, MCMA YPENHNUKY, IPUKa3U KIbUra, CTPyIHe
BeCTU, In memoriam n gpyru npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
1e/IOKYITHO IeKapCTBO He MOTY Jia Ce IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyruM MecTuMa. PajioBy He cMejy fia Oy/y peTXOHO ITaM-
TIaHM Ha IPYTUM MeCTUMA (IeIMMIIHO M/ Y IOTIIYHOCTH).

ITpucneny pykormc Ypehusauku o6op mame perieH3eHTIIMa pajiyt CTPyYHe
nporieHe. YKONMMKO PelleH3eHTH IIPefIoyKe M3MeHe VI JIONTyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONIOOM JIa YHece TpaykeHe M3MeHe Y TeKCT pajia U
Jla apryMEeHTOBaHO 0OPas/IOKI CBOje Hec/arame ¢ npuMef6amMa peleHseHTa.
KonauHy ofryKy o mpyuxBaramy pajia 3a IITaMITy JJOHOCHU IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe paiose ce He ucrahyje XoHopap, a ayTOpcKa Ipasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomvcu u mpunosu ce ve Bpahajy. 3a penpopykuujy mim
IIOHOBHO 00jaB/blBatbe HEKOT CeTMeHTa pajia My6/mMKoBaHor y ,,Cprickom ap-
XVBY" HEOIIXOJIHA je CAIJTACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>KajeM Ha eH-
I7IeCKOM 1 cprickoM jesuky (hupwnia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpyM MpyUXBarajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYITHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0fipa3 Mulijberba CpIICKOT leKapcKor ApyiuTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HayqHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy Ipe Hero LITO je KOPUCTE UK Ce Ha Y 0C/Iabajy.
CpIIcKo JTeKapCKo APYLITBO, ypeaHuk uin Ypehusauku ogbop ,,Cprckor ap-
XVBa 32 L[e/IOKYITHO IEKapCTBO He IPMUXBATajy 611710 KAaKBY OATOBOPHOCT 32
HaBOJie y pajioByuMa. PekmaMun matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MemMIIMHCKMM) ¥ TIPAaBHUM CTaHAAapAMUMa. PekTaMHI MaTepuja yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBATUTET WM BPEJHOCT OT/IAIIEHOT TPOM3BO/A,
OJJHOCHO TBpJjHbe Ipou3Bohaua.

ITopiHeceHM PYKOIINC IIOIpa3yMeBa fia je HheroBo Iy0mKoBame of1o6puo
OJIrOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBambe 00aB/beHo. VismaBay
ce Hehe cMaTpaTu IPaBHO OrOBOPHMM Y C/Iy4ajy IOJHOLIEHa GUIO KaKBOT
3axTeBa 3a KoMiensanujy. Tpe6a fia ce HaBey CBM U3BOPM UHAHCHPaAKba Pajia.

Cpncxu apXNB 3a IETIOKYITHO TeKaPCTBO je Yacomic CPIICKOT IeKapCKOT
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SUMMARY

Introduction/Objective Malocclusions are one of the most frequent disorders in dentistry, and pose
a risk for the onset of caries and periodontal diseases. Fixed orthodontic treatment solves the problem
of malocclusions; however, it requires simultaneous cooperation of the patients, parents, and dentists
involved.

The objective of this study is to examine the effects of fixed orthodontic therapy on the Streptococcus
mutans and Lactobacillus spp. bacteria in saliva, the pH value, and buffering capacity of saliva.
Methods The research was carried out at the Faculty of Medicine in Foca, Department of Dentistry. The
study included 100 respondents, aged 13 to 17 years. The respondents were divided into two groups:
the study group (respondents wearing fixed braces) and the control group (respondents not subjected
to fixed braces therapy). Saliva samples were taken from the respondents four, 12, and 18 weeks after
the start of the orthodontic therapy. The study used the bacteria caries risk test (CRT) and CRT buffer
(Ivoclar Vivadent).

Results The study showed an increased number of bacteria in saliva of the respondents during all three
follow-up periods (x2 test, p = 0.001). The largest numbers of the Streptococcus mutans and Lactobacillus
spp. bacteria were found in week 12 of the therapy. Saliva pH value and buffering capacity of saliva
increased statistically significantly in week 12 of the therapy (x? test, p = 0.001).

Conclusion Oral conditions in patients changed during the fixed orthodontic therapy: the number
of bacteria increased, the pH value and buffering capacity of saliva changed. It was necessary to use
preventive measures in order to avoid complications during the fixed orthodontic appliances therapy.
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INTRODUCTION

Saliva is the main defense mechanism in the oral
cavity and is a major factor for preserving and
maintaining the health of oral tissue. Chemical
properties of saliva are affected by local factors
in the oral environment and by the general
health of the individual. The physico-chemical
properties of saliva determine the progress of
orthodontic treatment and its adverse effects
in an orthodontic patient.

Malocclusion is one of the most frequent
dental disorders and increases the risk of the
onset of caries and periodontal diseases [1]. The
placement of orthodontic brackets and bands
may compromise oral hygiene, because new
retentive places are formed resulting in increased
accumulation of dental plaque leading to gin-
gival inflammation [2]. Orthodontic treatment
may solve the problem of malocclusion, but it
increases the risk of caries onset and the severity
of this lesion may range from a white spot on a
tooth or demineralization to the loss of integrity
of the enamel surface and the onset of a cavity
[3]. Some studies report that the prevalence of

white spot lesions during orthodontic treatments
ranges 30-70% [3]. The changes in salivary
parameters such as the decline in the pH level
and buffering capacity of saliva may contribute
to the demineralization of enamel and increase
the susceptibility of teeth to the onset of caries
[4]. Amongst various microflora in the mouth,
the Streptococcus mutans bacterium is the main
culprit for the onset of caries. The presence of
these microorganisms at high levels indicates an
increased risk of caries. Caries is an undesirable
side effect of treatment with fixed orthodontic
appliances [5, 6]. Patients undergoing orthodontic
therapy experience oral ecological changes that
lead to an increased number of mutans strep-
tococci in the saliva and dental plaque [7]. At
the same time, the presence of the Lactobacillus
spp. bacteria increases the severity and incidence
of caries [8]. Lactobacillus spp. is a secondary
invasive bacterium and is responsible for the
progression of the caries lesions.

The side effects of the fixed orthodontic
therapy on oral health are described in numer-
ous studies [9, 10, 11]. The studies report that
caries as a complication of fixed orthodontic
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therapy is present in 2-96% of patients [12, 13]. Chang
et al. [14] were amongst the first who had examined the
impact of the fixed orthodontic therapy on the salivary mi-
crobiological parameters, pH value, and buffering capacity
of saliva. Other authors also examined the impact of the
fixed orthodontic therapy on the salivary microbiological
parameters, pH value, and buffering capacity of saliva,
which is the objective of the present study as well [15, 16].

METHODS

The present study was designed as a prospective cohort one.
The research included 100 respondents who reported to the
Faculty of Medicine in Foca, the study program in Dentistry
during the years 2015 and 2016, who then underwent dental
check-ups and were diagnosed with malocclusions. The
respondents were divided into two groups. The exposure
group (the study group) consisted of 50 respondents who
underwent the treatment for malocclusion. The non-exposed
group (the control group) consisted of 50 respondents,
who were also diagnosed with malocclusion, but did not
receive treatment (financial means, durability of treatment,
patients satisfied with the current positions of teeth). The
criteria for the inclusion in the study were the following:
the presence of permanent dentition with other permanent
molars in place, good overall health condition of the pa-
tient, patients indicated as requiring the upper and lower
fixed orthodontic appliances, without dental caries. The
criteria for the exclusion from the study were the following:
periodontal diseases, patients with clefts, syndromes, and
orofacial diseases, and patients who suffer from a chronic
disease and receive a form of therapy (diabetes mellitus,
autoimmune diseases, epilepsy).

The samples of saliva in the control group were collected
several days after the dental check-up (T0). The samples of
saliva in the study group were taken four, 12, and 18 weeks
(T1, T2, T3) after the attachment of the fixed orthodontic
appliances. The saliva pH level, buffering capacity, and
quantitative presence of the Streptococcus mutans and Lac-
tobacillus spp. bacteria were determined for each patient.
The respondents were instructed not to consume any food
and drinks for at least one hour before giving a sample of
saliva and to brush their teeth once, in the morning, on the
day of giving saliva samples. The respondents were sitting
in a dental chair leaning slightly forward and were chew-
ing bilaterally a paraffin ball for five minutes to stimulate
salivation. Saliva was collected in sterile plastic cups for each
patient. A bacteria caries risk test (CRT) (Ivoclar Vivadent,
Schaan, Liechtenstein) was used to determine the quantita-
tive presence of bacteria. The agar carrier of the mentioned
test was removed from the test vial and NaHCO, tablet (for
the purpose of ensuring anaerobic conditions) was placed
at the bottom of the vial. The nutrient base was moistened
with a thin layer of saliva using a pipette, to the amount of
1 ml. The agar carrier (the base) was carefully returned to
the vial, which was then firmly closed. The vials with the
seeded base were incubated at 37°C over 48 hours. Thereafter
the presence of the grown colonies on both seeded bases
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(colony-forming unit — per ml of saliva) was measured by
way of comparison with the standardized scheme specified
by the manufacturer. The buffering capacity of the saliva
was determined using a CRT buffer (Ivoclar Vivadent). The
saliva pH value was determined using a digital pH meter
(4440 pH Type; Funke-Dr.N.Gerber Labortechnik GmbH,
Berlin, Germany).

The research complies with the Helsinki Declaration.
For the purpose of this study, Approval No. 01-1142 was
obtained from the Ethics Committee of the Faculty of
Medicine in Foca.

The data were analyzed using descriptive and analytical
statistics methods; x* test and Fisher’s exact test, for qualita-
tive variables, and Student’s t-test, for quantitative variables,
were used to determine the statistical significance between
the two groups of respondents.

RESULTS

The study included 100 respondents, aged 13-17 years.
The average age was 14.88 + 1.35. The age group of 13-14
years made up 40% of the respondents, 24% of the respon-
dents were 15 years old, while the remaining 36% of the
respondents were in the age group of 16-17 years. Male
respondents made up 48%, while female respondents made
up 52% of the total number of respondents.

The numbers of the Streptococcus mutans were statistically
significantly increased during all three periods of research
when compared to the control group of respondents. The
largest numbers of the Streptococcus mutans bacterium were
found after 12 weeks of therapy (p = 0.001). The number
of bacteria was reduced after 18 weeks when compared to
week 12 of the treatment; however, a statistically significant
difference still existed when compared to the control group
of the respondents (Table 1). The numbers of the Lactoba-
cillus spp. bacteria were statistically significantly increased
during all three periods of research when compared to the
control group of the respondents. The largest number of
the Lactobacillus spp. bacteria was found after 12 weeks
of therapy (p = 0.001). The number of the bacteria was
reduced after 18 weeks when compared to week 12 of the
treatment; however, a statistically significant difference
still existed when compared to the control group of the
respondents (Table 2).

Table 1. Data obtained by saliva analysis on the amount of Streptococ-
cus mutans bacterium in subjects undergoing orthodontic treatment
after four, 12, and 18 weeks and in the control group

O Group of
X
& L of respondents Total
= Leve @ number (%) number | x%F 2
@ bacteria 0
£ Study | Control (%)
= group | group
Low (< 10°) 6(12) 22 (44) 28 (28)
4 High (= 10°) | 44 (88) 28 (56) 72(72) 12.698 | 0.001
Low (< 10°) 5(10) 22 (40) 27 (27)
12 High (= 10%) | 45(90) | 28(56) | 73(73) 14.663 | 0.001
Low (<10°) | 10(20) | 22(44) | 32(32)
18 | High(>10% | 40(0) | 28(s6) | 68(6s) | 0618 | 0010

¥? - Chi-squared test; F — Fisher’s exact test
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Table 2. Data obtained by saliva analysis on the amount of Lactobacillus spp.
bacterium in subjects undergoing orthodontic treatment after four, 12, and 18

weeks and in the control group of subjects

Ivanovic¢T. et al.

wearing the braces. The authors detected the peak
in the number of microorganisms in week four

of the therapy, in contrast to our research. This

0 Group of
3 ; responzents study shows that in week 18 of the therapy the
2 Level o number (%) Total ¥4 F p number of bacteria starts to decline, which is a very
D Bacteria number (%) .. . . . .
£ Study | Control significant piece of information when it comes to
i - group | group planning preventive and prophylactic measures.
Low (< 10°) 23 (46) | 38(76) 61(61) :
4| high109 | 27(54) | 1204) 39(39) 9458 | 0.002 Ehe 1n'creziisefi nuI;lbe}: ofthe Strepéococctlts mugal:ts
| towl<10) | 1560) | 38076 53 (53) 1736 | ooor act.erla uring the t. erapy may be explained by
High (=109 | 35(70) | 12(24) 47 (47) - - the increased retention locations following the
18 | Low(<107) | 18(36) | 38(76) 56 (56) 16234 | 0001 attachment of the appliance, which is conducive
High (= 10°) | 32(64) | 12(24) | 44(44) ’ ) to the accumulation of plaque, which in turn
X’ - Chi-squared test; F - Fisher’s exact test increases the number of aciduric and acidogenic
Table 3. Buffer capacity of the control and study group bacterlia, which prefer hard and uneV?n surfaces
for their growth [17]. The results of this study are
Respondents ; ;

B o Level of ramber (56 Total consistent with the results of other authors, who
saunv?scaanﬁ;?e! n buffer number | ¥x%F p also found the increased numbers of bacteria
capacity | Study | Control | (%) during all three follow-up periods, whereas they
group | group followed up on patients six, 12, and 18 weeks of

Study group Low 2(2) 4(4) 6 (6) i ;
afterdweeksand | Medium | 23 (23) | 26(26) | 49(49) | 1406 | 0.405 | the therapy [8,16]. In addition, all these studies
control group High | 25(25) | 20(20) | 45 (45) found the largest number of bacteria in week 12 of
Study group after Low 20) 4(4) 6 (6) the orthodontic therapy. When compared to our
12 weeks and Medium | 6(6) | 26(26) | 32(32) |20.973 | 0.001 study, the difference was the sample size. Numer-
;on;rol groqu T'gh 42 Eg)z) 20 22;)) 63 EGZ; ous authors suggest that white spots on teeth, as

tudy group after ow 44 10(1 . .
18 weeks and Medium | 23(23) | 26(26) | 49(49) | 0.608 | 0.738 the start of a caries lesion, are dete.cted as early
control group High 21(21) | 20(20) | 41 (41) as four weeks after the orthodontic treatment;
4@ - Chi-squared test; F  Fisher’s exact test therefore, we are of the opinion that it is justified
) to start monitoring the changes in saliva after four
Table 4. Saliva pH values of the study and the control group weeks [18, 19, 20]‘ White spot lesions on teeth,
Resﬁ\;’?g;;‘ts if left untreated, may progress into a lesion on a
pH value in saliva samples Study Control t P tooth and this entire process progresses rapidly
group group in orthodontic patients [21].

Study group after 4 weeks and The study showed a statistically increased num-

6.76 (0.40) | 6.66(0.26) | 1.482 | 0.141 . . . R
control group ber of the Lactobacilus spp. bacterium in saliva in
EEL::EIOSIJ rﬁgﬁ after12weeksand | ¢ o5 051) | 6.66(0.26) | 4.881 | 0.001 all three follow-up periods (four, 12, and 18 weeks
9 pf after the orthodontic treatment). The greatest value
ig%‘:?’o?;?gﬁs ter18weeksand | ¢ 04 (047) | 6.66(0.26) | 2345 | 0210 of the number of the bacteria were found in week

AM - arithmetic mean; SD - standard deviation, t - Student’s t-test

The pH value and buffering capacity of saliva statistically
significantly increased 12 weeks after the therapy when com-
pared to the control group of the respondents (p = 0.001).
Four and 18 weeks after the orthodontic treatment no
statistically significant difference was found in comparison
to the control group of the respondents (Tables 3 and 4).

DISCUSSION

This research showed that a statistically significant increase
in the number of Streptoccocus mutans bacterium occurred
in the patients’ saliva after all three study periods (four, 12,
and 18 weeks after the orthodontic therapy). The study re-
sults show that the adverse effects of the fixed orthodontic
therapy occurred as early as four weeks after the treatment.
Chang et al. [14] presented similar results, according to
which they also found a statistically significant increase in
the number of bacteria four weeks and three months after

‘ DOI: https://doi.org/10.2298/SARH190806016I

12 of the therapy, while the decline in the number
of the bacteria was found in week 18, which is a
significant piece of information when planning
preventive measures. The study showed no statistically
significant difference in regard to the sex and age of pa-
tients. These results are consistent with the results of other
authors, who also found an increase in the number of the
Lactobacillus spp. bacteria in all three follow-up periods,
with the highest number found in week 12 of the therapy [8,
16]. Chang et al. [14] studied the numbers of this microor-
ganism four weeks and three months following the therapy
and they found the greatest number of the bacterium in the
third month (week 12) of the therapy, which matches the
results of our study, as well as of other studies [16]. Other
authors also found statistically significant increase of the
number of this microorganism in week 12 of the therapy
[22]. Eighteen weeks after the treatment, the results showed
that the number of this microorganism was declining when
compared to week 12; however, the number was still statisti-
cally significantly increased when compared to the control
group of the respondents. Week 12 may be regarded as the
period of the most intense growth of the Lactobacillus spp.

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):270-274
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bacteria in the respondents’ saliva. However, some authors
found the statistically increased number of the Lactobacillus
spp. bacterium in saliva six months after wearing the braces,
while no statistically significant difference in the number
of this microorganism was detected four and 12 weeks
after the therapy when compared to the values before the
attachment of the braces [23].

The study results show that statistically significant dif-
ference occurred between the study and control groups of
respondents (p = 0.001) in week 12 of the therapy, in regard
to the saliva pH values (Table 4), which is consistent with
results of some other studies [14, 16]. Some studies found
no changes in the saliva pH values during all three follow-up
periods of patients with fixed orthodontic appliances [24].

The study results showed a statistically significant differ-
ence regarding the buffering capacity of saliva 12 weeks after
the therapy (p = 0.001) (Table 3). Some studies reported the
decline in the buffering capacity of saliva with the increase
in the pH value, which is not consistent with the results of
this study and compels one to consider other ions of the
stimulated saliva which have the buffering effect apart from
the bicarbonate ones [16]. Arab et al. [8] found a statistically
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significant decline in the saliva pH value as early as week six
of the therapy, which continued in weeks 12 and 18 of the
orthodontic treatment, which is in contrast to our research.
These results support the notion of great risk for the onset
of caries, given the weak defensive ability of the organism,
while the number of bacteria is significantly increased.
Lara-Carrillo et al. [25] found a statistically significant
increase in the pH value and buffering capacity of saliva of
the respondents four weeks after the orthodontic treatment.

CONCLUSION

The research showed the changes in biochemical and
microbiological parameters during the fixed orthodontic
appliances therapy. The patients wearing fixed orthodontic
appliances require regular dental check-ups to be performed
by orthodontists and other dental medicine specialists, in
order to detect in due time the risk factors for the onset of
oral and dental diseases.
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YTuuaj puKCHe OpPTOAOHTCKE Tepanuje Ha bBuoxemujcke M MMKPOOUONOLLKE

napametpe n/byBauke

Tatba MBaHosuh', JbusbaHa CtojaHoBUR?, [OparaH Weanosuh', Mpeapar Hukonuh?, Xerbko Munocasmbesuh?,

MapuHa MunuHkosuh'

'YHuBep3utet y Wctounom CapajeBy, MeaguumHcku dakyntet y Qoun, oacek ctomatonoruje, Penybnunka Cpncka, bocHa n XepLuerosuHa;

2Ynusepautet y beorpagy, CromatonoLuku dakyntet, beorpag, Cpbuja

CAXETAK

Yeoa/Unmb Manoknysuje npeacTassbajy jefaH of Hajuelwhnx
nopemehaja y ctomatonoruju, a yje[Ho NpeAcTaBrbajy U pusnk
3a HacTaHaK Kapujeca 1 napofoHTanHmx obosberba. DrKcHa
OpTOLOHTCKA Tepanuja peLiaBa Npobnem manokysuje, anu
MCTOBPEMEHO 3axTeBa Capajhby Kako nauujeHTa, Tako 1 poam-
Tesba 1 cTomaTosnora.

Linmb oBor paga 610 je aa ce ncnuta yTuLaj GUKCHe OPTOAOHT-
CKe Tepanuje Ha KonnurHy 6akTepuja Streptococcus mutans
un Lactobacillus spp. y nibyBauku, pH n nydepckn kanauutet
n/byBaykKe.

MeTope VictpaxuBarbe je paheHo Ha MeanLHCKOM akynTeTy
y ®oun, Ha oficeKy 3a cTomaTonorujy. Y CTyamju je yyectsoBano
100 ncnutaHuka, yspacrta 13-17 roguna. icnutanmum cy no-
[e/beHN Ha CTYAWjCKY rpymny (MCMUTaHMLM KOjyi HOCe GUKCHM
OPTOAOHTCKM anapaT) U KOHTPOJIHY rpyny (McnutaHuuym 6e3
duKcHe Tepanuje). icnutaHuumma cy y3rMaHu y30pLm niby-

DOI: https://doi.org/10.2298/SARH190806016I

Bayke nocse yetnpu, 12 n 18 Hegerba of NoYeTKa OPTOAOHTCKe
Tepanuje. Y ctyaumju cy kopuwheHn CRT TecT Ha 6akTepuje n CRT
nydep (Ivoclar Vivadent).

Pesynratu Cryauja je nokasana noehaHy konnunHy 6aktepuja
y M/byBayKmM NCNUTaHWUKa y cBa Tpy npateha nepuopga (x2 p =
0,001). Hajeeha konuuvHa 6akTepuja Streptococcus mutans v
Lactobacillus spp. HaheHa je y 12. Heperbm Tepanuje; pH Bpea-
HOCT MybyBayKe 1 NypepcKi KanaLumuTeT nibyBayke Cy CTaTUCTNY-
K 3HavajHo noBehaHn y 12. Heferbu Tepanuje (x% p = 0,001).
3ak/mbyuak Tokom GUKCHe OPTOJOHTCKE Tepanuje Metbajy ce
YCNOBW Y yCTIMa NauujeHTa: nosehaHa je konuumHa 6aktepuja,
[onasun Ao npomeHe pH BpegHOCTM 1 nydepcKor KanauuTeTa
nsbyBayke. HeonxofHoO je KOPUCTUTU MPEBEHTNBHE Mepe Kako
6v1 ce cnpeyunne KOMNMKaLmje TOKOM Tepanuje GUKCHUM op-
TO[JOHTCKMM anapaTuma.

KmbyuHe peun: manoknysuja; Streptococcus mutans; 6aktepuja
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Applicability of the instruments for measuring pain
intensity in persons with masticatory myofascial
pain
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SUMMARY

Introduction/Objective The most frequent clinical presentation of myofascial pain (MFP) includes the
presence of a deep local muscle pain, limited level of movements, heterotopic pain of trigger points in
the referent zones, and the loss of the major symptoms by anesthetizing these points. The only manner
to objectively and comprehensively evaluate pain, as a multidimensional experience, is by applying
multiple methods in its diagnostics.

The objective of this paper was to corelate diagnostic possibilities of different quantification instruments
for the assessment of pain intensity in persons with masticatory MFP.

Methods The study involved 60 subjects, divided into two groups stratified according to their sex and
age. The Research Diagnostic Criteria for Temporomandibular Disorders diagnostic protocol was applied,
within which the numeric scale of pain, digital palpation, graded chronic pain scale, the Visual Analogue
Scale (VAS), and algometry were used.

Results The cardiac power index values are statistically significant and in negative correlation with the
algometric measurements (from -0.48 to -0.59) and in positive, statistically significant, correlation with
the VAS values (0.71).

Conclusion The results of studies we obtained lead us to the conclusion that there is an interdependence
of these instruments for the measurement of pain intensity in persons with masticatory MFP and that

the VAS and algometry are more objective and precise methods than the manual palpation.
Keywords: myofascial pain; diagnostics instruments; VAS; algometer; manual palpation

INTRODUCTION

The problems related to the etiology, occur-
rence, and particularly the diagnostics of the
myofascial pain dysfunction syndrome (MPDS)
in the head and neck region, due to a multi-
tude of unknowns, have been the subject of a
number of scientific discussions. The existing
theories on the mechanisms of pain occurrence
include local muscle hypoxia, centrally indicat-
ed sensitization, and neurogenically stimulated
secretion of substances that cause the occur-
rence of pain in sensitive places [1].

The most frequent clinical presentation
myofascial pain (MFP) includes the presence
of deep local muscle pain and suffering, limited
level of movements, heterotopic pain from the
so-called trigger points in the referent zones,
and the loss of major symptoms by anesthetiz-
ing these points [2]. It is a known fact that the
diagnostic possibilities of quantification and
characterization of the chronic MFP are defi-
nitely hardly feasible. That is why the precise
diagnostic of these painful conditions is not
always straightforward.

The only manner to objectively and compre-
hensively evaluate pain, as a multidimensional

experience, is by applying multiple methods in
its diagnostics. It is, therefore, not surprising
that there is a multitude of studies that deal with
this topic and confirm the positive correlation
and interdependence of different instruments
for the measurement of pain intensity [3-6].
In clinical practice, the manual muscle pal-
pation is established as the “gold standard” and
is still the most frequently applied method for
examination of muscle sensitivity [7, 8]. How-
ever, the attitude that it is exclusively sufficient
for diagnosing the masticatory MFP can mostly
be found in older papers and, nowadays, it is
considered outdated. Some of the main issues
with this method are certainly the impossibil-
ity to sufficiently standardize the procedure, as
well as different interpretations of a patient’s
reactions during its performance. That is ex-
actly why other instruments for measuring pain
intensity have been introduced. The Visual Ana-
logue Scale (VAS) is one of the most frequently
used unidimensional scales for the assessment
of the pain threshold [9]. Algometry is a more
objective, precise, standardized, repeatable, and
valid method [10, 11]. The measurement of pain
intensity and the documentation of its values are
the basis of the proper and efficient treatment.
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The objective of this paper was to correlate diagnostic
possibilities of different quantification instruments for the
assessment of pain intensity in persons with masticatory
MFP.

METHODS

The study, conducted at the Clinic for Dentistry of Vojvo-
dina, Faculty of Medicine in Novi Sad, Serbia, in accord
with standards of the institutional committee on ethics,
involved 60 subjects divided into two groups stratified by
their sex and age. The study group comprised 30 subjects
with the diagnosis of MFP (16 men and 14 women) with
the average age of 42.77 + 11.57 years, while the control
group comprised 30 healthy subjects without any signs
and symptoms of MFP.

In addition, control group subjects were excluded if they
had masticatory MFP, temporomandibular joint arthral-
gia, degenerative joint disease, and/or disc displacement
without reduction, as well as if they complained of frequent
and/or persistent pain in any bodily part, fibromyalgia syn-
drome, self-reported psychogenic illness, and the female
subjects were not pregnant.

The basic criterion for patients to be involved in the
study was the occurrence of pain in m. masseter and/or
m. temporalis of longer than three months duration. The
subjects did not experience neurological disorders, atypi-
cal pain, infections of the surrounding structures, acute
pain caused by dental disorders, neuropathies, chronic
immune-deficiency, neoplasms, and the female subjects
were not pregnant.

The diagnosis was established using the detailed his-
tory, with a particular emphasis on the pain anamnesis, as
well as clinical examination, performed by standardized
procedures of the Research Diagnostic Criteria for Tem-
poromandibular Disorders (RDC/TMD) protocol [12].

The MFP diagnosis was obtained on the basis of data
processing conducted in the first and the second part of
the clinical protocol, primarily from the positive results of
the palpatory pain in three or more points, with or without
functional limitation in the opening of the mouth [13].
Monitoring of the pain intensity was also performed by
applying different instruments: the Graded Chronic Pain
Scale (GCPS), the numeric pain rating scale 0-3 during
palpation, VAS, and algometry.

The patients provided answers to palpation and graded
the feeling of pain in the numeric rating scale (0 — no pain,
1 - mild pain, 2 — moderate pain, 3 - severe pain). The
grades were added, and the overall sensitivity sum was
obtained. The GCPS is a scale within the second part of
the RDC/TMD protocol and its result is the value that is
called the Characteristic Pain Intensity (CPI) [14]. The
VAS was applied as a unidimensional scale for measuring
intensity of the subjective feeling of pain prior to exami-
nation of the pressure pain threshold. The scale consists
of one straight 10-cm-long line, the beginning of which
is marked by 0, which is a numerically expressed value
for the patient signifying the absence of pain, all the way

‘ DOI: https://doi.org/10.2298/SARH190613122M
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to the end of the scale marked by 10, signifying that the
pain is unbearable. The subject needed to express the point
that correlates best with the intensity of experienced pain
sensation. It is expressed in millimeters [1].

The algometric measurement was conducted with a
digital algometer (FPIX 10, 2007, dimensions 23/4” WX”
HX 1 1/4” d; Wagner Instruments, Riverside, CT, USA).
The measuring locations were the precisely determined
points on the masseter and temporal muscles on both sides
[15]. The measuring was performed by applying a rubber
probe with a certain intensity on the surface of 1 cm®. The
device has the capacity to render the calibration values
into kgf/cm?® — N, Ibf, and Ozf. The testing was conducted
in the identical space and time conditions. The subjects
were requested to inform us when they start experiencing
pain (pressure pain treshold - PPT) and when that pain
becomes unbearable (pain tolerance threshold - PTT).
That moment was registered at the algometer display. The
testing was repeated three times with rest phases in the
duration of five minutes.

Before the beginning of the research, all the subjects
had been familiarized with the experimental procedures
and they gave their voluntary compliance with the signed
consent for participating. The research was approved by the
Ethics Committee of the Faculty of Medicine in Novi Sad.

The basic measurements and statistical analyses were
used for establishing basic conclusions. The distributions
of normal values were tested, the average and mean val-
ues of measurements, as well as the standard deviation
were analyzed, while more thorough testing was checked
with the t-test. Moreover, the Spearman’s rank correlation
coefficient for different variables was used for the detec-
tion of the connection of diagnostic methods. The level of
relevance was considered significant if p < 0.05.

RESULTS

During palpation of the anterior fibers of the temporal
muscle, as much as 40% of the study group subjects ex-
perienced severe pain on palpation of anterior fibers at
the right side and 23.33% on the left side, while 10% of
the subjects felt no pain on either side. Generally, patients
experienced less pain on palpation of middle and posterior
fibers of the temporal muscles, regardless of the side (Table
1). During palpation of the masseter muscle, patients ex-
perienced the worse (severe) pain in the lower and middle
portions of the muscle on the right side, and in the upper
portions on the left side (Table 1).

The values of algometric measurements for both mus-
cles (masseter and temporal), in both groups of subjects,
are shown in Tables 2 and 3. There were statistically sig-
nificant differences in mean values of algometric measure-
ments in both muscles between the two groups of subjects
(Student’s t-test). Statistically significant differences were
noted between the values of the pain threshold and the
pain tolerance threshold for both muscles (Tables 2 and 3).

The values of measuring the pain intensity using the VAS
scale with the study group subjects are shown in Table 4.
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Table 1. The numeric rating scale of pain during the application of manual pressure
on masseter and temporal muscles

. No pain | Mild pain | Moderate pain | Severe pain

Muscle | Position
n (%) n (%) n (%) n (%)

w | . |Posterior 13 (43.33) | 13 (43.33) 4(13.33) 0
§ _E\ Middle 10(33.33) | 2(6.67) 11 (36.67) 7 (23.33)
E | [anterior 30100 | 8(2667) | 7(23.33) 12 (40)
g = Posterior 19 (63.33) | 8(26.67) 3(10) 0
;c: 1‘5 Middle 10(33.33) | 7(23.33) 10 (33.33) 3(10)
. Anterior 3(10) 9 (30) 11(36.67) 7(23.33)
o | o |Upper portion 3(10) 10(33.33) 14 (46.67) 3(10)
Té ;9:‘ Mid-belly 4(1333) | 9(30) 7(23.33) 10(33.33)
E Lower portion | 6 (20) 7(23.33) 7 (23.33) 10(33.33)
% Upper portion | 2 (6.67) 8(26.67) 9(30) 11 (36.67)
e “E Mid-belly 3(10) 7(23.33) 14 (46.67) 6 (20)
= Lower portion | 7(23.33) | 7(23.33) 10(33.33) 6 (20)

Table 2. The differences in the t-test values of algometric measurements of m. mas-
seter and m. temporalis on both sides between the two groups of subjects

Control group | Study group
Muscle — - t p
X = SD X £ SD

Right masseter muscle PPT | 4.87 £0.92 2.02+£0.69 | 13.54*|0.000000*
Right masseter muscle PTT 6.63+0.77 295+0.69 | 19.47* | 0.000000*
Left masseter muscle PPT 4.94 +0.97 2.09+0.58 | 13.86* | 0.000000*
Left masseter muscle PTT 6.55+0.89 297 +0.65 | 17.82* | 0.000000*
Right temporal muscle PPT | 5.24+1.14 236+ 0.68 | 11.88* | 0.000000*
Right temporal muscle PTT | 6.59+1.16 3.33+0.79 |12.76* | 0.000000*
Left temporal muscle PPT 517+1.24 2.55+0.58 | 10.48* | 0.000000*
Left temporal muscle PTT 6.38 +1.23 347 £0.61 |11.61* | 0.000000*

PPT - pressure pain threshold; PTT — pain tolerance threshold

Table 3. The differences in the t-test values of algometric measurements (pressure
pain threshold and pain tolerance threshold) of m. masseter and m. temporalis be-
tween the two groups of subjects

Control group Study group
Muscle - — t p
X +SD X + SD
Masseter muscle PPT 4.91+0.91 2.05+0.60 14.29% | 0.000000*
Masseter muscle PTT 6.59+0.76 2.96 +0.61 20.36* | 0.000000*
Temporal muscle PPT 521+1.15 246 £0.51 11.97* | 0.000000*
Temporal muscle PTT 6.48+1.14 3.40+0.59 13.15* | 0.000000*

PPT - pressure pain threshold; PTT - pain tolerance threshold

Table 4. Descriptive statistics for the visual analogue scale (VAS) in the study group

Study group n X +SD 95% Cl Min. Max.
VAS 30 724+140 | 6.719-7.767 4.8 9.5
Table 5. The values of the characteristic pain intensity (CPI), measured with the
Graded Chronic Pain Scale in the study group
Study group X £ SD 96% Cl Min. Max.
CPI 60.78 + 15.80 54.88-66.68 30 90

Table 6. Spearman’s rank correlation coefficient for different variables

The subjects considered that their pain had the
average value on the scale of 7.24 cm.

The values of the graded chronic pain scale
are shown in Table 5. The mean values of the
characteristic pain intensity (CPI) were be-
tween 54.88 and 66.68 in the 96% confidence
interval.

The obtained algometric values (the PPT
and the PTT) for both muscles and the values
of the VAS measurements were in a reverse
correlation concerning statistical significance
(the correlation coefficient for the masseter
muscle was -0.50 and -0.64, and for the tem-
poral muscle -0.42 and -0.38, respectively). The
correlation coefficient was negative, consider-
able, and strong. The manual pressure values
were in negative correlation with the values
of algometric measurements and in positive
correlation with the values measured with
the VAS, but with no statistical significance.
The CPI values were statistically significant
and in negative correlation with algometric
measurements (from -0.48 to -0.59) and posi-
tive, statistically significant correlation with
the VAS values (0.71). The correlation of the
palpation values of the masseter muscle and
CPI was statistically significant (0.50), while
for the temporal muscle it was not (0.18). It
was established that in subjects with a higher
level of disability, lower pressure induced by the
algometer caused pain, i.e. they were in nega-
tive, statistically significant correlation with the
values of algometric measurements on both
muscles (Table 6).

DISCUSSION

Chronic MFP is often non-recognized in clini-
cal practice. This is the reason why it is impor-
tant to have precise and complete observation
of the pain characteristics and intensity for its
diagnosis, which should be founded on the
manifold methodological approaches and use
of different instruments for measuring pain
intensity.

. Manual palpation Masseter muscle Temporal muscle
Variables VAS CPI
Temporal muscle Masseter muscle PPT PTT PPT PTT

Palpation of temporal muscle 1.00 0.05 -0.35 -0.35 -0.2 -0.32 0.12 0.18
Palpation of masseter muscle 0.05 1 -0.28 -0.35 -0.22 -0.28 0.34 0.50%
Masseter muscle PPT -0.35 -0.28 1 0.95* 0.53* 0.62* -0.54*% -0.50*
Masseter muscle PTT -0.35 -0.35 0.95* 1 0.49* 0.61* -0.60* -0.59*
Temporal muscle PPT -0.20 -0.22 0.53* 0.49* 1 0.91* -0.42* -0.48*
Temporal muscle PTT -0.32 -0.28 0.62* 0.61* 0.91* 1 -0.38*% -0.49*
VAS 0.12 0.34 -0.54* -0.60* -0.42* -0.38* 1 0.71*
CPI 0.18 0.50* -0.50* -0.59* -0.48* -0.49% 0.71* 1

PPT - pressure pain threshold; PTT - pain tolerance threshold; CPI - characteristic pain intensity; VAS - Visual Analogue Scale
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The possibility of comparing the results of MPDS stud-
ies is additionally complicated due to insufficient standard-
ization, inadequate controllability, application of different
clinical and diagnostic criteria, incomplete observation,
and diverse interpretation of diagnostic results.

It is clear that comprehensive and completely objective
assessment and measurement of pain, as a multidimension-
al and multifactorial subjective phenomenon, does not ex-
ist. That is precisely the reason why the self-assessment of
pain intensity is, inter alia, a foundation for pain manage-
ment. The subjects with MFP usually and most often expe-
rience pain, i.e. sensitivity, of the masseter and/or temporal
muscles. These two muscles are most frequently used in
the studies measuring the orofacial muscle pain threshold.
The highest number of neuromuscular filaments, conduc-
tivity, and physiological and anatomic domination make
these two muscles completely representative for testing
and diagnosing these disorders [1, 16]. Some authors ob-
tained the values according to which they distinguished
the anterior bundle of m. temporalis as the most certain
and representative for the MFP measurement. According to
them, there was a linearly proportional correlation between
the applied pressure on trigger points and the caused pain.
With healthy muscles, this correlation was not linearly pro-
portional, which we also noticed in our study [17].

The MFP patients exhibit greater muscle sensitivity than
the healthy subjects in the control group [15]. We have
emphasized that a sensitivity to various types of pressure
(manual and algometric) in the region of masseter muscles
is one of the most significant features of the MFP and is
applied as a criterion to distinguish it from other forms of
painful conditions in the head and neck region [18, 19, 20].
The relation of trigger points and referent zones where the
pain occurs is constant and significant for their detection
and diagnostics [21].

Frequently, the feeling of pain is increased during palpa-
tion, as well as during masticatory function. Typically, the
MPDS is a localized, unilateral, painful syndrome, in which
bilateral symptoms occur only when combined with gen-
eralized disorders, such as fibromyalgia [22]. The values of
pain intensity on the VAS vary during the day, usually 3-5
cm, to as much as 10 cm [1]. According to pain quality, it is
usually deep, penetrating pain that varies from sensitivity
to severe, devastating pain [23]. In our research, the pain
had lasted two years on average, it was unilateral, mostly
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MpYMeH/bUBOCT MHCTPYMEHATA 3a Mepere MHTeH3UTeTa 6ona Kog ocoba ca

MacTUMKaTopHUM muodacuujanHum 6o1om

bojaHa Munekuh'?, lapno hatoBuh?, TatjaHa MMywkap'? Munuua Jepemnh-Knexesuh', laHnena hyposuh-Konpusuua',

Catba Byjkos'?

'YHuBep3utet y Hosom Cagy, MegnunHcku dakyntet, Hosu Cag, Cpbuja;

2KnuHuka 3a ctomatonorujy Bojsogute, Hosu Cag, Cp6uja;

33aBog 3a 3APaBCTBEHY 3alWTUTY pagHuKa KenesHnue Cpouje’, Hosn Cag, Cpbuja

CAMETAK

YBoa/Uwm Hajuewha knuHmuka npeseHTaymja mmodacumjan-
Hor 6ona (M®B) ykmbyuyje npucycto gyboke muwuhHe 6onu,
orpaHuyeH HIBO MOKpPeTa, XeTepoTonHu 6on 13 trigger Tayaka
y pedepeHTHe 30He 1 rybuTak Bogehvx cuMnTomMa HrXoBrm
aHecTesvpatbeM. [injarHocTmuke MoryhHOCTU KBaHTUdMKa-
umnje n KapakTepusauuje xpoHnyHor MOB yecTo cy TewwKo n3-
BOZJbMBE. JeAVHN HaumH Aa ce 601, Kao MyNTUANMEH3NOHATHO
NCKYCTBO, 00jeKT1BHO 1 CBEOOYXBATHO MPOLIEHN je NprMeHa
BULLECTPYKE METOLOMNOrUje y HeroBoj AnjarHoCTULN.

Linmb oBora pafia 610 je Kopenvpatu fujarHocTrnyke moryh-
HOCTM PasNMUNTUX KBAaHTUGMKALMOHUX MHCTPYMeHaTa 3a Npo-
LieHy NHTeH3UTeTa 60ona Kog ocoba ca MacTukatopHUm MOB.
Metoge Cryauja je obyxBaTtana 60 ncnutaHvka NogesbeHnNx
y ABe rpyne cTpaTudrkoBaHe npema nosny u ctapoctu. Npu-
MeH€eH je AnjarHocTnuky npotokon RDC/TMD, a kopuiwheru
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VHCTPYMEHTM 3a Mepetbe MHTeH3UTeTa 6051a 6vnm cy: Hymepuy-
Ka cKasfia 6ona, gurutanHa nannauwja, rpagyvpaHa ckana Xpo-
HVYHOT 60na, BM3yesnHa aHanorHa ckana (BAC) n anromeTpuja.
Pe3yntaTtm BpegHocTn nHgeKca cpyaHe cHare Cy CTaTUCTUYKK
3HayvajHe, y HeraT1BHOj Cy Kopenauujyu ca afiroMeTpujCckum Me-
perumma (0g -0,48 0o -0,59) 1 NO3UTUBHO], CTaTUCTUYKM 3HAYajHOj
Kopenauuju ca BpegHoctuma BAC (0,71).

3ak/byyak Pe3yntaTy 0BOr UCTpaxuBarba HaBOAe HaC Ha
3aK/byvaK fa n3mehy nprmerbeHNX MHCTPYMeHaTa 3a Mepee
MHTeH3UTeTa 6ona Kog ocoba ca mactrkatopHum MOB noctoju
mehy3aBucHocT v ga cy BAC n anromeTpuja 06jeKTMBHMje 1 npe-
LM3HMje MeTofle Mepea NHTEH3UTEeTa 601a HEro MaHyeJsHa
nannauwja.

KmbyuHe peun: mmodacuujanHu 60n; AMjarHoCTUYKN UHCTPY-
MeHTY; BAC; anromeTap; MaHyesiHa nannauuja
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SUMMARY

Introduction/Objective The objective of the study was to investigate whether there are differences in
therapeutic effect between initial treatments of chronic periodontitis [scaling and root planning (SRP)]
alone and SRP in conjunction with injectable platelet-rich fibrin (I-PRF) application, comparing clinical
parameters after three months.

Methods Twenty-four patients with chronic periodontitis who had at least two sites with probing pocket
depth (PPD) = 5 mm on contralateral side participated in the study. Using a split-mouth design, the pa-
tients were treated with SRP + I-PRF (study group) or SRP only (control group). The clinical parameters,
clinical attachment level (CAL), gingival margin level (GML), PPD, bleeding on probing, and plaque index,
were recorded on both sides.

Results Compared to baseline, both treatment modalities demonstrated an improvement in investigated
clinical parameters. The mean value of CAL was reduced from 1.97 + 0.75 (0.25-3.31) to 1.07 + 0.44
(0.12-1.78) in the study group, whereas it decreased from 1.81 £ 0.66 (0.42-2.96) to 1.48 + 0.55 (0.22-2.30)
in the control group. Similarly, the corresponding values for GML and PPD showed statistically significant
difference between the groups (p = 0.040 and p = 0.006, respectively).

Conclusion Regardless the limited number of patients in the study, initial periodontal therapy in conjunc-
tion with injectable platelet-rich fibrin proved to display significant improvement in all clinical parameters
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compared to initial periodontal therapy alone.

Keywords: chronic periodontitis; injectable platelet-rich fibrin; initial treatment

INTRODUCTION

Periodontitis is a chronic multifactorial disease,
characterized by the progressive destruction
of periodontal supporting tissues. Periodon-
titis presents an inflammation developed by
disorders of the host immune response to the
infections caused by periodontopathogens [1].
Chronic periodontitis (CP) represents a form
of destructive periodontal disease that is gener-
ally characterized by slow progression [2]. The
World Workshop on the Classification of Peri-
odontal and Peri-implant Disease and Condi-
tion in 2017 agreed that the disease previously
described as “chronic” or “aggressive” would
be grouped under a category “periodontitis”
[3]. Periodontitis was regarded as the sixth
most prevalent disease globally in 2010 and it
affected approximately 50% of the adult popu-
lation worldwide in 2014 [4]. Due to its high
prevalence it is essential to constantly upgrade
periodontal therapy.

The principal goal of the periodontal ther-
apy is to restrain active inflammation during
the disease and possibly provide support for
the reconstruction of periodontal tissue defects
[5]. Initial periodontal therapy, scaling and
root planning (SRP) is not frequently resolute

at repairing disease-related defects [6, 7]. The
periodontal wound healing after SRP usually
induces the development of a long junctional
epithelium, which is responsible for frequent
recurrence of a periodontal pocket [8]. To en-
hance the process of regeneration, the adjunc-
tive therapeutic procedures have been added
to the conventional therapy since the end of
the last century.

Platelets have been applied in dentistry over
the past three decades. These autologous re-
generative tools are concentrated suspensions
of supra-physiological amount of growth factors
(GFs) and, when applied locally, can induce soft
and hard tissue regeneration [8]. Platelets are im-
portant reservoirs of various GFs and cytokines,
which are vital in wound repair and homeosta-
sis [8]. The periodontal wound healing process
implies a series of cell-to-cell interactions and
molecular signals that are primarily mediated
by cytokines and GFs. GFs control enhancing
collagen production, cell proliferation and differ-
entiation, as well as blood vessel formation [9].

Platelet concentrates have advanced from
the first generation, platelet-rich plasma (PRP)
to the second generation, platelet-rich fibrin
(PRF). PRE, developed by Choukroun et al.
[10], enables a scaffold enriched with platelets
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and GFs, as well as leukocytes. The concentrate is generat-
ed from a blood harvest without any artificial biochemical
modifications and anticoagulants [10]. Previous research
has demonstrated that PRF contains a greater amount
of GFs than PRP. It induces higher fibroblast migration
and expression of the transforming growth factor-B1, the
platelet-derived growth factor, and the vascular endothe-
lial growth factor [11]. Along with these factors, there is
a higher concentration of the fibroblast growth factor, the
insulin-like growth factor-1, the epidermal growth factor,
and the platelet-derived epidermal growth factor. Thus,
they ensure a better environment for regeneration and
repair of the defects. Currently, PRF is widely utilized in
the surgical treatment of periodontal intrabony defects,
treatment of furcation defects, sinus lift procedures, and
tissue engineering [12].

Since the standard PRF is not entirely appropriate for
injection, a new injectable formulation of PRF (termed
I-PRF) enables easier use of the platelet concentrate in a
liquid state. After being generated during centrifugation,
it maintains its liquid viscosity for about 15 minutes. [13,
14]. Initially, the PRF has been developed at high centrifu-
gation speeds, enabling a formation of a fibrin clot, which
could be utilized as a three-dimensional scaffold for the
promotion of periodontal regeneration [15].

Generally, the assessment of periodontal therapy con-
sists of a full-mouth periodontal examination, which en-
ables estimation of the degree of tissue inflammation and
destruction. This is conducted by objective measuring
of clinical attachment level (CAL), gingival margin level
(GML), probing pocket depth (PPD), bleeding on probing
(BOP), plaque index (PI), and radiographs assessing the
alveolar bone level [16].

So far, patients with CP have not been treated with I-
PRF during SRP treatment. Therefore, the aim of this study
was to determine the effects of local I-PRF application in
conjunction with SRP, compared to application of SRP
alone, on periodontal clinical parameters of CP.

METHODS

The randomized, split-mouth, controlled clinical trial
recruited patients with CP from the Department of Peri-
odontology, School of Dental Medicine, University of Bel-
grade. The trial evaluated clinical periodontal outcomes
after the initial treatment with or without conjunction of
I-PRE This trial had been approved by the Ethics Commit-
tee of the Department of Periodontology, School of Dental
Medicine, University of Belgrade. After being informed
of the research methods, all the patients submitted their
written consent for sharing their personal data and their
participation in the study. The study was registered at Clin-
icalTrials.gov as NCT02898675 on September 12, 2016.
For three months, 30 adult patients were included in
the study. The preconditions for participating in the study
were a presence of minimum 3 mm CAL and horizontal
bone loss of both quadrants of the mandible or maxilla,
which were confirmed by full-mouth radiograph images.
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The following criteria were used in the patient selection:

- Inclusion criteria: age of 20-75 years; a minimum of
six teeth per quadrant; a minimum of two teeth in
each quadrant with a probing depth =5 mm; BOP
had to be at > 40% tooth sites; no involvement of
furcation; good general health;

— Exclusion criteria: periodontal therapy within the last
12 months; having surgical therapy; use of antibiotics
over the last six months; ongoing drug therapy that
might have an impact on the clinical signs and symp-
toms of periodontitis; pregnancy or nursing; current
and former smokers.

Clinical charting

Clinical charting was performed immediately before the
first treatment. The following examinations were carried
out after three months. The research included the exami-
nation of all teeth and tooth sites, except the third molars
and the tooth sites associated with furcation involvements
of degree IT and III [17]. The following variables were re-
corded from the mesio-buccal, mid-buccal, disto-buccal,
disto-lingual, mid-lingual, and mesio-lingual surfaces of
each tooth: CAL, GML, PPD, BOP, and PL

The examiner, a specialist of periodontology, performed
and noted all the examinations. Prior to the start of the
study, the examiner gained the adequate level of compe-
tence and reproducibility skills in accordance with the
various clinical parameters and indices that were going
to be utilized [18].

Treatment procedures

In regard to screening examination, the patients were
thoroughly informed on self-performed plaque control
activities consisting of using the modified Bass brushing
technique, a soft toothbrush, regular toothpaste twice a
day, and inter-dental cleaning with inter-dental brushes
once a day. A full-mouth SRP was conducted in all diseased
sites by using local anesthesia, in one or two sessions, dur-
ing the period of 24 hours. The standard of oral hygiene
was checked at the baseline examination and during the
recall visit after three months following the baseline treat-
ment, and further instructions were provided when it was
necessary. Three months following the completion of the
baseline treatment, all the patients were recalled for profes-
sional supragingival plaque control and reinforcement of
oral hygiene. Additionally, re-instrumentation was con-
ducted by using the ultrasonic device in all the sites with
a remaining PPD of > 5 mm.

Preparation of I-PRF

Blood samples were taken into two 10 ml tubes and prepared
for I-PRF preparation. The blood without anticoagulant
was then centrifuged at 700 rpm for three minutes (60 g)
at room temperature by a Duo Centrifuge (Process for PRE
Nice, France). The upper liquid layer was taken as I-PRF
by using a syringe. Afterwards, by applying I-PRF into
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periodontal pockets through perforations at the point of
interdental space on individually formed occlusal splints,
it was enabled to hold it there for a longer time. The I-PRF
was applied in one quadrant (study group) of the chosen
jaw (mandible or maxilla), whereas the physiological sa-
line was inserted in the opposite side (control group). The
splint was removed after 15 minutes. Treatment allocation
was decided by a toss of a coin.

Statistical analysis

Mean values and standard deviation were calculated.
The Mann-Whitney U-test was performed to determine
whether the two groups had similar clinical measure-
ments at baseline and whether one treatment produced
better clinical results after a three-month follow-up. The
Wilcoxon signed-rank test was used to analyze whether
clinical measurements differed before and after treatment.
For the whole statistical analysis, a significance level of 5%
was used. Software package PASW Statistics Version 18.0
(SPSS Inc., Chicago, IL, USA) was used for all calculations.

RESULTS

All the patients’ tooth sites did not display any clinical
signs of deterioration after a three-month period. It proved
to be uneventful healing, without any pain or any other
discomfort in either of the treatment modalities. The only
discomfort was experienced by three patients, due to re-
peated blood collection after failing to find an appropriate
blood vessel. During the therapy, one patient no longer
participated in the study since she got pregnant, and anoth-
er one left the country. The remaining 24 subjects, i.e. 10
men and 14 women, finished the treatment protocol. The
mean age was 37.29 + 10.23 years, ranging 22-64 years.

At baseline, none of the assessed clinical parameters
showed a statistically significant difference between the
study and control groups (Table 1).

Throughout the study, a significant gain in CAL, GML,
BOP, P, and a significant reduction in PPD took place in
the study group (Table 2), as well as in the control group
(Table 3).

Three months after the therapy (Table 4), the mean value
of CAL decreased from 1.97 +0.75 (0.25-3.31) to 1.07 + 0.44
(0.12-1.78) in the study group, whereas it decreased
from 1.81 + 0.66 (0.42-2.96) to 1.48 + 0.55 (0.22-2.3)
in the control group. Similarly, the corresponding values
for GML and PPD showed statistically significant differ-
ence between the groups (p = 0.040 and p = 0.006, respec-
tively). The major difference was recorded with BOP - at
the baseline examination, 57% of the surfaces in the study
group and 61% of the surfaces in the control group showed
BOP. After a three-month period, a marked improvement
in the bleeding scores took place in both groups, so that
15% of the PDT group and 33% of the SRP group had
positive scores (p = 0.00). Initially, PI was 0.61 + 0.517 and
0.64 £ 0.19, respectively. After three months, plaque val-
ues were markedly reduced, and no statistically significant
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Table 1. The mean values of clinical parameters of both groups at
baseline

index |y 5 (o) | X2SDimimemad | P

CAL 1.97 £0.75 (0.25-3.31) | 1.81 £ 0.66 (0.42-2.96) | 0.404
GML 1.72+0.6 (0.02-2.5) | 1.86+0.56 (0.75-2.54) | 0.457
PPD 3.68 £0.72(1.63-4.53) | 3.68 +0.89 (1.67-4.96) | 0.975
BOP 0.57 +0.21(0.19-0.96) | 0.61 £0.17 (0.31-0.94) | 0.433
Pl 0.61+0.517(0.29-0.92) | 0.64 +0.19(0.31-0.91) | 0.413

CAL - clinical attachment level; GML - gingival margin level; PPD - probing
pocket depth; BOP - bleeding on probing; Pl - plaque index;
2Mann-Whitney test

Table 2. The mean values of clinical parameters of study group at
baseline and after three months

Index Baseline After 3 months .

X £ SD (min-max) X £ SD (min-max)
CAL 1.97 £0.75 (0.25-3.31) | 1.07 £ 0.44 (0.12-1.78) | 0.000*
GML 1.72+0.6 (0.02-2.5) | 0.62+0.49(-0.72-1.3) | 0.000*
PPD 3.68+0.72 (1.63-4.53) | 1.73 £0.64 (1.03-2.98) | 0.000*
BOP 0.57 +0.21 (0.19-0.96) 0.15+0.18 (0-0.9) 0.000*
Pl 0.61+0.517(0.29-0.92) | 0.19+0.23 (0-1.15) 0.000*

CAL - clinical attachment level; GML - gingival margin level; PPD - probing
pocket depth; BOP - bleeding on probing; Pl - plaque index;

2ANOVA;

*statistically significant

Table 3. The mean values of clinical parameters of both groups after
three months

index |y 5 (o) | X2SDimimemad | P

CAL 1.07 £0.44 (0.12-1.78) | 1.48 £0.55(0.22-2.3) | 0.003*
GML 0.62+0.49 (-0.72-1.3) | 0.99+0.57 (0.12-2.1) | 0.040*
PPD 1.73+0.64 (1.03-2.98) | 2.31 £0.73 (1.22-3.58) | 0.006*
BOP 0.15+0.18 (0-0.9) 0.33+0.12 (0-0.58) 0.000*
Pl 0.19£0.23 (0-1.15) 0.2 +0.89(0.12-0.5) 0.112

CAL - clinical attachment level; GML - gingival margin level; PPD - probing
pocket depth; BOP - bleeding on probing; Pl - plaque index;
2Mann-Whitney test

Table 4. The mean values of clinical parameters of control group at
baseline and after three months

Index Baseljne After 3 months .

X £ SD (min-max) X £ SD (min-max)
CAL 1.81 £0.66 (0.42-2.96) | 1.48 £0.55(0.22-2.3) | 0.000*
GML 1.86 +0.56 (0.75-2.54) | 0.99 +0.57 (0.12-2.1) | 0.000*
PPD 3.68 +0.89 (1.67-4.96) | 2.31 £0.73 (1.22-3.58) | 0.000*
BOP 0.61+0.17(0.31-0.94) | 0.33+0.12(0-0.58) 0.000*
Pl 0.64£0.19(0.31-0.91) | 0.20 £0.89 (0.12-0.5) | 0.000*

CAL - clinical attachment level; GML - gingival margin level; PPD - probing
pocket depth; BOP - bleeding on probing; Pl - plaque index;

2ANOVA;

*statistically significant

differences were recorded between plaque scores of sur-
faces treated by both therapy modalities (p = 0.012).

DISCUSSION

Obviously, the initial treatment of CP aims to achieve the
results that can ensure a long-term improvement in clini-
cally measured parameters. This randomized clinical trial
with a split-mouth design displayed the difference between
the effects of SRP in conjunction with I-PRF vs. SRP alone
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in terms of changing clinical periodontal outcomes during
the initial treatment of CP.

The obtained results demonstrated that both thera-
peutic modalities could result in statistically significant
improvement of all explored clinical parameters three
months after initiating the therapy. At baseline, no signifi-
cant differences in terms of PPD and CAL were recorded
between the two groups. The positive clinical outcomes
of the control group after three months correspond with
the previous findings concerning clinical efficacy of SRP
in treatment of CP. This indicates that in subjects with
CP, SRP was successful in reducing PPD and improving
CAL [19]. All the patients were trained to maintain oral
hygiene regularly. This might have improved the clinical
parameters in both groups throughout the study period.

Over the years, the conventional therapy of periodon-
titis (SRP) has been enhanced by using various adjunctive
therapies, mostly by systemically or locally administered
antibiotics and antiseptics [20]. Since their use involves
some risk, they should be prescribed only for specific situ-
ations under optimal conditions. Although the influence
of nonsurgical use of lasers on the initial treatment of CP
has been considered recently, some studies have shown
that its impact on PPD and CAL reduction is less effective
than that of antibiotics [20].

Our research is currently focused on novel adjunctive
regenerative methods of CP treatment. Although a liquid,
injectable form of this platelet concentrate was discovered
in 2006 by Choukroun, only the PRF in the form of fi-
brin membrane was applied during the surgical therapy of
CP. For the first time, in this study we tried to adequately
use the injectable form of PRF (I-PRF) for a non-surgical
treatment of CP. [-PRF is suitable for periodontal pocket
application due to its advantage of being in a liquid form.

The injectable form of PRF preparation is based on
a slower and shorter centrifugation spin. Moreover, this
protocol of centrifugation leads to a higher presence of
regenerative cells with higher concentration of GFs, and
cytokines, which together may enhance the healing poten-
tial of both bone and soft tissues [21].

Clinical trials use CAL to examine various therapeutic
modalities that could either reduce the progression of peri-
odontal disease or enable the regeneration of supporting
structures. In our study, the progress was made in reducing
CAL in the test group more than in the control group three
months after the initial treatment (p < 0.05). The reduction
matches the previous systematic reviews on SRP with dif-
ferent adjuncts, showing that a three-month therapy leads
to the CAL value ranging 0.08-1 mm [22, 23]. Our results
demonstrated CAL gain by es much as 0.9 mm, represent-
ing better outcome compared to the control group with
only 0.33 mm reduction. CAL gain during SRP with I-PRF
was far higher when compared to SRP alone.

The greater clinical value of CAL gain may be due
to more rapid wound healing, less short-term gingival
inflammation, and sustained reduction of periopathogenic
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bacteria [24]. A study by Dohan et al. [25] shows that I-
PRF contains more GFs than PRE which is six to seven
times more loaded with GFs than PRP. In addition, those
GFs are released steadily within 21 days [11]. The process
is enabled due to the fact that after a short period of time,
approximately 15 minutes, I-PRF is formed into a matrix
scaffold [11]. The scaffold was proved to have a direct
impact on the ability of human gingival fibroblasts to mi-
grate, proliferate, release additional GFs and periodontal
ligament cell growth, as well as to increase the differentia-
tion of osteoblasts [26]. By preventing the down-growth of
junctional epithelium to the root surfaces and suppressing
its interference between the root and soft tissue, a new at-
tachment on root surfaces can be formed.

Furthermore, antimicrobial and anti-inflammatory ef-
fects of PRF have also been described [27]. Dohan et al.
[28] stated that PRF has immunological and antibacterial
properties due to its leukocyte degranulation, and possess
some cytokines that may induce angiogenesis and pro/anti-
inflammatory reactions. The decrease of microorganism
concentration in this area results in reducing inflamma-
tion. Reducing the inflammation level brings about the
decrease of PPD, GML, and BOP values. The study of Van
der Weijden and Timmerman [19] reported the mean PPD
reductions ranging 1.29-2.16 mm during CP therapy with
SRP alone. In our research, PPD in the study group was
reduced by 1.95 mm after a three-month period, while
the control group showed a significantly lower decrease
(p < 0.05). At the same time, GML values in the both
groups were reduced by 1.1 mm and 0.87 mm, respectively.

BOP was also reduced in both groups after three
months. A successful treatment of CP implies a minimal
number of sites with BOP (< 10%), with no probing depths
< 3 mm [29]. Our results displayed that BOP after SRP
alone dropped to 33%, while it decreased to 15% after
SRP + I-PRE It is probably due to the presence of residual
pockets deeper than 4 mm. BOP is proved to be a use-
ful prognostic indicator in estimating periodontal tissue
after a non-surgical therapy according to sensitivity and
predictability calculations. This is further documented by
the fact that presence of residual PPD > 6mm in combi-
nation with BOP > 30% was significantly associated with
tooth loss [30].

Both groups in our study demonstrated reduced PI after
three months and the improvement in oral hygiene.

CONCLUSION

Regardless of the limited number of patients, the results
of the present study indicated that local application of I-
PRF in conjunction with SRP, compared to SRP alone, had
significant effect on periodontal clinical parameters in the
treatment of CP.

Conflict of interest: None declared.
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EdekT npumeHe uHjekTabunHor pubpuHa 6orator TpombOLUTMMA Y UHULMjANTHO]

Tepanuju XpOHUYHOT NAPOAOHTUTHICA

Mwuna Byukosuh', Haha Hukonuh', Jenena Munaww', Bnagan Hophesuh?3, isa MunmHkosuh', JacMmuHka Acotuh?,

3opaH Je3guh', Cawa JaHkosuh', 3opaH Anekcuh!'

'YHuBep3utet y beorpagy, Cromatonoluku dakyntet, beorpag, Cpbuja;

2KnuHuika 3a ncuxujatpujcke 6onectn, Jp Jlasa Jlasapesuh’, Beorpag, Cpbuja;
3YHnsep3uTet y TpaBHuKy, DapmaLeyTcko-3gpaBcTeeHy dakyntet, TpaBHuk, Degepauuja bocHe 1 XepuerosuHe, BocHa n XepuerosuHa

CAMETAK

YBog/Uwsmb Linmb oBor ncTpaxuBara 610 je aa ce yTBpaM Aa
NI NOCTOj1 pasnuKa y MCXoay UHULMjanHe Tepanmje XPOHUYHOT
MapOAOHTUTICA, Ha OCHOBY KIVHWNYKMX MAaPOLOHTaNHUX Napa-
MeTapa nocsie Tpy Mecelia, MPUMEHOM AOAATHe anauKaumje
UHjekTabunHor ¢GubpmHa 6orator TPOMGOLMTIMA.

MeTtopge Y cTyaujy cy yKIbyyeHa iBafieceT YeTnpy 6onecHmKa
Ca XPOHUYHUM MAPOAOHTUTUCOM KOju MMajy 6ap y ABe peruje
Ha KOHTpanaTepanH1M CTpaHama BunmnLe fy6rHy cornpara
Behy og 5 mm.

Ynotpebom meTofe ,NoAe/beHUX yCTa’, 6onecHULM cy TpeTu-
PaHN MHULMjaTHOM TePanujoM XPOHUYHOT NAapOLOHTUTICA Y
KOMOVHaLMju ca HjeKTabunH1M pubprHom b6oraTum TpoMm-
6oumTMa (CTyAMjCcKa rpyma) vy camo VHULMjanHOM Tepanijom
XPOHUYHOT MAapPOAOHTUTMCA (KOHTPONHa rpyna). KnnHnykm na-
pameTpu — HVBO NPUMOjHOT eNUTENa, HBO MBHLE TUHTVBE, fiy-
61Ha CoHAMpatba, KPBaperbe Ha MPOBOKALIMjy U MHAEKC Miaka
6enexeHn cy ca obe cTpaHe.
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Pesyntatu Y nopehery ca noueTH1M meperma, oba Tepa-
nujcka obnvKa cy nokasana Hanpepak y pesyntatuma. Cpeftba
BPEeAHOCT HMBOA NPUMOjHOr enuTena ce cMakbuna ca 1,97 £ 0,75
(0,25-3,31) Ha 1,07 + 0,44 (0,12-1,78) y cTyAujcKoj rpynu, AoK je
Y KOHTPOJHOj rpynu onana ca 1,81 + 0,66 (0,42-2,96) Ha 1,48 +
0,55 (0,22-2,30). CnnuHo Tome, oaroBapajyhe BpefHOCTU HYBOa
MBULE TMHTVIBE 1 Jy6ViHe COHAMParba MoKa3are Cy CTaTUCTAYKM
3HauajHy pa3nuky usmehy rpyna (p = 0,040 n p = 0,0069).
3akspyuak be3 063vpa Ha orpaHuyeHu 6poj bonecHuKa, NHK-
LyjanHa Tepanuja napofoHTUTHCA Y KOMOUHALMjU Ca MHjeKTa-
61nHMM GrbprHOM 6oraTyiM TPOMOOLMTVIMA NMOKa3yje 3HauajHO
nobosbliuake KINMHUYKUX NMapaMeTapa y OfHOCY Ha M30/10BaHy
VHULWjanHy Tepanujy.

KmbyuHe peum: XpoHWYHY NapOJOHTUTIC; UHjeKTabunHU Gu-
6pVviH 6orat TPOMOOLMTMMA; MHULMjasIHA Tepanuja
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Ruptures of trachea and bronchi diagnosed by
virtual bronchoscopy with multidetector computed
tomography and fiberoptic bronchoscopy -
advantages and shortcomings of methods
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SUMMARY

Introduction/Objective Fiberoptic bronchoscopy often is too aggressive, which requires the use of
other noninvasive diagnostic methods. The study presents research results on the diagnostic capabili-
ties of virtual bronchoscopy with multidetector computed tomography and fiberoptic bronchoscopy in
traumatic abnormalities of trachea and main bronchi.

Methods A total of 21 patients (six males and 15 females) at the ages of 11-82 years (50.65 + 19.8)
were studied by the methods of virtual bronchoscopy with multidetector computed tomography and
fiberoptic bronchoscopy. The diagnostic capabilities of virtual bronchoscopy as compared to fiberoptic
bronchoscopy were assessed by established criteria.

Results Ruptures of the trachea and/or bronchi were proven by fiberoptic bronchoscopy in 21 patients
and by virtual bronchoscopy in 19 patients. The greatest frequency was reported for the post-intubation
ruptures (15 patients, 71.42% with virtual bronchoscopy; 16 patients, 76.19% with fiberoptic bronchos-
copy), followed by post-traumatic ruptures (three patients, 14.29%); ruptures of trachea and the left lower
lobar bronchus as a result of an advanced neoplasm of the esophagus (one patient, 4.76%), diagnosed by
both methods; mucosal erosion after instrumental manipulations (4.76%, after fiberoptic bronchoscopy).
Conclusion Achieved diagnostic accuracy in ruptures of trachea and bronchi by virtual bronchoscopy
is 90.47% and by fiberoptic bronchoscopy it is 100%. In terms of localization, shape and size, almost
complete correspondence of changes with those of fiberoptic bronchoscopy was found. The presence
of abundant secretion in virtual bronchoscopy may be interpreted incorrectly and efficiency of virtual
bronchoscopy decreases.

Keywords: diagnostic capabilities; traumatic abnormalities; trachea; bronchi
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INTRODUCTION

Ruptures of trachea and bronchi are rare, diffi-
cult to diagnose, lack well-known clinical signs
but are potentially life-threatening [1-10]. They
affect more often female patients and patients
aged 50 years or more [3, 4]. The outcome of
the trauma is favorable if the diagnosis is es-
tablished at an early stage and accompanied
by rapid primary treatment because tracheal
and bronchial ruptures are potentially rapidly
lethal [9, 11]. At a later stage, the risk of tra-
cheal stenosis, which is often insurmountable,
increases [6]. This requires the use of new ad-
vanced diagnostic methods and adequately pre-
cise equipment. Some of the authors consider
computed tomography (CT) to be an adequate
means for assessing most of the abnormalities
of the respiratory tract; however, multidetec-
tor computed tomography (MDCT) allows for
multiplanar reformation, CT bronchoscopy,
and virtual bronchoscopy (VB). VB as a non-
invasive method allows for three-dimensional
evaluation of the tracheobronchial tree. It is

determined as a finer, more short-term meth-
od than fiberoptic bronchoscopy (FB) [12-15].
The diagnosis of ruptures of the trachea is often
delayed or omitted, but it is still proven that the
success rate associated with the improvement of
care for patients has increased. The main causes
pointed out for their appearance include blunt
traumas, severe cough, vomiting or secondary
iatrogenic injuries, post-tracheal intubations,
etc. [4]. Research of diagnostic capabilities of
VB with MDCT in tracheal ruptures is very
scanty [6, 7, 9, 14, 15, 16].

The present study is aimed at assessing
the advantages and shortcomings of VB with
MDCT in diagnosing patients with ruptures
of the trachea and bronchi.

METHODS
Clinical material and equipment

A total of 21 patients (six males and 15 females
aged 11-82 years; 50.65 £ 19.80) were studied



Ruptures of trachea and bronchi

for ruptures of trachea and bronchi by the methods of VB
with MDCT and FB for more than five years (2013-2020).
The methods were carried out on 64 MDCT Siemens Defi-
nition AS (Siemens Healthineers, Erlangen, Germany) and
on Olympus BF PE2 bronchoscope (Olympus Corpora-
tion, Tokyo, Japan), respectively. Syngo.via VB20 (Siemens
Healthineers) workstation, with the capacity to track and
match the images in the axial, coronary, sagittal planes,
was used. Multiplanar reconstructions were performed by
applying maximum intensity projection techniques and
capabilities to archive and export images and video.

Optimized standard protocols were used in patients
with various abnormalities of trachea and bronchi, and
different ages. The best results were achieved with cur-
rent strength 80-100 mAs, voltage 120 kV, 3 mm beam
collimation, and reconstruction of 3 mm, rotation speed
at 0.5 sec., pitch D-FOV large.

Protocols

Criteria for pathological changes in ruptures of trachea
and bronchi used to compare the results of the diagnosis
by FB and VB with MDCT include the following: local-
ization of the rupture; disposition; shape of the rupture;
length of the rupture (cm); distance of the rupture from
the carina (cm); distance of the rupture from vocal liga-
ments (cm); length of changes resulting from the healing
of the ruptures after medical treatment (cm); the number
of affected tracheal rings.

Statistical analysis

The variation analysis of quantitative variables includes
the following factors: for the medium-level - arithmetic
mean; for dispersal - rank (value range from-to), standard
deviation (SD). Non-parametric methods of analysis were
applied by the Mann-Whitney test (U-test) for the com-
parison of two samples in unknown distributions (e.g. age,
sex, various abnormalities of trachea and bronchi, etc.);
Kruskal-Wallis test (H-test) for the comparison of more
than two samples of different sizes. Two-way analysis of
variance (Friedman’s test, F-test) was used for determining
the factor for variation of compared criteria. The Pearson
(r) correlation coefficient was used to verify the association
between the variables. The software products MS Excel
(MS Office 2010; Microsoft Corporation, Redmond, WA,
USA), BioDiversity Pro and Statistica 10 were used for the
statistical processing of data [17, 18].

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

RESULTS

Of 21 studied patients, 21 had proven ruptures of trachea
and/or bronchi after FB, and 19 after VB. The greatest
frequency was reported for the post-intubation ruptures
(71.42% with VB - 15 patients, two males and 13 females;
76.19% with FB — 16 patients, two males and 14 females),
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followed by post-traumatic ruptures (14.29%) — three pa-
tients (two males and one female) and ruptures of trachea
and the left lower lobar bronchus resulting from an ad-
vanced neoplasm of the esophagus (4.76% — one male),
diagnosed by both methods; mucosal erosion after instru-
mental manipulations (4.76% — one male, after FB). No
significant differences were found between the two meth-
ods in respect of frequency of occurrence of the separate
categories of abnormalities (p > 0.05).

The results of VB reported 21 ruptures in 19 patients,
and those of FB 23 ruptures in 21 patients. Ruptures with
localization in the upper part of the trachea (16 patients
with FB and 14 with VB) prevail, followed by those with
localization in the middle part of the trachea (four patients
each), and with ruptures localized in the upper and middle
part of the trachea (one patient each). Two ruptures were
recorded in one patient, one in the upper part and one in
the lower part of the trachea, affecting the left lower lobar
bronchus, reported by both methods. Nineteen patients
diagnosed by FB and 17 patients diagnosed by VB had lon-
gitudinally located ruptures in the membranous part of the
trachea. The shape of ruptures established by both methods
was predominantly linear (17 patients diagnosed by FB and
16 patients diagnosed by VB), and in a small number of
cases it was irregular (six and five patients diagnosed by
FB and VB, respectively). Circular interruption of the tra-
chea at the border between the cervical and mediastinal
parts was found in one patient. Differences in the length
of ruptures (in centimeters), established by both methods,
were not significant (Table 1; p > 0.05). Similar results were
obtained for the distances measured by both methods to
rima vocalis, for the distances from the carina, for the size
of changes after healing of ruptures following the medical
treatment, and for the number of affected tracheal rings.
Low-grade stenoses (stenoses of grade I) were found in 19%
of the studied patients (one male — 5%, and three females -
14%). Negligible differences in the number of ruptures and
the number of patients with true-positive results for ruptures
are due to the total of two patients with false-negative results
reported by VB against those reported by FB, decreasing the
number of patients with ruptures and the reported ruptures
by two each. In two patients (one male and one female), two
ruptures were found by VB and FB each (Table 1).

Both methods reported a prolapse of mediastinal tis-
sues in nine patients, as a result of changes occurred in
them, reported during the study. In three of the patients
we found a higher disposition of the distal linear surfaces
corresponding to the granulations formed.

A total of four of the surveyed patients were operated on
[three patients with closed thoracic trauma (posttraumatic)
and one patient with iatrogenic post-intubation trauma of
more than 3.5 cm, located on the membranous part of the
trachea]. After the diagnosis confirmation with CT, FB, and
VB, three of these patients (post-traumatic) were found to
have large, extensive lesions and the presence of an intense
pneumothorax, pneumomediastinum, leading to tracheal
stenoses and the main bronchi, proven by CT, FB, and VB.
One of these patients has established atelectasis on the
right side. In three of the patients who were operated on,
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Table 1. Criteria and factors for assessment of abnormalities in ruptures of the trachea

and the bronchi

Mitev M. and Obretenov E.

significantly higher results than those re-

ported by other authors [19]. Traumatic

Citer ot : 'RuPtures : abnormalities of the trachea and main
rteria actors LTS M bronchi are rarely met in medical practice
bronchoscopy | bronchoscopy .
(in about 0.8-2% of the cases), but they
the upper part of the trachea 14 16 1 b ) life-th .
(L:S?r:';::'gp the middle part of the trachea 4 4 Zatn st1 T}ei serlou; ife-t rfiatenlng ;01111‘
- itions. I'hey can be treated successfu
ruptures - 21/23, | the upper and middle part of ! ! if dia nosed};t the earliest possible sta g
respectively) the trachea g P ) ge-
the upper and lower part 2 2 Tracheal and tracheobronchial ruptures
along the length of the trachea 17 19 represent a serious injury which is often
Disposition in its membranous part neglected in the initial post-traumatic pe-
(number of in the area of cartilage rings in 3 3 riod. Ruptures create a risk of stenoses at
ruptures the transverse direction R
~21/23) - - - a later stage, which is insurmountable [4,
total circular interruption
cervical/mediastinal part ! ! 6,9, 10, 12, 16, 19-22].
Shape (number of | linear with smooth edges 16 17 FB has (l‘)een established as a'tlme—te.sted
ruptures — 21/23) | irreqular with uneven edges 5 6 method (“golden standard”) in the diag-
0.5-3 cm 14 16 nostic practice, allowing for direct visu-
Length of rupture | 3-5 cm 5 5 alization in the lumen of the respiratory
(number of above 5 cm 2 2 tract, detection, and diagnosis of patho-
ruptures = 21/23) 'k 0.5-7.1cm 0.5-7.1cm logical changes in the tracheobronchial
(average + SD) (282£1.73) | (2.42+1.68) tree [7, 23-26]. FB, however, as an invasive
Distance rima upto3cm 7 8 method, is inapplicable in patients in a se-
vocalis - upper | 3-5cm n 12 rious condition, where it may lead to more
fcdn?;e (gL::Etel:ff above 5 cm 3 3 serious complications and to aggravating
rank 0.1-13.7 0.1-13.7 h fth I h _
ruptures - 21/23) | 3verage + SD) (390+281) | (3.71+278) the outcome of the treatment. In such cas
es, where FB is considered too aggressive
upto3cm 2 2 K <
Distance from 35cm 7 7 (young children, elderly people with poor
carina (number of | above 5 cm 12 14 health status, etc.),. itis .obligat(.)ry to apply
ruptures - 21/23) [~ 20-13 20-13 other sa.fer and quick diagnostic m.et.hods,
(average + SD) (638+2.87) | (6.64+294) possessing the same or better efficiency
12, 14, 21, 22, 27].
Length of upto3cm 12 13 [ ] .
changes after 3-5cm 3 3 VB as a relatively recent (the mid-
healing of above 5cm 1 1 1990s), non-invasive method based on
[uptukrjes (Cfm) 0cm 6 7 the use of MDCT and the follow-up three-
numbper o . . . .
Chl;n ges—16/17) | rank 0.72-4 0.72-4 dimensional reconstruction of the respi-
(average + SD) (145£133) | (137+1.31) ratory tract allows for real visualization,
! 1 13 high resolution of the tracheobronchial
Number of 2 6 tree, assessment of the trachea and main
affected trabCheafI 3 3 3 bronchi wall integrity, as well as assess-
rings (number of | 1 1 : . .
patients — 21/23) ment of changes in their lumen, even in
rank 1-3 1-3 areas inaccessible to FB [1, 23, 27]
(average = SD) (1.52+£0.81) (1.47 £0.79) > e :

intubation was performed under the lesion. This avoids the
continuous movement of the ruptured part and achieves
rapid recovery (healing of the lesions for four days). For the
fourth patient, an operative suture was imposed. All other
rupture patients were conservatively treated with dynamic
clinical follow-up by a specialist. The investigated patients
(including the patients who were operated on) have been
followed-up clinically and radiographically (by CT, FB, and
VB). All the patients with ruptures presented in the paper
have been discharged from hospital clinically healthy.

DISCUSSION

The presented study evidence of ruptures of trachea
and bronchi in patients diagnosed by VB and FB offers

‘ DOI: https://doi.org/10.2298/SARH190503033M

Studies on the diagnostic capabilities of
VB in traumatic abnormalities of trachea
and bronchi are scanty. There is almost no data on the
advantages and shortcomings of VB and FB in ruptures
of trachea and bronchi [12, 22, 23, 27].

VB is shown as a more practical, more short-term and
more precise method than FB for the assessment of the tra-
chea and the main bronchi, allowing for three-dimensional
assessment of the tracheobronchial tree. VB is indicated
as a better method than FB for diagnosing ruptures of the
trachea in patients with pneumomediastinum [9].

As a result of the performed study;, it is found that for
all four groups of abnormalities, in 90.47% of ruptures of
trachea and bronchi cases VB showed results utterly com-
parable to those of FB. Almost complete correspondence
with FB was found in terms of localization, shape and size
of the changes. The presence of abundant secretion may
be interpreted incorrectly with VB. Age is not defining in
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terms of the size of ruptures (p > 0.05). Significant differ-
ences between the length of the ruptures in both sexes (U-
test, p = 0.04) were obtained. Significant differences were
found between the length of the ruptures and the following:
the distance to the carina (U-test, p = 0.0); the distance
to the rima (U-test, p = 0.04); the length of changes after
healing of the ruptures (U-test, p = 0.01); the number of
affected tracheal rings (U-test, p = 0.03); the distances be-
tween the carina and rima (U-test, p = 0.0004). Significant
differences were also found in terms of distances to the
carina and the following: the length of the changes after
healing of the ruptures (U-test, p = 0.0); the number of
affected tracheal rings (U-test, p = 0.0). The differences
were significant regarding the length of the rima and the
length of the changes after healing of the ruptures (U-test,
p = 0.0), as well as the number of affected tracheal rings
(U-test, p = 0.0003). In general, significant differences were
found between the length of ruptures and distances to the
carina, the distances to the rima, the length of changes af-
ter healing, the number of affected tracheal rings (H-test,
p = 0.0). The length of ruptures is a determining factor with
impact on the values of distances to the carina, distances to
the rima, the length of changes after healing of the ruptures
and the number of affected tracheal rings (F-test, p = 0.0).
Generally, a high negative correlation was reported between
the length of the ruptures and the distances to the carina
(r =-0.74), and high positive correlation was found between
the length of changes after healing and the number of af-
fected tracheal rings (r = 0.84). No significant differences
were found between the results obtained by the application
of either method (FB, VB; p > 0.05).

This was also reported by studies of other authors,
according to which data obtained from FB and VB are
comparable, but whereas the advantages of FB are the im-
mediate symptoms of color, vascularity, and mobility, VB
predominates in circumventing obstructions and in pro-
viding an excellent view, away from obstructive ruptures
or stenotic segments, as well as in determining the optimal
path for passing the instruments into ruptures outside the
field of vision [1].

The results presented from the performed VB in rup-
tures of trachea and bronchi are of higher sensitivity and
precision than those in studies of some of the other authors
(68-89%) [23, 27]. This is most likely due to the optimi-
zation of standard operating protocols and the high-tech
equipment used in recent years, with an individual ap-
proach to the technical specifications for each patient.

In recent years, a number of authors have applied the
VB method to ruptures of the trachea and bronchi using
optimized low-dose protocols that achieve good visualiza-
tion of the bronchi of the sixth—seventh order [14, 22, 28,
29]. Thin-cut and ultra-high-definition studies allow lower
and more final-order bronchi to be seen, with better reso-
lution and low noise, but to perform the periodic follow-up
of the patients with the possibility of attenuated treatment,
the dose obtained is high and radiation-intensive [30].

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):286-291

The equipment and low-dose protocols used are in
accordance with the goals and objectives of our study.
With the applied optimized low-dose protocols, a good
visualization of the bronchi of the sixth—seventh order is
obtained. High comparability of the results with those of
the performed FB is also achieved. This corresponds with
the objectives of the study and is sufficient to determine
the location of the ruptures, their shape, size, distance from
the carina, and the treatment behavior — operative or non-
operative attenuated treatment, with follow-up of patients.

According to data from the literature, confirmed also
by the performed study, the diagnostic capabilities of FB
and VB increase with the increase of the degree of obtura-
tion; however, VB has greater sensitivity than FB in more
difficult cases of stenoses. VB is presented as a supplemen-
tary technique enhancing the capabilities for visualization
with the improvement of the success rate of diagnosis and
treatment in urgent conditions, especially in patients with
life-threatening injuries.

This study gives reason to accept that VB is a successful
method for diagnosing traumatic injuries of the trachea
and the main bronchi. The success rate is closely related to
the localization and size of ruptures and is higher in rup-
tures sized 2 0.5 cm (the least reported size in this study).

The results of performed studies give us the reason to
summarize that VB will be more often relied on in estab-
lishing the therapeutic diagnostic algorithm in patients
with abnormalities of the trachea and the bronchi. How-
ever, it should be remembered that the efficiency of the
method decreases in the presence of abundant secretion in
the lumen of airways. VB has also been applied as a non-
invasive method for establishing the size of the changes in
the course of the healing process. VB is essential for the
screening of some chronic lung diseases, such as chronic
obstructive pulmonary disease, pulmonary fibrosis, etc.,
found to accompany traumatic abnormalities of the trachea
and the bronchi. Because of the accurate visualization of
the tracheobronchial tree, the method can also be used for
training. A limitation of the method is that it cannot deter-
mine changes in the mucosa in case of superficial injuries.

CONCLUSION

CT VB is a valuable method that complements the tracheal
evaluation with axial cuts and multiplanar reconstructions.
The non-invasive character of the method of VB allows for
its application in life-threatening conditions and control of
the healing process. VB provides similar visual information
as FB but in a non-invasive way. Changes in bronchial mu-
cosa may cause differences in the quantitative assessment
of changes. The efficiency of VB decreases substantially in
the presence of abundant secretion.
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Pyntype Tpaxeje u 6poHxMja AnjarHOCTMKOBaHE BUPTYENHOM BPOHXOCKONMjoM
Ca MyTUAETEKTOPCKOM KOMNjyTepu3oBaHOM ToMmorpadujom u pubepontmukom
6POHXOCKONMjOM — NPEeHOCTU U HeJOCTaLM MeToAa

nTKo Mutes', EBennH TeH
Mwutko MuTes', EBennH ObpeTeHoB?

Tpakujcku yHuBep3nTeT, MeanunHckn dakynteT, YHuBep3uTeTcka 6onHnua,CrojaH Kupkosuh', 3aBog 3a anjarHocTrky, Ogesberse 3a
MeANLMHCKY Gr3nKy, brodusuky, peHareHonorujy u paguonorujy, Crapa 3aropa, byrapcka;

“Tpakujckn yHBep3uTeT, MeguumHckmn GpakynTet, YHuBep3uTeTcka 6onHuua, CrojaH Kupkosuh', Knunuka 3a rpyaHy xupyprujy, Onemerse
3a CneuujanHy Xupyprujy / TopakanHy Xupyprujy, BaCKynapHy Xvpyprujy, edjy Xupyprujy n optoneaujy n tpaymatonorujy, Crapa 3aropa,

byrapcka

CAXETAK

YBoa/Lum OrbeponTnyka 6pOHXOCKOMNKWja YecTo je npesw-
Le arpecmBHa, LITO 3axTeBa ynoTpedy Apyrnx HEMHBA3UBHIX
AVjarHOCTUYKNX MeTofa. Y pafy Cy npuKasaHu pesyntatu
NCTPaXMBatba O AMjarHOCTNYKIM MOryRHOCTUMA BUPTYeNHe
6pOHXOCKOMMje Ca MyNTUAETEKTOPCKOM KOMMjyTeprn30BaHOM
ToMorpadmjom 1 prubeponTrUKoM 6POHXOCKONMjOM y TpaymaT-
CKMM abHOPMaNHOCTVIMa TPaxeje v rmaBHMX GPOHXMja.
Mertopae YkynHo 21 60necHUK (lwecT Mylukapaua n 15 xeHa) y
no6w og 11 po 82 rogmHe (50,65 + 19,8) NpoyyaBaH je MeTofama
BUPTYeNIHe OPOHXOCKOMMje ca MyNTUAETEKTOPCKOM KOMIjy-
Tepu3oBaHOM ToMorpadujom n prbeponTUUKOM 6POHXOCKO-
nujom. [lnjarHocTyKe crnocobHOCTU BUPTYeNHe 6poHXxocKonuje
y ofiHOCy Ha $pu1beponTnyKy 6POHXOCKOMMjy NPOLIEHEHE CY
yTBpHEHUM KpuTepujymmma.

Pesyntartm PynType Tpaxeje n/unm 6poHxuja fokasaHe cy dpu-
6eponTnyKkom 6poHXxocKonujom Ko 21 6onecHrKa 1 BUpPTYyen-
Hom 6poHxockonujom Kog 19 6onecHuKa. Hajgeha yuecranoct
3abenexeHa je HaKOH pynType nocne uHTybaumje (15 6onec-
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HIVKa, 71,42% BUpTYyenHoMm 6poHxockonujom; 16 6onecHuka,
76,19% drbeponTUHOM GPOHXOCKOMNIjOM), HAKOH Yera ciepe
nocTTpaymatcke pyntype (tpu 6onecHvika, 14,29%); pyntype
Tpaxeje 1 neBor fower nobapHor 6poHxa Kao nocnegmLa ys-
HanpefoBane Heomnyasme jefhaka (jefaH 6onecHuk, 4,76%),
AujarHocTnduKoBaHe obema MeTofama; epo3uja Cily30Koxe ro-
CJe MHCTPYMEeHTaNHUX MaHunynauwja (jeaaH 6onecHuk, 4,76%,
nocne pnubeponTruKe 6POHXOCKOMUje).

3aksbyyak [locTurHyTa AujarHoCTMYKa TaUHOCT KOA pynTypa
Tpaxeje n 6poHxa BUPTYeNHOM 6poHxockonujom je 90,47%, a
drbeponTrukom 6poHxockonujom je 100%. Y cmucny noka-
nr3auuje, obnvKa 1 BennuuHe, npoHaheHa je rotoBo noTnyHa
noAyAapHOCT MPOMeHa C NpoMeHaMa ¢prbeponTuuke 6PoH-
xockonuje. MpucycTBo 06UHE KONMUMHE CEeKpeTa y BUPTYENHOj
6POHXOCKONWjY MOXE Ce MOrPeLIHO MHTEPNPETUPATH 1 edu-
KaCHOCT BUpPTyenHe 6pOHXOCKONUje ce CMatbyje.

KrbyuHe peun: fujarHoctuuke moryhHocTy; Tpaymatcke ab-
HOPMaHOCTY; Tpaxeje; bpoHxuje
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based nomogram for predicting prostate cancer at
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SUMMARY

Introduction/Objective Prostate Health Index (PHI)-based nomograms were created by Lughezzani et
al. (2012) and Zhu et al. (2015) for predicting prostate cancer (PCa) at extended biopsy.

The aim of the study was to externally validate two nomograms in the Serbian population.

Methods This retrospective study comprised 71 patients irrespective of digital rectal examination (DRE)
findings, with prostate-specific antigen level < 10 ng/ml, who had undergone prostate biopsies, and PHI
testing. Data were collected in accordance with previous nomograms predictors. Independent predictors
were identified by using logistic regression. The predictive accuracy was measured by the area under the
receiver operating characteristic curve (AUC). The calibration belt was used to assess model calibration.
The clinical utility was measured by using decision curve analysis (DCA).

Results There were numerous differences in underlying risk factors between validation dataset and
previously available data. Analysis demonstrated that the DRE and PHI were independent predictors.
AUCs for both nomogrames, in patients with normal DRE had shown to have a good discriminatory ability
(77.2-86.2%). In the entire population AUC of nomogram had exceptional discrimination (92.9%). Zhu
et al. nomogram is associated with lower false positive predictions. The calibration belt for Zhu et al.
nomogram was acceptable. Our DCA suggested that both nomograms are likely to be clinically useful.
Conclusion We performed external validation of two PHI-based nomograms predicting the presence
of PCa in both the initial and the repeat biopsy setting. The PHI-based nomograms displayed adequate
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accuracy and justifies its use in Serbian patients.

Keywords: prostate cancer; prostate biopsy; external validation; nomogram; Prostate Health Index

INTRODUCTION

Prostate cancer (PCa) is the most prevalent
cancer among male population in Europe and
the sixth main cause of mortality due to cancer
in men worldwide [1]. Contemporary guidelines
recommend 10-12 core systematic transrectal-
ultrasounds (TRUS)-guided prostate needle
biopsy for early discovery of PCa [2]. Due to
the lack of common risk factors specificity, and
prostate biopsy treatment complications, sev-
eral prediction tools were introduced to assist
with the identification of those at highest risk
of detecting PCa on prostate needle biopsy and
avoid unnecessary biopsies.

Several nomograms have been developed
to predict individual PCa outcomes that range
from biopsy outcome prediction in men at
risk of PCa, through prediction of increase in
Gleason score grade between biopsy and radi-
cal prostatectomy pathology, to prediction of
specific direction and location of extracapsular
invasion at radical prostatectomy (RP) and
mortality rate from hormone-refractory PCa
[3]. The predictive accuracy (c-index) of the no-
mogram extended 73-76% in prediction of PCa
detection. Furthermore, compared to extended
biopsy schemes, earlier predictive nomograms

(sextant biopsy) are less accurate in predicting
the chance of PCa [4]. Discrepancies in disease
risk factors may influence the performance of
nomogram. Hence, they have to be approved
before using in a specific geographic region
and in contemporary patients. If a predictive
tool is used for a population that differs from
the one used for its development, it should be
externally validated so that it can provide gen-
eral and clinical appropriateness. In addition,
nomograms should be reassessed regularly [5].
Recent studies have shown that Prostate
Health Index (PHI), precursor prostate-specific
antigen (PSA) isoform [-2]proPSA (p2PSA)
derivative, may increase our capability to dis-
criminate patients with and without PCa inde-
pendently or in models [6-9]. Recently developed
PHI-based nomograms incorporated several
traditional PCa factors, along with PHI [10, 11].
Based on these considerations, the aim of the
study was to externally validate two published
PHI-based nomograms for predicting individual
risk for PCa at extended biopsy within a Serbian
population and compare their c-index.



External validation of prostate health index-based nomogram for predicting prostate cancer at extended biopsy

METHODS
Patient population

We validated two published PHI-based nomograms us-
ing patients who had undertaken TRUS-guided prostate
biopsies and p2PSA testing, between May and December
2017 at the Clinical Centre of Kragujevac in accordance
with the standards of the institutional committee on eth-
ics. Inclusion criteria were PSA level < 10 ng/ml and at
least 10 core biopsies undergone. This retrospective study
comprised 71 patients irrespective of digital rectal exami-
nation (DRE) findings. The study was permitted by the
institutional review boards (01/17/2608). Patients with
incomplete data, acute bacterial prostatitis, and patients
who had undergone previous endoscopic surgery of the
prostate were excluded as well as those being treated with
dutasteride or finasteride. Patients with chronic kidney
disease, hemophilia, or previous polytransfusion were also
excluded, as these conditions may change the concentra-
tion of p2PSA. Data were collected regarding the candidate
predictors in accordance with previous nomograms. The
Zhu et al. [11] nomogram is based on three criteria: age,
prostate volume (PV) and PHI; the Lughezzani et al. [10]
nomogram was constructed using the following predictors:
age, DRE, PV, biopsy history, and PHI.

At presentation, blood samples were drawn prior to bi-
opsy or any prostate manipulation using regular methods,
and were processed and frozen at -70°C within eight hours
for future analysis. Samples were defrosted and analyzed
for tPSA and [-2]proPSA simultaneously using UniCelDxI
600 Access Immunoassay System (Beckman Coulter, Brea,
CA, USA). The equation (p2PSA/fPSA) x VPSA was used
to calculate PHI.

DRE were done by a urologist on all patients. DRE was
assigned as normal, or suspicious/positive. In order to gain
ultrasound data and prostate biopsy, Aplio 300 ultrasound
device with 5-10-MHz probe (Canon Medical Systems Cor-
poration, former Toshiba, Otawara, Japan) was used. PV's
were calculated by measuring the gland in three dimensions,
and using the following formula: 0.52 [length (cm) x width
(cm) x height (cm)]. TRUS-guided prostate biopsies were
performed according to a standardized extended scheme.

After obtaining a median of 12 core biopsies (10-12 cores),
it was assessed by local pathologists.

Statistical analyses

Descriptive statistics was used for predictor variables. Uni-
variate and multivariate logistic regression analyses with
Backward-Wald stepwise were used in order to identify and
quantify the independent predictors of PCa. The results
were expressed in odds ratios (ORs) with 95% confidential
interval (CI).

For patients with a normal DRE the probability of PCa
was calculated according to Lughezzani et al. [10] and Zhu
etal. [11] nomogram PHI-based nomogram and compared
with their outcome and for the entire population with a
suspected and not suspected DRE, only the Lughezzani et
al. [10] nomogram was applied. We assigned the points of
each attribute of the patient by drawing a vertical line from
that variable to the points’ scale, then, sum all the points,
and draw a vertical line from the total points scale to ob-
tain the probability of PCa. The c-index was measured by
the area under the receiver operating characteristic curve
(AUC). We calculated AUC analysis and the Brier score for
each nomogram, and compared AUCs by the DeLong test.
The Hosmer-Lemeshow (HL) goodness-of-fit statistics was
used to assess model calibration and we plotted a calibra-
tion belt [12]. The calibration belt is a fitted polynomial
logistic function curve between the logit transformation
of the predicted likelihood and result with surrounding
80% and 95% CI [13]. We also compared the specifici-
ties of PHI-based nomograms at 90% sensitivities using
a bootstrap based method [14]. By using decision curve
analyses (DCA), clinical usefulness was assessed [15]. All
analyses were performed using SPSS version 23.0 (IBM
Corp., Armonk, NY, USA) or STATA version 13.0 (STATA
Corp., College Station, TX, USA). Statistical significance
was set at p < 0.05.

RESULTS

In Table 1 we presented the features of the patients used
for each PHI-based nomogram and our validation cohort.

Table 1. Descriptive characteristics of the study population used for previous prostate health index-based nomograms and our external valida-

tion cohort
Characteristics Lughezzani et al. [10] nomogram |  Zhu et al. [11] nomogram Validation cohort
Study period July 2010 - July 2011 April 2012 - August 2014 May-December 2017
Patients, n 729 347 71
DRE, suspicious n (%) 129(17.7) 0(0) 20(28.2)
PCa, n (%) 280 (38.4) 52(15) 23(32.4)
Age, mean + SD/median (range) 643+7.8 64 (21) 643+54
Total PSA, ng/ml median (range) 6.39 (0.5-19.9) 6.89 (3.09) 5.06 (2.03-9.85)
Prostate volume, ml median (range/IQR) 58 (9-230) 40 (23.4) 50 (18-128)
p2PSA, pg/ml, median (range/IQR) 16.4 (0.1-137) 13(10) 14.3 (3.2-34.2)
PHI, median (range/IQR) 41.2 (6.5-192.8) 32.7(19.9) 33.3(14.2-135.4)
Previous biopsy, n (%) 244 (33.5) 0(0) 10(14.1)
Number of biopsies, n >12 >10 >10

DRE - digital rectal examination; PCa - prostate cancer; PHI - prostate health index; PSA - prostate-specific antigen; p2PSA - precursor PSA isoform;

SD - standard deviation
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Table 2. Logistic regression analyses of previous nomogram predictors for prostate

cancer detection in our validation cohort

Stojadinovi¢ M. M. et al.

(p < 0.001). The highest median value of PHI
was established in the European cohort.

- Univariate analysis Multivariable The univariate logistic regression has shown

Characteristics OR (95% Cl) p analysis p hat all of iabl ith th . £ bi-
OR (95% Cl) that all of variables with the exception of bi

Age 1.105 (1.001-1.220) | 0.048 opsy history were significant predictors of PCa.
DRE 16.125 (4.562-56.990) | 0.000 | 7.859 (1.193-51.786) | 0.008 | However, only DRE and PHI sustained their
tPSA 1.409 (1.084-1.832) | 0.010 prognostic significance during multivariable
Prostate volume | 0.963 (0.934-0.994) | 0.018 analyses (Table 2).
Biopsy history 0.258 (0.065-1.027) | 0.055 AUC for both nomograms, in patients with
p2PSA 1.132(1.052-1.218) | 0.001 normal DRE showed to have a good discrimi-
PHI 1.130 (1.068-1.195) | 0.000 | 1.126(1.052-1.206) | 0.001 natory ability (77.2-86.2%) (Figure 1, Table 3),

DRE - digital rectal examination; Cl - confidential interval; OR - odds ratio; PHI - prostate
health index; p2PSA - precursor PSA isoform; tPSA - total prostate-specific antigen

Table 3. Predictive accuracy of different nomograms

and in pairwise comparison of ROC curves
the difference between areas of Zhu et al. [11]
and Lughezzani et al. [10] nomogram (9%)

Lughezzani et al.

Predictive accuracy [10] nomogram

Zhuetal.[11]
nomogram

was nonsignificant (p = 0.229). In the entire
population, AUC of nomogram had exceptional

DRE Unsuspicious

discrimination (92.9%), and their c-index was

AUC (95% ClI) 86.2 (73.6-94.2)

77.2 (63.3-87.8)

not significantly lower (p = 0.312) comparing

HL test x2, p-value 11.62,0.169 1.29,0.257 to patients with normal DRE. All HL tests had
Calibration belt, test statistic, p-value 5.91,0.015 1.10,0.294 p-value higher than 0.05, indicating that there
Brier score 0.111 0.094 are no significant differences between the ob-

DRE Unsuspicious/suspicious

served and expected outcomes and consequently

AUC (95% ClI) 92.9 (86.9-98.8)

all models suggest good overall calibration.

The better (lower) value of Brier score was for

nomogram by Zhu et al. [11].

HL test ¥ p value 7.39, 0.495
Calibration belt, test statistic, p-value 9.27,0.002
Brier score 0.116

We presented both nomograms calibration

AUC - area under the receiver operating characteristic curve; Cl - confidential interval;

DRE - digital rectal examination; HL - Hosmer-Lemeshow test

belt as related to the external validation dataset,
in patients with normal DRE (Figures 2a and 2b),

ROC Curve ROC Curve

and in the entire population (Figure 2¢). The

3 / 05

~Lughezzani et al nomogram
02 ~—Zhu et al nomogram 024
~— Reference Line

Sensitivity
Sensitivity
°
2

s

~——Lughezzani et al nomogram
= Reference Line

predicted probability of the previously reported
nomograms is represented on the x-axis, and
the actual proportion of biopsy-proven PCa is
represented on the y-axis. The calibration belt
for Zhu et al. [11] nomogram was acceptable
only, and showed deviations irrelevant from
ideal calibration (Figure 2b). Conversely, for
Lughezzani et al. [10] nomogram, the calibra-
tion curve calibrates poorly in all risk range, in

o T y T T X T T
0, 02 04 0§ 08 10 3 02 04 08
a 1 - Specificity b 1 - Specificity

the entire cohort (Figure 2¢), and overestimated
PCa in the first three risk deciles, in patients

Figure 1. Receiver operating characteristic curve analyses of PHI-based nomograms
in: a) patients with normal digital rectal examination; b) the entire validation cohort

Comparison between our validation dataset and the previ-
ously published data has shown numerous differences in
underlying risk variables. The mean age was similar in all
cohorts. Except disparity in study period, the proportion
of men manifested with suspicious findings on DRE was
also different (17.7% vs. 28.2%, p = 0.044), while Zhu et al.
[11] included only patients with normal DRE. Chinese men
had significantly smaller prostate glands (p < 0.001), the
lowest p2PSA value, and the lowest detection rate. Similar
to our validation cohort, Lughezzani et al. [10] included
both initial and repeat biopsy, while Zhu et al. [11] nomo-
gram was confined to initial biopsy. There was a notable
difference between the original cohort and the validation
cohort concerning repeated biopsies (p = 0.01). Our patients
had significantly lower tPSA compared to Chinese men

‘ DOl: https://doi.org/10.2298/SARH181226107S

with normal DRE (Figure 2a).

In patients with normal DRE, at a 90% sen-
sitivity, the specificity of the Zhu et al. [11]
nomogram (88.4%) was significantly higher
(p = 0.011) than the specificity of the Lughezzani et al.
[10] nomogram (66.5%). This phenomenon indicates that
Zhu et al. [11] nomogram is associated with lower false
positive predictions.

In Figure 3, we presented the results of the DCA. All
biopsy strategies suggest that if all patients are biopsied, all
will avoid an unfavorable outcome. If the risk is higher than
8% and if patients agree to undergo further intervention,
our DCA suggested that both nomograms have a chance
to be suitable for that. However, Zhu et al. [11] nomogram
(green line) lead to the higher net benefit compared with
Lughezzani et al. [10] nomogram (purple line) in various
threshold probabilities above approximately 18% (Figure
3a). However, their curves are partly overlapping. The
reduction in the number of avoidable biopsies per 100

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):292-298
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Figure 2. Calibration belt for the PHI-based nomogramsat two confidence level: a) Lughezzani et al. [10] nomogram in patients with normal
digital rectal examination; b) Zhu et al. [11] nomogram in patients with normal digital rectal examination; c) Lughezzani et al. [10] nomogram
in the entire validation cohort; the degree of the polynomial, the Wald statistics results and the number of patients are given in the upper-left
quadrant; confidence intervals: 80% (light gray area) and 95% (dark gray boundaries)
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Figure 3. Decision curve analysis of the effect of PHI-based nomogram on the detection of prostate cancer: a) in patients with normal digital
rectal examination; b) the entire population; c) net reduction in interventions per 100 patients is plotted against various threshold probabilities;
net benefit is compared with ‘Biopsied for all’ strategy and ‘Biopsied for none’

Table 4. Estimated specificity at fixed sensitivity of 90% for different nomograms and number of avoided biopsies versus the proportion of

missed prostate cancer

Characteristics Lughezzani et al. [10] nomogram Zhu et al. [11] nomogram

- [P ) Biopsy . I a Biopsy :
Sensitivity (90%) Specificity (95% Cl) spread (%) Missed (%) | Specificity (95% Cl) spread (%) Missed (%)
DRE Unsuspicious 66.5 (49.3-85.8) 58 10 88.4 (76.7-95.4) 76 10
DRE Unsuspicious/suspicious | 81.9(54.2-97.9) 59 10

DRE - digital rectal examination;
*BC, bootstrap interval (1,000 iterations)

patients is net of false negatives, without a decrease in the
number of patients with PCa who duly have PCa. In ad-
dition, in this case, Zhu et al. [11] nomogram (green line)
outperformed Lughezzani et al. [10] nomogram (purple
line) above approximately 18% (Figure 3c). For example,
at a probability threshold of 20%, the use of the Lughez-
zoni et al. [10] and Zhu et al. [11] nomogram decreases
the number of avoidable biopsies by about 45-55 per 100
patients, respectively, without missing any of PCa.

DISCUSSION

Various methods have been suggested to determine the
likelihood of PCa, which may decrease the amount of
avoidable prostate biopsies in the near future. We assessed
the performance of an earlier developed PHI-based nomo-
gram by studying three aspects of validity: discrimination,
calibration, and clinical usefulness. In the present popu-
lation, our external validation results validated a proper

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):292-298

precision of the previously developed nomograms for
predicting the likelihood of PCa in the initial and repeat
biopsy setting. The superior diagnostic value of Zhu et al.
[11] nomogram over Lughezzani et al. [10] nomogram
was evidenced in patients with normal DRE. The clinical
benefit of the PHI-based nomograms was additionally
confirmed by DCA. These results suggest that previously
developed nomograms may help clinicians and patients to
make evidence-based choices for prostate biopsy based on
patients’ individual conditions.

Previous existing nomograms have established criteria
associated with higher risk of PCa in the initial and repeat
biopsy setting. They included age [4, 10, 11, 16-23], race
[22], DRE [4, 10, 16-22], total PSA [4, 16-23], percent
free PSA [4, 16, 18-21], PV [10, 11, 17, 20, 21, 22], PSAD
[19, 23], hypoechoic lesions on ultrasound [19, 21], biopsy
history [10, 23], family history [22], PHI [6, 7, 8, 10, 11],
PHI density [9], PCa gene-3(PCA3) [22], and magnetic
resonance imaging (MRI) [23]. Despite several variables
having shown statistically significant prediction value in the

www.srpskiarhiv.rs ‘
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univariate analysis, only few sustained their independent
value in the multivariate analysis. According to the analysis,
encouraging prediction of PCa is possible based on DRE
and PHI. Our findings were in accordance with earlier
studies that PHI, as part of a multivariable approach, was
the most accurate in predicting PCa at initial and repeat
biopsy [6, 8].

Earlier developed predictive models or nomograms (sex-
tant biopsy) are less precise in predicting the likelihood of
PCa on initial biopsy [4]. Extended biopsy schemes changed
the rate of PCa detection as well as the capability of typical
risk factors, such as percent free PSA, to predict the likeli-
hood of PCa on needle biopsy. Furthermore, concept of
sampling density supported the idea to increase the number
of core biopsies in order to improve the diagnostic yield [4].

The earlier developed PHI-based nomograms verified
their capability to determine the presence of PCa at biopsy in
their original cohort [10, 11]. Validation on diverse external
data sets allows for assessment of the generalizability of the
prediction tool to wider population than originally stated.
Additionally, it is generally believed that external valida-
tion is more reliable than internal validation for prediction
models, since it is insisted on transportability rather than
reproducibility [24]. We are not the first researchers to carry
out a validation between different PHI-based nomograms.
When the nomogram applied to five external validation
populations from European tertiary care centers, its yielded
moderate predictive accuracies of 75.2% [5]. In our study;,
we found that the accuracy was better (77.2-92.9%) than the
accuracy of many earlier ones (70-77%) which externally
validated different nomograms [4, 16, 20, 22].

Calibration is one of the crucial features of every predic-
tive model. Unfortunately, using the traditional approach
of calibration (HL test, calibration plot), still shows several
limitations. The traditional plot is not supplemented by
any data on the statistical significance of deviations from
the bisector [12]. On the other hand, the calibration belt
is providing information on the direction, extent, and risk
classes affected by divergences between the observed and
predicted PCa [13]. In the analysis, only Zhu et al. [11]
nomogram had acceptable calibration. This is probably
due to varieties between populations. Except disparity
in the study period, there were significant dissimilarities
between the original and the validation cohort which
include inclusion criteria (variety of PSA ranges, DRE
findings), the incidence of PCa, proportion of men pre-
senting with doubtful findings on DRE, PV, tPSA, p2PSA,
PHI, and biopsy history. It indicates that certain patient
characteristics are the difference in distribution between
the validation sample and the development sample. It is
questionable whether perfect calibration could be achieved
in practice by any model. In addition, time variation may
be a potential explanation why the previous models are
not considered better than the recent ones. Although these
differences most likely affect our calibration of PCa, they
allow validity, and maybe generality, of a model to a more
diverse and various populations. We also consider models

DOl: https://doi.org/10.2298/SARH181226107S

Stojadinovi¢ M. M. et al.

originated from a specific country more convenient for
local utilization [21].

In our DCA we confirmed clinical uselessness of these
PHI-based nomograms. We also identified the range of
threshold probabilities (< 10%) in which nomograms
were of value. In patients with normal DRE, Zhu et al.
[11] nomogram lead to the higher net benefit compared
with Lughezzani et al. [10] nomogram in various threshold
probabilities above approximately 18%. Furthermore, Zhu
etal. [11] nomogram is associated with lower false positive
predictions, when specificity is observed at fixed sensitivity.
Superiority of Zhu et al. [11] nomogram could be partly
explained by its derivation from men with normal DRE.

The most significant limitation of this study is small
validation cohort from a single institution. The differ-
ences in population characteristics for both nomograms
development and the validation cohort were the next dif-
ficulty. Furthermore, regardless of the use of a standardized
comprehensive biopsy scheme, the PCa discovery rate may
have been dissatisfactory in some of these patients. Lastly,
diagnostic imaging is turning into an essential element of
PCa diagnosis. Multiparametric MRI is helping clinicians
with new information to better guide prostate biopsies
[23]. However, we have shown that the nomogram remains
highly predictive even in the different population and may
be a significant tool to help clinicians in discriminating
between patients with and without PCa. Nevertheless,
when making decision about carrying out prostate biopsy
we should consider multiple factors, including the patient’s
life expectancy, co-morbidity, and preference apart from
risk of PCa. Secondary, it is also important to notice that
clinicians could have lack of enthusiasm to use predictive
tools. A United States survey has shown that only 35.5% of
radiation oncologists and urologists currently use a deci-
sion aid in clinical practice [25]. We believe that a similar
nomogram has not yet been developed or validated in the
Serbian population.

CONCLUSION

In our study, we performed external validation of two PHI-
based nomograms predicting the probability of PCa in both
the initial and the repeat biopsy setting. The PHI-based
nomogram displayed adequate accuracy and calibration
properties. The satisfying performance of the nomograms
in the validation cohort justifies its use in Serbian men.
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EKcTepHa Bannaaumja Homorpama 3aCHOBaHUX Ha 3APaBCTBEHOM MHAEKCY npocTaTe
y npeasuharby KapyMHOMa NpocTaTe Npy NPoLWMpeHoj buoncuju

Munopag M. CrojagnHosuh', lamtbaH H. Mantuh?, Mupocnas M. CrojaguHoBuh'?

'YHuBep3utet y KparyjesLy, OakynteT MeguLMHCKNX HayKa, Kparyjesal, Cpbuja;
2Knunnukn ueHTap Kparyjesay’, KnuHuka 3a yponorujy n Hepponorujy, Yponoluko ofembetbe, Kparyjesau, Cpbuja

CAMETAK

YBop/Lum Jlyreuanu ca capagHuumma (2012) n »Ky ca capap-
HuummMa (2015) Kpenpanu cy Homorpame 3acHoBaHe Ha 3ApaBs-
CTBEHOM UHAeKcY npoctate (PHI) y npeasuhary KapLumHoma
npocTaTe Npu NPOLWMpPeHoj broncumju.

Linm cTyguje je pa ekcTepHo Banmarpa oBe HoMorpame 'y cpri-
CKOj nonynauuju.

Metope OBa peTpocneKTBHa CTyAwja YKIbyuuna je 71 6onecHu-
Ka, He3aBVICHO O AUrUTOPEKTAIHOT Haasa, ca CepyMCKUM HU-
BOOM aHTWreHa crnielimduyHor 3a npocrate matbuim of 10 ng/ml,
KOZ KOjuX je yunrbeHa broncuja npoctate 1 Tectuparbe PHI. Mpu-
KyM/baHu Cy NOAALIM O NMPETXOAHO AedUHMCaHM NPeANKTOprMa
y Homorpamuma. KopuwheHa je noructunyka perpecuja 3a ngeH-
TMKaLujy He3aBUCHMX NpeAnKTopa. lMpeanKTMBHA TaUHOCT
npoLereHa je nosbem ucnog kpuse ROC (AUC). Kanubpauuja
HOMOTpama NpoLieHeHa je KanrbpaLyoHUM nojacom. KnHuuka
KOPWCHOCT je NpoLietbeHa aHann30oM KpriBe OfTyurBaba.
Pe3synTtatum [MocTojane cy 6pojHe pasnuke y NnpeanucnoHu-
pajyhm dakToprma pusrka Halue BanuaaLmoHe 6ase nogaraka
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Ca NpeTxoHo Ny6n1KoBaHUM NOAALIMMA V3 KOjUX CY 13BeLeHM
Homorpamu. AHanu3a je nokasana fa cy AUrMTopeKTaaHn Hanas
1 PHI He3aBucHM npeankTopu. Koa 6onecHnKa ca HopManHim
AurntTopekTanHum Hanasom AUC 3a oba Homorpama cy noka-
3ana gobpy ANCKPUMUHALMOHY cnocobHocT (77,2-86,2%). Y
uenoj nonynauuju AUC Homorpama je nokasao 13y3eTHy Ouc-
KpumunHaumjy (92,9%). Homorpam »Kya v capagHuKa je nose-
3aH Cca Makbe TaXKHO MO3UTUBHUX NpeanKumja. KannbpaymoHn
nojac 3a Homorpam Kya 1 capagHuka 6vio je npuxsatus. Hawa
aHanm3a KpviBe ofJlyurBatrba yKasyje Aa o6a Homorpama mory
6UTU KNMHWUYKN KOPUCHa.

3akspyyak CnpoBefieHa je eKcTepHa BanvgaLuja ABa HoMorpa-
Ma 3acHoBaHa Ha PHI koju npegsubajy npucycTBo KapLyHoma
npocTaTe Npy UHWLKjANHOj U NOHOB/bEHO] Broncuju. Ho-
MOrpamu 3aCHOBaHU Ha PHI nokasanw cy fobpy Ta4HOCT 1 on-
paBpaaBajy ynotpeby kog 6onecHuika y Cpbuju.

KrbyuHe peun: KapLMHOM NpocTate; broncuja npocrare; ex-
CTepHa BannaaLumja; HOMOrpam; 3APAaBCTBEHM MHAEKC MpocTaTe
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Rational red blood cells administration — have we
achieved a satisfactory level?
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SUMMARY

Introduction The important indicators of the quality of work in blood transfusion banks and health
care facilities in general is the ratio of the cross-matched red blood cell (RBC) units, and the number of
transfused RBC, known as cross-match to transfusion ratio (C:T).

The objective of this research was to provide an assessment of the quality of our work in a cross-sectional
study, showing C:T ratios for certain areas of surgery or particular surgical indications.

Methods We analyzed the data related to the activities of the Department for Pre-Transfusion Testing and
Blood Distribution at the Blood Transfusion Institute of Serbia during the September and November of
2017 period. In total, 341 patients were included in the study, for whom 1,067 RBC units were requested.
Results In pre-transfusion testing, 562 units were cross-matched and 249 units were transfused. The
overall C:T ratio was 2.25. There are variations in C:T by departments. For the departments of abdominal
surgery and reanimation, where uncrossmatched RBC units were requested, C:T was < 2. Other depart-
ments had C:T > 3 for almost all therapeutic areas.

Conclusion Our results show that the C:T ratio ranged 2.02-3.6, indicating the need to reevaluate the pro-
tocols based on which the blood is requested according to individual indications, to adequately prepare
patients for surgery in order to reduce the risk of possible allogeneic transfusion, and to apply Patient
Blood Management protocols, which include the use of alternatives to allogeneic blood transfusion.
Keywords: red blood cells administration; cross-match to transfusion ratio; Patient Blood Management

INTRODUCTION

Safe use of blood and blood components cur-
rently requires multidisciplinary collaboration
among clinicians of different profiles such as
surgeons, anesthesiologists, internists, and
transfusion medicine specialist as the last in-
stance that can affect the decision on adminis-
tration of the particular blood component [1].
Although the use of transfusion remains an ir-
replaceable treatment modality for a large num-
ber of patients accompanied by a clear benefit
through rapid correction of hemoglobin levels,
and consequently of oxygenation, it is also as-
sociated with a range of risks of infectious and
non-infectious nature [2]. Errors in transfusion
medicine can be avoided in a large percentage
and prevention is cost-effective, systematic, and
applicable [3].

Hemoglobin binds 98% of oxygen; there-
fore, measurement of hemoglobin levels is to
date the best and most commonly used test to
estimate the necessity of RBC administration
for the correction of anemia [4]. However, he-
moglobin should not be the only parameter to
be considered when deciding on potential RBC
transfusion [5]. It should be noted that there are
two approaches to the administration of RBC
transfusion - a liberal one and a restrictive one.
The liberal approach to transfusion is primar-
ily based on hemoglobin levels, and it uses the

hemoglobin level of 90 g/L as the threshold for
RBC administration. In critically ill patients, as
well as in bleeding patients, the restrictive ap-
proach uses hemoglobin threshold level below
70 g/L [6].

Managing the requirements for blood and
blood components in relation to the needs
of patients with Patient Blood Management
(PBM) is an evidence-based multidisciplinary
approach to treating patients with blood and
blood components [7].

In order to establish a functional PBM sys-
tem, close cooperation with doctors involved
in the treatment of patients is particularly im-
portant, and the key moment is the training of
health care staff. The aim of the above measures
is to avoid any unnecessary transfusion [8].
Considering the experience of countries that
have established the PBM system (Australia
and New Zealand) and certain countries of
the European Union, there is a clear benefit for
both the patients and a country’s health care
system, which is reflected in the fact that PBM
significantly affects the quality of the treatment
of patients [9]. At this moment, there are no
available data about PBM implementation in
the surrounding states.

One of the important indicators of the
quality of work of blood transfusion bank and
health care facilities in general is the ratio of the
number of requested RBC and the number of
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cross-matched RBC, known as C:T ratio (cross-match to
transfusion ratio) [10]. This ratio should not exceed 2 [11].
Namely, the routine ordering of blood is usually carried
out by the most junior clinical staff, who beside limited
knowledge of the true nature or magnitude of the proposed
surgery can cause at least three major problems. Firstly,
in blood banks with a limited ‘pool’ of available blood,
over-ordering actually leads to less blood being available
for emergency transfusion. While in theory it is possible
to recall blood that is out of circulation, this would inevi-
tably lead to disruption of elective surgical lists. Secondly,
if blood is cross-matched but not transfused, it is more
likely to pass its expiry date and must be discarded. Third,
cross-matching is costly. It would be easy to assume that
the simple task of ordering the correct amount of blood
for an elective surgical procedure is performed accurately
in every hospital [12].

During 2012, according to the British Society of
Hematology Guidelines, C:T ratio was listed as an im-
portant parameter for defining optimal administration
of blood that implies the type of pre-transfusion analyses
and the number of units for a particular type of surgical
procedure [13].

The aim of our study was to provide an assessment of
the quality of our work in a cross-section study by show-
ing the C:T ratio for certain areas of surgery, i.e. particular
surgical indications. Considering that PBM system has not
been established in our country, this study represents one
of the first of its kind in our country. However, we must
note that the General Hospital in Panéevo has introduced
its own protocols for the application of RBC, which has
led to a significant reduction in blood consumption [14].

METHODS

In this retrospective study, the data related to the ac-
tivities of the Department for Pre-Transfusion Testing
and Distribution of Blood, Blood Components and
Hemovigilance at the Blood Transfusion Institute of Serbia
for the period of two months (September and November
of 2017) were analyzed. During this period, 341 patients
were monitored, for whom a total of 1,067 RBC units were
requested.

The analyzed data refer to RBC administration at the
Emergency Center of the Clinical Center of Serbia, in-
cluding requests from the Department of General Surgery,
Orthopedics, Neurosurgery and Reanimation. The data
were collected based on requests for blood and blood
components coming from those departments that were
subsequently entered into the protocol, while one por-
tion of the data was taken from the electronic database
of the Department for pre-transfusion testing. The data
collected included the departments where the patients
were treated, the leading diagnosis at the time of blood
request, requisition date, and the purpose of requisition
(surgery or treatment). Patient data included first and last
name, year of birth, hemoglobin level, blood type, number
of requested RBC, number of cross-matched RBC units
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as well as the number of transfused RBC units. Since the
data on hemoglobin levels were available in a small pro-
portion of patients [only 29 (7.9%)], they were not taken
into account during the statistical analysis performed to
determine the C:T ratio.

The data collected were used to monitor the relation-
ship between the number of requested and processed RBC
units, depending on the therapeutic area, as well as to de-
termine the C:T ratio. Institutional approval for the study
was granted by the local research ethics committee in ac-
cordance with internationally accepted ethical standards.

Statistical analysis included methods of descriptive and
analytical statistics using IBM SPSS Statistics, Version 21.0
(IBM Corp., Armonk, NY, USA). The significance of the
difference for continuous variables with normal distribu-
tion was estimated using analysis of variance (ANOVA).

The value of p < 0.001 was considered to be statistically
significant.

RESULTS

Table 1 shows an overview of the requested, cross-matched,
and transfused RBC units per department. A total of 1,067
RBC units were requested for 341 patients. During pre-
transfusion testing, 562 units were cross-matched and 249
were transfused. The overall C:T ratio was 2.25, which
corresponds to the consumption of 44.36% of used RBC
(Table 2).

Table 1. Number of issued vs. requested and processed red blood
cells by departments

Emergency ~

Center Num_ber o Requested 72e5 Transfused

d patients matched
epartment

Surgery 223 654 255 126

Orthopedics 38 118 95 27

Neurosurgery 10 23 18 5

Reanimation 52 218 144 44

Reanimation

without 18 54 50 47

interaction

Total 341 1,067 562 249

Table 2. Cross-match to transfusion (C:T) ratio with regard to the de-
partments

Emergency Center department CT
Surgery 2.02
Orthopedics 3.51
Neurosurgery 3.60
Reanimation 3.27
Reanimation without interaction 1.06
Total 2.25

ANOVA, p < 0.001

The largest number of RBC requests (654) were ob-
tained from the Department of Surgery, where the highest
number of patients (223) were treated. In this group, a
corresponding C:T of 2.02 was obtained. The minimum
number of RBC requests (23) was obtained from the
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Table 3. Number of requisitions showing hemoglobin levels compared to the total number of patients and the purpose of blood requisition

Number of requisitions with For treatment As part of surgical .

Department . Hemoglobin level range
hemoglobin level n/N (%) purposes program

Surgery 23/223(10.3) 19 4 53-91
Reanimation 0/52 (0) 0 0 0
Beammgnon without 0/18 (0) 0 0 0
interaction
Neurosurgery 0/10 (0) 0 0 0
Orthopedics 6/38 (15.79) 6 0 76-86
Total 29/341 (8.5) 25 4 53-91

Only two patients had hemoglobin level < 70

Table 4. Number of issued vs. requested and processed red blood cells with regard to the surgical procedure

Surgical procedure Number of patients | Requested | Cross-matched | Transfused
Polytrauma 22 87 61 14
Subarachnoid hemorrhage, intracranial hemorrhage 7 25 10 2
Gastric ulcer, hernia, gallbladder and choledochal surgery, acute

appendicitis, abdominal pain of unknown etiology, idiopathic jaundice % 230 33 1
“Status post op” 34 103 33 8
Femoral fracture 18 63 53 17

Hip surgery 3 9 9 3
Total 179 517 199 55

Department of Neurosurgery, where the highest C:T was
calculated to be 3.6 (Tables 1 and 2), p < 0.001; p < 0.001
is considered a statistically significant difference.

Table 3 shows the number of requisitions that listed
the hemoglobin levels. The analysis showed that only
29/341 (8.5%) requisitions listed the hemoglobin level -
23/223 from the Surgery Department and 6/36 from the
Orthopedics Department. For 25 patients, blood was re-
quested to correct anemia, and for four patients as part of
the surgical program (Table 3).

Tables 4 and 5 provide an overview of requested, cross-
matched, and transfused RBC units by the most common
surgical procedures. The highest number of RBC requests
were obtained for abdominal surgery and for the treat-
ment of hip surgery. In both types of surgery, C:T of 3.0
was recorded, while the highest C:T of 5.0 was obtained
for cases of bleeding into the central nervous system that
required surgical intervention — p < 0.001.

Table 5. Cross-match to transfusion (C:T) ratio calculated for depart-
ments with regard to the surgical procedure

Surgical procedure CT
Polytrauma 4.35
Subarachnoid hemorrhage, intracranial hemorrhage 50

Gastric ulcer, hernia, gallbladder and choledochal

surgery, acute appendicitis, abdominal pain of 30

unknown etiology, idiopathic jaundice

“Status post op” 4.12
Femoral fracture 3.11
Hip surgery 3.00
Total 3.61

ANOVA, p < 0.001

Although the International Classification of Diseases
lists the diagnosis code “status post op,” this term is quite
broad, and it is used frequently at emergency center
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surgical departments as an indication for blood requisi-
tions. During the examined period, there were 34 such
requisitions. A total of 103 RBC units were requested, 33
were cross-matched, and eight were transfused; C:T ratio
was 4.12.

DISCUSSION

This study has shown that there is a substantial variation
in the estimated C:T values between the departments re-
questing the blood, and according to the type of surgical
procedure.

The analysis of the pooled data for the studied time
period related to the requisition and issuing of RBC blood
components showed that the overall ratio of processed and
transfused RBC resulted in C:T of 2.25 - very close to
the recommended value of < 2. However, when analyzed
structurally, there are differences in C:T between the de-
partments. Thus, the department of abdominal surgery
and reanimation had C:T < 2. The reanimation department
also had C:T < 2 in cases where uncrossmatched RBC units
were requested, but it should be noted that such circum-
stances mainly included massive transfusions accompanied
by risk of a number of adverse reactions. By contrast, all
other departments for almost all therapeutic areas had C:T
> 3. This indicates a high degree of uneconomical blood
administration and a subsequent risk of blood shortage
for all patients in need due to irrational blood processing
and consumption.

Among the first countries in the world that recognized
the importance of PBM are Australia and New Zealand.
By introducing PBM, these countries reduced the con-
sumption of RBC units in patient treatment, subsequently
reducing the cost of treatment and the transfusion risk,
but also allowing more appropriate RBC distribution. In
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accordance with their recommendations, the C:T ratio
should not exceed 1.8. If it does, for patients for whom
requisition was made, it is sufficient to determine the pa-
tient’s blood type and antibody screening [7]. It should be
noted that such a policy implies that a health care facility
carrying out surgical procedures has its permanently avail-
able transfusion service.

In order to reduce the number of unnecessary cross-
matched RBC units and to provide an adequate amount
of RBC units, a recommendation was made in India to
introduce the Maximum Surgical Blood Ordering Schedule
(MSBOS) according to the C:T parameter. Research was
conducted in a tertiary facility and it monitored pa-
tients planned for elective abdominal and neurosurgery.
According to this recommendation, C:T should ideally be
1:1, but all values that are < 2.5 with the aim of lowering
the index towards 2 are acceptable for the efficient RBC
use [15]. In India, analyses were performed in orthopedic
surgery, and C:T indexes were monitored, which indicated
the benefits of lowering the C:T ratio to values < 2. Based
on this, protocols were designed that suggest the optimal
number of RBC components which should be prepared
for various surgical procedures [16].

Given these circumstances, it is necessary to apply mul-
tidisciplinary approach to determine the criteria for blood
administration according to therapeutic areas. Based on the
data collected, therapeutic areas can be divided into two
large groups: (1) those that need to be recorded and that
require determination of blood type, and for which blood
is almost never requested, and (2) those for which blood is
requested and cross-matched, but is almost never used or
is used very rarely, as well as those for which larger amount
of blood loss is expected with certainty, which needs to be
substituted by allogeneic transfusion. Currently, patients
from the first group are tested for blood type according to
the ABO and Rh system. For patients in the second group,
blood type is determined without exception, as well as the
indirect antiglobulin antibody screen [17].

Furthermore, it is necessary to clearly indicate on the
requisition forms the diagnosis under which the blood
is requested. The current principle which uses working
diagnoses that are, although listed in the International
Classification of Diseases, often unclear (e.g. “Status post
op”), and very often without accompanying hemoglobin
level, as shown by our research, does not provide enough
data, seems confusing and often leads to wrong decisions
on whether or not to prepare blood for such patients.

RBC transfusion in patients with anemia in whom com-
pensatory mechanisms for adequate tissue oxygenation are
reduced increases the capacity for oxygen transport [18]. A
well-compensated anemia resulting from iron deficiency is
the most common form of anemia and is not an indication
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for RBC administration itself, but as such requires the ad-
ministration of iron via oral or intravenous route, with or
without erythropoietin and with an assessment of the risk
of adverse reactions [19]. Allogeneic transfusion has long
been used to correct perioperative anemia. However, for
the purpose of safety of blood transfusion itself, as well as
due to limited resources and limited blood supply, modern
transfusion tends to avoid this type of treatment for anemia
[20]. It has been found that 30.4% (in some populations
up to 75%) of patients had anemia of various grade in the
preoperative period, that the risk of postoperative com-
plications in these patients was 35% higher (most often
infections), and that the 30-day risk for fatal outcome was
increased by as much as 42% [21].

A restrictive transfusion strategy compared to a liberal
strategy implies lower number of patients undergoing
transfusion, as well as fewer RBC units used, while mor-
tality, morbidity, and the number of myocardial infarc-
tion events remained unchanged. On the other hand, the
liberal transfusion strategy did not show any benefit to
patients [22].

Although our study has its limitations based on the facts
that the study was retrospective and that the analysis cov-
ered a relatively short time interval, as well the obtained
results were related to requested, cross-matched, and trans-
fused RBC units but not using needed/not needed RBC,
the estimated C:T ratios indicate the need to introduce and
observe the procedures which would allow a more rational
use of blood. Therefore, this study may be characterized as
a pilot study, and results will be confirmed in a prospective
study that will include an analysis of RBC administration
over a longer period.

CONCLUSION

The results of our study examining the requested, cross-
matched, and transfused RBC units indicate the need to
introduce procedures that would allow rational use of
blood. Considering the overall C:T ratio, it could be con-
cluded that we performed close to the recommended value;
however, data analysis by the department or by the type
of surgical intervention shows that the C:T value varies
2.02-3.60, indicating that it is necessary to reevaluate pro-
tocols used for blood requisitions according to individual
indications, to adequately prepare patients for surgery
whenever possible to reduce the risk of possible use of al-
logeneic transfusion, and to establish PBM protocols that
include the possibility of using alternatives to allogeneic
blood transfusion.

Conflict of interest: None declared.
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PaunoHanHa npumeHa epuTpoLnTa — aa im CMO NOCTUIIN BaAOBOIbaBanhM HUBO?

Bojucnas Jlykuh', BuibaHa MKusotuh', BpaHucnasa Bacubesuh', Anmupa LWabanu', Tpagumup borgaHosuh', MupjaHa KoBau'2

"HcTTyT 32 TpaHcdyaujy kpeu Cpbuje, Beorpag, Cpbuja;
*Yuusep3uTeT y Beorpapy, MeauumHckn akynter, beorpap, Cpbuja

CAMETAK

YBog JefaH of GUTHMX MHAMKATOPa KBanMTeTa paja TpaHc-
dy3monoLLKe 6aHKe KPBU 11 30PaBCTBEHE YCTaHOBE Yy LENNHN
je ogHoc 6poja obpaheHwnx jearHNLA epuTpoLMTa KojuMa je
ypaheHa nHTepakuuja n 6poja TpaHCPYHAOBaHMX jeAnHULA
epuTpouunTa, ogHoc C: T.

Linsb Hawer ncTpaxusama je 610 fa y CTyaujy npeceka jamo
NpoLieHy KBanuTeTa Haler paga npukasyjyhu ogHoc C: T 3a
oppeheHe xvpypLUKe rpaHe, OAHOCHO ofpeheHe nHAnKaLmje
y Xpypruju.

Mertope Y peTpocneKkTMBHOj CTYAMjY N3BPLUEHA je aHanm3a no-
[laTaka Koja ce ofHocMna Ha ABOMeceYHy akTuBHOCT Oferberba
3a NpeTpaHCchy3MoHa UCMUTHBakbA U AUCTPUOYLIU]Y KPBU, KOM-
MoHeHaTa KpBU 1 XeMoBUrnaHuy MHcTuTyTa 3a TpaHcdy3ujy
KpBu Cpbuje (centembap 1 Hosembap) 2017. roguHe. Y Hase-
ZeHom nepuogy npaheH je 341 6onecHUK, 3a Koje je YKyrnHo
TpeboBaHo 1067 jeanHMLIa epuTpOLMUTa.

Pesyntatu Y npetpaHcdy3vioHOM TecTupamy je obpaheHo 562,
a ugato 249 jeamnuua eputpouuta. CBeobyxBaTHU ogHoc C: T
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je 61o 2,25, WwTo ofroBapa NOTPOLLHM of 44,36% nckopuiuhe-
HUX epuTpoLuTa. Y OBHOCY Ha OAesbera NOCToje pasnuke y
opHocy C:T. 3a operbetba abAOMUHANHE XUPYPriije 1 peaHu-
Mauuje, Kaga je KpB TpaxeHa 6e3 nHTepakuuje, yTBpheH je
C:T< 2. Jpyra opemetba Cy 3a rOTOBO CBe Tepanujcke obnactu
umana C:T> 3.

3aKs/pyyak AHann3a nopaTaka y O4HOCY Ha Ofesberba U TUn
XMpPYpPLIKe NHTEPBEHLVje NoKas3yje fa BpegHocT C: T Bapupa
oA 2,02 fo 3,6, WTO yKasyje Aa je HeONXOAHO NpencnuTaTh
NPOoTOKOJIE MO KojMa ce KpB Tpebyje npema nojefuH1UM UH-
AVKaLMjama, afeKBaTHO NpUnpemMuT 6onecH1Ke 3a onepauujy,
Kako 61 ce cMar10 PU3MK 3a EBEHTYaTHY MPUMEHY anoreHe
TpaHcdy3mje 1 NPUMEHUTY NMPOTOKONE yNpaB/bakba KPBiby
6onecHuMKa, Koju nogpasymeBajy MoryhHoCT npumMeHe antep-
HaTMBHUX CPeACTaBa anoreHoj TpaHcdy3uju KpBY.

KrbyuHe peun: nprvmeHa eputpoLuTa; ogHOC 6poja epuTpoLm-
Ta ca ypaheHoM UHTeppeaKkLmjom 1 6poja TpaHCyHAOBaHMX
€pUTPOLIUT]; YNpaB/bake KPBJbY bonecHrKa
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DOI: https://doi.org/10.2298/SARH190605126M

UDC: 616.248-085-053.2; 615.357

ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

Comparison between serum levels of interleukin-33
in children with allergic asthma before and after
inhalatory corticosteroid treatment

Borko Milanovi¢'? Gordana Vijatov-Buri¢'?, Jelena Stojcevi¢-Maleti¢'?, Vesna Stojanovic'?

'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
Znstitute for Child and Youth Health Care of Vojvodina, Pediatrics Clinic, Novi Sad, Serbia;
3Clinical Center of Vojvodina, Center for Laboratory Medicine, Novi Sad, Serbia

SUMMARY

Introduction/Objective Interleukin 33 (IL-33) has a very significant function in inflammatory and autoim-
mune mechanisms, but its significance in immunopathogenic mechanisms of different allergic diseases,
including allergic asthma (AA), is becoming increasingly emphasized.

The objective of the study was to investigate serum levels of IL-33 in children with AA before applying
inhalation corticosteroid therapy (ICS Th) and six months after it, correlating the gathered values of IL-33
with some clinical traits of the patient.

Methods The serum value of IL-33 has been determined in 61 children with AA before starting treatment
and six months after treatment with ICS Th, and this was repeated in 30 healthy children.

Results Values of IL-33 in serum are significantly higher in children with AA that have not been treated
with ICS Th during six months (p = 0.00; p < 0.05), which is also the case when comparing with healthy
children (p = 0.00; p < 0.05). Serum values of IL-33 in children with AA after six months of ICS Th and in
healthy children do not show significant difference (p = 0.88; p > 0.05). The correlation between serum
values of IL-33 before applying ICS Th and the severity, degree of AA control, and the applied dose of ICS
Th is statistically significant and positive.

Conclusion IL-33 values in the serum are significantly higher in children with untreated AA in those with
poorly controlled AA. Six-month treatment with ICS Th leads to significant reduction of IL-33 serum levels,
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whose values are in positive correlation with the severity and control of AA.
Keywords: interleukin-33; asthma; anti-inflammatory medication

INTRODUCTION

Allergic asthma (AA) is a leading chronic dis-
ease in children, its incidence in the last de-
cades is on the constant increase globally, as
well as in Serbia. The newest prevalence esti-
mates across the world indicate that 334 million
people suffer from AA. It is estimated that the
number of people with asthma will increase to
over 400 million until 2025 [1].

Asthma is a chronic inflammatory disease
of the airways that is characterized by episodes
of reversible airway obstruction, bronchial hy-
peractivity, and chronic lung inflammation [2].

Interleukin-33 (IL-33) was initially identified
in small veins with high endothelia when it was
determined that it has similar molecular proper-
ties with certain members of IL-1 superfamily
(IL-1a, IL-1p, IL-1Ra and IL-18) [3, 4, 5].

IL-33 can have pro- and anti-inflammatory
and protective roles, so IL-33 represents a sub-
ject of numerous researches in order to clarify
the precise role of this cytokine in inflamma-
tory diseases [6-9].

Many studies had as its aim the investigation
of the exact role of IL-33 and ST?2 receptors in
Th2 mediated disorders. In most cases results
pointed out that IL-33/ST2 axes stimulates the
Th2 inflammatory response [10, 11, 12].

In the AA etiopathogenesis, inflammatory
cells and mediators that belong to the Th2
immune response, eosinophil and basophil
granulocytes and mast cells have the key role.
Environmental antigens like infections (virus,
bacterial), allergens, and air pollution induce
Th2 immune response that results with a re-
lease of appropriate cytokines by epithelial cells.
The function and significance of individual
cytokines, among them IL-33, in patients suf-
fering from AA, especially in children, are not
precisely known [13, 14].

Up until now, research emphasizes the im-
portance of IL-33 in initiating the differentiation
of naive CD4+ T cells and their maturation into
Th?2 cells that through their own specific cyto-
kine profile lead to the activation of eosinophil
granulocytes that support allergic inflammation,
or create predispositions in an individual for
the development of asthma and its exacerbation
[15]. The direct influence of mast cells leads to
the releasing of TNF that specifically empha-
sizes antigen sensibilization. Indirectly through
mast cells and IL-13, IL-33 induces eosinophilia
and hyper-reactivity of airways [16, 17].

IL-33 is dominantly a product of tissue cells,
although active leukocytes that are a classical
source of other para-inflammatory cytokines
present a significant source of this cytokine [5].
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Tissue damage that occurs as a consequence of infection of
exposure to hypersensitive individuals to an allergen can
lead to the release of IL-33 [15, 18].

Results of other studies conducted on those suffering from
AA have shown an absence of correlation between serum
IL-33 levels and other parameters of allergic inflammation
(for instance eosinophils in blood, cumulative IgE in blood)
in persons with low atopic status, while in those with high
atopic status this correlation is present [19]. The explanation
lies in the fact that IL-33 shows primarily the characteristics
of a proinflammatory marker, while serum IgE and eosinophil
granulocytes represent significant markers in the estimation
of atopic status, but not the degree of inflammation [20, 21].

METHODS

We have performed a prospective study at the Institute for
Child and Youth Health Care of Vojvodina in the period
between September 2016 and March 2018. The study en-
compassed 61 children aged 6-18 years with the diagnosis
of AA. The control group comprised 30 healthy children of
the same sex and age as the children in the studied group.

Study protocol has been approved by the Ethical Com-
mission (Faculty of Medicine in Novi Sad, Institute for
Child and Youth Health Care of Vojvodina, Clinical Center
of Vojvodina). Signed informed consent has been obtained
from all the parents, and from children older than 10 years.
The study has been performed adhering to the principles
of the Helsinki Declaration.

Inclusion criteria in the study group were age of 6-18
years with a newly established diagnosis of light to mild AA,
or subjects with light to mild AA diagnosed earlier but with-
out ICS prophylaxis at least six months before inclusion into
the study. Diagnosis and classification have been performed
by Global Initiative for Asthma (GINA) guidelines [2].

Exclusion criteria were the following: existence of atopic
dermatitis, urticaria, food allergies, chronic respiratory
infections, uncontrolled gastro-esophageal reflux, eosino-
philic esophagitis, parasite infection, any other chronic
infection, allergen-specific immunotherapy (in the period
prior to and during the study), acute infections and other
acute illnesses, use of systemic corticosteroids immediately
before and during the planed study.

Children that comprised the study group underwent
two additional examinations after the initial one, three and
six months after the treatment. Anamnestic and hetero-
anamnestic data for the first and the second control period
were taken from all children in the study group. The type
of difficulty, the need for using short-acting beta-2 ago-
nist, and the frequency of its use were especially noted. We
performed a clinical examination and specially noted the
following: body mass and weight, nutrition levels (BMI, Z
score, and percentiles), vital parameter values and trans-
cutaneous oxygen saturation of hemoglobin as well as
findings of a physical lung examination. All the examines
underwent an investigation of lung functioning using the
MasterScreenlOS spirometer (Jaeger, Germany) according
to American Thoracic Society guidelines.
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During the first examination and the follow-up six
months later, all the participants underwent laboratory
examinations that, amongst other things, encompassed
determining levels of IL-33 in the serum. The measure-
ment of IL-33 levels was performed at the laboratory of
the Clinical Center of Vojvodina in Novi Sad. The levels
were determined via direct sandwich enzyme-linked im-
munosorbent assay test that contains recombined human
IL-33 and polyclonal antibodies specific for IL-33 (Hu-
man IL-33 Quantikine® ELISA, Research and Diagnostic
Systems, Inc., Minneapolis, MN, USA). According to the
specifications of the manufacturer, the minimal detectable
level of IL-33 that can be determined by using this test is 0
pg/ml. All procedures have been performed by following
the instructions of the manufacturer. The intensity of the
colored reaction was determined by an automatized im-
munochemical analyzing device ChemWell (Awareness
Technology, Inc., Palm City, FL, USA). Absorbance was
measured at 450 nm filter via standard curve of serially
diluted standards. By using the standard curve, we deter-
mined the levels of IL-33 in all 91 participants.

The therapeutic approach in asthma treatment to all the
participants was in accordance to GINA recommendations
for the treatment of mild and medium asthma, i.e. appropri-
ately dosed ICS therapy was applied in all cases. During the
study, on the follow-up examinations at three and six months
from the beginning of ICS therapy, AA difficulty based on
GINA recommendations was determined based on the level
of control (controlled, partially controlled, uncontrolled) and
treatment intensity (low, medium, high ICS dosages).

All the children in the control group underwent the
following: anamnesis/hetero-anamnesis taken (except the
information whether the child is being investigated for
oversensitivity to any medication, the information pertain-
ing to the exclusion from the study was especially noted,
like the absence of difficulties and signs of acute infections
two weeks before the examination, absence of chronic dis-
eases). We performed a clinical examination and the fol-
lowing were especially noted: mass, height, nutrition level
(BML, Z score, and percentile), absence of clinical signs
of infection. The level of IL-33 (pg/ml) in the serum was
determined in the same way as in the investigated group.

Statistical analysis

Wilcoxon pair test, t-test for independent samples, Mann-
Whitney U-test, median test, and x* test were used for
the determination of statistical significance. Spearman’s
rank correlation coefficient was used to determine cor-
relation. The value of p < 0.05 was considered statistically
significant. Data processing was performed by the statis-
tical program package IBM SPSS Statistics, Version 23.0
(IBM Corp., Armonk, NY, USA).

RESULTS

Out of the total number of participants (n = 61) with
an average age of nine years and six months, 32 (52.5%)
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were boys and 29 (47.5%) were girls. The control group
(n = 30) was made up of healthy children with an average
age of nine years and eight months, 16 (53.3%) boys and
14 (46.6%) girls (Table 1).

The severity and degree of AA control that the partici-
pants experienced after three and six months of ICS Th as
well as the ICS dose that the participants received during
the first three months and between the third and sixth
month of ICS Th are displayed in Table 1.

IL-33 level values (pg/ml) in the investigated group be-
fore the application of ICS Th and six months after ICS Th
are presented in Table 2, in which values of serum IL-33
(pg/ml) in the control group are presented as well.

Participant grouping with regards to serum IL-33 lev-
els that the participants had before and after ICS Th are
presented in Table 3.

Children that suffered from AA before commencing ICS
therapy had significantly higher values of IL-33 than healthy
children of the same age (U = 509; p = 0.00; p < 0.01).

In children where AA treatment has not commenced,
IL-33 serum values were significantly higher compared to
those that underwent six months of ICS Th (Z = -4.394;
p = 0.00; p < 0.01). It has been determined that children
suffering from AA that have elevated values of IL-33 in
the serum before ICS treatment also register higher IL-33
levels after six months of ICS therapy (rs = 0.271; p = 0.04;
p < 0.05).

Results show that children with AA that have under-
gone six months of ICS Th do not show statistical differ-
ences in serum IL-33 levels of healthy children of the same
age (U =897; p =0.88; p > 0.05) (Table 4).

In Table 4 we present serum values of IL-33 (before and
after six months of ICS Th) referenced by AA severity and
control level (the children had three and six months from
the introduction of ICS therapy) and applied medication
dosages (during the first and second trimester of ICS Th).

DISCUSSION

In our study, we analyzed the levels of IL-33 in the serum
of children 6-18 years old with AA and in healthy children.
The average levels of IL-33 were higher in children with AA
before ICS therapy (2.550 + 3.387 pg/ml). Lower values of
IL-33 in the serum were detected in children after six months
of ICS therapy, with an average value of 0.838 + 1.394 pg/
ml. The lowest level of serum IL-33 was measured in healthy
children and it amounted to 0.573 + 0.632 pg/ml.

It has been determined that IL-33 serum levels are
significantly higher in children that suffer from AA be-
fore the beginning of treatment concerning healthy
children. Similar findings have been found in the re-
search by Bahrami et al. [22], according to which IL-
33 levels in 61 children with asthma were compared
with IL-33 levels of children in the control group, those
without asthma, and the results were statistically sig-
nificant. In the study, average values of IL-33 in the se-
rum of children with asthma was 15.17 + 32.3 pg/ml.
Higher IL-33 serum levels in children that suffer from

‘ DOI: https://doi.org/10.2298/SARH190605126M
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Table 1. Division of participants by asthma severity and control levels
in the third and sixth month of inhalation corticosteroid therapy (ICS
Th), as well as ICS dosages administered during the first three months
and in the period from third to sixth month

Asthma After 3 months of ICSTh | After 6 months of ICSTh
severity and | Number of Percentage sl Percentage
control levels | participants 9 participants 9
Asthma severity
Light 46 75.4% 39 63.9%
Medium o o
difficulties 15 24.6% 18 29.5%
Difficult 0 0% 4 6.6%
Asthma control
Controlled 59 96.7% 45 73.8%
Partially 2 3.3% 15 24.6%
controlled
Uncontrolled 0 0% 1 1.6%
€5 I During first From third to sixth
medication
d 3 months month

ose
Low 23 37.7% 47 77%
Medium 38 62.3% 14 23%

Table 2. Values of [L-33 serum levels (pg/ml) in the investigated group
(before and six months after inhalation corticosteroid therapy (ICS Th)
and in the control group

e n | Min. | Max. | Mod| M |Mean| SD
group

Before ICSTh 61 | 0.00 | 1474 | 004 | 149 | 2.55 | 339
application

After 6 months of

ICS Th application 61 | 000 | 7.8 0 0.26 | 0.83 | 1.39
Control group 30 | 0.00 | 2.68 0 0.26 | 0.57 | 0.63

Mod - most common value; M — medial value; SD - standard deviation; IL-33
- interleukin 33

Table 3. Participants grouped by interleukin 33 (IL-33) serum levels
before and after six months of inhalation corticosteroid therapy (ICS-Th)

Participant groups based on IL-33 levels n %

Higher values before ICS Th 45 73.8
Higher values after ICSTh 13 213
Same values before and after ICS Th 3 4.9
Total 61 100

Table 4. Relationship between interleukin 33 (IL-33) values in the se-
rum with allergic asthma (AA) severity and control level, and ICS dose

Before ICS After six months

Clinical indicators of the Th-IL-33 (pg/ml) 0f|%5 Dh'|||)--33
inflammation level pg/m

rs P rs p
AA severity o
-3 months ICS Th 052 000 | 023 | 008
AA severity o N
-6 months ICSTh 042 0.00 | 045 0.00
AA control .
-3 months ICSTh 0.29 0.02 0.14 0.28
AA control 0.39%* 0.00 0.39% 0.00
-6 months ICSTh : 8 . X
Medication dose:
first 3 months of ICS Th 0.08 0.56 -0.02 0.87
Medication dose: second v
3 months of ICSTh 048 0.00 0.16 0.20

ICS Th - inhalation corticosteroid therapy;
r,— Spearman rank correlation coefficient;
*p < 0.05;
**p <0.01
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asthma detected in the study by Bahrami et al. [22] than
in those detected in our study can be explained by differ-
ences in inclusion criteria. In the research by Bahrami et
al. [22], participants with AA were included regardless of
the length (intermittent, persistent) and asthma severity
(light, intermediary, severe) in contrast to our study, where
participants with only the characteristics of persistent, light,
and intermediary asthma were included. Other studies that
compared IL-33 levels in children with AA with those in
healthy children also produced similar results. A meta-anal-
ysis that encompassed eight previously conducted studies
that cumulatively had 330 children with asthma and 248
healthy children shows that IL-33 serum levels were higher
in children with asthma than in healthy children [23].

IL-33 serum values in healthy children that are in the
control group of participants in our study are similar to
those reported by other studies of pediatric populations.
For instance, the average value of IL-33 in the serum of
healthy children in the Iranian population was 0.61 + 2.16
pg/ml [24]. But the results of research done on healthy adult
population show higher IL-33 values that those detected in
healthy children in our study. This fact suggests that patient
age can be a significant factor in defining the normal span
of IL-33 serum levels, and this is significant for interpreting
laboratory findings in regular everyday practice.

Our study shows that after six months of ICS therapy in
children that suffer from AA, there is a significant decrease
in serum IL-33 levels. We did not find similar research in
the literature available to us.

The influence of ICS on IL-33 in AA and their correla-
tion is unclear. Studies performed on cell cultures have
pointed out the significance of IL-33 for the creation of
corticosteroid resistance. Namely, the research conduct-
ed by Kabata et al. [25] suggest that one of the potential
mechanisms leading to corticosteroid resistance that can
emerge in Th2-mediated inflammation of the air ways does
so because of the influence of IL-33 on natural helper cells.
These represent a sort of lymphoid cells of type 2 inborn
immunity, i.e. resistance can emerge as a consequence of
IL-33-mediated proliferation and production of type 2 cy-
tokines from said cells. In vitro research on cell cultures
shows that corticosteroids have a relatively efficient anti-
inflammatory effect on IL-33-mediated inflammation [26].

In our study, children with AA that underwent six
months of ICS treatment do not differ in IL-33 serum levels
from healthy children of the same age. Studies that com-
pared IL-33 serum levels before and after ICS therapy have
not been found in the available literature. Similar values of
IL-33 in the serum in children with AA after six months of
ICS and in healthy children and the significant fall of IL-33
six months after ICS therapy can firstly be explained by the
aforementioned anti-inflammatory effects of ICS. In addi-
tion, the results of our research can be explained by the char-
acteristics of the participant group itself. Children included
in our study had exclusively light and medium asthma sever-
ity, while patients with severe forms of asthma and patients
that required additional treatment in order to control their
illness (long-acting beta-agonist, combination of ICS and
long-acting beta-agonist, systemic corticosteroids) were
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excluded from our study. Maintaining high values of IL-33
despite the application of ICS monotherapy can perhaps be
expected in patients with the severe and/or steroid resistant
form of AA, which is not the subject of our study.

The incidence of participants regarding the severity and
the degree of AA control in our research is a direct con-
sequence of inclusion and exclusion criteria of our study.

In our research the patients that had higher levels of IL-
33 before ICS prophylaxis had a more severe form of AA
during the follow up period, and worse control of asthma
during the treatment period and they required higher dos-
ages of ICS in the second trimester of treatment. Patients
that after six months of ICS prophylaxis still had a severe
form and worse control of AA had higher IL-33 levels in
the serum. The connection of IL-33 and severity of AA is
documented in other studies. Research performed by Bah-
rami et al. [22] on children with asthma has also shown a
correlation between IL-33 in the serum and asthma sever-
ity. The lowest IL-33 serum levels were detected in children
with mild asthma, somewhat higher values in children with
medium severity asthma, and the highest ones in those
with severe asthma [22]. In addition, studies conducted
on adult populations have shown a significant difference
in IL-33 values between patients with intermittent, light,
medium severe, and severe persistent asthma [27]. Guo
et al. [28] in a study conducted on 45 adult participants
have shown a positive correlation between IL-33 levels
in the serum and the thickening of the basal membrane
in bronchial biopsy samples and asthma severity. Lower
values of IL-33 after six months of ICS monotherapy ap-
plication confirm the anti-inflammatory effect of ICS and
its suppressive potential on pro-inflammatory cytokines.
Lower degrees of control and severe form of AA in par-
ticipants that had higher values of IL-33 before and after
six months of ICS therapy show that IL-33 can be a useful
marker when choosing the therapy type and dosage, i.e.
contributing to the optimal treatment of AA.

CONCLUSION

Results of our research and the cited results of other studies
suggest that serum IL-33 can represent a potent biomarker
for the severity of AA. The great importance of determin-
ing IL-33 serum levels during diagnostic evaluation of AA
before starting the treatment shows a potential for better
defining the asthma phenotype and with it an earlier op-
timization of therapy.
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Mopeherbe cepyMcKuX HUBOA UHTEP/IEYKMHA-33 Kog, AeLie Ca aneprjckom acTMoOMm
npe 1 nocne WectomeceyHe MHXaNaTopHe KOPTUKOCTEPOUAHE Tepanuje

bopko MunaHoswuh'? TopaaHa Bujatos-hHypuh'? JeneHa CrojueBuh-ManeTtnh'3, BecHa CtojaHoBnh'
'YHuep3utet y Hosom Cagy, MegnunHckm dakyntet, Hosu Cag, Cpbuja;

2/HCTUTYT 3a 3APABCTBEHY 3aLUTUTY fieLie 1 oMnaanHe BojsogunHe, Knnhika 3a neaujatpujy, Hosu Cag, Cpbuja;
3KnuHnuky LeHTap BojsoguHe, Lientap 3a naboparopujcky meguumHy, Hosu Cag, Cpbuja

CAXETAK

YBoa/LUum NHTepneyknH-33 (M1-33) nma Beoma 6UTHY QyHK-
unjy y nHGNaMaTOPHUM 1 ayTOUMYHCKM MeXaHU3M1Ma, anm
Ce CBe BHLLE NCTUYE 1 3HAYa] Y MMYHOMNATOreHETCK/M MeXaHu-
3MVMA Pa3NINYUTIX aNeprijckix 060sberba, yKibydyjyhu u anep-
rnjcky actmy (AA). Linsb oBor paja je ncnutmsarbe CepyMCcKmx
BpegHoctu UJT-33 Kog peue ca AA npe 1 nocne Wwect meceuu
MPYIMEHe NHXanaTopHe KopTuKocTepougHe Tepanuje (ICS Th)
1 Kopenauuje pobujeHnx spegHocT W1-33 ca nojeguHnm Knu-
HWUYKIM 0COBMHAMa OBYVX 6onecHKa.

Metoge OppeheHa je cepymcka BpegHocT UJ1-33 kop 61 pe-
TeTa ca AA npe 3anountbatba neverba 1 WecT Mmecelm nocne
TpeTMaHa ca ICS Th, kao 1 Kog 30 3gpaBe geLe.

Pesyntatu BpeagHoctu WJ1-33 y cepymy cy 3HauajHO Behe kop
Jeue ca AA Koja HUCY neyeHa y 0fHOCY Ha AeLy ca AA Kog Kojux
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je cnpoBoheHa ICS Th Tokom wect meceum (p = 0,00; p < 0,05),
Kao 1y ogHOCy Ha 3gpaBy geuy (p = 0,00; p < 0,05). Cepymcke
BpeaHoctu UJ1-33 Kop geue ca AA nocre wect meceuu ICS Th
1 KOA 34paBe Aelle He nokasyjy 3HavajHe pasnuke (p = 0,88;
p > 0,05). Kopenauuja nsmehy cepymckux spegHocty MJ1-33
npe npumeHe ICS Th 1 TeXMHe, cTeneHa KoHTpose AA Kao 1
npumerbeHe gose ICS Th je CTaTUCTUYKM 3HAYajHa U NMO3UTHBHA.
3akmyuak BpegHoctu UJ1-33 y cepymy cy 3HauyajHO Behe Kog,
feue ca AA Koja HUCY NleyeHa 1 Kog Kojux je AA nolie KOH-
TponucaHa. TpetMaH ca ICS Th TOKOM LWeCT MeceL LOBOAN A0
3HayajHe pefyKumje cepymckux H1usoa WJ1-33, unje speaHocTn
Cy Y MO3UTUBHOj KOpenauujy ca TeXXNMHOM 1 KOHTposiom AA.

KmbyuHe peun: HTepneykuH-33; actma; fieTe; aHTUMHGnama-
TOPHU NeKOBU
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SUMMARY

Introduction/Objective The aim was to assess the effect of oxidative stress parameters on sperm count,
motility, and morphology of spermatozoa, and the influence of different semen parameters on the
outcome of in vitro fertilization (IVF) procedure — the number of fertilized oocytes, fertilization, and
pregnancy rate of female partners.

Method In 52 male patients superoxide dismutase (SOD), malondialdehyde (MDA), and sulfhydryl (-SH)
groups were determined in serum, before beginning the IVF cycle. Semen samples were collected after
2-3 days of sexual abstinence.

Results Patients were divided into two groups, the normozoospermic, and those with pathological
sperm findings. The second group was divided into oligozoospermic, asthenozoospermic, and tera-
tozoospermic groups. SOD activity was lower, while MDA and -SH groups, while not significantly, was
higher in groups with sperm parameter disorders. Fertilization rate was significantly lower in the group
of asthenozoospermia and teratozoospermia (p = 0.034), as well as delivery rate (p = 0.020). The group
with oligozoospermia had significantly lower delivery rate (p = 0.013).

Conclusion Our study found higher fertilization and delivery rate in men with normozoospermia. How-
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ever, no significant correlation between OS markers and semen parameters was found.
Keywords: In vitro fertilization; oxidative stress; sperm parameters

INTRODUCTION

Approximately 15% of couples of reproductive
age have problems with infertility, and half of
the cases are attributed to the male factor, while
one of the mechanisms proposed for idiopathic
male infertility is oxidative stress [1]. The diag-
nosis of male infertility is based on analysis of
semen parameters: concentration, motility, and
morphology of spermatozoa in the ejaculate.
Sperm cells are the first cells that are report-
ed to be susceptible to oxidative damage. In the
article printed in 1943, MacLeod [2] confirmed
the rapid loss of sperm motility when incubat-
ed in medium with increased concentration
of oxygen. Recent studies have also found an
increase in reactive oxidative species (ROS) lev-
els in 30-80% of infertile men [3, 4]. ROS are
natural products of cellular metabolism, that at
physiological concentrations are the essential
requirements for the spermatozoa in the pro-
cesses that lead to successful fertilization: ROS
trigger sperm hyperactivation and capacita-
tion [5]. Physiological oxidative conditions are
necessary for the sperm maturation, binding
to the zona pellucida, acrosomal reaction, and
subsequent fusion of sperm and oocytes [6, 7].
That indicates that ROS itself has no adverse ef-
fect, except when the levels are elevated. Avail-
able data on the impact of oxidative stress on
sperm are largely based on measuring the levels

of malondialdehyde (MDA) in semen. Since
ROS have both physiological and pathological
functions, the human body has developed a de-
fense system to maintain its concentration in a
certain range. Due to the size and small volume
of the cytoplasm, as well as the low concentra-
tions of the enzyme cleaners, sperm has limited
antioxidant defense properties [8]. Antioxidant
profile in the blood in relation to the antioxi-
dant profile and quality of spermatozoa is less
investigated. Correlation between superoxide
dismutase (SOD) levels in the blood and sperm
number, as well as glutathione levels and sperm
progressive motility, suggests that these param-
eters may be valuable biochemical markers in
assessing reproductive and functional capacity
of sperm [8].

Most of the studies examined ROS param-
eters in semen; there are only few studies that
analyzed oxidative stress parameters in serum,
or both in seminal plasma and serum. Serum
oxidative stress markers as well as antioxidant
profile showed correlation to sperm parame-
ters, showing that serum can be a valuable tool
in evaluation of oxidative stress in men [8-11].

The aim of this study was to examine the as-
sociation between oxidative stress parameters,
MDA, SOD, and -SH groups serum levels in
males with semen parameters, as well as the
influence of different sperm parameters and
outcome of in vitro fertilization (IVF).
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METHODS
Study subjects and sample collection

The prospective clinical study was conducted at the Clinic
of Gynecology and Obstetrics, Clinical Center of Serbia.
We recruited 52 male patients, admitted for fertility treat-
ment. All investigated patients agreed to participate in the
study and signed an informed consent for all the under-
taken procedures. The study was approved by the Eth-
ics Committee of the Faculty of Medicine, University of
Belgrade. Inclusion criteria were age 24-45 years, body
mass index 18-30 kg/m?, no chronic illness, radiotherapy
or chemotherapy. Patients with azoospermia were excluded
from the study. Female partners were aged 18-40 years,
body mass index 18-30 kg/m?, with regular menstrual
cycles from 25-32 days, without any medical disease or
endometriosis stage III and IV. Infertility cause was catego-
rized as male and unknown. The protocols of stimulation
were determined individually. After ovarian stimulation
and oocyte retrieval, methods of insemination were IVE
intracytoplasmic sperm injection, or a combined method.
In assessing the quality of embryos, the Istanbul consensus
clinical embryologists’ criteria were used as the reference
frame [12]. Embryo transfer was performed transcervically
on day two or three after the oocyte retrieval. Pregnancy
rate were calculated per embryo transfer. Pregnancy was
diagnosed by positive serum p-hCG (> 50 IU/ml) 14 days
after the embryo transfer.

Semen was obtained by masturbation technique after
48-72 hours of sexual abstinence. Samples were collected
into sterile containers for immediate transportation to the
laboratory. All semen samples were evaluated in the same
laboratory. After liquefaction at 37°C for 30 min, routine
semen analysis (liquefaction time, volume, pH, viscosity,
sperm count, motility, and morphology) was carried out
after liquefaction, according to the World Health Organiza-
tion guidelines [13]. Samples were categorized based on the
sperm count into normozoospermic and oligozoospermic,
and based on sperm motility into normozoospermic and
asthenozoospermic. Similarly, based on the sperm mor-
phology, they were categorized as normal and teratozoo-
spermic for analysis purposes. Based on semen analysis we
divided patients into two groups: those with normal semen
analysis (normozoospermia) and those with pathological
sperm finding. The second group was divided into three
groups: oligozoospermic, asthenozoospermic and terato-
zoospermic group.

Blood samples for oxidative stress parameters were ob-
tained from each patient prior to stimulation commence-
ment in the female partner. After separation, the serum/
plasma was frozen and stored at a temperature of -70°C.
After incomplete defrosting, preparation of the serum
analysis was carried out by homogenization and centrifu-
gation. The following parameters of oxidative stress groups
were determined as described in detail in our previous
study [14]: the concentrations of MDA, the activity of total
SOD, and the concentration of total sulthydryl (-SH).
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Statistical analysis

For statistical analysis of the obtained data, the Statistical
Package for the Social Sciences Version 22.0. (IBM Corp.,
Armonk, NY, USA) was used and differences were consid-
ered statistically significant at a probability level less than 0.05
for all tests. Results were presented as arithmetic mean and,
* standard deviation for variables with normal distribution
and as median and interquartile range for other variables.
Categorical variables are presented as relative or absolute
frequency. Testing of distribution was carried out by Kol-
mogorov-Smirnov analysis. Comparison of the mean values
of independent groups of data was performed by Student’s
t test and ANOVA analysis with Tukey’s post hoc test for
the differences between subgroups. For parameters without
normal distribution, a test of significance between groups
was performed using the Mann-Whitney test or Kruskal-
Wallis test with post hoc Mann-Whitney test. Comparison
of two dependent populations was performed by the Wil-
coxon signed-rank test for data without normal distribution.
Analysis of categorical values was performed using the > test.

RESULTS

Oxidative stress parameters: MDA, SOD, and -SH groups
in males’ serum and the outcome of IVF in female part-
ner: number of fertilized oocytes, fertilization, and preg-
nancy rate are given in Table 1. In 52 men, we examined
changes in the OS parameters and antioxidant protection
depending on the disorder in sperm parameters and we
compared them to normal semen analysis. No significant
difference in the examined parameters between the groups
was found, although the value of MDA were slightly lower
in the group with normozoospermia compared to patho-
logical findings (0.52 vs. 0.57, p = 0.254), while the value
of SOD (26.18 vs. 24.12, p = 0.348) and -SH groups (0.46

Table 1. Oxidative stress parameters in serum of male partners and in
vitro fertilization outcome in female partners

Parameters Values

SOD (U/L) 25.17 (22.4-28.82)
MDA (umol/L) 0.56 (0.48-0.65)
-SH groups (mmol/L) 0.44 (0.39-0.52)
Number of fertilized oocytes (n) 2.5(1-6)
Fertilization (%) 54.5(33.3-81.8)
Pregnancy rate (%) 41

SOD - superoxide dismutase; MDA — malondialdehyde; -SH - sulfhydryl groups;
The median (25th and 75th percentile) are shown; the statistical analysis was
made using the Mann-Whitney test

Table 2. Oxidative stress parameters in serum of men with normozoo-
spermia and pathological sperm finding

Normozoospermia Pathological findin
Parameters n— 35 ng= 20 9 p
SOD 26.18 (22.63-28.89) 24.12 (22.37-29.08) | 0.348
MDA 0.52 (0.47-0.64) 0.57 (0.51-0.65) 0.254
-SH groups 0.46 (0.41-0.53) 0.43 (0.38-0.47) 0.138

SOD - superoxide dismutase; MDA — malondialdehyde; -SH - sulfhydryl groups;
The median (25th and 75th percentile) are shown; the statistical analysis was
made using the Mann-Whitney test
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Table 3. Oxidative stress parameters in serum of male partners with normozoospermia and oligozoospermia. asthenozoospermia and terato-

zoospermia.
Parameters Normozoospermic n = 30 Oligozoospermic Asthenozoospermic Teratozoospermic
n=17 n=16 n=12
SOD 26.18 (22.63-28.89) 24.12(22.36-29.08) 23.9(22.4-29.3) 26 (023.43-29.65)
MDA 0.52 (0.47-0.64) 0.57 (0.51-0.65) 0.58 (0.52-0.65) 0.58 (0.51-0.64)
-SH groups 0.46 (0.41-0.53) 0.43 (0.38-0.47) 0.41(0.34-0.46) 1.38(1.28-1.46)

SOD - superoxide dismutase; MDA — malondialdehyde; -SH - sulfhydryl groups;

the median (25th and 75th percentile) are shown; the statistical analysis was made using the Mann-Whitney test

Table 4. Number of fertilized oocytes and fertilization rate in female
partners of men with normozoospermia and all others sperm param-
eters

Normozoospermia | Pathological finding
Parameters n=30 n =20 p
Fertilized
oocytes (n) 2.5(1.8-5.6) 2.5(1-6) 0.955
Fertilization (%) 68 50 0.102

vs. 12.43, p = 0.138) were slightly higher in the group with
normozoospermia (Table 2). As shown in Table 3, when
we compared the individual findings of normozoospermia
with findings of oligozoospermia, teratozoospermia, and
asthenozoospermia, there was no significant difference. We
also compared the number of fertilized oocytes, fertiliza-
tion rates, and outcome of pregnancies in female partners
of examined male partners, depending on sperm param-
eters. A number of fertilized oocytes did not differ between
groups. The fertilization rate was higher in male partners
with normozoospermia, compared to abnormal semen
analysis (68% vs. 50%, p = 0.102) (Table 4), as well as the
pregnancy rate (44.1% vs. 40%, p = 0.756). In the group
with normozoospermia, female partners who conceived
had delivered a healthy child in 83%, comparing with
62.5% in female partners of men with all other sperm pa-
rameters, which was significantly lower (p = 0.034). When
we separated group with disorder in sperm parameters,
there was no significant difference concerning the num-
ber of fertilized oocyte (p = 0.864), as well as fertilization
rate (p = 0.475) between normozoospermia and oligozoo-
spermia. In female partners of men with asthenozoosper-
mia and teratozoospermia there was a significantly lower
fertilization rate comparing to normozoospermia group
(p =0.034) (Table 5). The group with oligozoospermia had
a significantly lower delivery rate (p = 0.013).

DISCUSSION

In our study, we did not find significant difference in
the examined changes in oxidative stress parameters and

antioxidant protection between men with normal semen
analysis and those with the disorder in sperm parameters.
However, the value of MDA was higher in the group with
pathological sperm finding, while the value of SOD and
-SH groups were higher in the group with normozoosper-
mia. When we compared oligozoospermia, teratozoosper-
mia, and asthenozoospermia to normozoospermia group,
results were similar. These trends in investigated param-
eters values are in accordance with some other studies [8,
9, 15]. Huang et al. [15] found higher concentrations of
MDA in men with asthenozoospermia and oligoastheno-
zoospermia compared to normozoospermic men, showing
similar finding compared to our study. Low levels of MDA
in the seminal plasma were associated with an increased
progressive motility of sperm and a positive correlation
between elevated levels of MDA and abnormal morphol-
ogy of sperm were found, which is consistent with the
findings of other authors [16]. Different impairments of
sperm cells as well as male infertility can be caused by in-
creased lipid peroxidation. MDA is an indicator of the lipid
peroxidation and may be a diagnostic tool in infertility, as
well as a predictor of Assisted Reproductive Technology
procedures success [17].

In results of studies that are comparable to our, correla-
tion between the level of SOD in the serum and the sperm
number was found in patients with pathological findings
[8]. This group of researchers also found a significant cor-
relation between the level of glutathione in the serum, and
sperm progressive motility between patients with infertility
and normal controls. In the study by Benedetti et al. [9]
that estimated antioxidants profile in the plasma of fertile
and infertile patients, lower antioxidants were found in in-
fertile males, positively correlated with the concentration,
motility, and morphology of spermatozoa. In the paper by
Mahanta et al. [18] the level of lipid peroxides in the blood
of the infertile group was significantly higher compared to
the fertile one, while the activity of SOD and glutathione
peroxidase in the blood was significantly lower compared
to fertile men. Some studies have observed no difference in
glutathione between fertile and infertile males [19], while
others have observed significantly reduced glutathione

Table 5. Number of fertilized oocytes and fertilization rate in female partners of men with normozoospermia and oligozoospermia,
asthenozoospermia and teratozoospermia

Parameters Normozoospermic n = 30 Oligozoospermicn =17 Asthenozoospermicn =16 Teratozoospermicn =12
Fertilized Oocytes 2.5(1.8-5.6) 2.5(1-6) 2.5(1-5.8) 2(1-3)
Fertilization % 68 (39.1-100) 50 (25.2-74.6) 35.7 (25-68.6) 50 (25-75)

The median (25th and 75th percentile) are shown; the comparison was made using the Mann-Whitney test
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levels in the seminal plasma of the infertile men as com-
pared to fertile ones [20, 21].

Although the analysis of sperm a routine procedure,
we do not get information about the functional capacity
of sperm, consequently, no semen parameter by itself can
predict the success possibility of the Assisted Reproduc-
tive Technology procedures. However, the percentage of
sperm with normal morphology is in positive correlation
with fertilization and pregnancy rates in IVF [22, 23]. We
observed significantly lower fertilization rate in patients
with asthenozoospermia compared to a normal finding.
Fertilization rates significantly vary in the findings of nor-
mospermia compared to pathological semen findings and
some studies found no association [24]. In patients with
severe teratospermia, oligo- or azoospermia, the DNA
fragmentation and the degree of aneuploidies of sperm
were significantly higher, as well as a higher percentage
of aneuploidy in embryos was found [25, 26, 27]. Even
in these findings, fertilization can occur, but the rate of
miscarriages is significantly higher [28]. However, there
is a wide variation among samples from one individual
and therefore more sophisticated sperm function tests, or
selection tests are needed for improving the outcome of
IVF procedures [29].

REFERENCES

1. AhmedT. Alahmar. Role of Oxidative Stress in Male Infertility: An
Updated Review. J Hum Reprod Sci. 2019;12(1):4-18.

2. Macleod J. The role of oxigen in the metabolism and motility of
human spermatozoa. Am J Physiol. 1942;138(3):512-8.

3. Agarwal A, Parekh N, Selvam MKP, Henkel R, Shah R, Homa ST, et
al. Male Oxidative Stress Infertility (MOSI): Proposed Terminology
and Clinical Practice Guidelines for Management of Idiopathic
Male Infertility. World J Mens Health. 2019;37(3):296-312.

4.  BishtS, Faig M, Tolahunase M, Dada R. Oidative stress and male
infertility. Nat Rev. 2017;14(8):470-85.

5. delamirande E, Gagnon C. Human sperm hyperactivation and
capacitation as parts of an oxidative process. Free Radic Biol Med.
1993;14(2):157-66.

6.  delamirandeE, Jiang H, Zini A, Kodama H, Gagnon C. Reactive
oxygen species and sperm physiology. Rev Reprod. 1997;2(1):48-54.

7. Griveau JF, Le Lannou D. Reactive oxygen species and
human spermatozoa: physiology and pathology. Int J Androl.
1997;20(2):61-9.

8. Shamsi MB, Venkatesh S, Kumar R, Gupta NP, Malhotra N, Singh
N, et al. Antioxidant levels in blood and seminal plasma and their
impact on sperm parameters in infertile men. Indian J Biochem
Biophys. 2010;47(1):38-43.

9.  Benedetti S, Tagliamonte M, Catalani S. Differences in blood
and semen oxidative status in fertile and infertile men, and
their relationship with sperm quality. Reprod Biomed Online.
2012;25(3):300-6.

10.  Chinyere Nsonwu-Anyanwu A, Raymond Ekong E, Jeremiah Offor
S, Francis Awusha O, Chukwuma Orji O, Idiongo Umoh E, et al.
Heavy metals, biomarkers of oxidative stress and changes in
sperm function: A case-control study. Int J Reprod Biomed (Yazd).
2019;5:17(3).

11.  Dutta S, Majzoub A, Agarwal A. Oxidative stress and sperm
function: A systematic review on evaluation and management.
Arab J Urol. 2019;17(2):87-97.

12.  Alpha Scientists in Reproductive Medicine and ESHRE. Special
Interest Group of embryology. The Istambul Consensus workshop
of embyo assessement: procedings of an expert meeting. Hum
Reprod; 2011:1-14.

13. World Health Organization. WHO laboratory manual for the
examination and processing of human semen. 5th ed. Geneva:
World Health Organization, 2010.

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):310-314

The present study has some limitations; it had a small
sample. In addition, in the future studies, we are planning
to include information about lifestyle habits, such as eating
habits, alcohol intake, smoking, use of supplements etc.
Beside assessment of oxidative stress status from serum,
sperm data would be beneficial too.

CONCLUSION

Our results suggest that abnormal semen parameters af-
fect the outcome of IVE. Fertilization rate was lower in the
group with asthenozoospermia, while the delivery rate is
lower in oligozoospermia, asthenozoospermia, and terato-
zoospermia. However, no significant correlation between
oxidative stress markers and semen parameters was found.
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Kopenauuja mapKkepa oKCMAATUBHOT CTPeca U napameTapa cnepmorpama
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CAMETAK

YBoa/Uwmb Linmb paga 6vna je npoleHa yTuLaja napaMmeTapa
OKCUAATMBHOT CTpeca Ha 6poj, MOKPeT/bMBOCT 1 Mopdonorujy
crnepmaTto3omfa, Kao 1 yTrLaja pa3nnumTiix napameTapa cnep-
MOrpama Ha UCXog MOCTynKa in vitro eptununsauuje, 6poj dep-
TUNMCaHNX 0oLUTa, cTone GepTunmsaumje n nopohaja.
Mertope Kog 52 myLika napTHepa ogpehuBaHe cy BpegHOCTM
CynepoKcna-AncMyTase, ManoHavanaexuaa v cynpuapuna (-SH
rpyna) y cepymy, npe 3anounkaka nocTynkKa in vitro deptu-
nu3auuje. Y3opum cemeHa cakynsbaHu cy nocne fBa-Tpu AaHa
ancTMHeHumje.

PesynTtaTtmn bonecHnuy cy 6vnu noperbeHu y iBe rpyne: rpy-
na ca HOPMO300CMEPMMjOM U FPyMa Ca NaTONOLLKMM Hafla3oM
cnepmorpama. [lpyra rpyna je 3aTim nofesbeHa Ha Noarpyne:
0NIMro300cnepMuja, aCTEHO300CMNepMuja 1 Tepatosoocnep-
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Muja. AKTUBHOCT CynepoKcua-avcmyTase 6rna je Hika, AoK Cy
BPEAHOCTU ManoHAVanaexvaa v -SH rpyna 6une e y rpy-
nama ca nopemeheHrm napameTpuma cnepmorpama, anv He
CTaTMCTUYKM 3HavajHo. Ctona depTunusaumje 6una je 3HayajHO
HVa Y rpPynu ca aCTeHO300CNePMUjOM 1 TePaTo300CNepMMjoM
(p = 0,034), a Takohe 1 cTona nopohaja (p = 0,020). [pyna ca
ONro300CMNePMIjOM MMana je 3HauajHo HuKy cTory nopohaja
(p=0,013).

3aKsbyuak Y 0BOj CTyauju npoHaheHe cy Bulle cTone depTu-
nu3aumje v nopohaja y rpynu ca Hopmosoocnepmujom. Huje
6uno 3HauajHe Kopenaumje usmehy napameTapa okCAATUBHOT
cTpeca 1 cnepmorpama.

KmyuHe peun: in vitro depTunusauuja; okcupaTMBHM CTpeC;
napameTpu cnepmorpamMa
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SUMMARY

Introduction/Objective The aim of this paper is to present changes of tumor necrosis factor-a (TNF-a) lev-
els in uterine flushings and serum of infertile female patients before and after hysteroscopic polypectomy.
Methods A total of 82 infertile female patients were included in the study. The patients were divided
into two groups. The first group was the experimental group and comprised 56 infertile women with
endometrial polyps, whereas the second group was the control group of 26 infertile women who were
not diagnosed with endometrial polyps.

Results The results of this research primarily suggest that TNF-a concentrations obtained from uterine
flushings and serum of infertile patients diagnosed with endometrial polyps differed before and after
a surgical procedure. In the control group of patients, there was no significant difference observed re-
garding TNF-a concentrations in serum and uterine flushings of women without endometrial polyps.
A comparison between these two groups revealed differences in TNF-a concentrations in both venous
blood and uterine flushings. These differences were considered statistically significant.

Conclusion Endometrial polyps are one of the causes of higher TNF-a levels in both uterine flushings

and serum.

Keywords: cytokines; TNF-a; endometrial polyp; uterine flushings; serum

INTRODUCTION

Endometrial polyps are benign localized over-
growth of endometrial tissue, composed of
glands, stroma, and blood vessels covered by
epithelium. They develop once the endome-
trium becomes hypertrophic, which is a con-
sequence of oestrogen stimulation [1, 2, 3].
They are diagnosed based on hysteroscopic,
sonographic, or hysterosonographic findings,
after a polyp, which can vary in size, has been
detected in the uterine cavity [4]. There is a
large group of protein molecules that mediate
and regulate intercellular communication both
in physiological and pathological conditions
and these are called cytokines [5, 6, 7]. Cyto-
kines are produced by different cells that in-
duce chemotaxis, activation, proliferation, and
differentiation of other cells. The endometrial
tissue also produces cytokines. Cytokines have
a significant role in the relationship between
the decidua and the embryo during implan-
tation [8, 9]. The most important physiologi-
cal functions of cytokines include regulating
cell growth and humoral immune response,
regulation of hematopoiesis, controlling cell
proliferation and differentiation, and wound
healing [10-13]. Cytokines can act locally or

systemically [14]. Cellular response to most cy-
tokines is followed by gene expression, which
results in the target cell gaining some new func-
tions and can sometimes lead to cell prolifera-
tion [15]. Tumour necrosis factor-a (TNF-a)
belongs to the family of cytokines that are
considered the most versatile. Not only does
TNF-a play a prominent role in the synthesis
of DNA in the early stage of proliferation, but
it also contributes to cell differentiation and
tissue remodeling. This is essential in terms of
embryonic attachment [16].

The objective of this paper is to present
changes of TNF-a levels in serum and uterine
flushings of infertile female patients before and
after hysteroscopic polypectomy.

METHODS

This was an open cross-sectional study, which
included 82 infertile female patients aged
22-42 years. The patients were divided into
two groups. Firstly, the experimental group
comprised 56 infertile women who were di-
agnosed with endometrial polyps, whereas
the second group was the control group of
26 infertile women who were not diagnosed
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with endometrial polyps. The study was conducted at the
Narodni front Obstetrics and Gynecology Clinic in Bel-
grade and the Centre for Molecular Medicine and Stem
Cell Research, Faculty of Medical Sciences, University
of Kragujevac, between May 2012 and November 2013.
The inclusion criteria were as follows: a history of infer-
tility (= 1 year), age (22-42 years), and regular menstrual
cycles, not taking hormonal contraceptives or hormonal
medications that could affect the endometrium for the
last six months, an endometrial polyp detected by either
two-dimensional (2D) ultrasound or saline infusion sono-
hysterography, no other endometrial pathology observed
by a transvaginal ultrasound. The exclusion criteria for
both groups of participants were the presence of submu-
cous myomas, endometriosis, endometrial cancer, uterine
anomalies, history of uterus and fallopian tubes surgery,
history of ovulation induction failure, age > 42 years. Fur-
thermore, the research was approved by the Ethics Board
of the Narodni front Obstetrics and Gynecology Clinic on
May 24, 2012; ref. No.: 04-24/3-1. The diagnosis of polyps
was threefold. They were diagnosed by 2D transvaginal
ultrasound examinations conducted in the first stage of
the cycle, by hysterosonographic examinations, or during
hysteroscopy itself. After the intervention, all the patients
were followed up for one month by taking the samples
of peripheral venous blood and determining the levels
of the same cytokines [17]. An ultrasound check-up was
also performed. Hysteroscopy was performed in a fully
equipped operating room using completely adapted instru-
ments. The patients were under general anesthesia during
hysteroscopy. Preoperative preparation involved complete
diagnostics and routine tests: cervical and vaginal swabs;
swabs for chlamydia, ureaplasma, and mycoplasma; Pap
smear; 2D ultrasound; blood typing; hematology and bio-
chemical analyses; preoperative assessment by an internist
and an anesthetist; giving an informed consent for surgical
treatment. The patients underwent surgical procedures
prior to the mid-proliferative stage of the cycle, soon after
menstrual bleeding had ceased. Hysteroscopy can be per-
formed regardless of the phase of the cycle, providing the
patients have been prepared by taking oral hormonal con-
traceptives. Diagnostic hysteroscopy was performed in the
control group of infertile women to detect any pathological
changes in the uterine cavity that could cause infertility.
Endometrial biopsy was performed in patients with normal
hysteroscopic findings. The endometrial samples were his-
topathologically examined to detect any abnormalities of
the endometrium. During diagnostic hysteroscopy, saline
is used for uterine distension, which enables the uterine
cavity to be visually examined with 30° angle lens. In this
way, uterine horns, the fundus, anterior and posterior uter-
ine walls, and the lateral sides of the uterus are visualized.
At the level of the intrauterine horns, the hysteroscope
allows a panoramic view of the uterine cavity, followed
by the visualization of the cervical canal. Due to the mus-
cular structure of uterine walls, the distension pressure
of > 40 mmHg is required. Operative hysteroscopy was
performed in the experimental group by using an operative
continuous flow hysteroscope with a resectoscope that uses
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bipolar electrical current. The resectoscope has a cutting
loop electrode, which is used for removing endometrial
polyps. The procedure for determining the concentrations
of TNF-a in uterine flushings was as follows: a Cusco’s
speculum was inserted once the patient was placed in the
lithotomy position, which enabled the visualization of the
cervix. After the cervix had been flushed with sterile sa-
line, a pediatric 8F Foley catheter was placed through the
cervical canal and into the uterine cavity. Then, 10 ml of
sterile saline was injected through the catheter and im-
mediately aspirated without contamination. Uterine flush-
ings were centrifuged at 2,500 x g for 10 minutes and the
supernatant was aspirated and stored at -20°C. Afterwards,
the ELISA method was used to detect TNF-a and deter-
mine its concentration. This was conducted at the Centre
for Molecular Medicine and Stem Cell Research, Faculty
of Medical Sciences, University of Kragujevac. When it
comes to measuring serum TNF-a concentrations in the
experimental group of patients, ~5 ml of peripheral ve-
nous blood was sampled one month before and one month
after hysteroscopic surgery. The blood samples were col-
lected into heparinized vacuum tubes and centrifuged at
2,500 x g for 10 minutes. The supernatant was aspirated
and stored at -20°C. Again, the ELISA method was used
to detect TNF-a and determine its concentration. Sample
size calculation was performed by using a formula for
computing a large sample implemented in the PASS soft-
ware 11.0 (NCSS, LLC, Kaysville, UT, USA). Descriptive
and analytical statistics were used to process the obtained
data. Descriptive methods included absolute and relative
numbers, measures of central tendency (mean, median),
and measures of dispersion (standard deviation, inverse
variance). Analytical statistics methods involved com-
parison tests (parametric, non-parametric). All results
were analyzed using the IBM SPSS Statistics, Version 22.0
(IBM Corp., Armonk, NY, USA) software package. The
obtained results were compared to previously reported
data. Finally, the conclusions were reached by analyzing
and interpreting these results.

RESULTS

The study included 56 patients with polyposis (68.3%) and
26 patients without polyposis (31.7%). The age interval
was 22-42 years. The mean age in the group of patients
diagnosed with polyposis was 35.2 + 5.1, while the mean
age in the group of patients without polyposis was 33.2 +
4.9 years. No significant difference was observed regarding
the age (p = 0.061). In the group of patients diagnosed with
polyposis, there were 32 patients with primary infertility
(57.1%), while in the group of patients without polyposis,
there were 17 patients with primary infertility (65.4%). The
statistical analysis revealed no significant differences be-
tween the two groups observed regarding primary infertil-
ity (p = 0.479). The serum concentrations of TNF-a before
hysteroscopic polypectomy were significantly lower in the
experimental group of patients than the serum concentra-
tions of TNF-a detected after hysteroscopic polypectomy
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Table 1. Serum concentrations of tumor necrosis factor-a in the ex-
perimental (Exp) group of patients before and after hysteroscopic
polypectomy

Mean value
15.6220 (10.48-28.06) [pg/ml]
22.7302 (13.57-40.79) [pg/ml]

Exp group of patients
Serum before hysteroscopy
Serum after hysteroscopy

t-test Values
Hypothesis mean difference 0
Df 110
tstat -6.946
P(T<t) 0.0001
T critical two-tail 1.980

Table 2. Serum concentrations of tumor necrosis factor-a in the control
group of infertile patients before and after hysteroscopy

Mean value
13.5908 (6.70-29.26) [pg/ml]
14.5127 (4.12-42.56) [pg/ml]

Control group of patients
Serum before hysteroscopy
Serum after hysteroscopy

t-test Values
Hypothesis mean difference 0
Df 110
tstat -0.917
P(T<t) 0.361
T critical two-tail 2.871

Table 3. Concentrations of tumor necrosis factor-a in serum and
uterine flushings in the experimental (Exp) group of infertile patients
before hysteroscopic polypectomy

Exp group of patients Mean value

Serum before hysteroscopy 15.6220 (10.48-28.06) [pg/ml]
Flushings 12.6046 (6.43.43-23.81) [pg/ml]
t-test Values

Hypothesis mean difference 0

Df 110

t stat 4.450

P(T<t) 0.0001

T critical two-tail 1.980

in the same patients. There was a statistically significant
difference in the serum concentrations of TNF-a in infer-
tile patients before and after hysteroscopic polypectomy
(p < 0.005). This is shown in Table 1 and Figure 1.

The serum concentrations of TNF-a before hystero-
scopic polypectomy were higher in the control group of
infertile patients than the serum concentrations of TNF-a
detected after hysteroscopic polypectomy in the same pa-
tients. However, this difference was not statistically sig-
nificant (p > 0.005). This is shown in Table 2 and Figure 2.

The serum concentrations of TNF-a before hystero-
scopic polypectomy were higher in the experimental group
of infertile patients than the concentrations of TNF-a de-
tected in uterine flushings of the same patients. The differ-
ence was statistically significant (p < 0.005). This is shown
in Table 3 and Figure 3.

The serum concentrations of TNF-a before hysteros-
copy were lower in the control group of infertile patients
than the concentrations of TNF-a detected in uterine
flushings of the same patients. The difference was not
statistically significant (p > 0.005). This is shown in Table
4 and Figure 4.
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Figure 1. Serum concentrations of tumor necrosis factor-a (TNF-a)
in the experimental group of patients before and after hysteroscopic
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Figure 2. Serum concentrations of tumor necrosis factor-a (TNF-a) in
the control group of infertile patients before and after hysteroscopy
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Figure 3. Concentrations of tumor necrosis factor-a (TNF-a) in serum
and uterine flushings in the experimental group of infertile patients
before hysteroscopic polypectomy
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Table 4. Concentrations of tumor necrosis factor-a in serum and uterine
flushings in the control group of infertile patients before hysteroscopy

Control group of patients Mean value

Serum before hysteroscopy 13.5908 (6.70-29.26) [pg/ml]
Flushings 15.6673 (8.31-27.61) [pg/ml]
t-test Values
Hypothesis mean difference 0

Df 47

tstat -1.140

P(T<t) 0.260

T critical two-tail 2.011

Table 5. Correlation of tumor necrosis factor-a concentrations in uter-
ine flushings and serum in the experimental (Exp) group of infertile
patients before and after hysteroscopic polypectomy

Devi¢ A. et al.

Pearson correlations Flushings | Serum before | Serum after
(Exp) (Exp) (Exp)
Flushings (Exp) 1 -0.18 0.108
Serum before (Exp) -0.18 1 -0.132
Serum after (Exp) 0.108 -0.132 1

Table 6. Correlation of tumor necrosis factor-a concentrations in uter-
ine flushings and serum in the control (Ctrl) group of infertile patients
before and after hysteroscopy

Pearson correlations Flushings | Serum before | Serum after
(Ctrl) (Ctrl) (Ctrl)
Flushings (Ctrl) 1 0.482 0.696
Serum before (Ctrl) 0.482 1 0.398
Serum after (Ctrl) 0.696 0.398 1
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The correlation between the TNF-a concentrations de-
tected in all three samples retrieved from the experimental
group of patients was examined. The peak values show the
sample self-correlation. The correlation values between the
samples indicate that there is not a correlation between the
detected concentration values of TNF-a. In clinical terms,
this means that polyps are associated with endometrial
changes even after they have been removed. However, this
does not indicate a correlation with serum either before or
after polypectomy. This is shown in Table 5 and Figure 5.

The correlation between TNF-a concentrations in all
three samples retrieved from the control group of patients
was examined. The peak values show the sample self-corre-
lation. The correlation values between the samples indicate
that there is a correlation between the detected concentra-
tion values of TNF-a, which shows that the detected values
are in accordance with similar statistical distributions. In
clinical terms, this means that post-hysteroscopy concen-
tration values of TNF-a in the endometrium and serum
show a correlating distribution. The obtained results show
a correlation between uterine flushings and serum prior
to hysteroscopy. There is also a high correlation between
uterine flushings and serum after hysteroscopy. This is
shown in Table 6 and Figure 6.

DISCUSSION

Endometrial polyps are among the factors that are linked
to certain conditions including infertility and pregnancy
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Figure 4. Concentrations of tumor necrosis factor-a (TNF-a) in serum
and uterine flushings in the control group of infertile patients before
hysteroscopy
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Figure 5. Correlation of tumor necrosis factor-a concentrations in
uterine flushings and serum in the experimental group of infertile
patients before and after hysteroscopic polypectomy
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Figure 6. Correlation of tumor necrosis factor-a concentrations in
uterine flushings and serum in the control group of infertile patients
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loss in the early stages. The frequency of polyps in over-
all female population is 9-25% [18]. Even though polyps
are asymptomatic in many cases, they can result in men-
strual cycle disorders (e.g. intermenstrual bleeding). It has
been proved that endometrial polyps can lead to infertility
and early pregnancy loss. Nevertheless, the pathophysi-
ological processes related to infertility caused by polyps
have not been completely elucidated yet. It is believed that
polyps may be the cause of abnormal bleeding, thus af-
fecting the endometrial environment or they can have a
negative impact on implantation conditions [19, 20]. It is
assumed that infertility can be caused by a polyp of 1 cm
in diameter. Uterine cavity assessment and endometrial
polyp removal are routinely performed in infertile women.
There has been evidence suggesting that hysteroscopic pol-
ypectomy resulted in increased pregnancy rates in infertile
patients who had undergone the surgical procedure [21].
The human endometrium produces cytokines that act as
important mediators between the embryo and decidua in
the process of implantation. TNF-a belongs to the family
of cytokines that are considered to be the most versatile.
Not only does TNF-a play a prominent role in the synthesis
of DNA in the early stage of proliferation, but it also con-
tributes to cell differentiation and tissue remodeling [22].
Furthermore, TNF-a facilitates apoptotic processes, which
initiates menstrual bleeding [23, 24]. In spite of infertility
being perceived as a possible consequence of endometrial
polyps, the fact is that the influence of endometrial polyps
on endometrial implantation factors has not been suffi-
ciently investigated yet. Based on the samples obtained be-
fore and after hysteroscopic polypectomy, the present study
has shown that endometrial polyps found inside the uterine
cavity affect TNF-a concentrations in both uterine flushings
and serum of infertile women. The TNF-a concentrations
obtained from the serum after hysteroscopic polypectomy
were significantly higher in comparison to the serum con-
centrations of TNF-a before hysteroscopic polypectomy.
These results are in line with previously reported findings
of other authors [8]. The authors were able to prove that
TNF-a secretion increased during the menstrual cycle after
polypectomy had been performed and that it reached its
peak during the mid-luteal menstrual cycle phase. TNF-a
has multiple functions and its varying concentrations in
different phases of the cycle suggest that it has an impact
on the endometrium and has a complex role in the pre-
implantation of the embryo, which is a prerequisite for a
successful implantation [22]. This is why it is important to
follow up TNF-a concentrations after polypectomy. Apart
from fostering DNA synthesis, TNF-a also improves cell
differentiation and endometrial tissue remodeling. This
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is critical for a successful implantation. Abnormal TNF-a
expression may further aggravate infertility linked to pol-
yps and cause pregnancy loss in the early stages. Moreover,
the mechanism behind a lower TNF-a synthesis caused by
endometrial polyps is still not evident. What differentiates
endometrial polyps from the surrounding endometrium is
a massive fibrous stroma along with thick-walled dilated
blood vessels. Such abnormal endometrial architecture
can affect implantation regulators, i.e. it can result in their
impaired secretion [25, 26]. It is important to point out
that in the stromal component of endometrial polyps there
is a lower number of hormone receptors. Therefore, the
glands and stroma of polyps do not respond to progesterone
stimulation, which may be the cause of abnormal secretion
of progesterone in the endometrium [27, 28, 29]. A study
that measured TNF-a concentration in uterine flushings
of 12 patients before and after hysteroscopic polypectomy
showed an increase in TNF-a concentrations after polyp
removal with TNF-a values reaching the peak in the mid-
luteal menstrual cycle phase [25]. These results are in line
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The limitation of the previously reported studies including
the present study is the small sample size.

CONCLUSION

TNF-a values in uterine flushings and serum before a
surgical procedure were significantly higher in patients
diagnosed with endometrial polyps in comparison to
the TNF-a values obtained from women who were not
diagnosed with endometrial polyps. TNF-a concentra-
tion in uterine flushings and serum of women diagnosed
with endometrial polyps were significantly lower after
surgery. TNF-a concentration in the group of women
without endometrial polyps, i.e. the control group, were
not significantly different before and after hysteroscopy.
Furthermore, no significant difference was observed in
the serum TNF-a concentrations in infertile patients who
had undergone hysteroscopy in comparison to the infertile
women who had no endometrial polyps.
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EdeKaT XMcTepoCcKomncKe NOAMNEKTOMMjE Ha KOHLLEHTPaLMjy daKTopa TYmopcKe
HeKpo3e anda y UCNUPKY MaTepuLe U cepymy Kog UHGEPTUNIHUX KeHa

Axa [leBuh', Mnagerko Bacubesuh??, Mapuija Lopak®, AnekcaHgap Jesuh', MisaHa Pyauh-busbuh-Epcki?, TopaH 3ajuh’
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CAXETAK

Yeoa/Uum Linb oBor paga je aa nprkake NpoMeHe HMBOaA
dakTopa Tymopcke Hekpo3e anda (TNF-a) y ucnmpky ytepyca
1 cepyMy UHGEPTUNHUX BonecHNLa Npe 1 Noce XUCTePOCcKon-
CKe nonunexkTomuje.

Metope Cryavja je obyxBaTana 82 nHdepTunHe 6onecHumue.
BonecHuue cy 6une nogesbeHe y age rpyre. Mpsa rpyna je 6una
eKcneprMeHTasHa rpyna Kojy je caumrbasano 56 nHoeptn-
HUX 6onecHILa ca eHgoMeTpujanHuM nonvmnom. [ipyra rpyna
je 6una KoHTporHa rpyna Kojy je caunbaBasno 26 MHGePTUIHUX
XeHa 6e3 eHgoMeTpujanHor nonvna.

Pesynrtatu Pe3yntaTti oBOr nCTpaxuBarba NPMMapHO yKasyjy
[a ce KoHUeHTpauwje TNF-a y cepymy 1y UCNNPKY yTepyca UH-
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bepTUNHNX XeHa ca eHAOMETPUjANIHVM MOMUMOM PasNVKyjy npe
1 NOC/e XUCTEPOCKOMCKE NOANNEKTOMYjE. Y KOHTPOSHOj rpynu
HUCY YOUeHe 3HayajHe pa3nimKke y KoHueHTpaunjama TNF-a'y
UCTNPKY yTepyca 1 cepymy 6onecHula 6e3 eHgomeTpujanHor
nonuna. Nopeherem oBe ABe rpyne youeHa je CTaTUCTUYKN
3HayvajHa pa3nuka y HuBouma TNF-a y ncnupky ytepyca u ce-
pymy 6onecHuLa.

3akspyyak EHAOMeTpujanHn NoAnnu Cy jefaH of y3poKa no-
BehaHvx HuBoa TNF-a y UCnnpKy yTepyca v cepymy 6onecHuua.

KrbyuHe peun: untoknHu; TNF-a; eHgoMeTpujanHy noaumn; nc-
nMpak yTepyca; cepym
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SUMMARY

Introduction/Objective This prospective, randomized study was done to determine the efficiency
and safety of the administration of intrathecal morphine chloride combined with the local anesthetic
levobupivacaine given to female patients subjected to hysterectomy to ensure postoperative analgesia.
Methods The study sample consisted of 50 patients who were to undergo hysterectomy with adnexec-
tomy and they were divided into two groups of 25 each. The patients in group A were given the combina-
tion of 0.3 mg of morphine chloride with 1.7 ml of 0.5% levobupivacaine immediately before the surgery,
whereas the patients in group B were intravenously administered 5 mg of morphine chloride before the
end of surgery, and after the surgery at certain time intervals. The postoperative pain was assessed at
the first, sixth, 12th, and 24th hour by Numeric Rating Scale (NRS). Side effects, such as nausea, vomiting,
itching and respiratory depressions were followed as well.

Results The postoperative pain was less expressed at any time interval both at rest and on exertion in
group A (p < 0.001) and therefore the need for additional analgesia was less in group A (p < 0.001). The
subjective feeling of satisfaction with postoperative analgesia was statistically significant in group A
(p <0.001).

Conclusion Intrathecal administration of morphine chloride combined with levobupivacaine ensures
better postoperative analgesia after hysterectomy than intravenous morphine chloride, their side effects
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being equally frequent.
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INTRODUCTION

Acute pain is the body’s mechanism to signal
tissue injury and danger [1]. The intensity of
postoperative pain after hysterectomy ranges
from moderate to severe. The efficient pain
control leads to the earlier mobilization of pa-
tients and their faster recovery, thus leading to
shorter hospitalization and lower treatment
expenses [2-5]. Controlling acute pain after
surgery is important not only in the imme-
diate postoperative phase but also to prevent
chronic postsurgical pain, which can develop
in as many as 10% of patients [6].

The aim is to achieve good analgesia with
minimum side effects. Currently, it cannot be
said that there is an ideal mode of analgesia. In-
travenous opioids and other analgesics are most
frequently used drugs to alleviate the postoper-
ative pain during the first 24 hours. The use of
opioids for patients who have surgery presents
a particularly challenging problem requiring
clinicians to balance managing acute pain in
the postoperative period and minimizing the
risks of persistent opioid use after surgery [7].

Another good technique is epidural anal-
gesia. A systemic review has shown that the
continuous epidural analgesia is superior to

the patient controlled analgesia (PCA) in the
patients having had a major intra-abdominal
surgery [8]. However, this procedure is a bit
more invasive because a catheter must be in-
serted, which has to remain in the epidural
space for at least 24 to 48 hours.

Intrathecal administration of local anesthet-
ics with small doses of opioids is an attractive
analgesic technique because the drugs are given
directly into the liquor, close to the structures
of the central nervous system through which
these drugs act [9].This procedure is simple,
easy to be performed, with a relatively low risk
of failure. It is expected to decrease the post-
operative pain as well as the necessity for ad-
ditional analgesia. It has been shown to be ef-
fective in the alleviation of postoperative pain
after prostatectomy, transurethral resection of
the prostate and hepatectomy [10, 11, 12]. The
most frequently used opioid is morphine. Anal-
gesic effect of morphine administered intrathe-
cally may persist for up to 48 hours [13]. A dis-
advantage of this technique is the occurrence of
side effects such as nausea, vomiting, itching,
urine retention, and respiratory depression,
being the most severe complication [14-17].

This study was aimed at determining the effi-
ciency and safety of administration of intrathecal
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morphine combined with a local anesthetic given to ensure
analgesia in the patients to undergo hysterectomy.

METHODS

This prospective, randomized study included 50 patients
from the elective surgical program performed at the De-
partment of Surgical Oncology, Institute of Oncology of
Vojvodina in Sremska Kamenica. The patients underwent
hysterectomy with bilateral adnexectomy and lymphad-
enectomy. The study, which had been approved by the Eth-
ics Committee of the Institute of Oncology of Vojvodina,
was conducted from September 1, 2017 to February 15,
2018. The patients were divided into two groups according
to the applied technique of postoperative analgesia:

Group A (25 subjects) - the patients having been given
morphine chloride intrathecally in the combination with
levobupivacaine before the surgery;

Group B (25 subjects) - the patients given morphine
chloride intravenously before the end of surgery (when
suturing began) and after the surgery.

The inclusion criteria were:

- Age > 18 years

— American Society of Anesthesiologists (ASA) clas-

sification I or II

- Diagnosed neoplasm of the uterine body or cervix

The exclusion criteria were:

- Allergic reaction to morphine, local anesthetic, and

metamizole

- Age < 18 years.

The patients meeting criteria were given both verbal
and written details about the study method and aims as
well as about the technique of premedication and anes-
thesia for the planned surgical intervention. The ones
who had given their written consent to participate were
included in the study sample.

The group A patients were given 0.3 mg of morphine
chloride intrathecally with 1.7 ml of 0.5% levobupivacaine
(L3-L4 space, 26G needle) 15 minutes before anesthesia,
and the group B patients were intravenously given 5 mg
of morphine chloride before the end of surgery when su-
turing began. Anesthesia in both groups of patients was
general and balanced. All patients were premedicated
with midazolam (0.05 mg/kg intravenously), and propofol
(1.5 mg/kg) was used to introduce anesthesia along with
opioid analgesic fentanyl (1.5 pg/kg). Rocuronium (1 mg/
kg) was administered for muscle relaxation for intubation
as well as during the surgery at a dose adequate to maintain
the relaxation. Anesthesia was maintained with sevoflurane
(1 minimum alveolar concentration). The lung ventila-
tion was ensured with the gas mixture O,:N,O 40:60 so
that EtCO, < 38 mmHg. Electrocardiogram, blood pres-
sure, heart frequency, SpO,, EtCO,and body temperature
were monitored during the surgery. Boluses of fentanyl
(50 ug) and of rocuronium (10 mg) were given when nec-
essary. Anesthetics were administered in such a way so to
provide satisfactory anesthesia, blood pressure values and
heart frequency in the values + 30% as compared with the
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values prior to anesthesia. Drugs for reversal of neuro-
muscular blockade (neostigmine 0.02 mg/kg and atropine
0.01 mg/kg) were given at the end of surgery. In addition,
metoclopramide 10 mg intravenous was administered at
the end of surgery, immediately before the patients woke
up, to prevent nausea and vomiting. The group B patients
were given metoclopramide at eight-hour intervals during
the first 24 hours after the surgery.

The group A patients were given intravenous 2.5 g
(maximum 5 g/24 h) of metamizole when necessary for
postoperative analgesia in case of pain exceeding grade
4 according to the numeric rating scale (NRS), whereas
morphine chloride (5 mg intravenously/6-8 hours) and
metamizole 2.5 g (maximum 5 g/24 h) were administered
alternatively after the surgery to the group B patients and
2-5 mg of intravenous morphine chloride was given when
pain exceeded grade 4 according to NRS. The dose of ad-
ditional morphine chloride in group B was dependent on
the age and body weight of the patients, according to the
protocol of our clinic.

Numeric values of postoperative pain intensity assessed
according to NRS at rest, while coughing and active mov-
ing were recorded at intervals of one, six, 12, and 24 hours.
These values ranged from 0 to 10 (0 - no pain, 10 - the
most severe possible pain). In addition, the patients were
asked to keep records of their subjective feeling of satis-
faction (SFS) with analgesia, assessing it as: 1 — poor, 2 -
medium, 3 - good, and 4 - excellent. Complications such
as nausea, vomiting, itching, and respiratory depression
were also recorded. All patients had urinary catheter so
we could not follow urinary retention.

The data were analyzed and processed by IBM SPSS
statistics 10.0 software (SPSS Inc., Chicago, IL, USA) and
given in tables and figures created in Word and Excel Mi-
crosoft Office 2003 packs. The results were presented us-
ing standard statistical methods: frequency (f), arithmetic
means (x), standard deviation (SD), value intervals (maxi-
mum and minimum), and percentages (%). The patients’
characteristics were compared with Student’s t-test and x*
test, p < 0.05 being the statistically significant value.

RESULTS

The study sample consisted of 50 female patients divided
into two groups of 25 each. There were no statistically sig-
nificant differences in age, body weight, ASA classifica-
tion and the length of surgery between the group A and
B (Table 1).

Table 1. Patient characteristics

Parameters Group A Group B p
Age (years + SD) 56.6 +11.1 57.7+9.8 |0.707
Weight (kg £ SD) 73.6+£13.2 755+13.8 |0.624
ASAIn (Y 12

n (%) 2(8) 3(12) 1.000
ASA Il n (%) 23(92) 22 (88)
Duration of the operation | 17, , 358 | 1504497 | 0.061
(min £ SD)

ASA - American Society of Anesthesiologists classification | or Il
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Table 2. Mean NRS (at rest) one, six, 12, and 24 hours after surgery
Group A Group B
Parameters - — - —
Mean Min Max | Standard deviation Mean Min Max | Standard deviation t-test p
NRS 1 h 1.04 0 5 1.485 4.32 0 9 1.97 -6.640 < 0.001
NRS 6 h 0.08 0 1 0.277 2.44 0 5 1.356 -8.523 <0.001
NRS 12 h 0.04 0 1 0.2 1.44 0 3 1 -6.842 < 0.001
NRS 24 h 0 0 0 0 1.2 0 4 1 -6.000 <0.001
NRS - Numeric Rating Scale
Table 3. Mean NRS on exertion, one, six, 12, and 24 hours after surgery
Group A Group B
Parameters : . . .
Mean Min Max | Standard deviation Mean Min Max | Standard deviation t-test p
NRS 1h 1.48 0 6 2.044 6 2 10 1.848 -8.201 <0.001
NRS 6 h 0.20 0 3 0.707 3.88 2 6 1.301 -12.424 < 0.001
NRS12h 0.08 0 2 0.400 2.76 1 5 0.879 -13.87 <0.001
NRS 24 h 0.00 0 0 0.000 2.24 1 5 0.969 -11.552 < 0.001

NRS - Numeric Rating Scale

4,5
35
25
1,5

1
0,5

NRS 6h

NRS 1h NRS 12h NRS 24h

——GroupA ==e=Group B

NRS 6h

NRS 1h NRS 12h NRS 24h

—0—GroupA ==e=Group B

Figure 1. Mean NRS at rest, one, six, 12, and 24 hours after surgery

NRS - Numeric Rating Scale

Table 2 and Figure 1 show the mean values of pain at
rest assessed according to NRS during 24 hours after the
surgery. A statistically significant difference was recorded.
Patients in group A, who had received morphine chloride
intrathecally, had the values lower than the numeric values
found in the group B patients, and the difference was even
more expressed after the first and sixth hour than after the
12t and 24™ hour.

Table 3 and Figure 2 show the mean values of pain on
exertion assessed according to NRS during the period of
24 hours after the surgery, with a statistically significant
difference to the benefit of the group A patients.

The results of cross comparison of the need for addi-
tional analgesia an hour after the end of surgery are shown
in Table 4. As it can be seen, only two patients, who had
received morphine chloride intrathecally, needed addi-
tional analgesia, whereas the majority the group B patients
needed additional analgesia. This difference was statisti-
cally highly significant (x> = 12.834; p < 0.001).

Tables 5, 6, 7 and 8 show the development of nausea as
a side effect of analgesic. No statistically significant differ-
ence was found between the groups in various time inter-
vals during the first 24 hours after the surgery.

There was no statistically significant difference in vomit-
ing as a side effect of analgesic during the period of 12 hours
after the surgery, as shown in Tables 9, 10, and 11. None of
the patients had this problem 24 hours after surgery.

‘ DOI: https://doi.org/10.2298/SARH190312116T

Figure 2. Mean NRS on exertion, one, six, 12, and 24 hours after surgery

NRS — Numeric Rating Scale

Table 4. Need for additional analgesia one hour after surgery

:::Igle?s?:gfter 1h Total | Group A | GroupB | x? p
No n (%) 33(66) | 23(92) | 10(40)

Yes n (%) 17 (34) 2(8) 15(60) | 12.834 | < 0.001
Total n (%) 50 (100) | 25 (100) | 25 (100)

Possible side effects of opioid analgesia are itching and
respiratory depression. However, none of our patients de-
veloped any of them.

Table 12 shows the SFS with analgesia. Our patients
assessed analgesia as: 1 — poor, 2 - medium, 3 - good,
and 4 - excellent.

DISCUSSION

There were not statistically significant differences between
the two groups regarding age, body weight, ASA classifica-
tion and the length of surgery. We opted for the dose of 0.3
mg of morphine chloride based on a meta-analysis and a
literature review [18, 19].

The results of pain assessment show that pain, both
at rest and on exertion, was statistically significantly less
expressed in patients having received morphine chloride
intrathecally (Group A). The difference was even more

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):322-327
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Table 5. Nausea one hour after surgery

Table 9. Vomiting one hour after surgery

prominent immediately after the surgery. Only two pa-
tients from group A asked for additional analgesia after
the first postoperative hour and they received 2.5 gr of
intravenous metamizole. The patients from this group
required additional analgesia only 27 hours after the mo-
ment of intrathecal administration of morphine chloride.
However, as many as 15 patients from group B asked for
additional analgesia after the first hour and they received
2-5 mg of morphine chloride intravenously. The average
consumption of morphine chloride after 24 hours was
21.7 mg in group B, which confirms the statement made
by El Sherif et al. [20] who claimed that intrathecal mor-
phine has about 100 times more potency than intravenous
morphine. Jacobson et al. [21] believed that intrathecally
administered morphine yields effective long-lasting an-
algesia (over 20 hours) and that the dose from 0.3 mg to
1 mg should ensure good analgesia without the major
complication - respiratory depression. A team of Danish

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):322-327

Group o Group 2
Parameter X p Parameters X p
Group A Group B Group A Group B
No n 23 20 No | n 24 24
% 92 80 iti % 96 96
Nausea 1h > Vomiting >
n 2 5 Th n 1 1
Yes 1.495 | 0.417 Yes 0.000 | 1.000
% 8 20 % 4 4
n 25 25 n 25 25
Total Total
% 100 100 % 100 100
Table 6. Nausea six hours after surgery Table 10. Vomiting six hours after surgery
Group o Group :
Parameters X p Parameters X p
Group A Group B Group A Group B
n 23 21 n 24 24
No o 92 84 iti No Ty 9% 9%
0
Nausea 6 h Vomiting >
n 2 4 6h n 1 1
Yes 0.758 | 0.667 Yes 0.000 | 1.000
% 8 16 % 4 4
n 25 25 n 25 25
Total Total
% 100 100 % 100 100
Table 7. Nausea 12 hours after surgery Table 11. Vomiting 12 hours after surgery
Parameters Group z P t Group &
arameters
Group A Group B z & Group A Group B X .
No n 23 20 No | n 23 23
% 92 80 % 92 92
Nausea 12 h > Vomiting 12 h >
Yes n 2 > 1.495 | 0.417 Ye A 2 2 0.000 | 1.000
. . es . .
% 8 20 % 8 8
Total n 25 25 Total n 25 25
ota ota
% 100 100 % 100 100
Table 8. Nausea 24 hours after surgery Table 12. The subjective feeling of satisfaction (SFS) with analgesia
Group Group 2
Parameters ? Parameters X p
Group A Group B X p GroupA | GroupB
n 25 22 2 n 0 4
No Ty, 100 88 (medium) | 9% 0 16
Nausea 24 h N 0 B o 3 n 1 16
Yes 3.191 | 0.235
% 0 12 fgood) | % 4 o4 29.684 | 0.001
| n 25 25 4 n 24 5
Tota
% 100 100 (excellent) | 9 96 20
n 25 25
Total
% 100 100

researchers has found in their study that it took 27 hours
on average from the administration of 0.1 mg and 0.2 mg
of intrathecal morphine given for Cesarean section until
the first postoperative analgesic [22]. They recommend 0.1
mg as a dose of choice. Slappendel et al. [23] have com-
pared various doses of intrathecal morphine in the patients
having had hip replacement and their conclusion was that
the dose of 0.1 mg ensures good analgesia with minimum
side effects. An Egyptian team of researchers performed
a study on safety and analgesic efficiency of intrathecal
morphine (0.2, 0.5, and 1 mg) in patients undergoing a
major abdominal surgery for cancer. They concluded that
1 mg of morphine resulted in superior analgesia 48 hours
after surgery in comparison with 0.2 and 0.5 mg, without a
significant difference in the frequency of side effects [24].
Urban et al. [25] have found that the dose of 20 ug/kg
of intrathecal morphine considerably decreases the need
for additional postoperative analgesia after lumbar fusion
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surgery. It can be concluded that the dose of morphine,
which is necessary for good postoperative analgesia, de-
pends on the type of surgical procedure.

The following side effects were monitored: nausea, vom-
iting, itching, and respiratory depression. Since all patients
had the urinary catheter, urinary retention, as a side effect,
was not followed.

Nausea was less expressed in the patients who had
received morphine chloride intrathecally; however, the
difference was not statistically significant. Vomiting was
equally frequent in both groups. It should be emphasized
that the group A patients were given metoclopramide at
the end of surgery as well as in the postoperative period
if necessary because of nausea and vomiting, whereas the
group B patients were given metoclopramide at the end of
surgery and eight hours after the surgery. Similar results
have been reported in other studies as well [26, 27].

None of our patients reported itching nor was respira-
tory depression observed as a side effect of morphine. Itch-
ing is often mentioned in literature as a frequent side effect
of intrathecal morphine, particularly in obstetrics, where
gestation hormones may lead to certain changes on opioid
receptors [28]. Some researchers from the Netherlands
have shown that intrathecal administration of morphine
for laparoscopic colon resection is followed with itching
more often [29].

Based on their study Jacobson et al. [21] have concluded
that nausea, vomiting, and itching develop irrespectively
of the dose given, whereas respiratory depression occurs
after a dose exceeding 1 mg. In 2009, Gehling and Tryba
[18] performed a meta-analysis of randomized controlled
studies, which had dealt with the application of intrathecal
morphine combined with spinal anesthesia. Their analysis
included the following surgical procedures: Cesarean sec-
tion, orthopedic surgery, gynecologic surgery, arthroscopy,
transurethral prostatectomy, and hemorrhoidectomy. Mor-
phine was administered in the doses ranging 0.025-2.5 mg.
It has been found that the doses > 0.3 mg increase the in-
cidence of itching. The incidence of respiratory depression
in the patients given a dose < 0.3 mg was 1%, whereas it
was 9% in case of a dose > 0.3 mg. The authors believe that
intrathecal morphine requires prophylaxis and treatment
of side effects. In addition, the respiratory function must
be continuously followed for 24 hours. The same must be
done in the patients who received systemic opioids. There
is no evidence to corroborate the extended monitoring of
patients receiving low doses of morphine.
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The SES with analgesia may be the most important
factor when opting for postoperative analgesia. As many
as 96% of the group A patients assessed analgesia as ex-
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CONCLUSION

According to our study, it can be concluded that the com-
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EDUKACHOCT M CUrypHOCT NPUMEHE UHTPATEKaNHOr MOPdUHA 3a aHanresujy nocne

XUCTepeKkTomuje

Munatka Tatuh'2, iparaH JlahuHosuh? Carba Ckenelmja-Muiukosuh?, PaHko 3apaBkoBuh?, [iparaHa PagosaHoBuh'?,
®epeHu Buuko'?, lopaH ManeHkosuh'?, JeneHa Byukosuh-Kapar?®, ApceH Yeenuu'*
'YHusep3uTeT y HoBom Capy, MegnumHckn dakyntet, Hosu Cag, Cpbuja;

2/HcTUTYT 3a OHKonorujy BojsoguHe, Cpemcka Kamenuua, Cpbuja;

*MHCcTUTYT 3a KapAnoBacKkynapHe 6onectn BojsogunHe, Cpemcka Kamenuua, Cpbuja;

“KnuHnukm LeHTap BojBoanHe, YpreHTHu ueHtap, Hon Cag, Cp6uja

CAMETAK

YBoa/Uwsb Linib oBe npocneKTriBHE, paHAOMM30BaHe CTyauje je
fa ofpenn eGrKacHOCT 1 CUTYPHOCT MPUMEHE MHTPaTeKaIHOT
MOpdUH-xJI0pUAa y KOMOVHALUjY Ca NIOKANHUM aHECTETKOM
neBobynuBakavHoOM 3a o6e36ehrBatbe nocTonepaTMBHe aHan-
resuje Kof 6onecHuULa Koje ce NoABPraBajy XMCTEPEKTOMM)U.
Metoge lNepeceT 6onecHnLa KojriMa je MHOMKOBAHa X1CTe-
peKkToMuja ca aiHEKCEKTOMUjOM U NMMPafeHEKTOMUjOM je
nofesbeHo y fiBe rpyne o no 25 ncnutaduua. MicnutaHmuama
n3 rpyne A je HenocpeaHO Npe onepayuje NHTpaTekaaHo
annukoBaHa kombuHauuja 0,3 mg mopduH-xnopuga n 1,7 ml
0,5% neBobynmBaKanHa, oK Cy OHe 13 rpyne b MHTpaBeHCKN
nobujane 5 mg MmopduH-xnopraa npe 3aBpLUeTKa onepawuje
1 MoCTonepaTMBHO y oapeheHnM BpeMeHCKM NHTepBanuMa.
MocTonepaTnBHM 60N je oLeHeH NPBOT, WwecTor, 12. 1 24. caTa,
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y3 nomoh Hymepuuke ckasne 6ona. MpaheHa cy 1 HexerbeHa
JejcTBa y BUIYy MyyHIHe, noBpahakba, cBpaba 1 pecnupaTopHe
fenpecuje.

Pesyntatm [ocTonepatnsHm 601 je y CBUM UHTepBanuma
npahetba, Kako y MUPY Tako U MPUINKOM Hanopa, 6uo marbe
n3paxeH y rpynu A (p < 0,001); 360r Tora je 1 notpeba 3a fo-
[AaTHOM aHanresujom 6una Mara y rpynu A (p < 0,001). Cy6jek-
TVBHM ocehaj 3a10BOSbCTBA MOCTONEPATVBHOM aHaNre3njom je
CTaTUCTUYKM 3HaYajaH y rpynu A (p = 0,001).

3aksyyak /HpaTteKanHo JaBare MopdUH-xopraa y KoMbrHa-
Lmju ca neBobynvBakarHom obesbefyyje 6osby noctonepaTriBHy
aHanresujy nocsie XMCTEPEKTOMIje, y OAHOCY Ha MHTABEHCKM
MOPGUH-XIOPUE, Y3 NOAjEAHAKY YHECTaNOCT HEXerbeHVIX AgjCTaBa.
KmbyuHe peun: xucrepekTomuja; MHTpaTeKanHn MopobuH;
nocTonepaTnBHa aHanresuja
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SUMMARY

Introduction/Objective Nasolacrimal duct obstruction with consequent epiphora and the development
of dacryocystitis (DC) represents a common pathological entity in the clinical practice of ophthalmologists
and maxillofacial surgeons. The etiology of DC is multifactorial and still has not been clarified in detail.
It is considered that ascending infections from the nasal cavity and paranasal sinuses, injuries and surgi-
cal interventions in the middle third of the face, dacryoliths, tumors of the lacrimal sac and surrounding
structures may be some of the etiological factors of nasolacrimal duct obstruction.

The aim of this study is to present clinical characteristics and surgical treatment of DC.

Methods A retrospective study was carried out. It covered a period of 10 years during which 49 patients
with clinically verified DC were treated after surgical examination and complete diagnostics. Out of the
total number, 37 patients underwent surgery.

Results The occurrence of predisposing factors was present in 80% of the patients - rhinitis and the
inflammation of paranasal sinuses in 27 patients (72%), injuries and surgical interventions in the middle
third of the face in nine patients (24%), whereas lacrimal sac and nasolacrimal duct tumors were noted
in three patients (8%). Surgical failure, which was manifested in terms of recurrent DC and epiphora, was
noted in six cases (16%).

Conclusion Regarding the possible complications of inadequately administered antibiotic therapy and
a broad spectrum of pathological entities which comprise the differential diagnosis, dacryocystorhinos-
tomy with an adequate histopathological analysis and appropriate antibiotic therapy in the acute stage
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represents a right way for the treatment of DC.

Keywords: dacryocystitis; predisposing factors; differential diagnosis; surgical treatment

INTRODUCTION

Nasolacrimal duct obstruction (NLDO) with
consequent epiphora and the development of
dacryocystitis (DC) represents a common path-
ological entity in the clinical practice of oph-
thalmologists and maxillofacial surgeons [1].

The etiology of DC is multifactorial and still
has not been clarified in detail. It is considered
that ascending infections from the nasal cav-
ity and paranasal sinuses, injuries and surgical
interventions in the middle third of the face,
dacryoliths, tumors of the lacrimal sac and sur-
rounding structures may be some of the etio-
logical factors of NLDO [2].

The acute dacryocystitis (ADC) is charac-
terized by the appearance of hyperemia and a
painful swelling in the medial canthus region,
as opposed to the chronic form (CDC) which is
characterized by a persistent painless swelling
in the mentioned region with signs of mucopu-
rulent exudation from the lacrimal punctum,
epiphora, chronic conjunctivitis, and episodes
of exacerbation of the chronic process.

The congenital form of DC is statistically
the rarest form found in 5% of infants [3]. It is
a very serious disease characterized by a high
mortality rate if not treated adequately.

The initial treatment of ADC implies a sys-
temic and local administration of antibiotics,
incision, and drainage of the lacrimal sac con-
tent, which leads to decompression, evacuation
of content and possible microbiological analy-
ses. The absence of treatment of the acute stage
may lead to complications such as preseptal and
orbital cellulitis, meningitis, and cavernous si-
nus thrombosis.

The final treatment involves dacryocys-
torhinostomy (DCR), which can be external
or endonasal. Both procedures, external dac-
ryocystorhinostomy (ext-DCR), described by
Addeo Toti in 1904, and endonasal dacryo-
cystorhinostomy (endo-DCR), described by
Caldwell in 1983, have undergone numerous
modifications over time [4].

The aim of this study is to present clinical
characteristics and surgical treatment of DC.
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METHODS

A retrospective study was carried out. It covered a period
from 2006 to 2015 during which 49 patients with clinically
verified DC were treated after a surgical examination and
complete diagnostics. Out of the total number, 37 patients
underwent surgery.

All patients were surgically treated under general anes-
thesia at the Maxillofacial Surgery Clinic, Faculty of Medi-
cine, University of Nis.

The analysis included the sex and age of patients, exis-
tence of chronic diseases, and occurrence of predisposing
factors, i.e. existence of rhinitis, sinusitis, as well as injuries
or surgical interventions in the middle third of the face.
It also studied clinical characteristics of DC in terms of
acute or chronic presentation of the process, localization,
histopathology, microbiological analyses, recurrence, and
postoperative complications of all patients, which involved
epiphora, or recurrent DC. All patients underwent ext-
DCR under general endotracheal anesthesia along with
keeping a silicone tube for two months (Figures 1 and 2).

Classic ext-DCR with mono or bicanalicular silicone
intubation, depending on the clinical manifestation of
DC, was performed in all patients. The purpose of the

Figure 1. Condition after silicone single-channel tube placement; the
photograph is used with the permission of the subject

Figure 2. Condition after silicone double-channel tube placement; the
photograph is used with the permission of the subject
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above surgical procedures is based on the removal of the
cystic sacs and the de novo formation of the nasolacrimal
duct, which allows the normalization of the function of the
lacrimal apparatus. The minimal period of postoperative
monitoring was 18 months.

A multi slice computerized tomography was performed
preoperatively in four patients with suspected lacrimal sac
tumor in order to determine the extent of process and to
plan further treatment.

This paper was approved by the institutional ethics
committee, and written consent was obtained from the
patients for the publication of this study and any accom-
panying images.

RESULTS

The mean age of the mentioned group of patients was 56,
with the age interval ranging from 27 to 72. Considering
sex, 28 patients (75%) were female, whereas nine patients
included in the study (25%) were male.

The presence of chronic systemic diseases was deter-
mined in 30 patients (81%). Chronic arterial hyperten-
sion was present in 20 patients, diabetes mellitus in 10,
chronic obstructive pulmonary disease in eight, glaucoma
in five, and hyperthyroidism and rheumatoid arthritis in
four patients.

The occurrence of predisposing factors was present in
80% of the patients (Table 1); 18 patients consulted a doc-
tor in the acute stage of the disease. They were treated with
broad-spectrum antibiotics (2nd or 3nd generation cepha-
losporins and clindamycin) until clinical and laboratory
results indicated the regression of the signs of infection.
Incisions in the sac region were made in 10 cases. The
ADC was more frequent in younger patients.

Table 1. The occurrence of predisposing factors

Predisposing factors Patients (n, %)
Rh|n|t|s and the inflammation of paranasal 27 (72%)
sinuses

Injuries and surgical interventions in the o
middle third of the face 9 (24%)
Lacrimal sac and nasolacrimal duct tumors 3 (8%)

Initially, a chronic process was present in 31 patients.
The congenital form of DC was not included in the study.

DC was more common on the left than on the right
side (Figure 3).

Microbiological analyses indicated dominant presence
of gram-positive flora. Staphylococcus aureus, staphylococ-
cal pneumonia, and Staphylococcus epidermidis were iso-
lated in 85% of cases; equally present both in the acute and
chronic process. Methicillin-resistant Staphylococcus aureus
(MRSA) was isolated in two cases. Gram-negative bacteria,
Haemophilus influenzae, Pseudomonas aeruginosa, Neisseria
and Klebsiella were isolated in 10 patients, exclusively in
ADC. Three microbiological findings of CDC were negative.

Surgical failure, which was manifested in terms of re-
current DC and epiphora, was noted in six cases (16%).
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Figure 3. Chronic form of dacryocystitis; the photograph is used with
the permission of the subject

In three patients after DCR, a recurrence of the disease
appeared on average four weeks after the surgery. Initially,
the patients in question were diagnosed with ADC, which
was treated with broad-spectrum antibiotics and incisions.
Given that microbiological findings indicated the presence
of gram-negative bacteria, no recurrences were noted after
the administration of therapy based on the antibiogram.

In two cases, the anamnesis showed the existence of
long-standing episodes of CDC treated out-patiently at an-
other medical institution. After DCR had been performed,
arecurrence of the underlying disease appeared two weeks
after the stitches removal. Considering that microbiologi-
cal analyses indicated the existence of MRSA, the patients
were treated with intensive antibiotic therapy with van-
comycin, after which the signs of infection diminished.
Reinterventions were carried out after the regression of
infection, after which no recurrences were noted.

In one case, recurrences appeared two weeks after the
accidental loss of a silicone tube. No recurrences were not-
ed after the reintervention and placing a new silicone tube.

Histopathological (HP) analyses after DCR indicated
that chronic nongranulomatous inflammation was report-
ed in 34 cases (91%) (Figure 4), the presence of papilloma
in two cases, whereas lacrimal sac adenocarcinoma was
reported in one case.

DISCUSSION

DC is the inflammation of the lacrimal sac clinically pre-
sented in the ADC and CDC. The process is more frequent
in females above the age of 40, contrary to the congenital
form, which is equally present in both sexes and represents
1% of the total number of all types of DC [5]. A more
frequent occurrence of DC in females than in males is ex-
plained by a smaller diameter of the nasolacrimal duct and
therefore bigger chances for the appearance of a pathway
and consequent infection. The ADC is more common in
the young. Similar results were presented in the study by
Eshaghiet et al [6].

Greater incidence of DC on the left compared to the
right side is a consequence of a sharper angle between the

‘ DOI: https://doi.org/10.2298/SARH181012114T

Figure 4. Pathohistological image of chronic dacryocystitis; the epithe-
lium is usually cubical, with two layers (A) (H&E, x10); the submucosa
contains a large number of blood vessels (neovascularization), as well
as a thick, chronic inflammation infiltrate (lymphocytes, plasmocytes,
histocytes) (B) (H&E, x40); the epithelium can show squamous meta-
plasia (C) and goblet cell hyperplasia foci (D) (H&E, x20)

lacrimal sac and the nasolacrimal duct, therefore creating a
greater possibility for the disruption of drainage, pathway,
and a consequent infection, which is in correlation with
the results of the study [7].

Ext-DCR, which uses transcutaneous access to enable
exquisite visibility of the operative field, more control
over intraoperative complications, and a shorter surgical
course, is a surgical method of choice in treating DC. The
success of the mentioned technique ranges from 80% to
96%, which is also in correlation with the results of our
study [8].

In all cases, a silicone tube was placed despite the re-
search conducted by Feng et al. [9] who concluded that
success of the initial ext-DCR both with and without plac-
ing a silicone tube was identical.

The process of endo-DCR, which statistically shows
identical success as the aforementioned procedure, has
never been carried out in our institution due to the lack
of technical possibilities [10].

Microbiological analyses indicated the presence of
combined bacterial flora, i.e. the presence of both gram-
positive and gram-negative bacteria.

A study, which included microbiological findings from
84 ADC and CDGC, reported that Staphylococcus aureus
was the most common gram-positive bacteria present in
28.8% of cases, equally present both in acute and chronic
processes [11]. The existence of MRSA, which has been
statistically increasing since 1998, is related to frequent
episodes of exacerbation of the chronic form of the dis-
ease and the appearance of recurrences after DCR [12].
Gram-negative bacteria are in most cases associated with
the ADC, foudroyant clinical course, and frequent recur-
rences, with Haemophilus influenzae, Pseudomonas aeru-
ginosa, Neisseria, Klebsiella, and Escherichia coli being the
most common ones [13].

In a study which retrospectively encompassed 377 HP
findings after performed DCR, Anderson et al. [14] re-
ported a dominant presence of chronic nongranulomatous
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inflammation (321, 85.1%), granulomatous inflammation
including sarcoidosis (eight, 2.1%), lymphoma (seven,
1.9%) and a total of five malignant tumors. The authors
of the study stressed that the clinical course of the men-
tioned malignancies completely corresponded to the clini-
cal image of CDC and suggested an obligatory HP analysis
after each DCR. The dominant presence of chronic in-
flammation (85.1%) marked rhinitis and inflammation
of paranasal cavities as possible etiological factors of DC.
The results of the aforementioned study are in correlation
with our results.

A study by Lefebvre et al. [15], which included 49 pa-
tients with performed DCR, reported surgical failure in
seven cases (13%). Surgical failure occurred in patients
with MRSA, gram-negative bacteria, rhinosinusitis, lym-
phoma, early loss of a silicone tube and Crohn’s disease. In
our study, the reasons of DCR failure were associated with
MRSA infection in two cases, gram-negative bacteria infec-
tion in two cases, and an accidental loss of a silicone tube
in one case. The occurrence of surgical failure associated
with MRSA and gram-negative bacteria is also emphasized
in studies by other authors [16].

The available literature suggests that the recommended
silicone tube retaining time is at least two months after
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DCR [17]. Accidental loss or early removal is associated
with the appearance of NLDO. In our study, all patients
had the tube removed after two months, except for one
patient, i.e. a case of accidental loss. In a study, which in-
cluded 25 patients with evidently high risk of postopera-
tive failure after DCR, Sodhi PK et al. [18] suggested the
removal of a silicone tube to be six months after surgery.

CONCLUSION

DC is a common pathological entity in everyday clinical
practice, more frequent in women above the age of 40.

Given the possible complications, inadequately admin-

istered antibiotic therapy and a broad spectrum of patho-
logical entities, which comprise the differential diagnosis,
DCR with an adequate HP analysis and appropriate anti-
biotic therapy in the acute stage represents a right way for
the treatment of DC.

The success of the mentioned procedure, which sta-

tistically varies from 80% to 90%, confirms our choice of
therapy in the treatment of DC.
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KnnHuuke KaPaKTepPUCTUKE U XUPYPLUKU TRETMaH AaKPUOLUCTUTUCA —

AECeToroAuLlba PETPOCNEKTUBHA CTYAM]A

Mwunow TpajkoBuh', Hukona Muskosuh*?, Iparan Kpacuh'?, AHgpuja hocuh', BojkaH Jlasuh', Munow CrojaHoBuh',

AHa LpeTaHoBuh?*, CTawa Kpacuh®

'KnuHuka 3a ctomatonorujy, Huw, Cpbuja;
2YHusepauTet y Huwy, MeguuuHcku daxyntet, Huw, Cpbuja;

*KnuHnuky yeHTap Huw, LieHTap 3a natonorujy 1 natonoluky aHatomujy, Hiw, Cpbuja;

*KnuHnykm LenTtap Huw, Knunuka 3a oHkonorujy, Huw, Cpbuja;
YHusepauTet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAXETAK

Yeoa/Lnm OncTpyKumja ApeHaXke Ha3onakpuUManHor KaHana
ca nocsieAnvyHoOM envpopom 1 pasBojem AaKpUoLMCTUTICA
npeAcTaB/ba y4ecTanm NaTooLKM eHTUTET Y KNMHUYKOj NpaK-
1 opTanmonora 1 MakcunodauujanHux xupypra. Etnonoruja
[AKPVOLMCTUTICA je MynTUdAKTOPWMjaiHa 1 joLl YBeK Huije pa-
3jalrbeHa Ao Aetasba. CmaTpa ce fa aclieAeHTHO Wrperse NH-
deKLpje U3 HOCHOT KaBUTETa M MapaHa3aHUX CUHYCa, NoBpeae
1 XUPYPLLKE MHTEPBEHLMje y npefeny cpeftbe TpehnHe nuua,
LaKpUonuTK, TYMOPY NaKPUMANHOT CakKyca 1 OKOMHUX CTPYK-
Typa Mory 61TV HEKM Of ETUONOLLKMX GaKTopa ONcTpyKLuje
JpeHaxe Ha30MaKpMaHor KaHana.

Linsb oBe cTyauje je nprKkasmBarmbe KINMHUYKMX KapakTepucTiKa
1 XMPYPLLKOT leYera AakproLncTuTyca.

MeTtoge ObaB/beHa cTyayja je peTpocnekTBHa. ObyxBatina je
nepvog o 10 roanHa, y Kojem je nocnie XMpypLUKOr nperneaa v
KoMnneTHe AujarHocTrKe neveHo 49 6onecHuKa ca KIMHUYKM
€BUEHTHVM AAaKPOLIMCTUTACOM, OF KOj/IX je ONepucaHo hux 37.

DOI: https://doi.org/10.2298/SARH181012114T

Pesynratu NojaBa npegucnoHnpajyhiix daktopa ce cpehe kog
80% 6onecHuKa — NPUCYCTBO PUHUTMCA 1 3anarbetba NapaHa-
3aNHUX CUHYCa Kog 27 6onecHUKa (72%), noBpese v XMpypLuKe
VHTepBeHUWje y npeaeny cpeame TpehnHe nvua Kog feset
6onecHuKa (24%), AOK je NojaBa TyMopa NakpUManHor caky-
Ca 1 Ha30M1aKPUMAJTHOT AyKTyca youeHa Kop Tpy 6onecHuKa
(8%). OnepaTuBHYM Heycnex Koju ce MaHM$eCcToBao NojaBom
PEeKypPEHTHOT JaKpPMOLMCTUTICA U eNdOpe YOUeH je Kog LwecT
(16%) cnyuajeBa.

3akmyuak C 0631pom Ha Moryhe KomnvKaumje HeaeKBaT-
HO OpAMHMPaHe aHTMONOTCKe Tepanyje 1 LUMPOK CrieKkTap na-
TOJIOLIKNX EHTUTETA KOjU YrHe AndepeHLmjanHy fujarHosy,
BaKPVOLMCTOPUHOCTOMYja Y3 afjeKBaTHY X1CTOMATONOLLKY
aHanu3y 1 ogrosapajyiy aHTMONOTCKY Tepanujy y akyTHOj ¢pasu
npefcTaB/ba CMrypaH HauvH 3a Tepanujy 4akproLncTUTHCa.

KmbyuHe peun: jakprioLcTUTiC; npegucnoHupajyhin daktopu;
andepeHumjanHa anjarHo3a; XMpypLUKO neyere
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SUMMARY

Introduction/Objective The most frequent postoperative complication of a successfully performed
phacoemulsification cataract surgery is the development of posterior capsule opacification (PCO). It is
caused by the proliferation and migration of the remaining residual epithelial cells.

The objective of this study was to investigate the influence of two different intraocular lenses and two
different anti-inflammatory drugs on the development of PCO in one-year follow-up period.

Methods Investigation included 120 patients (120 eyes), equally divided into four groups. The first two
groups included patients who used non-steroid anti-inflammatory drug (NSAID) postoperatively, while
the other groups had corticosteroid therapy. The first and third group got hydrophilic intraocular lenses
(I0L), the second and fourth group had hydrophobic IOL. Software program EPCO 2000 was used for
the analysis of PCO. Student’s t-test, Wilcoxon test, and ANOVA were used for data analysis and p < 0.05
value was accepted as statistically significant.

Results After the first three postoperative months, patients from NSAID groups had mean PCO score
0.25 + 0.03, which was statistically significant higher (p = 0.042) comparing to corticosteroid groups. At
the end of the investigation, the best result in PCO preventing was seen in the group of patients with
hydrophobic IOL and corticosteroid therapy, with the mean PCO score of 0.47 + 0.08.

Conclusion This study has revealed that IOL made of acrylic hydrophobic material seemed to be the
right choice when choosing intraocular lens to prevent PCO development. On the other hand, NSAID
and corticosteroid therapy have showed similar results in preventing postoperative intraocular inflam-
mation. This fact can be very useful in situations when corticosteroids must be used with great caution.
Keywords: posterior capsule opacification; intraocular lens; nonsteroidal anti-inflammatory drugs; cor-
ticosteroids

INTRODUCTION

Cataract represents blur of the eye lens, which
affects everyone over the age of 65. This pro-
cess is physiological and occurs due to the
morphological and biochemical processes of
the eye lens that appear with aging. Cataract
developed in this manner is known as a senile
cataract [1]. The only possible cataract treat-
ment is a surgical one, and that procedure is
entitled phacoemulsification [1, 2]. Cataract
surgery is one of the most commonly per-
formed surgical procedures worldwide [3].
Although it represents a routine procedure,
this surgery is neither without risk, nor without
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Figure 1. Posterior capsule opacification

complications. Those complications could be
temporary and mild, such as corneal edema, or
temporary postoperative intraocular pressure
increase, but also very serious like posterior
capsule rupture, suprachoroidal hemorrhage,
and postoperative endophthalmitis [3]. The
most frequent postoperative complication of a

successfully performed cataract surgery is the
development of posterior capsule opacification
(PCO), also known as the secondary cataract
[4] (Figurel). It could provoke the decrease of
the best-corrected visual acuity, reduction of
contrast sensitivity, glare occurrence, or mon-
ocular diplopia [4].
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PCO is caused by proliferation and migration of the
remaining residual epithelial cells. These cells are divided
into “A” cells, which are situated under the anterior lens
capsule, and “E” cells situated near the lens equator [1].
Phacoemulsification breaks down the blood-aqueous
barrier and releases inflammatory cytokines. This local
inflammatory reaction activates “E” cells that proliferate,
migrate, and lead to PCO [1, 2]. Many methods are used
to reduce inflammation and cells migration. They are per-
formed during the phacoemulsification, such as empha-
sized hydrodissection, in-the-bag intraocular lenses (IOL),
implantation, capsulorhexis size, or postoperative by pick-
ing adequate IOL and anti-inflammatory therapy [5-8].

The aim of this study was to investigate the influence
of two different intraocular lenses and two different anti-
inflammatory drugs on the development PCO in the one-
year follow-up period.

METHODS

This study was a prospective, randomized study, conducted
at the Clinic of Ophthalmology, Kragujevac Clinical Cen-
tre, Serbia, done from June 1, 2017 until June 1, 2018. It
included 120 patients (120 eyes), who were selected for the
cataract surgery. After the successfully performed phaco-
emulsification, patients were divided into four groups
according to the implanted IOL and postoperative anti-
inflammatory therapy.

The main inclusion criterion was the existence of the se-
nile cataract. The patients with other types of cataracts, such
as traumatic, iatrogenic, complicated, or presenile cataract
were excluded from the study. The patients with previous
history of intraocular surgery, trauma, inflammatory dis-
eases of anterior eye segment, zonular weakness, glaucoma
were also excluded. Those patients who were on a chronic
topical, intraocular, or systemic anti-inflammatory therapy
were excluded. The study involved only participants who
underwent uncomplicated phacoemulsification.

With the approval of institutional Committee on Ethics
and according to the tenets of the Declaration of Helsinki,
all the patients gave their written consent at the beginning
of the investigation.

A complete ocular examination was performed before
the surgery as well as at every postoperative visit for every
patient. That included visual acuity, intraocular pressure
measurement, slit lamp evaluation, retinal examination,
and ocular ultrasonography. Five days before the surgery,
topically 0.3% solution of ofloxacin was administrated,
five times per day.

The patients were randomized by picking two un-
marked, opaque envelopes. The first envelope determined
which IOL would be implanted. We used two acrylic,
single-piece, square-edged IOL: hydrophilic - Eyecryl
plus 600 (Biotech visioncare, Luzern, Switzerland) and
hydrophobic - SA60AT (Alcon-Couvreur NV, Puurs,
Belgium). The second envelope was about postoperative
therapy: NSAID - nepafenac ophthalmic suspension 0.1%
or dexamethasone phosphate 0.1%.

‘ DOI: https://doi.org/10.2298/SARH181211118T
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When all preoperative protocols were satisfied, the
phacoemulsification was performed by two experienced
surgeons. Phaco machine for all surgeries was Stellaris
(Bausch & Lomb, Rochester, NY, USA). Adequate mydria-
sis was achieved using topical phenylephrine hydrochlo-
ride ophthalmic solution 2.5%. Tetracaine eye drops was
the only anesthetic drug used during the surgery. Paracen-
tesis and clear corneal incisions were made. Viscoelastic
sodium hyaluronate ophthalmic solution 1.4% fulfilled the
anterior chamber and continuous curvilinear capsulorhex-
is, hydrodisection and nucleus rotation followed. Then
the nucleus was cracked and aspirated using the “stop and
chop” technique. Irrigation and aspiration were performed
to aspirate the remaining lens cortex. Capsular bag was ful-
filled with viscoelastic and intraocular lens was implanted
with adequate injector. When the viscoelastic was removed,
intracameral solution of cefuroxime with 1 mg/ 0.1 ml
balanced salt solution was injected. Corneal incisions hy-
drated by balanced salt solution using a blunt injection
needle. Postoperatively patients instilled topically 0.3%
solution of ofloxacin five times daily, for one postoperative
week, and one of two possible anti-inflammatory drugs,
four times a day, during the first postoperative month.

After the randomization and phacoemulsification, 120
patients were equally divided into four groups (n = 30).
The first two groups included patients who used postop-
eratively non-steroid anti-inflammatory drug with the
difference that patients in the first group got hydrophilic
intraocular lens, and the patients in the second group got
hydrophobic intraocular lens. The other two groups were
the corticosteroid groups. Hydrophilic IOL were implanted
in group three, while the patients from the fourth group
got hydrophobic IOL (Table 1).

Table 1. Distribution of the groups

Groups Types i Medication used
intraocular lenses
Group | | Eyecryl plus 600 ge;rngenac ophthalmic suspension
Group Il | SAGOAT nepafenac ophthalmic suspension
0.1%
Group Il | Eyecryl plus 600 dexamethasone phosphate 0.1%
Group IV | SA6OAT dexamethasone phosphate 0.1%

After the discharge from the Clinic, follow-up exami-
nations were performed one, three, six and 12 months af-
ter the cataract surgery. During these visits, digital high-
resolution images were taken for each patient during the
slit lamp examination in a full mydriasis and retroillumi-
nation. All images were analyzed by using Evaluation of
Posterior Capsule Opacification 2000, a standard software
program for analysis of PCO [6]. The boundaries of each
opaque area noticed at the posterior capsule were marked
using a computer mouse. According to the density of these
areas, opacification was scaled from grade 0 to 4. Posterior
capsule without any opacification was considered as grade
0. Other grades included minimal (grade 1), mild (grade
2), moderate (grade 3), and severe (grade 4) PCO. The
PCO score for each area was calculated by multiplying the

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):333-337



The effect of intraocular lens material and postoperative therapy on the posterior capsule opacification development after the senile cataract surgery

opacification density grade with the fraction of the capsule
area. The sum of all these individual PCO scores defined
the total PCO score for the analyzed image.

Statistical analysis was done by using SPSS Statistics for
Windows software (IBM Corp., Armonk, NY, USA). The
significance at different time intervals during the study
was tested with the Student’s t-test or by the Wilcoxon
equivalence test in case where the distribution was not
normal. Examination of the incidence of opacification in
dependence on the type of intraocular lens was done by
using the x* test and ANOVA (p < 0.05 value was accepted
as statistically significant).

RESULTS

The mean age of the examined patients was 76.4 + 6.8
years (range 66-88 years) without statistical significance
among the groups. A total of 64 females and 56 males
were equally divided into four groups. During the study;,
four patients from corticosteroid groups had temporary
intraocular pressure increase, which was efficiently treated
with antiglaucomatous eye drops. Two patients developed
postoperative macular edema (both from the corticoste-
roid groups) and one patient died, so they were excluded
from the investigation.

At the first follow-up, one month after the phaco-
emulsification, the mean PCO score among the groups
was [ =0.12 £ 0.03, II = 0.08 £ 0.02, III = 0.06 £ 0.01,
IV = 0.05 + 0.01 (Table 2). Groups II-IV had first grade
opacification, while some patients from the first group de-
veloped second grade opacification. Statistically signifi-
cant difference was noticed between the first and other
groups, as well as between NSAID and corticosteroid
groups (p = 0.032).

Table 2. The mean posterior capsule opacification score during one
year of follow-up period

Group 1 month 3 months 6 months 12 months
| 0.16+0.03 | 0.26+0.04 | 048+0.10 | 0.64+0.12
I 0.08 £0.02 0.23 £0.03 0.37 £ 0.05 0.49 +0.06
11l 0.06 £0.01 0.21 £0.03 0.42 +£0.08 0.57 £0.09
v 0.05+0.01 | 0.18+0.05 | 0.32+0.04 | 0.47+0.08

At the next visit, more participants from NSAID
groups had worse mean PCO score (I = 0.26 + 0.04;
II = 0.23 £ 0.03) compared to those with topical corti-
costeroid (IIT = 0.21 + 0.03; IV = 0.18 + 0.05), with cal-
culated statistical significance (p = 0.042). Comparing all
four groups separately, statistically significant difference
was detected only between groups I and IV (p = 0.03).

After six months postoperatively, the mean PCO score
in the fourth group was statistically different from other
groups (I =0.44 £ 0.10; II = 0.37 £ 0.05; IIT = 0.42 + 0.08;
IV =0.32 + 0.04). The difference between hydrophilic IOL
groups was not significant, p = 0.069.

Twelve months after the cataract surgery, the fourth group
had the lowest mean PCO score, 0.47 + 0.08. The mean PCO
score in other groups was I = 0.64 + 0.12, II = 0.49 + 0.06 and
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III = 0.57 £ 0.09. No statistically significant difference was
found between groups Il and IV (p = 0.061). Statistical sig-
nificance was noted between the first and other groups, as well
as between hydrophobic vs. hydrophilic groups (p < 0.001).

DISCUSSION

According to many previous studies, PCO still remains
the most common complication of successfully performed
cataract surgery [6, 9, 10]. The only known treatment of
formed PCO is Nd:YAG capsulotomy. This procedure is
not without risk. Some of the possible complications are
IOL damage, retinal detachment, macular edema, intra-
ocular pressure increase [11]. Therefore, all researchers
agree that the best treatment of PCO is prevention [10, 11].

Corticosteroids are well known to have anti-inflamma-
tory effect, but they can cause severe ocular side effects:
intraocular pressure increase, cataract development, distur-
bance of the corneal wound healing [12]. For this reason,
not a small number of phaco surgeons are interested in some
alternatives. NSAID for ocular use are mostly administrated
in the management of ocular inflammation with non-infec-
tious origin. During the postoperative period, they reduce
anti-inflammatory reaction, and consequently the devel-
opment of PCO [13]. Corticosteroids block the release of
arachidonic acid by the suppression of the enzyme phospho-
lipase A2. That action stops the production of inflammatory
mediators, such as leukotrienes and prostaglandins [14].
NSAID act through the inhibition of the enzyme cyclooxy-
genase, which causes the suspension of prostaglandin pro-
duction. Thereby, NSAID are mostly in use as antipyretic,
anti-inflammatory, and analgesic drugs [15].

Intraocular lens material and design have an important
impact on preventing PCO. Acrylic material is associated
with reduced PCO rate by causing a lower postoperative in-
flammation than the previously used materials [9]. In addi-
tion, lenses with sharp edge design have better outcomes by
the inhibition of lens epithelial cells’ (LECs) migration [16].

After the appropriate surgical technique, our results
indicated that the satisfactory PCO prophylaxis could be
provided by implanting acrylic hydrophobic IOL. These
results are in accordance with earlier studies [9, 10, 11,
17]. Intraocular lenses made of hydrophobic material can
adhere to collagen membrane and fibronectin. That creates
less space between IOL and posterior lens capsule, making
it difficult for LECs to migrate and to develop PCO [18].
Some investigators advocate that the difference between
these two materials is associated with less sharp edges of
the hydrophilic lenses [9]. During the manufacture of hy-
drophilic IOL, they are primarily produced dehydrated,
and then rehydrated which can lead to the loss of sharp-
ness [19].

The results we collected highly indicated a strong anti-
inflammatory potential of administrated corticosteroids in
the first three postoperative months. This fact is similar to
some earlier studies [14, 15]. During the final six months of
the study, it seemed to be, that IOL material had the main
influence on preventing the PCO development.
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Anti-inflammatory drugs have a huge effect on control-
ling the inflammation in early postoperative period. LECs
cannot be completely removed during phacoemulsification
even using advanced surgical techniques. After a few months,
because of the chronic inflammation, LECs start to prolifer-
ate and migrate towards the lens posterior capsule. During
that period, IOL block the further migration of the LECs.
Therefore, the finest results in preventing the PCO develop-
ment can be reached by the synergistic act of anti-inflam-
matory therapy and aqueous intraocular lens implantation.

CONCLUSION

PCO still represents the most frequent postoperative
complication of the uncomplicated cataract surgery. This
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condition causes decreased visual acuity and patients’
dissatisfaction. In accordance with the results presented
in this study, we believe that the adequate prevention of
PCO forming is provided by the implantation of acrylic
hydrophobic IOL in a capsular bag. Similar scores in PCO
development one year after the phacoemulsification in
hydrophobic IOL groups with NSAID or corticosteroid,
provide the new possibilities in the prevention of post-
operative inflammation. These results can be particularly
useful in situations when corticosteroids must be used
with great caution, such as glaucoma patients, the pres-
ence of active infection, or conditions with the delayed
corneal healing.
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Edekar matepujana MHTPAOKYNapHOT COYMBA M NOCTONEPATMBHE Tepanuje Ha pas3Boj
3amyherba 3aaHbe Kancyne counBa nocne onepaumje CEHUIHE KaTapakTe

[Jywat Togoposuh', TatjaHa LWapeHau-Bynosuh'?, HeHag Metposuh'? CeetnaHa JosaHosuh'?,

MwpjaHa JanuhmnjeBuh-Metposuh'?, JaHnjena hokosuh?, KatapuHa JaHnhujesuh?, CyHunua Cpehkosuh'?
'YHuep3utet y KparyjesLy, OakynteT MeAULIMHCKNX HayKa, KaTeapa 3a opTanmonorujy, Kparyjesau, Cpbuja;
2KnuHnuky ueHTap Kparyjesau, KnuHuka 3a odpranmonorujy, Kparyjesau, Cpbuja;

*YHuBep3uTeT y KparyjesLy, GakynteT Me[nLMHCKNX Hayka, KaTefpa 3a ncuxujatpujy, Kparyjesau, Cpbuja;
*YHuBep3uTeT y Kparyjesuy, Gakyntet meauLmHCKIX Hayka, Kateppa 3a counjanty meguumHy, Kparyjesau, Cp6uja

CAMETAK

YBopa/Linm Hajuewha noctonepateHa Komnamkaumja ycneiu-
HO 3BefieHe onepaLyje KatapakTe GakoemynandukaLlujom je
pa3Boj 3amyhetba 3agrbe Kancyne coumsa. To je Npoy3poKOBaHO
nponudepaLnjom 1 MUrpaLiMjom NpeocTanmx pesuayanHmx
enuTtenHux henwja.

Linsb oBe cTyauje je ncnutrBatbe ytuuaja ABa pasinymta MHTpa-
OKyNapHa CouuBa 1 fiBa pasnnynTa aHTUMH$IamaTopHa neka
Ha pa3Boj 3amyhetba 3aaHe Kancyne counBa TOKOM jeJHOro-
Juwber neprioga npahetba.

MeTtoge VcTpaxuBame je 0byxsaTtuno 120 6onecHuka (120
ounjy), NoajefHaKko noferbeHux y uetnpu rpyne. NMpse Ase
rpyne ykibyumBane cy 6051eCHIKe Koju Cy KOPUCTUAW NMOCTO-
nepaTUBHO HECTEPOVAHW aHTUMHbIamMaTOPHW ek (NSAIL), Bok
Cy ocTane rpyrne gobune KopTmkoctepongHy Tepanujy. lMpsa un
Tpeha rpyna gobune cy xuapodunHa MHTPaoKynapHa coun-
Ba (MOC), a ppyra n uetBpTa xuapodobHa MOC. 3a aHannzy
3amyherba 3agrbe Kancyne coumBa KopulwheH je coptBepcku
nporpam EPCO 2000. CtyneHTOB T-TeCT, BUIKOKCOHOB TeCT 1
ANOVA kopuwheHu cy 3a aHanu3y nogaTaka, a BpegHoCT
p < 0,05 je npuxBaheHa Kao CTaTUCTYKM 3HaYajHa.
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Pesyntatum [locne Tpu noctonepatBHa Mecela 6onecHUL 13
rpyna NSAIL-a imanu cy cpepaty BpegHocT 3amyhera 3agtbe
Kancyne couusa 0,25 + 0,03, LITO je 610 CTAaTUCTUYKM 3HAYAJHO
BuLwe (p = 0,042) y nopeherby ca KOPTUKOCTEPOUAHUM rpyrnama.
Ha kpajy cTyamje, Haj6ombu pesyntaTi y cnpeyaBakby HacTaH-
Ka 3amyhetba 3aftbe Kancyne counBa 3abenexeHu cy y rpynu
6onecHuKa ca xuapodobHum MOC 1 KOPTUKOCTEPOUIHOM Te-
panujom, ca cpearom BpegHouwhy 0,47 + 0,08.

3aksbyuak OBa cTyfuja je nokasana Aa Cy MHTpaoKynapHa
coumBa n3paheHa of akpunatHor xuapodobHor matepujana
6vna npasy 1360p NPUIMKOM oAabrpa MHTPAOKYNapHOT Co-
uMBa y cnpeyaBatby pa3Boja 3amyhetba 3aatbe Kancyne coun-
Ba. C apyre ctpaHe, NSAIL v Tepanuja KOpTUKOCTEPOUAMMA Cy
nokasane CM4He pesynTaTe y CnpeyaBatby NOCTonepaTriBHe,
VIHTPaoKynapHe nHdnamauyje. Oea YntbeHULia Moxe 61Tn Beo-
Ma KOpPWCHa y ChTyalmjama Kafia ce KOPTUKOCTePOVAN MOpajy
ynotpebsbaBaTyi ca BeIMKMM OMNpe30oM.

Krbque peun: 3amyhe|-be 3ajHe Kancyne coumBa; UHTPao-

KynapHa COYMBa; HECTEPOUAHMN aHTUMHbNAMAaTOPHN NeKOBY;
KopTuKocTepouan
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Impact of iliness acceptance on the quality of life in
cancer patients after surgical treatment
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SUMMARY

Introduction/Objective In Poland, cancers are the second most common cause of death. One in four
Poles will have cancer in their life, and one in five will die from it.

The purpose of the study was to assess the acceptance of illness and its impact on the quality of life in
surgically treated cancer patients.

Methods The study included 123 cancer patients who had undergone surgical treatment between April
and May of 2017. The most common were colon (33.3%) and breast cancer (31.7%). Sixty-five percent of
the patients were only treated surgically. The Acceptance of lliness Scale, the WHOQOL-BREF quality of
life questionnaire, and an original survey were used.

Results Sixty-two patients (50.4%) presented high illness acceptance levels. More than half of the patients
rated their quality of life as good (41.5%) or very good (13%). A positive correlation was found between
the acceptance of illness and the quality of life scores in the physical health (R = 0.351, p < 0.001), psy-
chological (R =0.422, p < 0.001), social relationships (R = 0.525, p < 0.001), and environment (R = 0.533,
p < 0.001) domains. In the physical and psychological domains, the correlation had moderate strength,
while correlations with the social relationships and environment domains were strong.

Conclusion Higher illness acceptance levels were associated with higher quality of life. Acceptance of
illness was not associated with patient age, type of treatment, or repeated surgery. Patients who lived
alone had significantly lower quality of life and significantly lower acceptance of illness. Patients who had
undergone their first surgery perceived their quality of life in the environment domain significantly lower.
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INTRODUCTION

As lifespan extends, diseases associated with pa-
tients” age are an increasingly common medical
problem. According to estimates, one in four
Poles will have cancer in their life, and one in
five will die from cancer. In 2017, malignant
neoplasm caused 98,456 deaths in Poland [1]. In
Poland, the morbidity rate of cancer is relatively
low with 254 cases per 100,000 inhabitants, but
the mortality rate of cancer is relatively high,
with 237 cases per 100,000 inhabitants [1]. In
1972, Kubler-Ross et al. [2] reported that many
patients reacted similarly to the diagnosis, and
these reactions are a natural part of adaptation
to this difficult life situation. Cancer and its
treatment can influence a patient’s life during
the diagnosis and treatment but also years after
completion of the treatment. Cancer makes one
think of pain, suffering, disability, and often of
the loss of one’s job and the resulting deteriora-
tion of the financial stability. The diagnosis and
oncological treatment can result in social isola-
tion and fear of death, and patients often report
the feeling of stigma. Literature reports high-
light the importance of illness acceptance and
its positive impact on the quality of life (QoL).
Acceptance of illness consists in adopting a
positive attitude towards a specific situation or

belief. It supports the patient and prevents QoL
deterioration in chronic illness [3, 4, 5]. The
ability to accept illness is an important issue in
the QoL of cancer patients. Patients must learn
how to cope not only with the symptoms, but
also with the changes in the QoL, constraints of
independence, and the change of their roles in
families and society [6, 7].

The purpose of the study was to assess the
acceptance of illness among surgically treated
cancer patients, as well as its impact on their
QoL and health satisfaction.

METHODS

Inclusion criteria were the following: cancer
diagnosis; surgical treatment; age > 18 years;
good psychological condition; consent to par-
ticipate in the study.

Exclusion criteria were as follows: lack of
cancer or lack of surgical treatment; age < 18
years; lack of consent to participate; the pres-
ence of significant auditory or visual impair-
ments; cognitive impairment precluding the
completion of the questionnaire.

Out of 150 patients who had met the inclu-
sion criteria, 27 respondents did not complete
the questionnaires correctly, or they refused to
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participate in the study without giving any reason. The
study was performed on 123 patients (73 women and 50
men) who underwent surgical treatment for cancer, at the
Department of Surgical Oncology of the Wroclaw Regional
Specialist Hospital between April and May of 2017. Our
study was planned to be an observational and cross-sec-
tional research.

Three questionnaires were used in the study: the
Acceptance of Illness Scale (AIS), adapted by Juczynski
for use with Polish patients, the WHOQOL-BREF QoL
questionnaire, and a survey questionnaire developed by
the authors, comprising five items concerning the patients’
socio-demographic characteristics (i.e. sex, age, residence,
professional activity, and family situation), and four items
concerning their clinical status (i.e. type of cancer, treat-
ment methods, number of surgeries, and comorbidities).
All the surveys were anonymous.

The AIS is a measure of illness acceptance. The scale
comprises eight statements evaluating the negative im-
pact of health impairment. Each statement is scored us-
ing a five-item scale. The respondent selects a number:
1 - strongly agree, 2 - agree, 3 — undecided, 4 - disagree,
5 - strongly disagree; “1” corresponds to poor adaptation
to the illness, while “5” to complete acceptance of it. The
total score for one patient ranges 8—40 points. Three score
groups were identified: group 1 - low acceptance of ill-
ness (8-19 points), group 2 — moderate acceptance of ill-
ness (19-29 points), group 3 - good acceptance of illness
(30-40 points).

The WHOQOL-BREF questionnaire measures the QoL
in four aspects or domains: physical/somatic (activities
of daily living, ability to work, energy, mobility, depen-
dence on medication, pain and discomfort, sleep and rest),
psychological (body image, negative and positive feelings,
religion, self-esteem, learning, memory, concentration),
social relationships (personal relationships, social support,
sexual activity), and environment (financial resources,
physical and psychological safety and security, freedom,
health and social care, opportunities for acquiring new
information and skills, home environment, participation in
and opportunities for recreation and leisure activities). The
questionnaire comprised 26 items, rated using a five-point
Likert scale. Scores in each domain may range 4-20 points.
Higher scores correspond to better QoL. Additionally, the
WHOQOL-BREF comprised two separate questions, con-
cerning the respondents’ overall perceived QoL (question
1) and overall perceived health (question 2) [8].

Bioethics section

The study was approved by the Local Bioethics Committee
of the Wroctaw Medical University (approval No. KB -
228/2017), and the written informed consent was obtained
from all the study participants.

Statistical analysis section

The collected data were analyzed in three stages. First,
the results of the authors’ own survey were presented.
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Then the patients’ AIS score and QoL (WHOQOL-BREF
scores) were evaluated, and finally correlations between
the AIS and QoL scores were analyzed. Differences be-
tween variables were verified using the non-parametric
Mann-Whitney U-test and Kruskal-Wallis test. Variable
distribution normality was verified using the Shapiro-Wilk
test. Correlations were analyzed using Spearman’s correla-
tion coefficients. For all the tests, the significance threshold
of p-value < 0.05 was used. Calculations were performed
using the Excel (Microsoft Office, Microsoft Corporation,
Redmond, WA, USA) and Statistica (TIBCO Software Inc.,
Palo Alto, CA, USA) software.

RESULTS

The majority of the respondents were in the 45-64 years
age group (47.1%), lived in urban areas (79.7%), with their
families (76.5%), and were professionally active (52.9%).
The most common diagnosis was colon cancer (33.3%),
followed by breast cancer (31.7%), ovarian cancer (8.9%),
and melanoma (5.7%). Most patients (65%) were treated
only surgically. For 65.9% of the patients this had been the
tirst surgery for the cancer, while 34.1% had undergone
multiple surgeries. The most common co-morbidities were
hypertension (65.4%), diabetes mellitus (30.8%), and os-
teoarticular disorders (25.6%) (Table 1).

Table 1. The demographic data of the study group

Study ovarian cancer 11 (8.9%)
Variable ety melanoma 7 (5.7%)
(=123 hyroid 5 (4.1%
Sex thyroid cancer ( o)
1 0,
men 50 (40.7%) kidney cancer 5(4.1%)
0
women 73 (59.3%) prostate cancer 3(2.4%)
i 0
Age pancreatic cancer | 3 (2.4%)
21-44 29(23.6%) lung cancer 2(1.6%)
45-64 58(47.1%)| | other 7(5.7%)
>65 36(29.3%)| | lreatment
Place of residence surgery only 80 (65%)
city 98 (79.7%) g:g:notherapy 31 (25.2%)
0
country 25 (20.3%) with radiotherapy | 15 (12.2%)
Professional activity .
professionally mth hormone 6 (4.9%)
active 65 (52.9%) crapy
Number of surgeries
retired 33 (26.8%) first 81 (65.9%)
disability 16 (13%) multiple 42(34.1%)
pensioners e~
unemployed 9(7.3%) Co-morbidities
i 0
Family status hypertension 51 (65.4%)
A . o
live with families | 94 (76.59%) | | diabetes mellitus | 24 (30.8%)
live alone 262110 | | Setecarticular 5 (25.69)
live in residential o e o
care institution 3(2.4%) thyroid disorders | 13 (16.7%)
i (V)
Type of cancer heart disease 13 (16.7%)
colon cancer 41 (33.3%) gg}cﬂjc!gglcal 7 (9%)
0
breast cancer 39(31.7%) Kidney diseases 3 (3.8%)
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Acceptance of illness was determined for the entire
group. Sixty-two patients (50.4%) had high illness ac-
ceptance scores, 33.3% had moderate, and 16.3% had low
scores. The mean AIS score for the entire group was 28.33,
standard deviation was 8.02, and the median score was
30, which indicates on overall moderate acceptance of ill-
ness. The lowest score was 9, the highest was 40. In terms
of pathology, the acceptance of the illness was better for
patients with breast cancer (mean score of 31.06; median
score of 32.5) and worse for patients with colon cancer
(mean score of 18.21; median score of 20).

No statistically significant age-related differences were
found in the acceptance of illness scores (Kruskal-Wallis
test: x> ¢ = 1.554; df = 2; p = 0.460). Acceptance of illness
did not differ between patient groups distinguished by the
type of treatment. In patients treated only surgically, the
median score was 29.5, while in the combination treat-
ment group it was 30. The difference was not statistically
significant (Mann-Whitney test: U = 1677; p = 0.819).
AIS scores were slightly higher in patients having under-
gone their first surgery for cancer than in those having
undergone multiple surgeries (median scores were 30 and
26.5, respectively), but the difference was not statistically
significant (Mann-Whitney test: U = 1376.5; p = 0.083).

Marked differences in AIS scores were found when con-
sidering the patients’ family situation. Patients who lived
alone had lower acceptance levels (Me = 19) than those
who lived with others (Me = 32). The difference between
these groups was statistically significant (Mann-Whitney
test: U = 825; p = 0.011) (Figure 1).

More than half of the patients rated their QoL as good
(41.5%) or very good (13%). Poor or very poor QoL was re-
ported by 9.7% and 4.1% of the patients, respectively. Many
patients (31.7%) stated that their QoL was neither good nor
poor. The highest QoL was reported in the social relation-
ships domain (mean = 14.89; SD = 3.236; median = 16;
max. score = 20; min. score = 4). This was followed by the
environment domain (mean = 14.51; SD = 3.270; median
= 15; max. = 20; min. = 7), in the psychological domain
(mean = 13.59, SD = 2.541; median = 14.00; max. = 18;
min. = 7), and the lowest QoL was found in the physical
health domain (mean = 12.26; SD = 2.142; median = 13;
max. = 18; min. = 7). In terms of pathology, the QoL was
better in the somatic domain for patients with breast cancer
(mean = 14.25; median = 15.5) than for
patients with colon cancer (mean = 10.2;

Budna B. et al.
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Figure 1. Acceptance of illness and family status

There was, however, a statistically significant difference in
the environment domain (c? = 6.138; df = 2; p = 0.0461)
(Table 2).

An additional test demonstrated that patients aged
21-44 years rated their QoL in the environment domain
lower than those aged 45-64 years (p = 0.046). In the for-
mer group, the median score was 14, while in the latter it
was 16.

QoL in the social relationships domain differed sig-
nificantly between patients living alone and those living
with others (Mann-Whitney test: U = 897.5, p = 0.036).
Those who lived alone rated their QoL in the domain lower
(Me = 13) than those who lived with their families or part-
ners (Me = 16).

The use of treatment other than surgical did not af-
fect the respondents’ QoL. No statistically significant dif-
ferences were found with any of the combined treatment
categories (p > 0.05).

With regard to the number of surgeries, a statistically
significant difference was found concerning the envi-
ronment domain score (Mann-Whitney test: U = 1,249,
p =0.015). The patients who had undergone their first sur-
gery rated their QoL in the domain lower than those who
had undergone multiple surgeries. In the former group,
the median score was 13.5, while in the latter it was 16.
For other domains, there were no statistically significant
observations (p > 0.05).

To investigate whether acceptance of illness may affect
the QoL of patients undergoing surgical cancer treatment,

Table 2. Correlations between respondents’age and quality of life (QoL)

median = 11.25). In contrast, the QoL
was worse in the social domain for pa-

tients with breast cancer (mean = 9.55;
median = 10.5) than for patients with

colon cancer (mean = 15.75; medi-
an = 16.5).
No statistically significant differences

were found between age groups with re-
gard to the QoL in the physical health

(Kruskal-Wallis test: x> ¢ = 1.367; df = 2;
p = 0.505), psychological (¢ = 5.656;
df =2; p = 0.059), or social relationships

. 21-44y/o 45-64y/o more than 65 y/o
QoL domain : E - Test result
Me | Min. | Max. | Me | Min. | Max. | Me | Min. | Max.
i x> =1.367
f;';gi'e‘.i{_*;%a)'th 1307 15 [13] 8 | 15 | 12| 7 | 18 | df=2
. p =0.505
i X% =5.656
I(:;Sc)laﬁzoici%g)al 14 7 16 15 8 18 13 9 18 df=2
' p=0.059
i i i x> =2.783
(Ssig'fel 'f_'azt(;‘)mh'ps 16| 520 (16| 4|20 15| 5 | 20 | df=2
' p =0.249
Environment X?=6.138
(scale. 4-20) 147 |18 16| 8 | 20 14| 8 | 20| df=2
. p =0.046

domain (c* = 2.783; df = 2; p = 0.249).

‘ DOI: https://doi.org/10.2298/SARH190827030B

df - degrees of freedom; Me - median
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correlations were calculated for AIS and WHOQOL-BREF
scores. Spearman’s correlation coefficients were used (as
the Shapiro-Wilk test demonstrated that the variables were
not distributed normally).

Statistically significant results (p < 0.001) were obtained
for all domains, which indicates that the acceptance of ill-
ness is correlated with the QoL in four domains: physi-
cal health (R = 0.351), psychological (R = 0.422), social
relationships (R = 0.525), and environment (R = 0.533)
(Table 3). In all the domains, the correlation was positive,
indicating that higher levels of illness acceptance were as-
sociated with better QoL in the patients studied. The stron-
gest correlation with AIS was found for the environment
and social relationships domains, while the weakest one
was found for the physical health domain. Correlations
were also analyzed between the AIS and the QoL scores
and comorbidities, but no statistically significant results
were found.

Table 3. Correlation between the Acceptance of lliness Scale (AIS) and
the Quality of Life (QoL) scale

Acceptance of Iliness Scale (AIS)
Spearman’s
. correlation
QoL domain coefficient
R P
Physical health (scale: 4-20) * AlS score 0.351 <0.001
Psychological (scale: 4-20) * AlS score 0.422 < 0.001
Social relationships (scale: 4-20) * AIS score 0.525 < 0.001
Environment (scale: 4-20) * AlS score 0.533 <0.001

DISCUSSION

A patient’s attitude towards the diagnosis and illness deter-
mines his or her attitude and adherence to treatment [9].
Overall, the respondents presented “moderate” acceptance
of illness levels, with a mean AIS score of 28.3. Similar
findings were reported by Czerw et al. [6] (mean score of
27.56). Other findings from the cited study are also similar
to the present results, i.e. the patients” age did not affect
AIS scores in either study [6]. Most patients (56.16%) had
a moderate acceptance level in a study by Karczmarek-
Borowska et al. [10] (compared to 50.4% in the present
study), though contrary to Czerw et al. [6], the study found
that patients younger than 60 present higher acceptance
scores than the older ones. Slightly lower scores were found
among cancer patients in a study by Kolpa et al. [11] (25.35
points) and leukemia patients in a study by Wiraszka and
Lelonek [12] (23.27). Despite the initial presumption that
most cancer patients would have low illness acceptance
scores, more than one half of the respondents were found
to present high illness acceptance (50.4%), and low ac-
ceptance was only found for 16.3%. Similar results were
obtained by Pawlik and Karczmarek-Borowska [13], who
found 46.29% of breast cancer patients to accept their ill-
ness, and by Czerw et al. [14], who reported the mean
AIS score of 28.45 among breast cancer patients. Higher
acceptance levels were found in a study by Luczyk et al.
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[15], where 39.43% of breast cancer patients obtained high
scores. Religioni et al. [16] also studied prostate cancer
patients, who obtained a mean score of 30.39, and therefore
were also found to have a “high” level of illness accep-
tance (although 30 is a borderline score between moderate
and high). In patients with colon cancer, Czerw et al. [17]
found the mean AIS score of 27.74, which is also similar
to the present findings. In our study, 50.4% of the respon-
dents had high acceptance scores, while only 16.3% had
low scores.

The standardized WHOQOL-BREF questionnaire al-
lows for studying patients’ QoL directly. Findings similar to
ours were reported in a study on women by Lutgendorf et
al. [18], according to which the patients also predominant-
ly described their QoL as good. Slightly lower results were
found in a study by Applewhite et al. [19], who compared
thyroid cancer patients to patients with various other can-
cers (colon cancer, breast cancer, gliomas, and gynecologic
tumors). In the entire group, the overall QoL was found
to be moderate (a score of 5.56 on a scale of 0-10, with 10
denoting the highest QoL) [19]. An analysis of the available
Polish literature on the subject shows that women with
breast and gynecologic cancers perceive their QoL as good,
with a score of 146.99 points in the LQ-C30 questionnaire
before treatment, and 138.59 points after treatment. This
indicates that the perception did not change over the entire
period of treatment using various methods, as reported by
Pietrzyk et al. [20]. A similar observation was made in our
study, when comparing QoL between patients treated only
surgically and those in whom the surgical treatment was
combined with other methods. It is difficult to determine
why, despite often very radical treatment, patients maintain
relatively good QoL.

The second item of the WHOQOL-BREF concerns the
patients’ overall perceived health. Our finding may indi-
cate that despite the burden of cancer, patients experience
considerably less negative emotions than one could expect.

As described above, the WHOQOL-BREF questionnaire
comprises four sections, reflecting the respondents’ QoL in
specific domains: physical or somatic health, psychological,
social relationships, and environment. Our findings reveal
small differences in the QoL scores for each domain of
a patient’s life. Notably, however, the lowest scores were
found in the physical health domain, which may be due
to the limitations associated with cancer, such as weak-
ness or lifestyle changes recommended to patients after
surgery. The highest scores were found in the social rela-
tionships domain, indicating that patients felt supported.
The importance of social support in adaptation to illness
among cancer patients was highlighted by Wyszomirska et
al. [21], who also remarked that the availability of support
in difficult situations, as perceived by the patient, may be
even more important. Moreover, as stated by de Walden-
Galuszko [22], good psychological QoL in cancer patients
depends on their internal development, which increases
one’s psychological capacity. She also states that develop-
ment in these aspects not only enhances patients’ QoL,
but may even make their life fuller and richer than it had
been before they fell ill.
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One of the many aspects of the present study involved
the impact of the respondents’ age on their QoL. The ob-
tained results demonstrated statistically significant dif-
ferences only with regard to QoL in the environment do-
main. The additional test demonstrated that patients aged
21-44 rated their QoL in the environmental domain lower
(Me = 14) than those aged 45-64 (Me = 16). Entirely dif-
ferent findings were reported by Vigano and Morais [23],
describing patients unable to perform daily activities due
to considerable weakness, which may directly affect QoL
and tolerance of cancer treatment in elderly individuals.
Yet another situation is reported in a study by Tobiasz-
Adamczyk et al. [24], demonstrating significant differences
between younger and older patients with regard to their
perception of changes in their physical status, daily func-
tioning, and performance of social roles. Younger patients
experienced more restrictions due to disease symptoms.
In older patients, limitations in daily living were found to
be correlated to anxiety levels [24].

No statistically significant correlations between co-
morbidities and the AIS and QoL scores were found in
our study. This may be related to the low prevalence of
multimorbidity in the study group. Contrary results were
obtained by Zieliniska-Wieczkowska and Zychlinska [25],
though respondents in their study were aged above 60
years. These authors found patients with comorbidities to
have higher cancer acceptance.

The relationship between acceptance of illness and
the QoL was an important objective of our study. All the
authors emphasize the impact of illness acceptance on
patients’ lives. In addition to interventions to improve
their clinical condition, an improvement of patients’ QoL
requires psychological support, as the psychological do-
main was the one in which patients obtained lower scores
(13.59) compared to the social relationships (14.89) and
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ymu,aj npuxsataiba 6onecTn Ha KBanUTET XKUBOTA NocAe XUPYPLUKOr 1eYerba KoA,

6onecHuKa obonennx oa paka

bapb6apa byaHa', 3o¢mja bonaHoscka', Jan Jy3suiumn', Mapujyw Yaboscku'2
'MennumHcKn yHuBep3uTeT y Bpounasy, OakynteT 3paBCTBEHNX HayKa, KaTefpa 3a KNHMYKO 36pntbaBatbe, OfceK 3a OHKONOrujy 1

nanujatusHy Hery, Bpounas, losbcka;

2YeTBpTa BOjHOHacTaBHa 6onHuLa, Oferberbe xupypruje, Bpounas, Morbcka

CAXETAK

YBopa/Lum Pak je y Mosbckoj apyrv Hajuelhn y3pok cmpTu.
JepaH op yetvpu Morbaka TOKOM XMBOTa MMa pak, a jefiaH of
neT ympe of rbera.

CBpxa OBe CTyAuje je fa Ce NPOLEHN NprXBaTatbe 6onecTu u
FbEH YTULIAj Ha KBANINTET XKMBOTa XVPYPLLKU IeYeHrx 6onecHKa
obonenvx of paka.

Metoge Cryguja je obyxsatuna 123 6onecHuka obonena of
pakKa, XvpypLUK1 neyeHa namehy anpuna n maja 2017. rogrHe.
Hajuewhu cy 6unu pak gebenor upesa (33,3%) 1 pak fojke
(31,7%). LLle3geceT net nocTo 6onecHKa je neYeHo UCKIbyUYMBO
xupypLuku. Kopmwhenu cy Ckana npuxeataka 6onectu, ynur-
HUK 0 KBanuteTy xmnsota WHOQOL-BREF v opurnHanHa aHKeTa.
Pesyntatu LLle3gecet gBa 6onecHuka (50,4%) ncnosbuna cy
BMCOK HVBO NpunxBaTatba 6onectu. Buie of nonosriHe 6onec-
HUKa je CBOj KBANINTET XMBOTa OLIEHMIIO Kao gobap (41,5%) unm
Bpno pobap (13%). MpoHaheHa je no3uTMBHA Kopenauwja 13-
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MeDhy npuxsaTarba bonecty n pesyntata y 6040Bary KBanuTeTa
XKMBOTa y lOMEHNMA dr3muKor 3apasrba (R =0,351, p < 0,001),
ncyxonowkor ctamwa (R = 0,422, p < 0,001), ApyLUTBEHMX OA-
Hoca (R= 0,525, p < 0,001) n okpyxeta (R = 0,533, p < 0,001).
Ca GU3NYKMM 1 MCMXONOLKMM AOMEHMMA KOopenauyja je yme-
peHa, oK je Kopenauuja ca AOMeHVMa APYLWTBEHNX OAHOCA U
OKpYXetba jaka.

3aksbyyak By HMBO nprixBaTaka 601ecTn noBesaH je ca
60sb1IM KBanMTeTOM XMBOTa. [pnxBaTake 6onecT Huje y Be3u
Ca CTapoCHOM ;06U 6onecHNKa, HaUYMHOM Jieyera N NoHa-
B/batbeM onepaumje. bonecHnuUm Koju cy Xnsenm camm umanm
Cy 3HaYajHO HUXW KBANINTET XKMBOTa U 3HAYajHO HUXU CTeneH
npuxeaTarba 6onectu. bonecHnLM Koju Cy MOABPrHYTU NPBO)
ornepauujy KBanmTeT X1BOTa Y JOMEHY OKPY»KeHba OLeHUV Cy
Kao 3HaYajHO HUXMN.

KrmbyuHe peun: nprixsaTarbe 601€CT; KBaNUTET XKIUBOTA; KaH-
Liep; XMPYPLLKO Jleyetbe
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SUMMARY

Introduction/Objective The chronic obstructive pulmonary disease (COPD) exacerbations have a major
impact on outcomes of COPD patients. Pulmonary rehabilitation (PR) interrupts the vicious circle caused
by exacerbations. It has not been widely implemented as standard of COPD treatment yet.

The aim of study was to examine the effectiveness of PR in prevention of exacerbations.

Method The prospective observation study included stable COPD patients between January 2015 and
December 2018. The effects of PR on exacerbation rates were evaluated using univariate and multivariate
logistic regression analysis, taking into account age, comorbidity, vaccination status (against seasonal
flu), body mass index (BMI).

Results Study included 1,674 patients (956 males, age 65.93 + 8.45, current or ex-smokers 94.9%; 21 >
BMI 1,406 patients, 84%, FEV, < 80% 1,448 patients, 86.5%). The PR rate was 48.1%. There was signifi-
cant difference in PR status with respect to age (p = 0.020), comorbidities (p = 0.015), FEV, (p < 0.001),
respiratory symptoms using COPD assessment test (CAT) score (p < 0.001), vaccination against seasonal
flu (p < 0.001). Exacerbations occurred more frequently in non-PR patients (415 (51.6%) vs. 641 (73.7%),
p < 0.001). In multivariate analysis, PR (RR 0.421; 95% Cl (0.307-0.577); p < 0.001) and BMI = 21kg/m?
(RR 0.605; 95% Cl (0.380-0.965); p = 0.035) were independent protective factors and CAT score >10 (RR
2.375;95% Cl (1.720-3.280); p < 0.001) and FEV, < 80% (RR 2.021; 95% Cl (1.303-3.134); p = 0.002) were
independent risk factors from exacerbations.

Conclusion Patients who successfully completed PR treatment had significantly less frequent exacerba-
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tions compared to patients that not pass through PR program.
Keywords: AECOPD; COPD; CAT score; pulmonary rehabilitation

INTRODUCTION

The acute exacerbations of chronic obstructive
pulmonary disease (AECOPD) are challenging
for all physicians. After exacerbation, patient is
at increased risk of re-exacerbation and hos-
pitalization [1, 2]. Since there is no solid evi-
dence that any intervention decreases chronic
obstructive pulmonary disease (COPD) mor-
tality, treatment of COPD has two goals. First
is the control of symptoms, second is reduction
and prevention of COPD exacerbations [3].

The main non-pharmacologic COPD ther-
apy is the pulmonary rehabilitation (PR). PR
reduces dyspnea and fatigue and improves
psychological status of patients. It is evidence-
based program that helps improve the well-
being of patients. There are many national to
worldwide guidelines [Global Initiative for
Chronic Obstructive Lung Disease, American
Thoracic society (ATS), and European respira-
tory society (ERS)], which recommend PR for
COPD (Evidence Level A) [4, 5, 6].

The PR is one of the most cost-effective
therapies for COPD. Despite this fact and the

recommendations of the international and na-
tional guidelines, PR has not yet become well-
recognized standard of care of COPD and also
because a lack of medical staff specifically qual-
ified in PR (physiotherapist, pulmonologist) in
Europe [7, 8]. In addition, many patients had
denied taking the PR programs.

The PR effects among COPD patients have
been demonstrated in most of the studies com-
ing from developed countries as opposed to
developing or undeveloped countries where
there has not been much research regarding
this issue. Serbia is among these countries,
where there has been no research on the effects
of PR on COPD exacerbations, since 2007 [9].
This problem continues to be a great burden on
the health care system budget because of other
outlays. This study has risen from the need for
continued education in COPD patients and the
medical community regarding PR.

The aim of this study was to examine the
frequency and effectiveness of the PR among
COPD patients in Serbia. In addition, we exam-
ined the influence of patient related factors and
PR on reducing COPD exacerbations.
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METHODS

Prospective cohort study was conducted over four years
and it included consecutive ambulatory patients with
COPD (January 2015 - December 2018), at the Polyclinic
department of the Institute for Pulmonary Diseases of
Vojvodina (IPDV) in Sremska Kamenica, Serbia. We col-
lected basic demographics data and medical histories of the
patients with an established COPD diagnosis. The criteria
for being included in the study were patient aged over 40,
COPD diagnosis (based on a post-bronchodilator FEV /
FVC ratio of < 0.70) at least once a year.

The patients were divided into two groups according
to PR status and followed during a one-year study. The
demographic data included sex, age, smoking habits (packs
per year), and body mass index (BMI). PR was conducted
at the Polyclinic department of IPDV. Status of PR, COPD
assessment test (CAT), spirometry test (forced expiratory
volume in first second, FEV), six-minute walking distance
(6MWD), comorbidity and vaccination against seasonal flu
were obtained from the patient files and medical history at
IPDV, but also as given by the patient. Exclusion criteria
were active tuberculosis, cancer, unstable cardiovascular
diseases, neurological and musculoskeletal disorders, pa-
tients who passed away or did not finish the PR course.

Every outpatient had the PR course according to the
ATS-ERS statement and recommendations [5]. The
course lasted three weeks, one to three times per year.
The 60-minute exercise session was conducted every day,
consisted of aerobic and muscle strength training for upper
and lower extremities [10]. The patients were also advised
to exercise at least twice a week on their own after finishing
PR program. Physiotherapists were previously instructed
to homogenize the type and duration of all activities.

The study encompassed a once-per-year monitoring of
each patient. The major outcomes were moderate and/or
severe exacerbations during the one-year follow up. Mod-
erate exacerbation requires treatment with systemic corti-
costeroids or antibiotics; severe requires hospitalization or
evaluation in the emergency department [11].

All research procedures and patients were in accordance
with the standards of the Committee on ethics as well as in
accordance with good clinical practices and declarations
of the Helsinki committee and its later amendments or
comparable ethical standards. The research was approved
by the IPDV Ethics Committee.

Descriptive statistics were generated for all study vari-
ables, including mean and standard deviation for continu-
ous variables and relative frequencies for categorical vari-
ables. The y* test was used to determine whether there was
a significant difference between the expected frequencies
and the observed frequencies in one or more categories.
The predictive values of evaluated variables for COPD ex-
acerbations were evaluated with univariate and multivari-
ate logistic regression analysis. All univariate statistically
significant predictors were included in multivariate logistic
regression analysis. All probability values were calculated
by assuming a two-tailed o value of 0.05 with confidence
intervals at the 95% level. All statistical analyses were
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performed with SPSS for Windows version 17 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

The study included 1,674 patients (956 males, age
65.93 £ 8.45, current or ex-smokers 94.9%, packs-years
44.31 + 25.09). The average duration of COPD was
7.54 £ 5.32 years (range 1-38 years). The average BMI
was 27.24 + 4.89 (range 16.8-41.3), 268 patients had BMI
below 21 (16%). Most of the patients, according to FEV ,
were in stages 2—4 (1,448; 86.5%), every second was stage
2, every third in stage 3 (Table 1).

A total of 804 patients (48.1%) completed PR course,
minimum once per year (Table 2). Exactly 33 (4.1%) pa-
tients dropped out the PR due to comorbidities (heart
failure, locomotor disability). Unfortunately, 14 patients
passed away in both group (seven in both groups, PR and
non-PR); five due to severe exacerbation with respiratory
failure, one due to pneumonia, four due to heart failure,
five at home.

There were 1,473 patients with comorbidities; the most
frequent were arterial hypertension (n = 1,241; 74.1%),
ischemic heart disease (n = 432; 25.8%), diabetes mellitus
(n =357;21.3%) and arrhythmia (n = 363; 19.2%). One
comorbidity was present in 596 patients (35.6%), two in
474 (28.3%) and three or more in 366 (21.8%). There were
238 (14.3%) patients without comorbidities (Table 2).

Patients aged under 65 years [420 (52.2%) vs. 384
(47.8%); p = 0.020], those with comorbidities [721 (50.2%)
vs. 715 (49.8%); p = 0.015], patients with FEV > 80%
[144 (63.7%) vs. 82 (36.3%); p < 0.001], patients with
CAT <10 [344 (51.3 vs. 332 (48.7%); p < 0.001], those vac-
cinated against seasonal flu [301 (57.6%) vs. 222 (42.4%);
p < 0.001] and those walked less than 350 m on 6MWD
[210 (66.2%) vs. 108 (33.8%); p = 0.035] were more often
treated with PR (Table 2). There was no statistically signifi-
cant difference in the frequency of PR implementation ac-
cording to the sex, smoking status, BMI categories, number
of previous exacerbation, and number of comorbidities.

During the previous year (prior to entering the study),
1,402 patients (83.7%) had COPD exacerbations. After one
year of monitoring, 1,056 patients (63.08%) had exacerba-
tions. Exacerbations more frequently occurred in patients
who were not treated with PR compared to those who had
undergone PR [641 (73.7%) vs. 415 (51.6%), p < 0.001]. Pa-
tients who passed the PR program had less frequent COPD
exacerbations among all analyzed categories of age, pres-
ence of comorbidities, categories of BMI, immunization
against seasonal flu, and results of 6MWD test (p < 0.01)
(Table 2).

In a univariate analysis, significant protective factors
against exacerbations were PR, BMI > 21 kg/m?, and vacci-
nation, while significant risk factors were smoking, number
of previous exacerbations > 2, CAT score > 10, and FEV,
< 80%. In multivariate analysis, PR and BMI > 21 kg/m?
were independent protective factors and CAT score > 10,
FEV, < 80%, and number of previous exacerbations > 2
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Table 1. Patient characteristics, pulmonary rehabilitation, and acute exacerbation of chronic obstructive pulmonary disease
L Pulmonary rehabilitation

Characteristic n (%) p

Yes (804) No (870)
Male 956 (57.1) 443 (46.6) 513 (53.4) 0.268
Female 718 (42.9) 360 (50.2) 358 (49.8)
Age < 65 804 (48.1) 420 (52.2) 384 (47.8) 0.020
Age = 65 870(51.9) 384 (44.1) 486 (55.9)
Non-smoker 84 (5.1) 38 (45.2) 46 (54.8) 0.740
Smoker and ex smoker 1590 (94.9) 766 (48.2) 824 (51.8)
BMI* = 21 1406 (84) 685 (48.7) 721(51.3) 0.363
BMI < 21 268 (16) 119 (44.4) 149 (55.6)
Comorbidities 1436 (85.7) 721 (50.2) 715 (49.8) 0.015
Without comorbidity 238(14.3) 83 (34.9) 155 (65.1)
CMBD* - one 596 (35.6) 285 (47.9) 311 (52.1) 0.612
CMBD - two 474 (28.3) 233 (49.3) 241 (50.7)
CMBD = three 366 (21.8) 193 (52.3) 173 (47.7)
FEV * > 80% 226 (13.5) 144 (63.7) 82 (36.3) < 0.001
FEV, <80% 1448 (86.5) 660 (45.6) 788 (54.4)
CAT* =10 998 (59.6) 460 (46.1) 538(53.9) < 0.001
CAT< 10 676 (40.4) 344 (51.3) 332(48.7)
Number of patients with previous exacerbations >2 (n = 1,402) 298 (17.8) 137 (45.9) 161 (54.1) 0.615
Number of patients with previous exacerbations < 2 1104 (65.9) 520 (47.1) 584 (52.9)
6MWD* > 350 m 1356 (81.9) 594 (43.8) 762 (56.2) 0.035
6MWD < 350 m 318(18.1) 210 (66.2) 108 (33.8)
Vaccination 523 (31.2) 301 (57.6) 222 (42.4) < 0.001
Vaccination — no 1151 (68.8) 493 (42.8) 658 (57.2)

BMI - body mass index; CMBD - comorbidity; FEV1 - forced expiratory volume in the first second; CAT - chronic obstructive pulmonary disease assessment test;

6MWD - six-minute walking distance

Table 2. Frequency of chronic obstructive pulmonary disease* exac-
erbations in several patient groups according to pulmonary rehabili-

tation* status

Pulmonary

Characteristic n (%) rehabilitation p

Yes (804) | No (870)
AECOPD* 1056 415 (51.6) | 641 (73.7) | <0.001
Moderate 758 (71.8) | 334 (44.8) | 424 (55.2)
Severe 51(4.8) | 28(55.6) | 23(44.4)
?:;2:;‘;:“ and 247 (234) | 53(22.6) | 194 (77.8)
None 618 (100) | 389 (48.4) | 229 (26.3) | < 0.001
Age < 65 528 (50) | 228 (54.5) | 300 (77.7) | < 0.001
Age = 65 528 (50) | 187 (48.8) | 341(70) | <0.001
Non-smoker 63 (5.9) 29(73.3) | 34(73.9) 0.332
Smoker and ex smoker | 993 (94.1) | 386 (50.4) | 607 (73.6) | < 0.001
BMI* > 21 868 (82.2) | 362 (52.8) | 506 (70.2) | < 0.001
BMI < 21 188 (17.8) | 53(44.5) | 135(90.6) | < 0.001
Comorbidity 942 (89.2) | 394 (55.8) | 548 (75.2) | <0.001
Comorbidity no 114 (10.8) | 21(24.1) | 93(61.2) | <0.001
FEV1 = 80% 139(13.2) | 60(41.6) | 79(96.3) | <0.001
FEV1 < 80% 917 (86.8) | 355(53.7) | 602 (76.4) | < 0.001
CAT =10 595 (56.4) | 199 (43.3) | 396 (73.6) | < 0.001
CAT< 10 461 (43.6) | 216 (62.8) | 245(73.8) | 0.018
6MWD* > 350 m 855 (80.9) | 302 (42.5) | 553 (85.6) | < 0.001
6MWD < 350 m 201 (18.1) | 113 (53.8) | 88(81.5) | <0.001
Vaccination yes 300 (28.4) | 157 (52.3) | 143 (64.7) | 0.008
Vaccination no 756 (71.6) | 258 (52.6) | 498 (75.1) | < 0.001

AECOPD - acute exacerbation of chronic obstructive pulmonary disease;
BMI - body mass index; FEV, - forced expiratory volume in the first second;
CAT - chronic obstructive pulmonary disease assessment test;

6MWD - six-minute walking distance

DOI: https://doi.org/10.2298/SARH1907241111

Table 3. Predictors of chronic obstructive pulmonary disease* exac-
erbations according to logistic regression analysis

Univariate analysis RR 95% Cl p
Pulmonary rehabilitation 0.409 | 0.305-0.547 | < 0.001
Age = 65 0.880 | 0.662-1.170 | 0.379
Smoking (previous and actual) 2.204 | 1.182-4.111 | 0.013
BMI* > 21 kg/m? 0.513 | 0.334-0.788 | 0.002
Comorbidities 1.340 | 0.872-2.058 | 0.182
FEV * <80% 3.101 | 2.071-4.645 | < 0.001
CAT*score = 10 3.380 | 2.512-4.549 | < 0.001
Number of previous exacerbations >2 | 5.928 | 3.404-10.324 | < 0.001
6MWD* 1.169 | 0.768-1.574 | 0.294
Vaccination 0.737 | 0.550-0.987 | 0.040
Multivariate analysis

Pulmonary rehabilitation 0.421 | 0.307-0.577 | < 0.001
BMI* > 21 kg/m? 0.605 | 0.380-0.965 | 0.035
FEV * <80% 2.021 | 1.303-3.134 | 0.002
CAT* score = 10 2.375 | 1.720-3.280 | < 0.001
Number of previous exacerbations >2 | 4.222 | 2.372-7.514 | < 0.001

FEV, - forced expiratory volume in the first second;

CAT - chronic obstructive pulmonary disease assessment test;
BMI - body mass index; 6MWD - six-minute walking distance
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were independent risk factors from exacerbations, while
vaccination (p = 0.086) was not (Table 3).

DISCUSSION

The results of this study demonstrated that COPD pa-
tients receiving PR experienced significant reduction in
COPD exacerbations compared to non-PR patients dur-
ing one year follow up. The observed effects were more
pronounced in patients with comorbidities, low BMI,
CAT 2 10, and vaccination against seasonal flu.

A Cochrane meta-analysis by Puhan et al. [12] has
shown the results of 20 studies regarding the efficacy of
the PR in reducing the AECOPD. In our study, the effects
on AECOPD were comparable to other studies. Schuler et
al. [13] on 383 COPD patients noted a decreased number
of exacerbations (moderate and severe) one year after PR.
Katajisto and Laitinen [14] showed the decreasing of hos-
pitalization due to exacerbation after PR, but the study was
limited by small number of patients. Seymour et al. [15]
analyzed 60 patients, the proportion of patients that ex-
perienced an exacerbation in previous period resulting in
an unplanned hospital attendance was 57% in the non-PR
group and 27% in those receiving PR. Meta-analysis from
Moore et al. [16] showed that results from randomized
controlled trials suggest PR reduces AECOPD rehospital-
ization but results from the cohort studies did not. This
was probably caused by varying standard of PR programs
and the heterogeneous groups of COPD patients.

Compared to our study, Hassan et al. [17] demonstrated
similar results in number of comorbidities (85%). Crisafulli
et al. [18] showed that every second patient, from 2,962
patients, had at least one comorbidity, while in our study,
it was 35.6%. Two years later, 2010, Crisafulli et al. [19]
demonstrated reducing AECOPD among moderate and
severe COPD patients with comorbidities (316 patients)
after having completed the outpatient exercise-training
program, which we confirmed. Franssen and Rochester
[20] had similar results in 2014. Carreiro et al. [21] showed
there is no association between the number of comorbidi-
ties and PR outcomes, a finding that we also observed.

There is a great variety of duration in PR programs
worldwide, 3-9 weeks (4, 5, 22], Crisafulli et al. [19] used
three-week PR duration per course, just like we did in our
study. Houchen-Wolloff et al. [23] had the similar number
of patients (823; 54.3% out of 1,515) who had completed
PR. In many developed countries (United Kingdom, Can-
ada, Sweden) only 0.4-1.2% of all COPD patients have
access to PR [24, 25, 26]. But also, many of the patients
refuse to take the PR programs. IPDV started with outpa-
tient PR courses in 2014. Our study showed that younger
patients (< 65), patients without respiratory symptoms and
better FEV above 80%, who are active, are more likely to
accept PR programs in order to improve their health status
and avoid sick leave. Similarly, patients with comorbidities
and those vaccinated against seasonal flu are more familiar
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with the problems that carry exacerbations and are more
likely to accept interventions that reduce the risk, as Ilic et
al. [27] showed. Mihaltan et al. [28] recently showed that
physical activity levels were low in his study that com-
prised 2,190 patients (multinational COPD cohort, which
also included Serbia). Our patients, who are less mobile
(under 350 m of 6MWD), probably wanted to improve
their strength and daily activities with PR that Garrod
et al. [29] proved in their study. After PR program, there
were significant improvements in reduction of AECOPD
among patients both younger and older, BMI < 21 and
> 21, CAT < 10 and > 10, patients who could walk < 350
m and = 350 m of 6MWD.

This study has some limitations. First not all COPD pa-
tients were given the option of PR, as, unfortunately, some
specialist did not explain the true value of PR or did not say
anything to their patients. Also, many physicians, on the
primary health care level, did not know about PR program
for COPD. Second limitation is related to observational
study design. As this was not a randomized controlled trial
the baseline group were unbalanced. Nevertheless, the PR
turned to be significant negative predictor of exacerbations
when adjusted for confounding factors. Third, there were
probably varying criteria for hospitalization or observation
in the emergency room at health institutions. Despite these
limitations, to our knowledge, this is a first longitudinal
study investigating PR effects in exacerbations of COPD
in this region (Southeastern Europe — Western Balkans).
We believe our study is important as it underlines that in
resource-limited settings there is a great area for improve-
ment in COPD care using low-cost interventions such as PR.

CONCLUSION

Patients who successfully completed the PR treatment had
significantly less frequent COPD exacerbations compared
to patients that do not pass through PR program. Multivari-
able analyses confirmed that CAT score > 10, FEV, < 80%
and number of previous exacerbations > 2 were indepen-
dent risk factors, while PR program and BMI > 21 were
independent protective factors from COPD exacerbations.
From the aforementioned, the study demonstrates that
there is a great need for consistent information and educa-
tion of all COPD patients and physicians with emphasis
on prevention of exacerbation and progression of disease.
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YTuuaj pecnupatopHe pexabunutauumje Ha nojasy ersauep6baumja XxpoHU4He

oncTpyKktusHe 6onectn nnyha y Cpbuju

Mupocnas Vinuh'2, Wean Konutosuh'?, lanujena Kyxajoa'? bumbaHa 3se3guH'?, HeHen Jlanuh'? Carba Xpomu'2,

AnekcaHgpa Bynun'?

"MHcTuTyT 33 nnyhHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja;

2Ynneep3uTet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja;
SVHCTUTYT 3a KapAnoBacKynapHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja

CAXETAK

YBopa/Lwm Er3aliep6aLyje XpoHYHe OncTpyKTMBHE 6onect
nnyha (XOBM) umajy Benuku yTuuaj Ha Tok 6onectu. MNnyhHa pe-
xabunutaumja (MP) Nnpekmaa 3a4apaHu Kpyr ycnes noHaBsbaHMX
ersatep6auuja. MehyTtim, MNP jowu yBeK Huije LUMPOKO 3aXuBena
Kao CTaHfapAHW Aeo Tepanuje.

Linm papa je 6uo pa ce ytBpau edpektnBHOCT MNPy cnpeyaBary
ersauepbauyja.

Mertop pocnekTBHa oncepBaLiMoHa CTyAuja je yKibyuumna cTa-
6unHe 6onecHuke ca XOBIT (jaHyap 2015 - feriembap 2018) y INo-
NINKNVHWYKO] cry»k6m HcTTyTa 3a nnyhHe 6onectr BojsogyHe,
Cpemcka KameHuua. Mose3aHocT NP u er3auep6aumja XOBIT, kao
11 CTapOCTW, HAEKCa TenecHe mace (BMI), komopbuanTeTa, BaKLy-
Havuje NPOTMNB Ce30HCKOT rpuna, NCNUTUBAHA je y YHBapUjaHT-
HOj 1 MyNTNBAPWjaHTHOj NOTUCTUYKOj PErPECMOHOj aHANM3N.
Pesyntartu Cryauja je obyxsatuna 1674 6onecHuka (956 myLiKa-
paua, ctapocTu 65,93 + 8,45, 94,9% nyluaya 1 GMBLUMX MyLLAYa;
21 = BMI 1406 6onecHuka, 84%; FEV, < 80% 1448 bonecHuka,
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86,5%). YTBphHeHa je 3HauajHa pa3nuka y MNP cTatycy y ogHo-
cy Ha cTapocT (p = 0,020), komopbuguTtete (p = 0,015), FEV,
(p < 0,001), pecnupatopHe cumnTome KopuihereM ynuTHrKa
XOBI (CAT) (p < 0,001), BakumHauujy (p < 0,001). Ersauepbauuje
cy ce yewhe jaBrbane kof 6onecHuKa Koju Hucy 6vnu Ha MNP
[415 (51,6%) vs. 641 (73,7%), p < 0,001]. Y mynTnBapujaHTHOj
aHanu3y, He3aBMCHN NPOTEKTUBHW NPEANKTOPY NojaBe er3a-
Lepbauuje 6unu cy nnyhHa pexabunutauuja [RR 0,421; 95%
C1(0,307-0,577); p < 0,001] u BMI = 21 kg/m? (RR 0,605; 95% ClI
(0,380-0,965); p = 0,035). He3aBucHM GpakTopy pU3iMKa 3a Noja-
By er3auepbauuja cy 6unm CAT > 10 [RR 2,375; 95% CI (1,720-
3,280); p < 0,001] v FEV, < 80% [RR 2,021; 95% CI (1,303-3,134);
p=0,002].

3akmyuak bonecHmum Koju cy ycnewwHo 3aspumnu MNP umanu
Cy 3HauajHO Matbe ersavepbauuja y nopehemy ca bonecHmLma
Koju Hucy 6vnm Ha MP.

KmpyuHe peuun: AECOPD; COPD; CAT ckop; nnyhHa pexabunu-
Tauuja
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SUMMARY

Introduction/Objective Gunshot residue (GSR) on the skin of a victim are important evidence, with far
better precision, for reconstructive questions in the forensic investigation of cases involving gunshot
wounds.

The aim of this experimental study was to analyze if there was any significant difference in macroscopic
characteristics of wounds that were caused with different types of weapons from three different distances.
Methods This study was conducted at the Department of Ballistic and Mechanoscopic Expertise, Federal
Police Directorate. Experiments were done on pigskin and 55 samples were made. Shooting was con-
ducted using a system for safe firing. Samples of the pigskin were shot by firing projectiles from four dif-
ferent weapons and from three different distances, (contact wound, five centimetres and 10 centimetres).
Results At the contact range, wounds caused by automatic rifle had horizontal, vertical diameters larger
than those made by pistols. Diameters on the wounds that were caused with different pistols, were similar.
At the range of five centimetres, the narrowest part of contusion ring significantly differs even through
pistol wounds. Diameters at the range of 10 centimetres are in favor of these results. Gunpowder residue
scattering area was statistically different depending of type of weapon (p = 0.004).

Conclusion Wound diameters and surface area are useful for differentiation between pistol and rifle
caused wounds. It is unsecure method for determination of pistol caliber or fire range. GSR have much
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greater potential for future analyses, but even GSR cannot be used to determine pistol caliber.
Keywords: gunshot wounds; gunshot residue; macroscopic examination; caliber; fire range

INTRODUCTION

Throughout history, ballistics experts and fo-
rensic medicine experts have classified gunshot
wounds with respect to range by a variety of
methods. All of these methods include inspec-
tion and comparison with test firings or patterns
of gunshot residue (GSR) at the wound site [1].
Firearm-related injuries are a leading cause of
morbidity and mortality in the world. In many
shooting cases, bullets hit surfaces of various
parts of the human body (often the head) di-
rectly. For assessing the shooting distance, most
of the forensic literature describes only visual/
microscopic methods for examination of the
wound appearance and discharge particle pat-
terns around. Shooting distances from human
body surfaces can be divided roughly into four
ranges: contact, near contact range, intermedi-
ate range and distant range [2, 3]. In contact
wounds, the muzzle of the weapon is held against
the surface of the body at the time of shooting.
The appearance of tearing, scorching, soot, or
the imprint of the muzzle characterizes contact
wounds. In near contact wounds, the muzzle of

the weapon is not in contact with the skin, being
held a short distance away (a few centimeters).
A characteristic of this kind of gunshot is a wide
zone of powder soot overlaying seared blackened
skin around the entrance wound. Intermediate
range gunshot wound is one in which the muzzle
of the weapon is held away from the body at the
time of discharge, but is still close enough, so
that gunpowder expelled from the muzzle can
produce “powder tattooing” on the skin [4].
An impact velocity of only 150 to 170 fps is
required to penetrate the skin. Most entrance
wounds, regardless of the range, are oval to cir-
cular with a punched-out clean appearance and
are often surrounded by a zone of reddish dam-
aged skin (the abrasion ring). While powder tat-
tooing of the skin implies a close-range wound,
the fact that there are different forms of propel-
lant powder makes this unreliable finding. In
addition, indicative of a close-range injury is
a cherry hue appearance of underlying muscle
due to carboxyhemoglobin, formed by carbon
monoxide release during combustion [5].
Wound diameters and visual analysis of dis-
persion of GSR only are used in practice, like
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some kind of screening method, just to check if it fits to
the known story from crime scene, fire range etc. Previous
studies have distinguished that the caliber of the bullet that
caused the entrance wound in the skin cannot be deter-
mined by the diameter of the entrance. A .38-caliber (9
mm) bullet can produce a hole having the diameter of a .32
caliber (7.65 mm) bullet and vice versa. The size of the hole
is not only due to the diameter of the bullet, but also to the
elasticity of the skin and the location of the wound. An en-
trance wound in an area where the skin is tightly stretched
will have a diameter different from that of a wound in an
area where the skin is lax. Bullet wounds may be slit-shaped
in areas where the skin lies in folds or creases [2].

The size of the entrance hole in bone cannot be used to
determine the specific caliber of the bullet that perforated
the bone though it can be used to eliminate bullet calibers.
Thus, a bullet hole of 7.65 mm in diameter would preclude
it having been caused by a 9 mm (.38 caliber) weapon.
Bone does have some elasticity, however, so that a 9 mm
bullet may produce an 8.5 mm defect.

Previously, researchers tried to prove the potential us-
age of wound size, its surface area, but results were very
inconclusive. GSR on the skin of a victim is important
evidence, with far better precision, for reconstructive
questions in the forensic investigation of cases involving
gunshot wounds [3]. Powder soot may help to differentiate
between entrance and exit wounds, draw conclusions on
the muzzle-to-target distance and on the muzzle-target
angle [5, 6]. GSR consists of particles composed of anti-
mony, barium, and lead that arise from the condensation
of primer vapors and soot debris consisting of carbon and
metallic fragments [3, 6]. In recent times, there have been
no studies that tried to determine, or exclude, the type of
weapon or distance between body, and weapon with only
wound characteristics.

The aim of this experimental study was to analyze if
there was any significant difference in macroscopic char-
acteristics of wounds that were caused by different types
of weapons from three different distances.

METHODS

This study was conducted at the Department of Ballistic
and Mechanoscopic Expertise, Center for Forensic and In-
formation Support, Federal Police Directorate. This study
is performed in accordance with the ethical principles in
compliance with the law on the protection of animals of
Bosnia and Herzegovina. The study was approved by the
Ethical committee of the Medical Faculty, at the University
of Sarajevo, and used data is part of the author’s PhD thesis
(Figures 1 and 2).

The sample subject is pig (Figure 1). In total, 30 shoot-
ing pigskins were used, on which 60 shootings were made,
but five of them were not included in the analyses due to
technical error. Part of the pig’s body size is approximately
120 x 45 x 20 m composed of skin, subcutaneous and
muscle tissue, areas of the chest and abdomen, which is
attached to a solid surface. Shooting was conducted using
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Figure 1. Pigskin is used as a subject in this study due to its similarity
with human skin

Figure 3. System Verifier - The Secure Firing Device, Twin Tooling,
Canada

a system for safe firing from the firearm Verifire (The Se-
cure Firing Device, Twin Tooling Inc., Gormley, Canada)
(Figure 3). Samples of pig skins were shot by firing bul-
lets from four different weapons and from three different
distances (contact wound, and near contact wound, cen-
timeters cm and 10 centimeters) (Figure 4). The weapons
used in the experiment were most commonly used in the
Balkan region in last 10 years according to the Federal and
local police. Characteristics of weapons and projectiles are
presented in (Table 1, Figure 3). Because it was conducted
under experimental conditions, and used firearm devices,
all samples were included in analyses (Figure 3, Table 1).
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Figure 4. Examined characteristics of the wound; dimensions of the
wound, contusion ring and the scattering area of gunshot powder
particles were measured after shooting; based on these dimensions
we have calculated the wound area; the size of the wound was deter-
mined using five points; one central point, was taken and around it
the others; in one clockform, up to three, six, nine, and 12 hours; the
values of surface area were calculated using the rhombus as a model

After shooting, the dimensions of the wound, contusion
ring (CR), and the area of scattering of gunshot powder
particles were measured. Based on these dimensions we
have made calculation of the wound area. As a model of
surface, rhombus was taken into account (Figure 4).

Statistical analysis

Results are presented as count (percent) or median (inter-
quartile range) depending on data type. Fisher’s exact test
was used to assess significant differences between groups
regarding nominal variables. Mann-Whitney U-test was
used to test the differences between different weapons re-
garding interval data. No adjustment method for p values
was used due to the small sample size and experimental
nature of the study. All data were analyzed using SPSS

Table 1. Weapons of the experiment

Gradascevic¢ A. et al.

Statistics for Windows, version 20.0 (IBM Corp., Armonk,
NY, USA) and R Foundation for Statistical Computing ver-
sion R 3.4.2. (R Core Team, Vienna, Austria).

RESULTS

In total, 55 wounds were analyzed, caused with four dif-
ferent weapons and from three different distances. Dis-
tribution based on the range was very similar, with no
statistically significant difference in distribution, Fisher’s
Exact test p = 0.992 (Table 2).

First, we tested if there was any significant difference
in any of examined characteristics of the wound in total,
without considering range of firing. No significant differ-
ence was found in the horizontal or vertical diameter of
the wound, nor the surface between four different calibers.
CR in the narrowest and in the widest diameter had sig-
nificantly different values; furthermore, the area of GSR
was significantly different between tested calibers (Table
2.). We compared wound characteristics caused by pis-
tols, and based on that, we have concluded that the wid-
est and narrowest parts of CR significantly differs (widest
p = 0.002, narrowest p = 0.005), as do GSR scattering area
p = 0.036.

At the contact range, wounds caused with automatic
rifle had horizontal, vertical diameters, significantly larger
than wounds made by pistols (p < 0.05 vs. tested pistols).
Diameters on gunshot wounds that were caused with dif-
ferent pistols, were very similar and none of them was
statistically different (p > 0.05) (Table 3).

Weapons C(amh:qe)r Ammunition Mark missiles Manufacturer ;\:f;;ﬂglr;
Pistol Crvena zastava M70 7.65 7.65x 17 mm (0.32 AUTO) | PPU 0.32 AUTO Prvi partizan, UZice, Serbia A
Pistol Crvena zastava M57 7.62 7.62 X 25 mm PPU 2001 Prvi partizan, UZice, Serbia B
Pistol Ceska Zbrojovka Model CZ85B | 9 Luger 9% 19 mm Luger PPU 9 mm Luger | Prvipartizan, Uzice, Serbia C
;,t\AL;té):;gaztic rifle Zavod Crvena zastava 762 762 x 39 mm K97 Igmanhlzigii;,ol\%/io:gia and D
Table 2. General characteristics of examined wounds
Weapon

Parameters Pistol CZ M70 bPistol CZ M57 “Pistol CZ 85B dRifle CZ M70AB2

(n=14) (n=13) (n=13) (n=15)
Range
Contact 4 (28.6%) 3(21.4%) 3(21.4%) 5(33.3%)
5cm 4 (28.6%) 5 (35.7%) 5(35.7%) 5(33.3%)
10cm 6 (42.8%) 5(35.7%) 5(35.7%) 5(33.3%)
Wound horizontal diameter (mm) 43(2.7) 4 (1.65) 3.2(2.5) 4.5 (15)
Wound vertical diameter (mm) 4.7 (1.3) 4.5(1.5) 4(2) 4.5(18)
Surface area (mm?) 21.2(16.5) 20(10.5) 12 (26.1) 20 (376.5)
Wideset part of CR (mm) 4.3 (3)bd 9 (5.8)>d 4(7)¢ 20 (15)2bc
Narrowest part of CR (mm) 2.2 (2)bd 4.5 (2)2¢ 1.7 (1.5)bd 4 (12)><
GSR scattering area (mm?) 2034 (2037)<4 1606 (1595)<d 903 (724)2b4 4108 (2740)2b<

CR - contusion ring; GSR - gunshot residue;

2 significant difference compared to Pistol CZ M70 at level p < 0.05;

b significant difference compared to Pistol CZ M57 at level p < 0.05;
¢significant difference compared to Pistol CZ 85B at level p < 0.05;

d significant difference compared to Rifle CZ M70AB2 at level p < 0.05;
data are presented as median (interquartile range) or count

DOI: https://doi.org/10.2298/SARH191212020G
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Table 3. Comparison of wound diameters based on the type of a gun and range

In addition, diameters at the range of 10

Weapon cm are in favor of these results, with ver
y
Parameters *Pistol CZ PPistol CZ | Pistol CZ |  “Rifle CZ similar results (p > 0.05). Horizontal di-
LAY by 2ol MA0RER ameters between pistol CZ M70 and pistol
Eon.tad (nl)d‘ 4 - 3 - 3 - > - CZ85B were significantly different. Verti-
Von.ZOT: lameter (mm) | 68 (2'1) 6.5 (3)d 6 md 19:5 (Z)EIb'C cal diameter of wound caused with pistol
ertical diameter (mm) > G) >(.5) 70) 26 (750 CZ M57 (7.62 mm caliber) is significantly
Wound surface area (mm?) | 30.7 (40.2)¢ 28 (15.7)4 42 (13)¢ 507 (193)2b .. . .
. larger when it is caused with a 9 mm pis-
Widest part of CR (mm) 4,5(1.5)¢ 13(12) 11 (4) 12(2)? ..
tol or an automatic rifle. At the range of
Narrowest part of CR (mm) | 2.5 (1)< 6(7) 8(2)* 4 (1) 10 ds had sienifi v diff t
GSR scattering area (mm?) | 567.5 (144.2) | 1,000 (76.6) | 627 (487) | 1,575 (483) > €, WOUREs had sighicatitiy diiereit
5em () 4 s s s diameters of widest part of CR (F = 17.819,
Horizontal diameter (mm) |  4.2(1.8) 4(1) 3(0.7) 4(1.8) pf= 0.0gl). Regarding t.he. naﬁrrowes.;part
Vertical diameter (mm) 4723) 4(25) 4(1) 45 (0) of CR there was no statistically significant
Wound surface area (mm?) | 21.2(13.9) 20(10) 12 (6) 18 (5.6) dlfferer.lce (F= 3'6(.)8’ p= 0.063). Gl.ln'pow—
Widest part of CR (mm) 6.5 (2.1)° 8.1 (1) 6 (5)° 29 (6,55 der residue scattering area was statistically
Narrowest part of CR (mm) | 3 (0.3)"¢ 4.5 (1)a<d 2 (0.5)bd 15 (0)2b< different dependlng of type. qf Weaplon
GSR scattering area (mm?) |2,144.7 (602) | 1,710(2,4806) | 558 (771)¢ | 4,180 (1208) | (F =10.231, p =0.004). What is interesting
10 cm (n) 5 5 5 5 is that there was no statistically significant
Horizontal diameter (mm) 42 33(1) 318y 3(0.5) difference between GSR surface area around
Vertical diameter (mm) 3.8(2.5) 4.5 (1.2)+ 2.8 (1) 2.5 (1) wounds that were caused by pistols.
Wound surface area (mm?) | 17.6 (14) 18 (5.6)¢ 8 (4.6)° 8.7 (3) Analyses of wounds caused by the same
Widest part of CR (mm) 2.7 (0.5)b4 12 (5.8)*¢ 3(0)¢ 21 (8.5)2< caliber but from different ranges were test-
Narrowest part of CR (mm) | 1 (1)¢ 42y 15(03) | 35(1)= ed. Wounds caused by a 7.65 mm caliber
) 2,534.5 1,053 4,444.0 pistol, had similar dimensional character-
GSR scattering area (mm?) 2,012.5 (964)¢ ! . .. . . .
¢ (2676.1) O] @soy (302.5) istics, and range of firing did not have any

CR - contusion ring; GSR - gunshot residue;

2 significant difference compared to Pistol CZ M70 at level p < 0.05;

b significant difference compared to Pistol CZ M57 at level p < 0.05;
<significant difference compared to Pistol CZ 85B at level p < 0.05;

9 significant difference compared to Rifle CZ M70AB2 at level p < 0.05

Furthermore, wound surface area from automatic rifle
was significantly larger than surface areas created with
different pistol calibers (vs. CZ M70 p = 0.016, vs. M57
p =0.036; vs. CZ 85 B 9 mm p = 0.036). At the contact,
the values of widest and narrowest part of CR around the
wound in total are significantly different (p = 0.003 and
p = 0.004 retrospectively). We found that values of CR
at close range (contact) had similar widest part diameter
when firing from pistol with 7.62 mm, pistol with 9 mm or
with automatic rifle with 7.62 mm caliber (p > 0.05). Gun-
powder residue scattering area significantly differs between
weapons when firing from close contact (p = 0.007). Pistol
CZ M70 7.65 mm had smallest GSR scattering area, while
wounds from automatic rifle had biggest GSR scattering
area, but the size was very inconsistent.

At the range of 5 cm, there was not any significant dif-
ference in the diameters of the wound, or even in wound
surface: horizontal diameter (p = 0.526); vertical diameter
(p = 0.898), surface area (p = 0.903). The widest part of CR
was significantly larger when wounds were caused with an
automatic rifle (p = 0.001). Furthermore, there was not any
difference between wounds caused by pistols. The narrow-
est part of CR was statistically different between wounds (p
=0.015). The narrowest part of CR was different on pistol
wounds. Gunpowder residue scattering area was statisti-
cally different when firing with different weapons from 5
cm range (p = 0.007), with wounds from automatic rifles
standing out.
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influence. Wounds caused by pistols CZ

MS57 with 7.62 mm caliber had significantly

different horizontal diameter (p = 0.001).

There was significant difference between

horizontal diameters when firing with di-

rect contact on skin and from 5 cm range
(p = 0.04), also comparing wounds from direct contact
between pistol and skin and those from 10 cm range, there
was significant difference (p = 0.007). Horizontal diam-
eters of wounds did not statistically differ when comparing
those from 5 cm and 10 cm range.

A 9 mm caliber pistol caused much smaller wounds
when firing from 5 or 10 cm than those that were
caused from direct contact (vs. 5 cm p = 0.001; vs. 10 cm
p = 0.001). In addition, vertical diameter was significantly
smaller on wounds caused from 10 cm range than from
direct contact (p = 0.004). Surface area of the wound is
decreasing with the increase of the distance (p = 0.001).

The widest part and narrowest part of CR differed when
using a 7.65 mm caliber pistol, measuring from three dif-
ferent fire ranges (p = 0.005). GSR surface area had sig-
nificantly different values (p = 0.002), with trend of GSR
area increasing with increase in distance. GSR surface area
had significant change in value due to the change of fire
range (p = 0.049). This was due to the smaller size of GSR
scattering area when firing at the direct contact.

Statistically different values of widest (p = 0.007) and
narrowest part of CR (p < 0.001) were measured on
wounds caused with 9 mm pistol from different distances.
GSR scattering area significantly differ based on distance
(p =0.002). An automatic rifle had statistically different
values of widest and narrowest part of CR, based on dis-
tance (p = 0.002 and p = 0.057 respectively). There was
no difference between wounds that were caused from 5
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and 10 cm (p > 0.05). GSR surface area also significantly
differ between different distances, as surface widens with
the increase of distance (p = 0.027).

DISCUSSION

A small number of papers is done on this topic. In prac-
tice, we are searching for efficient, practical, and cheap
methods that could be used for determination of firing
distance and caliber.

Berryman et al. [7] compared wound diameters in head
injuries, with diameters measured on skulls. They have
concluded that there is no significant difference between
.22 (5.6 mm) caliber and .25 (6.35 mm) caliber at close
range wounds, while the .38 caliber (9 mm) wounds were
significantly different (p < 0.001).

In our experiment, no matter which weapon we used,
there was no significant difference between 5 and 10 cm
range. Both of these values are categorized in near contact
range, but diameters are decreasing with the increase of
distance. There have been no papers testing close-range
wounds so far.

Sahu et al. [8] had similar gunshot patterns in wound
caused by a 9 mm pistol, in their study on a cotton cloth
sheet. Horizontal diameter was wider for all the patterns at
5 cm range, but at 10 cm blackening was more dominant.

In our study, we used the geometrical shape of a rhom-
bus. Matoso et al. [9] in their study have proven that dif-
ferent morphologies in the entrance holes are produces by
three different calibers, using the same skull at the same shot
distance of 10 cm. A 9 mm caliber wound was irregular and
triangular, while a 10 mm caliber wound was round.

At the contact, the comparison of wounds caused by
different weapons, the values of widest and narrowest part
of CR around the wound in total, are significantly different
(p =0.003 and p = 0.004 retrospectively). Independently,
we found that CR at close range had similar widest part
diameter when firing from a 7.62 mm pistol, a 9 mm pistol
or with a 7.62 mm caliber automatic rifle (p > 0.05).

Gunpowder residue scattering area differ significantly be-
tween weapons when firing from close contact (p = 0.007).
Turillazzi et al. [10] showed that at 0.2 cm distance there
was circumferential blackening with soot deposited in zone
around entrance, while at 5 cm, a wide zone of powder soot
overlying seared blackened skin was evident in the wound.
Median area was not significantly different between 7.65
mm and 9 mm caliber. These results are in accordance with
our results. The authors have proven that GSR deposits in
the skin surrounding the entrance wounds strictly correlate
with the shooting distance. In our study, GSR surface area
had significantly different values (p = 0.002) when com-
paring calibers, with the trend of GSR area increasing with
increased distance. This is explained by the fact that both
ranges of 5 and 10 cm are categorized as near contact range.
Intermediate range has a smaller GSR area, and in contact
wounds with 0° angle GSR is in the wound channel [10].

The narrowest parts of CR could be used for determi-
nation between calibers, even between pistols. There is

‘ DOI: https://doi.org/10.2298/SARH191212020G
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almost no difference between 7.65 mm caliber and 9 mm
caliber.

Creating computer software for calculating wound
area is one of the future goals. Petruk et al. [11] discussed
multispectral method and means for determining the
distance of the shot on the skin tissues. Using the com-
puter model, they made an output of the expert system to
generate diagnostic solution in the form of the distance
to the target. They made a neural network. Multispectral
improved method and means for determining the distance
of shooting on the basis of the study gunshot injuries of
the skin tissues, which allows to register the skin damage
biological tissue forensic expert and use the findings as
an evidence base.

The possibility to use unburned propellant powder for
shooting-distance determination is analyzed in multiple
articles. Hofer et al. [12] have concluded that infrared lu-
minescence inspection of gunshot residue is an easy and
reliable method for the detection of propellant particles in
target tissue for about 80-90% of ammunition types. The
quantification of unburned propellant particle densities
can be used to draw shooting distance curves. The curve
slope strongly depends on the morphology of the propel-
lant particles. Muzzle-to-target distances could be deter-
mined up to 1.5 m for pistols and up to 3 m for revolvers.

Nowadays, GSR is the most used method for determin-
ing fire range. Even micro computed tomography analyses
are based on GSR. Giraudo et al. [13] has described, “By
increasing the firing distance, micro computed tomogra-
phy analysis demonstrated a clear decreasing trend in the
mean GSR percentage, particularly for shots fired from
more than 15 cm. For distances under 23 cm, the powder
particles were concentrated on the epidermis and dermis
around the hole and inside the cavity, while at greater dis-
tances, they were deposited only on the skin surface. Sta-
tistical analysis showed a nonlinear relationship between
the amount of GSR deposits and the firing range, well
explained by a Gaussian-like function?” In our study, GSR
area is also in correlation with the firing range.

Hlavaty et al. [14] have analyzed histologic findings
when estimating the fire range. They have proven that al-
though variations existed, dark material of GSR was his-
tologically identified in many skin and soft tissue, as well
as bone sections at all ranges with tested calibers. These
nonparallel results decrease the dependability of histol-
ogy for range of fire estimation and reinforce using gross
observation.

This study included a small number of samples and
only three ranges. In future studies, intermediate range
and long-range gunshot wounds should be taken into
account and analyzed. In addition, we made this experi-
mental study on pigskin, and more precise data would be
collected from an experiment done on cadaver skin.

CONCLUSION

A new study should be conducted on a larger sample,
which would include not only experimental conditions,
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but also the real conditions. Computer software that auto-
matically analyzes wound dimensions should facilitate the
work. Based on this small sample, vertical and horizontal
diameters, and wound surface area are useful for differen-
tiation between pistol and rifle wounds from contact and
near close range. It is an insecure method for determina-
tion of pistol caliber or fire range.

GSR has much greater potential for future analyses, but
even GSR cannot be used to determine pistol caliber. It
can be used to determine rifle inflected wounds, as it had
significantly higher values then GSR scattering area around
the pistol-inflicted wounds. In case there is a known weap-
on, GSR scattering area can be used to determine range.
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Since real-time shots were made at various angles, it is
necessary to introduce a correction coefficient.
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Usrneg n KapPaKTepUCTuKke paHa HaHeCeHUxX npojel(mnuma U3 Pa3/IMYUTOr BaTpeHor

OpyXja — aHUMaNHU mogen

Anuca Mpagawuesuh’, VisaH ConpatoBuh?, AHec JoryHunh?, Mupocnas Munowesuh?*, HepmuH Capajanh?

'3npaBcTBeHm LeHTap OfeHBanakpajca, MiHTepHa meanumHa, Epbax, Hemauka;

2YHusep3uTet y Beorpagy, MeanumHckn dakynteTt, IHCTUTYT 3a MEAULIMHCKY CTaTUCTUKY U MHdopMaTuKy, beorpag, Cpbuja;

3YnuBep3ntet y CapajeBy, MeanunHckm pakyntet, Kateapa 3a cyacky meauumHy, Capajeso, ®eaepaumja bocHe n XepuerosuHe, bocHa n

XepeLeroBuHa;

*YHuBep3auTeT y MpuwtnHm - KocoBcka MutposuLia, MeauumnHcKkn dakynteT, HCTUTYT 3a cyacky meauumHy, Kocoscka Mutposuua, Cpbuja

CAXETAK

YBoa/Unrb Pacvn 6apyTHux yectrua (PBY) Ha Koxu XpTBe je
BarkaH [10Kas, ca BUCOKOM npeLm3Howhy, kopuwheH aa 6u ce
[06uMnn oAroBopy 0 PeKoHCTPYKUKMju forahaja, Te aa 6u ce
objacHune paHe 13a3BaHe BaTPEHVIM OPYXKjeM.

Linsb oBe ekcnepumMeHTanHe cTyguje je 6una aHanmsa Makpo-
CKOMCKMX KapaKTepucTiKa paHa HacTanmx NpojeKkTuanma us
BaTPEHOr OPYXKja, @ 3aBNCHO Of Kanubpa 1 BpcTe opy»Kja Te
YAIbEHOCTN.

Mertop Cryauja je cnpoBefieHa y Oferbemy 3a 6anuctmuka u
MeXaHOCKOMCKa BelTauerwa PepepanHe ynpase nonuuuje.
EKcnepumeHT je cnpoBefeH Ha 55 y30paka CBUHCKE KoXe.
EkcnepumeHTanHa nyuHasa je BplleHa nomohy cuctema 3a
CUrypHy nyuay. MyLarbe je BpLIEHO ca TpY yAa/beHOCTH:
KOHTaKT, 5 cmun 10 cm.

Pesyntatn [punnukom nprcnoHa opyxja, paHe HacTane ny-
LiakbeM 13 ayTOMaTCKe NyLUKe 1Mane Cy XOPU3OHTasHe 1 Bep-
TVKanHe gujameTpe 3HaTHO Behe O OHYX HAHECEHUX MyLiatbeM

DOI: https://doi.org/10.2298/SARH191212020G

13 nuwTosba. finjametTpy paHa y3poKoBaHUX PasnnyunTum
MULITO/bUMA CY UMaJN ClIMYHE KapaKTepUCTHKe, 6e3 3HauajHe
pa3nuke. Ha yaasbeHOCTV of NeT LIeHTUMETapa Hajy»Ku Aeo Ha-
THEYHOT NPCTEHA je MMAo pasnuumTe BpegHoCcTy 1 Mehy paHama
HaHeCeHVM ncnasbyBakbeM NpojeKTina 13 NuwWTosba. ujameTpu
paHa 13a3BaHuX NPOjeKTUIMMa ca yaasbeHocTr og 10 cm nay y
KOPWCT NPETXOAHO HaBeAeHNM pe3ynTatima. PBY je ctatmctiy-
K 3HaYajHO Pa3NIUmMT 1 OBMCaH O BPCTM opyxja (p = 0,004).
3aKsbyyak [lnjameTpu 1 NOBPLUMHA PaHe KOPVCHHU Cy MOKa3a-
TesbU y pa3nnMKoBatby 13Mely paHa HaHeCeHMX NPojeKTUIMa
13 NULLTOSba OAHOCHO ayToMaTcKe nyLuke. MeTopa je HecurypHa
y yTBphVBatby Kanvmbpa 1 ygarbeHocTu nyuara. PBY nma mHoro
Behe moryhHocTt 3a 6ygyhe aHanuse, anv 1 oHe He Mory 6UTK
KopuwheHe 3a yTBphrBarbe Kannbpa npojekTina ncnambeHor
13 NULLTO/bA.

KrmbyuHe peun: paHe HaHeceHe BaTpeHUM opy»jem; pacun 6a-
PYTHMX YeCTMLIA; MaKPOCKONCKY Npernef; Kanvbap; yaarmbeHoCT
nyLarba

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):350-356



DOI: https://doi.org/10.2298/SARH190717110S

UDC: 616.6-022.1-085

PRELIMINARY COMMUNICATION / MPETXOAHO CAOIMLWUTEHE

“Jack of all trades” spotted in the Clinical Centre of
Vojvodina - first detection of Aeromonas hydrophila
from urinary tract infection samples

Gordana Smiesko'? Vera Gusman'?, Pavle Banovi¢®*
'University of Novi Sad, Faculty of Medicine, Department of Microbiology with Parasitology and Immu-

nology, Novi Sad, Serbia;

ZInstitute of Public Health of Vojvodina, Novi Sad, Serbia;

3Pasteur Institute Novi Sad, Novi Sad, Serbia;

*University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia

SUMMARY

Aeromonas hydrophila is representative of group within the Aeromonadaceae family that mainly causes
infections in humans. Aeromonads can induce meningitis, septicemia, respiratory and hemolytic uremic
syndrome as well as gastroenteritis. Regarding diverse mechanisms involved in virulence and metabolic
adaptation of Aeromonas hydrophila to various hosts and environments it is often introduced as “Jack of
all trades.” Here we report the first isolation of Aeromonas hydrophila from urine samples of three patients
from the Urology Department within the Clinical Centre of Vojvodina. Epidemiological survey identified
contact with surface water as the only mutual risk parameter. Following that, novel antibacterial agents

against Aeromonas hydrophila are discussed.

Keywords: A. hydrophila; urinary infection; resistance; antimicrobials

Aeromonas hydrophila is detected in a broad
variety of aquatic systems and it is regarded as
an opportunistic pathogen. It is a Gram-negative
bacterium and a representative of a group within
Aeromonadaceae family that mainly cause infec-
tions in humans — motile aeromonads [1]. The
presence of motile aeromonads was reported in
awide spectrum of food industry products (fish,
meat, vegetables, milk, etc.), with predominance
of Aeromonas hydrophila [2].

It is known that aeromonads have different
virulence factors and can induce meningitis,
septicemia, necrotizing fasciitis, respiratory and
hemolytic uremic syndrome, and finally gastro-
enteritis in humans, where Aeromonas hydrophila
was noted as the most common causative agent
[1,3-7]. Zhou et al. [8] reported that Aeromonas
hydrophila induces extra-intestinal infections
more often in patients with malignancy.

Food contamination is a mainly consequence
of using water contaminated with Aeromonas
spp.» as well as of overall poor hygiene in the
working area during food processing or stor-
age. It should be mentioned that milk is an
exceptional medium for Aeromonas hydrophila
growth, because of its nutrient composition, pH,
and moisture content. Moreover, detection of
Aeromonas hydrophila was reported in cheese,
raw and pasteurized milk [2].

Since Aeromonas hydrophila has adopted
diverse mechanisms involved in virulence and
metabolic adaptation to various hosts and en-
vironments, it is often introduced as “Jack of all
trades” [9]. Regarding the wide presence and

pathogenicity of Aeromonas spp. strains, extensive
and protracted use of antibiotics in treatment
and prevention finally resulted in evolution of
antimicrobial resistant strains, mainly in aquatic
microbial pathogen group [2, 5, 10, 11]. Fur-
thermore, Daood [12] reported a possible link
between rising antibiotic resistance of aquatic
strains and decreasing effect of antimicrobials in
patients with Aeromonas hydrophila infections.
Indeed, carbapenem-resistant Aeromonas spp.
was reported recently in humans [13]. Besides
that, Aeromonas hydrophila resistance to chlo-
rine, low temperature, and the ability to form
biofilm is described [14].

Here we report the first isolation of Aeromo-
nas hydrophila from urine samples of three
patients from the Urology Department within
Clinical Centre of Vojvodina. Epidemiological
survey was conducted in all three patients, where
contact with surface water was identified as the
only mutual risk parameter. All three samples
were inoculated on blood agar, endo agar, and
chromogenic agar, and were examined after an
incubation period of 18-24 hours. Due to the
atypical growth over the plates, Matrix Assisted
Laser Desorption Ionization — Time of Flight
mass spectrometry was used (MALDI Biotyper,
Bruker, Billerica, MA, USA), where the pres-
ence of Aeromonas hydrophila was confirmed.
Standard susceptibility to antimicrobials was
determined via Kirby-Bauer test, known as
the disc diffusion method; therefore, all three
patients were treated with fluoroquinolones and
reached remission.
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Considering the rising problem of multi-resistant Aeromo-
nas hydrophila, several approaches have been recently
suggested in order to outflank acquired bacterial resistance
mechanisms.

Vijayakumar et al. [11] have demonstrated remarkable
effect of fucoidan, marine brown seaweed extract, coated
with gold nanoparticles. The tested substance showed larger
inhibition zone compared to chloramphenicol (23.2 mm vs.
17.3 mm), as well as impressive biofilm inhibition activity
against Aeromonas hydrophila [11]. Considering the treat-
ment of aquatic organisms, as well as human patients, Rama
Devi et al. [10] conducted an experiment with approach to
target the quorum sensing system of Aeromonas hydrophila
by introducing rosmarinic acid. They reported effect that
includes significant inhibition of biofilm formation and pro-
duction of virulence factors in three Aeromonas hydrophila
isolates (AH 1, AH 12, and MTCC 1739) [10]. Stankovi¢
et al. [15] introduced millipede Pachyiuli hungaricus de-
fensive secretion compounds as potential antimicrobial
agents. Even lowest concentrations of isolated compounds
(0.20-0.25 mg/ml) were reported as effective in Aeromonas
hydrophila growth inhibition. They identified a total of 44
compounds, within which 2-methyl-1,4,-benzoqinone and
2-metoxy-3-methyl-1,4-benzoquinone were most dominant.
Antimicrobial activity of Serbian Propolis against Aeromonas
hydrophila was demonstrated by Ristivojevi¢ et al. [16] by

REFERENCES

1. Albarral V, Sanglas A, Palau M, Mifiana-Galbis D, Fusté MC.
Potential pathogenicity of Aeromonas hydrophila complex strains
isolated from clinical, food, and environmental sources. Can J
Microbiol. 2016;62(4):296-306.

2. Stratev D, Odeyemi OA. Antimicrobial resistance of Aeromonas
hydrophila isolated from different food sources: A mini-review. J
Infect Public Health. 2016;9(5):535-44.

3. Kali A, Kalaivani R, Charles P, Seetha KS. Aeromonas hydrophila
meningitis and fulminant sepsis in preterm newborn: A
case report and review of literature. Indian J Med Microbiol.
2016;34(4):544-7.

4,  Bruscolini F, Barbieri F, Battistelli M, Betti M, Dominici S, Manti A,
et al. A multi-approach study of influence of growth temperature
and nutrient deprivation in a strain of Aeromonas hydrophila. Int J
Food Microbiol. 2014;188:1-10.

5. del Castillo CS, Hikima J, Jang H-B, Nho S-W, Jung T-S,
Wongtavatchai J, et al. Comparative Sequence Analysis of a
Multidrug-Resistant Plasmid from Aeromonas hydrophila.
Antimicrob Agents Chemother. 2013;57(1):120-9.

6.  TsaiY-H, Shen S-H, Yang T-Y, Chen P-H, Huang K-C, Lee MS.
Monomicrobial Necrotizing Fasciitis Caused by Aeromonas
hydrophila and Klebsiella pneumoniae. Med Princ Pract Int J
Kuwait Univ Health Sci Cent. 2015;24(5):416-23.

7. Soliani Ml, Ocana Carrizo AV, Gasparotto AM, Rocchi M, Monterisi
A, Trucchia R, et al. Bacteremia by Aeromonas spp. in adult
patients who go to a university hospital. Analysis of ten episodes.
Rev Fac Cienc Medicas Cordoba Argent. 2019;76(3):154-8.

8. ZhouY,Yul,Nan Z Zhang P, Kan B, Yan D, et al. Taxonomy,
virulence genes and antimicrobial resistance of Aeromonas
isolated from extra-intestinal and intestinal infections. BMC Infect
Dis. 2019;19(1):158.

9. NagarV, Bandekar JR, Shashidhar R. Expression of virulence and
stress response genes in Aeromonas hydrophila under various
stress conditions. J Basic Microbiol. 2016;56(10):1132-7.

DOI: https://doi.org/10.2298/SARH190717110S

Smiesko G. et al.

a minimum inhibitory concentration assay, where zones of
inhibition appeared at 0.05 mg/disc, while at a concentration
of 0.20 mg/disc inhibition zone diameter was larger than
12 mm. Ramena et al. [17] tested antimicrobial activity of
various plant extracts against Aeromonas hydrophila. In
most cases, antimicrobial effect was insufficient compared
to oxytetracycline, where only clove and cinnamon extracts
showed inhibition zone diameter of 10.36 mm and 9.76 mm
at a concentration of 50 mg.

In conclusion, considering effect of reported compounds
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should be noted that multi-resistant Aeromonas hydrophila
strains are still not present in samples from Clinical Centre
of Vojvodina, although the possibility for the emergence
of resistant strains remains.

Ethical approval: All procedures described in this paper
involving human participants were in accordance with the
ethical standards and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Conflict of interest: None declared.

10. Rama Devi K, Srinivasan R, Kannappan A, Santhakumari S,
Bhuvaneswari M, Rajasekar P, et al. In vitro and in vivo efficacy of
rosmarinic acid on quorum sensing mediated biofilm formation
and virulence factor production in Aeromonas hydrophila.
Biofouling. 2016;32(10):1171-83.

11.  Vijayakumar S, Vaseeharan B, Malaikozhundan B, Gobi N,
Ravichandran S, Karthi S, et al. A novel antimicrobial therapy for
the control of Aeromonas hydrophila infection in aquaculture
using marine polysaccharide coated gold nanoparticle. Microb
Pathog.2017;110:140-51.

12.  Daood N. Isolation and Antibiotic Susceptibility of Aeromonas
spp. From Freshwater Fish Farm and Farmed Carp (Dam of 16
Tishreen, Lattakia). 2012;28(1):13.

13. Rosso F, Cedano JA, Parra-Lara LG, Sanz AM, Toala A, Velez JF, et
al. Emerging carbapenem-resistant Aeromonas spp. infections in
Cali, Colombia. Braz J Infect Dis. 2019;23(5):336-42.

14.  Elhariry HM. Biofilm formation by Aeromonas hydrophila on
green-leafy vegetables: cabbage and lettuce. Foodborne Pathog
Dis. 2011;8(1):125-31.

15.  Stankovi¢ S, Dimkic I, Vujisi¢ L, Pavkovi¢-Luci¢ S, Jovanovic Z,
Stevi¢T, et al. Chemical Defence in a Millipede: Evaluation and
Characterization of Antimicrobial Activity of the Defensive
Secretion from Pachyiulus hungaricus (Karsch, 1881) (Diplopoda,
Julida, Julidae). PLoS One. 2016;11(12):e0167249.

16.  Ristivojevic P, Dimkic I, Trifkovi¢ J, Beri¢ T, Vovk |, Milojkovi¢-
Opsenica D, et al. Antimicrobial Activity of Serbian Propolis
Evaluated by Means of MIC, HPTLC, Bioautography and
Chemometrics. PLoS One. 2016;11(6):e0157097.

17.  Ramena G, Ramena Y, Challa N. Identification and Determination
of Minimum Inhibitory Concentrations of Plant Extracts having
Antimicrobial Activity as Potential Alternative Therapeutics
to Treat Aeromonas hydrophila Infections. J Microb Pathog.
2018;2(1):1-9.

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):357-359



“Jack of all trades” spotted in the Clinical Centre of Vojvodina - first detection of Aeromonas hydrophila from urinary tract infection samples

»,Majctop cBux 3aHaTa” petektroBaH y KnnHuuykom ueHTpy BojsoguHe — npsa
usonaumja 6aktrepuje Aeromonas hydrophila n3 y3opaka ypuHapHux uHdpekumja

loppaHa Cmmeluko'?, Bepa lycman'?, Masne baHoBuh**

'YHuBep3uteT y HoBom Capgy, MeauumHckn dakyntet, Katenpa 3a Mukpobuonorujy ca napasutonorijom 1 umyHonorujom, Hosum Cag, Cpbuja;

2/HCTUTYT 3a jaBHO 3ApaBbe BojsoaunHe, Hosu Cag, Cpbuja;
*Macrepos 3aBog Hosu Cag, Hosu Cag, Cpbuja;

“YHuBep3uteT y HoBom Cagy, MeguuuHckn dakyntet, Hosu Cag, Cpbuja

CAXETAK

Aeromonas hydrophila je npefctaBHUK rpyne yHyTap damunuje
Aeromonadaceae, koja Hajuelhie foBoAN A0 060IbERA SbYA,
YKIbyuyjyhvi MEHUHIATUC, CENTUKEMU]Y, PECTIMPATOPHM 1 Xe-
MONUTUYKI YPEMU]CKN CUHAPOM, Kao 1 raCTPOEHTEPUTUC, FAe
ce Aeromonas hydrophila cmatpa Hajuelwhnm y3pokoBauem.
3axBarbyjyhu pa3nmumTum MexaHM3mma pa3soja BUpyneHLumje
1 MeTabonnyke apanTalmje Hacnpam pasnnumTix gomahuHa
¥ yTULaja crosballiibe CpeArHe, YeCTo ce Ha3nBa ,MajcTopom

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):357-359

CBUX 3aHaTa". Y 0BOM papy 13BeLITaBaMo O MPBOj N3onauuju
6akTepuje Aeromonas hydrophila n3 y3opaka ypviHa T1pu 60-
necHuka KnvHuike 3a yponorujy KnuHnukor LeHTpa BojsoamHe.
EnnaeMmnonoLKom aHKeTOM je KOHTaKT ca MOBPLUMHCKUM BO-
JaMa naeHTMGUKOBAH Kao jefuHN 3ajefHNYKI GaKTop pr3nKa.
Octatak TeKkcTa je nocseheH nperneay HOBMX MPUCTYMa aHTK-
MMKPO6He Tepanuje npoTtrs 6aktepuje Aeromonas hydrophila.
KmyuHe peun: Aeromonas hydrophila; ypuHapHe nHoekuuje;
pe3ucTeHuuja; aHTM6MOTUL
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A case report of a hybrid procedure (visceral and
partial aortic arch debranching) in the treatment of
a challenging aneurysm of the thoracoabdominal
aorta in the endovascular era
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SUMMARY

Introduction This paper aimed to present a hybrid approach as a less invasive and acceptable treatment.
Case outline Because of respiratory failure, the patient was deemed at high risk for open repair. Standard
thoracic endovascular aortic repair (TEVAR) was unfeasible, so the patient underwent the hybrid procedure
- partial aortic arch debranching at the first stage, followed by visceral debranching and endovascular
exclusion of thoracic aortic aneurysm as a final procedure. The postoperative course was uneventful and
the patient was discharged 10 days after TEVAR and visceral debranching.

Conclusion Staged hybrid procedure with combined debranching of the aortic arch and visceral arter-
ies is feasible and should be considered as an alternative treatment option in patients with high-risk for

open repair.

Keywords: endovascular procedure; aortic aneurysm; dissecting aneurysm

INTRODUCTION

Hybrid treatment with visceral and arch vessel
debranching followed by thoracic endovascular
aortic repair (TEVAR) has been used to treat
high-risk patients and therefore allows treat-
ment in this population group [1, 2, 3]. This
paper aimed to present a hybrid approach as a
less invasive and acceptable treatment.

CASE REPORT

A 56-year-old male was admitted to our hospi-
tal due to chronic dissecting aneurysm of the
thoracic aorta with the maximum diameter of
8 cm (Figure 1). Visceral and infrarenal part of
the abdominal aorta was free of dissection and
aneurysmal disease. A few years ago, he suf-
fered acute aortic dissection. Considering co-
existing chronic obstructive pulmonary disease
(forced expiratory volume in the first second
was 50%), the patient’s condition carried high
risk for open repair. Multidetector computed
tomography with angiography (MDCTA) im-
aging showed that standard TEVAR was un-
feasible because of inappropriate characteris-
tics of the proximal and distal sealing zone, so
staged hybrid procedure was selected. Partial
debranching of the aortic arch and visceral
arteries provided an adequate length of both
sealing zones of 25 mm. To achieve adequate

proximal sealing zone for stent-graft deploy-
ment in the Ishimaru zone 1 of the aortic arch,
we performed extrathoracic paratracheal ca-
rotid-carotid bypass in a right-to-left manner
in conjunction with carotid-subclavian bypass
using 8 mm tubular Dacron graft. After the
transverse section of the left common carotid
artery, the proximal part was ligated, while the
distal part was anastomosed to the Dacron
graft in an end-to-side fashion. The end-to-
side anastomosis was also created to the left
subclavian artery. We always endeavor to ligate
the subclavian artery. However, in this case, the
prevertebral part of the subclavian artery was
difficult to approach. The left subclavian artery
originated from the proximal landing zone, 12
mm away from the entry tear. Hence, it was
expected that stent-graft would cover the ar-
tery origin preventing the endoleak from the
left subclavian artery. Otherwise, endovascular
occlusion of the artery would have been indi-
cated. The procedure was performed under
general anesthesia. The carotid shunt was not
used because the retrograde flow from com-
mon carotid arteries was pulsatile. The post-
operative course was uneventful, so two days
later we performed visceral debranching via
the midline laparotomy. The right common
iliac artery was selected as an adequate inflow
vessel for visceral debranching. Celiac trunk
(CT) revascularization was accomplished via
bypass to the common hepatic artery (CHA)
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Figure 1. Multidetector computed to-
mography with angiography in volume
rendering reconstruction; a chronic dis-
secting aneurysm of the thoracic aorta

in an end-to-side fashion. CT and CHA were approached
through the gastrohepatic ligament in the lesser sac, while
superior mesenteric artery (SMA) was identified at the
base of the transverse mesocolon proximally to the origin
of the middle colic artery. We used a jump graft (tubular
Dacron graft of 8 mm) from the SMA to the CHA. The
graft was passed retroperitoneally from the right common
iliac artery to the SMA and then behind the pancreas to
the CHA. The CT and SMA were ligated after completion
of the bypass to avoid retrograde filling of the aneurysm
sac. TEVAR was performed immediately after visceral
debranching via the left transfemoral approach (Figure 2).

The thoracic aortic aneurysm was excluded using three
Valiant Thoracic Stent Grafts (Medtronic Vascular, Santa
Rosa, CA, USA) deployed above the renal arteries upwards
to the innominate artery using the distal-to-proximal im-
plantation technique which enables the deployment of a
larger diameter stent-graft into a smaller diameter graft.
Oversizing at the proximal and distal landing zone was
10-15%. To prevent paraplegia, cerebrospinal fluid drain-
age was used during the following 72 hours to maintain
the intrathecal pressure below 10 mmHg and mean arterial
pressure was targeted at > 80 mmHg. The postoperative
course was uneventful and the patient was discharged 10
days after TEVAR and visceral debranching. After five
years of follow-up, MDCTA showed the regular position
of the stent-graft and regular patency of the supra-aortic
and visceral debranching (Figure 3).

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.
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Figure 2. Completion angiography af-
ter thoracic endovascular aortic repair

Figure 3. Multidetector computed tomography with
angiography in volume rendering reconstruction, five
years after thoracic endovascular aortic repair

DISCUSSION

In this paper, we report a case with a chronic dissecting
thoracic aortic aneurysm who successfully underwent hy-
brid procedure. In terms of age and respiratory comorbid-
ity, our patient was considered high risk for conventional
open repair of a thoracic aortic aneurysm, which would
require thoracophrenolumbotomy, single-lung ventilation,
and aortic cross-clamping. A less invasive hybrid approach
was indicated as an acceptable treatment. Its theoretical
advantages implicate avoiding extensive two-cavity expo-
sure, aortic cross-clamping, and extracorporeal circulation.
Dissecting aortic aneurysm involved the thoracic part from
the left subclavian artery to the CT. In order to achieve the
adequate length of sealing zones and endograft apposition
to the inner aortic curvature, partial arch debranching and
retrograde bypass to the CT and the SMA were necessary.
We opted for a two-stage hybrid treatment. Extra-thoracic
partial debranching of the aortic arch was performed as a
first procedure. We used the pretracheal route for crossover
right-to-left carotid-carotid bypass, which we considered
easier for tunneling and with more space for anastomosis
creation. Other authors prefer the retropharyngeal route as
a shorter and more direct path across the neck [4]. Also, in
elective cases in which the left subclavian artery is going to
be covered by endograft, we always perform a left carotid
to subclavian artery bypass to prevent spinal cord isch-
emia, stroke, and arm claudication. Visceral debranching
did not include renal arteries revascularization, so TEVAR
was performed during the same procedure. In cases that
require renal arteries clamping and revascularization, some
authors recommend that TEVAR should be performed a
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few days after visceral debranching to allow the kidneys
to recover from the ischemia associated with the bypass
before subjecting them to the nephrotoxic iodinated con-
trast during TEVAR [5]. Because of extensive coverage of
the thoracic aorta, our patient was deemed as a high risk
for spinal cord ischemia, hence prophylactic cerebrospinal
fluid drainage was used as recommended by current guide-
lines of the European Society for Vascular Surgery [6].

Instead of hybrid procedures, in some institutions total
endovascular repair is possible using custom-made and
physician-modified fenestrated and branched devices, as
well as parallel graft techniques (chimney/periscope).

Published mid-term results of endovascular renal and
visceral artery revascularization are encouraging. Recently
published studies showed a high technical success rate of
94-96% and primary five-year visceral arteries patency of
93% after fenestrated and branched endografts; however, in
the same period, reinterventions were necessary in half of
the cases [7, 8]. Also, Tsilimparis et al. [7] showed favorable
outcomes of this technique, which is associated with lower
mortality and morbidity (acute renal failure and mesen-
teric ischemia) in comparison to the hybrid procedure.
High device costs and long manufacturing of custom-made
fenestrated and branched devices limit this technique in
cases with huge and symptomatic aneurysms. Also, these
devices are not available in many centers in developing
countries. Alternative “off the shelf” endovascular tech-
niques, like parallel graft techniques and physician-mod-
ified fenestrated stent-grafts, involve the use of standard
grafts with good short-term and mid-term results [9-15].
Considering the anatomy of our case, we deemed that the
diameter and shape of the true lumen were inadequate
to accommodate two chimney grafts for the CT and the
SMA. Furthermore, we assessed that periscope graft in
these arteries would be associated with acute angulation
and risk for thrombosis.

Fenestrated stent-grafting in the aortic arch is techni-
cally challenging due to difficulties in stent-graft orien-
tation and fenestration positioning. In situ fenestration
techniques might avoid these problems, but because of
possible issues with stent-grafts durability and ischemic
complications during temporary carotid arteries cover-
age, this technique has not been widely adopted [16, 17,
18]. In recent years, arch branched endografts have been
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developed as a new technique for revascularization of su-
pra-aortic branches. Despite encouraging initial results,
further studies are required to standardize this technique
[19, 20, 21]. Chimney technique to extend the proximal
landing zone in TEVAR is feasible in the majority of vas-
cular centers, with satisfied midterm outcomes, but not
without a risk of major complications [22-25]. Zhao et al.
[26] compared the outcomes of the chimney and hybrid
technique for the reconstruction of a single arch branch
and found that type Ia endoleak rate was significantly
higher in the chimney group. Supra-aortic branch angu-
lation and excessive oversizing were determined as a major
risk factor for type Ia endoleak. Furthermore, compression
and fracture of chimney graft, as well as retrograde type
A aortic dissection, can lead to lethal consequences [27,
28]. Frequently performed excessive oversizing and bal-
looning of endografts, as well as more than one chimney
graft, carry the greatest risk for retrograde dissection. In
our institution, fenestrated and branched endograft tech-
niques are not an option for aortic repair yet. Although the
problem of the proximal landing zone in our case could
be resolved by two chimney grafts for the left subclavian
and the common carotid artery, we did not consider this
technique because of the abovementioned reasons.

In selected cases of difficult aortic arch anatomy and
risk for retrograde type A dissection after TEVAR, a fro-
zen elephant trunk can be an alternative method for arch
repair [29]. Sometimes, when the aortoiliac segment is not
suitable for inflow, antegrade visceral debranching from
the ascending aorta might be performed [30].

Staged hybrid procedure with combined debranching
of the aortic arch and the visceral arteries is feasible and
should be considered as a treatment option in patients with
high-risk for open repair.
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MpuKas xubpugHe npouesype (BMcLepanHor u napumjanHor ‘aebpaHumnHra’ nyka
aopTe) y TPeTMaHy KOMMNIEKCHe aHeypu3Me TopakoabaoMHHaNHe aopTe

Yy €HA0BACKYNapHOj epu

Munow Cnagojesuh'? Urop Konuap'?, MeTap 3nataHoBuh?, Catba JoBaHoBWR?, J1azap Jasugosuh'?

'YHuep3utet y beorpagy, MeguumHckn dakynter, beorpag, Cpbuja;

2KnuHnuku yeHTap Cpbuje, KnuHuka 3a BackynapHy 1 eHaoBackynapHy xupyprujy, beorpag, Cpbuja;
*KnuHuukm yeHTap Cpbuje, LieHTap 3a pagronorujy n MarHetHy pesoHaHuy, beorpag, Cp6uja

CAMETAK

YBop Linm oBor paga 610 je fa npukaxe xmbpuaHu TpeTMaH
Kao Matbe MHBA3VBHY Y MPKXBaT/bMBY ONLMjy Neyetba.
Mpukas 6onecHMKa 360r 3HaUajHOT PECNMPaATOPHOT KOMOPOU-
JuTteTta 60N1eCHUK je 610 HEMPUXBAT/LMBOT PU3MKa 3a Knacuy-
Hy OTBOPEHY XVPYPrujy aHeypusmMe TopakasHe aopte. Takohe,
CTaHAAPAHU eHAO0BACKYNapHY TPeTMaH Huje 6vo moryh 36or
HeafeKBaTHe NPOKCMMaJlHe 1 AnCTanHe 3o0He duKcauuje, Te
je bonecHuK TpeTnpaH xnbprgHom npoueaypom. Mpoueaypa
je paheHa y oBa akTa. Y MpBOM aKTy yuMkbeH je napuujanHm
'AebpaHumHr’ (eHrn. debranching — onBajatbe rpaHa of rnaBHor
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cTabna) nyka aopte. Y Apyrom akTy yUntbeH je BUCLiepanHu
'AebpaHuvHr, Moce Yera je aHeypri3Ma TopaKasiHe aopTe eKc-
KnyAvpaHa nMniaHTaumnjom cTeHT-rpadta. MoctonepatnBHm
TOK je NpoTekao 6e3 KomnanKaLuja 1 60NeCHIK je OTnyLITEH
AeceTor NoCTonepaT1BHOT AaHa.

3aksbyyak KomnnekcHa xnbpuvgHa npoleaypa y ABa akTa Koja
YKIbyuyje 'nebpaHumHr’ aOpTHOT NyKa, @ MOTOM 11 BUCLIEPATTHIX
apTepuja, NnpefcTas/ba Moryhy Tepanujcky onuujy kog onec-
HVKa ca BUCOKMM PU3MKOM 32 OTBOPEHO XUPYPLLKO Jleuere.
KmbyuHe peun: eHgoBackynapHa npoLeaypa; aHeyprsma aopTe;
aopTHa Ancekumja
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SUMMARY

Introduction Larrey hernia is a very rare type of the left sided parasternal congenital hernia with the
incidence of 1-3% of all anterior diaphragmatic hernias.

Case report The paper describes Larrey congenital diaphragmatic hernia in an adult female patient, aged
70 years. Seventeen years earlier, the patient had had problems with intermittent left side chest pain,
hypertension, dyspnea, shortness of breath, fatigue, and abdominal discomfort. She had no past surgical
history, and no traumatic rupture of the diaphragm. An open surgical repair was conducted, reducing
the herniated organs back into the abdominal cavity, and closing the diaphragmatic defect, repaired
with a non-absorbable suture. During the immediate postoperative period, as well as six months later,
the patient had a remarkable postoperative recovery.

Conclusion Larrey hernia represents an extremely rare kind of the anterior diaphragm hernias, which
can be symptomatically manifested in older persons over 65 years of age. The treatment in the cases of
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asymptomatic and symptomatic Larrey hernias is a surgical intervention.
Keywords: Larrey hernia; Morgagni hernia; adult diaphragmatic hernia; open repair

INTRODUCTION

Larrey hernia represents an exceptionally rare
type of left sided congenital diaphragmatic
hernia, with an incidence of 2% of all anterior
diaphragmatic hernias with intra-abdominal
organ prolapse into the chest cavity, through
the so-called “Hiatus Larrey” or the left ster-
nocostal triangle. It usually symptomatically
manifests later in life. In addition to the left-
sided one, there is also a hernia called Mor-
gagni right-sided anterior congenital hernia,
which occurs more frequently, in 90% of the
cases, and a hernia called Morgagni-Larrey
hernia, which is bilateral, and the incidence of
which is around 8% (Figure 1) [1, 2, 3].

CASE REPORT

We report a case of a 70-year-old woman, suf-
fering from intermittent left-side chest pain,
hypertension, dyspnea, shortness of breath,
fatigue, and abdominal discomfort. She had
had no past surgical history and no traumatic
rupture of the diaphragm. The difficulties oc-
curred 17 years earlier, in the form of intermit-
tent heart palpitations and arrhythmia symp-
toms. During the previous six months, she had
complained about vague thoracic and abdomi-
nal discomfort with mild dyspnea in exertion.

On admission, the woman was hemody-
namically stable, and the laboratory analyses
were within normal limits. She was examined at
The Clinic for Digestive Surgery. Preoperative
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Figure 1. Anatomical locations of the common types of
diaphragmatic hernia

computed tomography (CT) revealed a large
segment of transversal colon herniating into the
left hemithorax, causing a partial compression
of the lung (Figure 2). The patient was operated
on under general anesthesia, upper and midline
laparotomy was done with a herniated omen-
tum, and the transverse colon was reduced into
the abdomen (Figures 3 and 4).

A 6 x 3 cm defect was identified just behind
the xiphisternum, through which a part of the
omentum and transverse colon herniated into
the left hemithorax.

After confirming viability by inspection and
palpation, the contents were reduced back into



Larrey diaphragmatic hernia in an adult

Figure 2. a) Preoperative sagittal computed tomography scan of the
chest and abdomen with Larrey left side parasternal congenital dia-
phragmatic herniation of the abdominal contents into the thoracic
cavity; b) preoperative sagittal computed tomography scan with the
arrow showing anterior Larrey defect and anterior hernia

Figure 3. Intraoperative photograph showing diaphragmatic herniation of
transverse colon and omentum trough the hernial defect into the thorax

the abdomen. The diaphragmatic defect was repaired and
the plication of the diaphragm was performed with an in-
terrupted suture (Figure 5).

The postoperative course was uneventful, and the pa-
tient was discharged from hospital on the eighth postoper-
ative day. Six months after the operation, during a control
examination, the patient was feeling well and a remarkable
reduction of symptoms was noticed. The control CT scan
was normal (Figure 6).

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

DISCUSSION

Diaphragmatic hernia is a weakness of the diaphragmatic
wall that allows the passage of the abdominal organs into
the chest cavity. According to the cause of occurrence, it
is mainly congenital, but in 7% of the cases it can also be
acquired as a consequence of trauma with a rupture of the
diaphragm. According to the place of origin, congenital
hernias can be classified as Bochdalek hernia, located pos-
terolaterally, and Morgagni-Larrey or Morgagni-Larrey
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Figure 4. Intraoperative photograph showing the hernial defect on
the left side of the retrosternal part of the diaphragm

Figure 5. Primary closure of the retrosternal diaphragmatic defect
using multiple interrupted sutures

Vitrea®
W/L:1500/-500
Coronal 16mm MIR

Figure 6. Six months after the operation control computed tomog-
raphy scan was normal

anterolateral hernia, located parasternally, retro-chondro-
sterally, or in the retrocostoxyphoid region [4].

Larrey hernia represents an exceptionally rare type of
congenital diaphragmatic hernia. It occurs as a conse-
quence of a failure of fusion in the anterior portion of the
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pleuroperitoneal membrane, resulting in the appearance
of the left-sided defect in the retrosternal part of the dia-
phragm, called “Hiatus Larrey; or the left-sided sternocos-
tal triangle [1]. It was named after the surgeon of Napoleon
Bonaparte, Dominique Jean Larrey (1766-1842), who first
described it in 1829, while analyzing the alternative ways
in the treatment of pericardial tamponade [4]. Alongside
Larrey’s hernia, a more frequent congenital diaphragmatic
hernia is the Morgagni’s one, localized on the right side, and
named after the famous Italian anatomist and pathologist
from Bologna, Giovanni Battista Morgagni. He described
it in his study De sedibus et causis morborum per anatomen
indagatis (On the seats and causes of disease investigated by
anatomy) in 1761 [5]. In the case where hernia is present
bilaterally, it is called Morgagni-Larrey [6].

The incidence of congenital hernias is 0.3-0.5/1,000
in newborns, while Bochdalek hernia occurs in 1/2,200
childbirths. In cases of the front, or anterolateral ones, it is
1/1,000,000 childbirths [7]. Depending on the existence of
the hernia sac, it is possible to classify them into so-called
“true” and “false” hernias. The “true hernias,” where hernia
sacs are present, occur as a consequence of the disorder in the
development of the diaphragm during the fetal period, when
the closure of the pleuroperitoneal hiatus occurs, but the mi-
gration of the muscle is missing. In this case, the increased
intra-abdominal pressure moves organs from the abdominal
into the chest cavity, together with peritoneal evagination,
which represents a hernia sac. The “false hernias” occur in
the embryonic phase of development, when the closure of
the pleuroperitoneal hiatus is missing, so the movement of
intra-abdomen organs into the chest cavity is not followed by
the peritoneum, with a subsequent lack of the hernia sac [4].

In general, the symptoms of anterolateral hernias occur
during childhood, with respiratory symptomatology, while
in only around 2-3% of the cases they manifest in adults,
mainly around the age of 58 in the female population, and
around the age of 50 in the male population [8].

In the review and analysis of 298 cases, Horton et al. [9]
indicate that 28% of patients had no symptoms, while in 75%
of the examinees there were some disturbances, such as pain
and dyspnea. In the study by Abraham et al. [10], where the
highest number of Larrey hernia cases were analyzed, 50% of
the examinees were asymptomatic at presentation. The most
common contents of hernia were stomach, transverse colon,
omentum, and spleen. The conditions for the appearance
of clinical disturbances are the increased intraabdominal
pressure, pregnancy, obesity, chronic constipation, chronic
obstructive lung disease, bronchial asthma, etc. [2, 10]. The
clinical manifestation of Larrey hernia can also be developed
as an acute condition in 25% of the cases. It occurs due to
incarceration, i.e. volvulus of the abdominal cavity organs
into the chest (stomach, transversal colon, omentum, small
intestine, etc.), with gangrene formed and with perforation
[6, 10]. The most common content of the anterolateral her-
nias is the omentum and the transversal colon, which was
the case with our patient [11].

The diagnosis is set by a plain chest X-ray. However,
the golden standard for diagnosing Larrey hernia is con-
trast CT. In cases where it is necessary to differentiate the
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unclear pictures of mediastinal or parasternal masses, it is
also possible to apply the magnetic resonance imaging of the
chest and abdomen [12]. The treatment of Larrey hernias,
asymptomatic and symptomatic, is essentially surgical, per-
formed in a timely fashion to prevent complications, such as
incarceration, obstruction, strangulation, or volvulus with
gangrene of the bowel. There are two possible approaches:
transabdominal and transthoracic. In the series of 298 pa-
tients, from the aforementioned study by Horton et al. [9],
49% of the patients were treated trough thoracotomy, 30%
through laparotomy, 17% laparoscopically, and 0.7% thora-
coscopically. The transthoracic approach has an advantage
in the expressed adhesions of the hernia and the hernia sac,
with pericardial pleural and other mediastinal structures.
It also refers to the patients who had a previous abdomi-
nal operation. The transabdominal approach presents an
advantage in the cases where it is necessary to explore the
opposite side of the diaphragm, due to the suspicion of the
existence of Morgagni, or Morgagni-Larrey hernia, and to
explore the remaining part of the abdominal cavity, owing
to the suspicion of other associated diseases, particularly in
cases of acute conditions with strangulation of the abdomi-
nal cavity organs [12, 13]. A combined approach should also
be mentioned, which implies that the operation began with
one approach (transabdominal or transthoracic), and then
continued with another, in the conditions of non-reducible
hernia, gangrene with perforation of the hollow viscus, etc.
In addition to the so-called “open approach,” it is possible
to make a minimally invasive, i.e. laparoscopic or thoraco-
scopic approach. The well-known advantages of the mini-
mally invasive treatment, including the faster postoperative
recovery, as well as the shorter hospitalization period and
minimal scarring, urged an increased number of surgeons
to treat the patients in this manner in the last several years
[1, 14]. The robotic surgery, whether transabdominal or
transthoracic, represents another technological progress
with well-recognized advantages: ergonomics, preciseness
of instruments, as well as easy operation in narrow spaces
[15, 16]. With regard to the treatment with a small-diameter
hernia opening (less than 16 cm?), it is possible to perform
a primary suture, while in larger defects (larger than 20-30
cm?), the plastics of the diaphragm opening is induced with
the help of various kinds of meshes, to avoid tension [14].
The data from the literature indicate that polypropylene
meshes are mainly applied, but the possibility of using other
types of meshes has not been excluded [17].

Larrey hernia represents an extremely rare kind of the
anterior diaphragm hernias, which can symptomatically
manifest in persons over the age of 65 years. This kind of
hernia should be taken into account in older patients suf-
fering from long-term respiratory problems, palpitations,
fatigue, difficulties in discharging, swollen abdomen, and
occasional pain. The plain chest X-ray and CT represent
choices of diagnostic procedures that could discover the
existence of the anterior left diaphragm hernia with high
precision. The treatment of asymptomatic and symptom-
atic Larrey hernias is a surgical intervention.
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Napeosa aujadparmanHa Kuna Kog ogpacne ocobe

lopax CraHojesuh', Munuua Hectoposuh', BpaHko bpaHkosuh', Anekcanaap borgaHoBuh?, MunaH PagojkoBuh!,

He6ojwa Vriatosuh’

'YHuBep3uTteT y Huwy, MegnumHckn dakyntet, KnuHuukm yeHTap Huw, Knunuka 3a gurectsHy xupyprujy, Kategpa xvupypruje, Haw, Cpbuja;
2KnuHnukm yeHTap Huw, KnuHuka 3a TopakanHy xvpyprijy, Huw, Cpbuja

CAXETAK

YBop JlapeoBa xepHuja je Bpio peaak o6nvk npepme ne-
BOCTpaHe napacTepHasiHe KOHreHUTaHe Kiie ca MHLMAEHLOM
1-3% cBUX Npeatbrx AnjadparmanHux Kuna.

Mpuka3 6onecHuKa MprKasaH je cnyyaj nojase Jlapeose Kune
Kog eHcke ocobe ctape 70 roguHa. CeamHaecT roarHa nma-
na je npobneme ca noBpemMeHUM 60510BMMA Y IEBOj CTPAHU
rPYAHOT KOLUA, XUMepTeH3ujy, ANCMHE]Y, 3aMOp 1 HeNarogHoCT
y Tpbyxy. BonecHuLa Huje npe Tora onepricaHa HATYK je Mana
nospegy anjapparme. OnepricaHa je OTBOPEHUM NMPUCTYNOM,
ca Bpaharbem opraHa 13 rpygHor Kolla y TpoyLHy gynsby, ca

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):364-367

3aTBapatbeM fujadparmanHor oTBopa HEPECOPMTUBHIM KOH-
Liem. TOKOM HenmocpeAHOr NOCTONePaTUBHON MeproAa 1 WecT
MeceL noce kera bonecHrLa je MMana ypeaaH KIMHYKIA TOK.
3ak/byu4ak JlapeoBa Kuna je n3y3eTHO peTka BpCTa npefre
AvjadparmanHe Kune, Koja ce CUMNTOMATCKU MOXe MaHudec-
TOBaTV 1 Koj ocoba cTapujux o 65 rofuHa. TpeTmaH Kog acum-
NTOMAaTCKUX 1 CUMNTOMATCKMX JlapeoBux Kuna je XxmpypLika
VHTEpBEHUMja.

KmbyuHe peun: JlapeoBa kuna; MoprarujeBa Kuna; aujadpar-
MarHa Kuna Kof ofpacivx; OTBOPEHV NpucTyn
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SUMMARY

Introduction Pediatric brain stroke is a rare condition, with the incidence of 1.2-13/100,000. The most
common consequence is hemiparesis with unilateral hand impairment. There is level 4 evidence that
robotics may improve the function of upper limbs. In this paper, we present the effect of combined
robotic rehabilitation and kinesitherapy on the distal portion of the arm in the chronic phase of hemi-
paresis in childhood.

Case outline In a 7.5-year-old girl the treatment with robotic neurorehabilitation was administered
in the chronic phase of post-stroke rehabilitation, 18 months after the stroke, involving individualized
kinesitherapy for 30 minutes, and virtual reality-based rehabilitation using the robotic Smart Glove for
30 minutes. The rehabilitation protocol was administered for 12 weeks (five times a week). The results
of therapeutic evaluation showed that the level 2 of Manual Ability Classification System remained un-
changed until the end of treatment, while the grade assigned for the spasticity of flexors in the forearm
and fingers was 2 at the treatment onset, 1+ after four weeks of therapy, and 1 after eight and 12 weeks
of therapy. Qualitative improvement of arm function through the increase of the overall value of the
Quiality of Upper Extremity Skills Test was evidenced at each evaluation testing, being the greatest after
the first four weeks of rehabilitation (4.83%).

Conclusion The result of our study suggests that combined robotic rehabilitation and kinesitherapy
can improve the functional motor performance of the arm involved in the chronic recovery phase
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after a pediatric stroke.
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INTRODUCTION

A brain stroke is a devastating disease predomi-
nantly occurring in the elderly; however, it may
occur in children as well. In general, pediatric
stroke can be divided into arterial ischemic
stroke (AIS) and hemorrhagic stroke. The di-
vision is the same as in the adult population,
but the difference lies in its etiology [1].

The incidence of pediatric stroke ranges
1.2-13/100,000 inhabitants and it is considered
a rare condition in the pediatric population
[2]. The incidence rate of childhood AIS has
been 1.6/100,000 per year [3]. However, it is a
worrisome fact that the prevalence of pediatric
stroke has risen by around 35% between 1990
and 2013 [4].

The risk factors for AIS in the pediatric pop-
ulation are arteriopathy, cardiac disease, cardiac
surgery/interventions, sickle cell disease, infec-
tions, thrombophilia, etc. [5].

The signs and symptoms of acute stroke in
children are similar to those in adults. The most
common symptoms include hemiparesis and
hemifacial weakness in 67-90%, and speech or
language disturbances in 20-50% [6]. Clinical
presentation of childhood stroke varies de-
pending on the age of the child, with younger

children usually having motor deficits, while
older children commonly have a combination
of language disorders and motor deficits [7].
It has been proposed in some studies that the
recovery patterns and pathways differ between
children and adults affected by stroke [8].

In spite of these differences in the aspects of
etiology and recovery, therapeutic approaches
for pediatric stroke are still largely based on
the treatment of stroke in adults [2]. It should
be stressed that stroke in childhood presents a
serious rehabilitation challenge since in a high
percentage of the affected it leads to physical,
cognitive, and psychosocial disability. These
deficits have a deep impact on independent
functioning, everyday activities, and the qual-
ity of life of the affected children. Since there
is a lack of randomized controlled studies that
would address the issue, the optimal treatment
is still debated upon, and most of the rehabili-
tation recommendations are based on expert
consensus or weak evidence [5, 9, 10]. Recovery
of the arm function is one of the main goals of
rehabilitation attempts after childhood stroke;
the upper limb function is essential in the per-
formance of everyday activities and has a sig-
nificant impact on independent functioning
and the overall quality of life of the affected
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Figure 1. Multidetector Computed
Tomography angiography in the axial
plane showing a hypodense zone in
the basal ganglia and internal capsule
of the left side

children. The described abilities are largely determined
by the distal function of the upper limb.

The first published systematic review of the papers deal-
ing with the effectiveness of non-pharmacological rehabili-
tation interventions in motor and cognitive impairments
after pediatric stroke has indicated that the available evi-
dence supports the use of robotics in the rehabilitation of
an upper limb [11].

CASE REPORT

In a 7.5-year-old girl, the treatment with robotic neuro-
rehabilitation was administered in the chronic phase of
post-stroke rehabilitation. At the age of five years and 10
months, after an hour-long strong headache, right-sided
dissociated-type hemiparesis had developed (plegic arm
and severely paretic leg). Multidetector Computed Tomog-
raphy (MDCT) angiography in the axial plane showed a
hypodense zone in the basal ganglia and internal capsule
of the left side (Figure 1). MDCT angiography scanning,
performed 2.5 months after the stroke, showed patency
of intracranial arteries (Figure 2). An early rehabilitation
treatment was introduced on the fourth post-stroke day,
followed by an intensive rehabilitation treatment at the
Physical Medicine and Rehabilitation Clinic, continuing
rehabilitation with periodical out-patient treatment. Prior
to robotic rehabilitation treatment, it was established that
there were no cognitive impairments nor speech impair-
ments.

The rehabilitation protocol was administered on the
distal part of the paretic arm, consisting of individualized
kinesitherapy (exercises to increase the motion range, to
stretch shortened muscles, to strengthen agonist muscles)
for 30 minutes, and virtual reality (VR)-based rehabilita-
tion using the robotic Smart Glove (SG) for 30 minutes,
under constant supervision of trained, licensed therapists.
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Figure 2. Multidetector computed to-
mography angiography, presented in
3D volume rendering technique, show-
ing patency of intracranial arteries

Figure 3. RAPAEL Smart Glove™

The rehabilitation protocol was administered for 12 weeks
(five times a week).

The RAPAEL Smart Glove™ (Neofect, Yong-in, Korea)
is a high technology device designed for rehabilitation of
the distal portion of an upper limb after brain stroke (Fig-
ure 3). The glove represents a sensory device, supported
by a computer system, able to follow/detect and measure
the range of movements of the distal portion of the arm:
forearm (pronation/supination), wrist (flexion/extension,
radial/ulnar deviation), and fingers (flexion/extension of
each of the fingers). The training games are divided in ac-
cordance with the aforementioned movements of all joint
segments.

In each game, the patient is asked to perform a task as-
sociated with a particular movement. The games simulate
the activities of daily living, and owing to the algorithm the
SG adjusts individually the optimal game difficulty level
(for games such as catching a butterfly, chopping food,
playing drums, squeezing oranges, fishing, table sweeping),
with visual feedback information.

The observed parameters of therapeutic evaluation are
spasticity and functional motor status of the arm.

Spasticity was assessed according to the Modified Ash-
worth Scale [12].

The manual ability was classified according to the Man-
ual Ability Classification System (MACS) [13]. Quality of
Upper Extremity Skills Test (QUEST) was used for the
assessment of the achieved functional motor level of the
arm [14].

The measurements of the above parameters were per-
formed before the treatment, and four, eight, and 12 weeks
after the treatment started. There were no adverse events
during the intervention and during the measurement of
outcomes.

The results of the therapeutic evaluation showed that
the level 2 of MACS remained unchanged until the end of
treatment, while the grade assigned for the spasticity of
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flexors in the forearm and fingers was 2 at the treatment
onset, 1+ after four weeks of therapy, and 1 after eight and
12 weeks of therapy. The total value of QUEST at the first
testing was 79.71%; 84.54% after four weeks; 88.73% after
eight weeks; and 90.18% at the completion of therapy. The
greatest increase of QUEST subscore was evident in the
domain of grasping, for as high as 14.12% in relation to
the initial value.

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

DISCUSSION

There have not been many papers dealing with the issue of
long-term arm recovery after pediatric stroke, in contrast
to the adult populations, for which it has been established
long ago that the distal portion of the upper limb is the
last part of the body to recover [15]. In recent years, the
interest in this problem has slightly increased. A study of
the problem of pediatric AIS has been published, dealing
with the motor functional outcomes and recognition of
early poor outcome predictors aiming at adequate early
interventions and long-term rehabilitation. The results
suggest that fine motor functioning, adaptive behavior,
the performance of the activities of daily living, and the
overall quality of life are all lower compared to population
norms. It has been found that pre-school children have
poorer motor outcomes [16].

In the design of the rehabilitation protocol we abided by
the recommendations of the Royal College of Paediatrics
and Child Health (2017): Stroke in childhood and Royal
College of Physicians Intercollegiate Stroke Working Party
(2016), stating that the time from stroke should not prevent
us from considering intensive training and that it is neces-
sary to engage in training for at least 45 minutes every day
for as long as patients are willing to participate, showing
some measurable benefits from the treatment 5, 17]. The
rehabilitation protocol in our study lasted 60 minutes, five
times a week for 12 weeks. Due to common cold and family
reasons, the patient did not attend treatment four times.

Considering the use of robotics, we should stress that it
is a technologically innovative approach so that standard
protocols and measurement indicants in the assessment
of robotic neurorehabilitation have not yet been reported
in the literature. It is, however, interesting for the chil-
dren, it motivates them quickly to actively participate in
the performance of movements that simulate everyday
activities, with very important feedback incorporating vi-
sion, hearing, proprioception. Our opinion is that the lack
of randomized studies is the reason for level 4 evidence
that robotics may improve the function of upper limbs in
children with hemiplegia and spasticity [11]. In particular,
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this level has been determined based on a paper in which
a significant beneficial effect was achieved in hemiplegic
children in terms of movement coordination and spastic-
ity, which were maintained for as much as a month after
robotic therapy [18]. The decision that our rehabilitation
protocol should involve both kinesitherapy and robotic
therapy was based on the fact that the therapy with SG sys-
tem was possible with voluntary movements only and did
not involve assisted movements, which were indicated and
administered in the therapy even before the use of robotics
in our patient. In fact, we decided to try the approach with
robotics when there had not been any functional motor
improvement of the arm during five months’ monitoring
period and with occasional kinesitherapy.

Our selection of measurement indices involved spastic-
ity, the functional motor status of the arm, and participa-
tion in the activities of daily living. Spasticity reduction
supported various functional outcomes so that after four
weeks of treatment spasticity score was reduced by a half,
and the QUEST score increased by as much as 4.83%. Each
evaluation testing showed a qualitative improvement of the
arm as a whole, with the greatest QUEST subscore increase
in the domain of grasping, as we expected to a degree.

The termination of the therapy was based on the recom-
mendations by the Royal College of Pediatrics and Child
Health (2017): Stroke in Childhood, when the girl lost
interest for games involving SG and when the functional
improvement of the arm status in the last period was only
1.45% [5]. The level of manual ability of the arm in daily
living activities improved, as her parents stated, but re-
mained at level 2 by the MACS classification.

It can be interesting to consider the paper by Frascarelli
et al. [19], who reported in 2009 on clinical improvement
of control and coordination after the use of robotics in
children with movement disorders, but were unable to
establish which of the training variables had the greatest
impact on recovery. Ten years have passed from the pub-
lication of this paper, but we still do not have an answer
to the dilemmas reported in the paper. Many important
questions remain open, among which the key problems
are the treatment protocol definition, the optimal dura-
tion of intensive training, and whether the use of robotics
can shorten this period and improve the outcome. It has
been established so far that the use of robotics cannot re-
place the usual individual exercise techniques in children,
but it has been proven that it could contribute to func-
tional recovery [11]. The role of VR-based rehabilitation
remains to be confirmed in the future in further studies,
which would hopefully provide higher levels of evidence.
The result of our study suggests that combined robotic
rehabilitation and kinesitherapy are able to improve the
functional motor performance of the arm involved in the
chronic recovery phase after a pediatric stroke.

Conflict of interest: None declared.
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Heypopexabunutauuja pyke po6oTMKOM nocne MoXKAaHOT yaapa Koa Aeue

XpucTuHa Yonosuh'23, Nuguja Oumutpnjesuh'? Bara Hypuh?, Corba JaHkoBuh*

'YHuep3utet y Huwy, MegnumHckmn gakyntet, Huw, Cpbuja;

2KnuHunuky ueHTap Huw, Knuhvka 3a drsnkanHy meguunry n pexabunutauujy, Huw, Cpbuja;

*Monuknunuka Neuromedic, Huw, Cpbuja;
“KnuHnukm LenTap Huw, LieHTap 3a pagnonorujy, Huw, Cp6uja

CAXETAK

YBogp lNegunjatpujckn MoxaaHy yaap cnaga y peTka cTaka ca
nHUmaeHumjom og 1,2-13/100.000. Hajuewha nocneguua je
xemunapesa ca owrteherem GyHKLUMje pyke. locToje foKasu
HVBOa 4 Aa poboTUNKa MoXe nobosbliaTyt GyHKLM]Y ropH X
eKcTpemmTeTa.

Linmb nprikasa je epekat KOMOMHOBaHe NprMeHe PO6oTUYKe
pexabunuTaluje n KUHe3uTepanuje Ha JUCTaNHU Ae0 pyKe Y
XPOHUYHO]j ha3y xemmnapese y gevjem y3pacry.

Mpuka3s 6onecHuka Kop gesojune ctape 7,5 rogrHa, 18 me-
ceuu nocne NefmnjaTpmjckor MoXxAaHor yaapa NpUMetbeH je
pexabunnTaLMoHn NPOTOKON ANCTANHOT AeNa PyKe: KUHEe3M-
Tepanujckn nporpam y Tpajatby of 30 MUHyTa 1 poboTcKa pe-
xabunutayuja npumeHom Smart Glove y Tpajary og 30 MUHYTa.
[MpoTokon je npumetbrBaH y Tpajatby o 12 Hepesba, NeT nyTa
HeferbHO. Pe3yntaTi Tepanujcke eBanyauuje Cy nokasanum aa
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je GyHKLMOHANHY MOTOPUYKIN HUBO PyKe 0CTao HEMPOMEHbEH,
[a je cnacTmumTeT npema MoadrKoBaHoj ALIBOPTOBO] CKa-
nn Gnekcopa NoanakTuLe 1 NPCTHjy Of NOYETHE BPeAHOCTH
2 nocne YeTMpu Hepesbe Tepanuje N3HOCMo 14, a nocne ocam
1 12 Hepema 1. KBanuTtaTvBHO nobosbluare dyHKLUMje pyKke
KpO3 MopacT yKyrnHe BpefHOCTY TecTa 3a NPOLeHy CNPeTHOC-
TU rOpHUX EKCTPEMUTETa €BUAEHTUPAHO je Ha CBaKOM eBa-
nyauujckom TecTrparby; Hajaehe je 6uno nocne npee YeTpu
Heperbe pexabunutauuje (4,83%).

3aksbyyvak Pe3yntati Haller ncTpaxuBarba nokasanu cy ga
KOMOMHOBaHa NpyMeHa poboTcke Heypopexabunutayuje y3
KrHe3uTepanujy nobosbiuasa GyHKLMOHATHO MOTOPWYKM OMO-
paBak pyKe y XpOHUYHO]j Gpa3u nocne neaujaTprjckor MoXgaHor
yAapa.

KmbyuHe peun: MoXXaaHu yaap; AeLia; roprmn eKCTEMUTET; Po-
60TUKa; pexabunuTtayuja
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The breast necrosis caused by oral anticoagulant
therapy
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SUMMARY

Introduction Described in 1943 for the first time, breast necrosis during anticoagulant therapy is only
rarely encountered in clinical practice.

The objective of the article is to describe a patient who underwent anticoagulant therapy and developed
breast necrosis during it.

Case outline A 57-year-old female patient was admitted to hospital with pain in her left breast, which
upon examination showed to be erythematous, swelled, and hard. She had started experiencing the
symptoms a few days earlier, and denied having had a fever. Over the previous four weeks she had
received anticoagulant treatment (acenocoumarol) as popliteal embolectomy prophylaxis. The breast
was firm, edematous, of limited mobility, and with no pectoral muscle infiltration. The breast ultrasound
showed a homogeneous mass, with no signs of fluid retention or suspicious lesions. Upon admission,
the patient began receiving intravenous antibiotic treatment and underwent blood tests. The second
day upon admission, the patient’s breast revealed a clearly demarcated area of necrotic skin. Surgical
treatment was indicated. The surgery was performed in two stages, the first of which included a partial
resection of the necrotic breast tissue, and the second simplex mastectomy. Histological analysis showed
severe superficial necrosis, with underlying diffuse deep venous thrombosis and marked arteritis of
medium and small vessels. Focal areas of extensive necrosis were found deep in the breast parenchyma.
Conclusion Considering that breast necrosis is extremely rare, it is usually not suspected initially. Learn-
ing about the patient’s undergoing anticoagulant therapy is of crucial importance for reaching the right
diagnosis. Breast abscesses should also be ruled out. Surgery is the treatment of choice, as changes to
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the breast tissue are usually irreversible.

Keywords: anticoagulants; necrosis; gangrene; breast; hemorrhage

INTRODUCTION

Breast necrosis and breast gangrene are syn-
onyms of a condition which is rarely encoun-
tered in clinical practice. Breast necrosis was
first described by Cutler in 1924 [1]. Flood et
al. were the first to write about a case of breast
necrosis caused by oral anticoagulant thera-
py [1]. Apart from the breast being affected,
medical literature mentions the same condition
manifesting as tissue necrosis affecting thighs,
fingers and toes, the face, the back, and other
locales. In 35% of all the cases described, ne-
crosis was multifocal. According to the existing
literature, 15% of all the cases of necrosis as-
sociated with the administration of anticoagu-
lant therapy concerned breast tissue [2, 3]. In
1952, Verhagen wrote about soft tissue necrosis
resulting from the administration of anticoagu-
lant therapy, reporting on 13 cases, in one of
which breast tissue was affected [4]. In 1971,
Hagensen described a case of necrosis of breast
fibroadenoma as a distinct clinical and patho-
logical entity [1]. Oral anticoagulant therapy is
commonly given as venous thromboembolism
treatment and prophylaxis. Searching the avail-
able databases (PubMed/MEDLINE) yielded
around 40 published articles reporting on cases

of breast necrosis caused by oral anticoagulant
therapy. The illness develops suddenly and is
accompanied by acute pain. The patient’s clini-
cal condition indicates an emergency. The pa-
tient’s confirmation that she had been receiving
anticoagulant therapy is extremely important,
as it suggests the possibility of breast necrosis.
Breast necrosis is progressive and leads to dry
breast gangrene. The etiology of breast necrosis
remains unclear [1, 2, 5]. The sporadic nature
of the condition cannot supply enough data on
the this rare phenomenon [6].

CASE REPORT

A 57-year-old female patient was admitted to
hospital with symptoms indicating a problem
in the left breast. The symptoms had unexpect-
edly appeared several days earlier. The patient
complained about her left breast being painful,
red, and swollen. In providing medical history
information, the patient reported being on an-
ticoagulant therapy (acenocoumarol, 1 mg per
day) for a month, during which she had not
checked her international normalized ratio val-
ue (INR), as instructed by her vascular surgeon.
The patient began receiving thromboembolism
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Figure 1. Breast necrosis upon admission

Figure 3. A loss of cellular details in breast
tissue (H&E, 20x)

prophylaxis after a popliteal artery embolectomy. She also
reported having developed a rectal cancer, which had been
removed surgically - the patient had undergone rectum
resection nine months earlier.

Upon admission, the patient’s left breast was very swol-
len, erythematous, with the tissue feeling hard throughout
and showing no signs of fluctuation (Figure 1).

Upon admission to hospital, the patient began receiving
parenteral antibiotic and analgesic therapy. Her INR was
tested, yielding 1.16. Following a consultation with a vas-
cular surgeon, the patient was taken off the anticoagulant
therapy, which was replaced with low-molecular-weight
heparin (enoxaparin sodium, 20 mg). Basic blood chem-
istry tests were done. Blood count values were as follows:
white blood cells 8.5 x 10°L, red blood cells 3.8 x 10"L,
hemoglobin 108 g/L, hematocrit 0.341, Platelets 341;
biochemistry tests were as follows: glucose 7.2 mmol/L,
blood urea nitrogen 3.2 mmol/L, creatinine 59 mmol/L,
total protein 61.7 g/L, total bilirubin 9.8 mmol/L, direct
bilirubin 2.8 mmol/L, aspartate transaminase 17 U/L, ala-
nine transaminase 5 U/L, lactate dehydrogenase 202 U/L,
gamma-glutamyl transferase 58.8 U/L; electrolytes were as
follows: Na 134.8 mmol/L, K 3.25 mmol/L, Cl 95 mmom/L,
Ca 2.2 mmol/L, P 0.9 mmol/L. A radiologist was consulted,
who performed a breast ultrasound, which confirmed the
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Figure 4. Necrosis areas of the breast paren-
chyma (H&E, 20x)

Figure 2. Breast necrosis with demarcation line, second day upon
admission

Figure 5. Inflammatory changes within and
surrounding small arteries (H&E, 20x)

presence of edema and homogeneous breast mass, with no
fluid accumulation or visible suspect solid or cystic lesions.
The ultrasound examination revealed no pectoral muscle
infiltration. On the second day after admission to the hos-
pital, an area of necrotic tissue on her left breast became
clearly demarcated (Figure 2). Surgery was indicated, and
the operative procedure performed involved partial resec-
tion of the left breast and necrectomy. Partial resection of
the breast was performed because mastectomy, which was
surgically performable, would have left a skin defect and
made closure by primary intent impossible. Following the
surgery, the edema in the left breast decreased in size, in
parallel with intravenous continuous analgesia and regular
blood tests (electrolytes, INR). Post-operatively, the edema
in the rest of the left breast reduced, making it possible
to undertake a second surgical procedure and closure by
primary intent. Next, the patient underwent mastectomy
with closure by primary intent. The wound became infect-
ed post-operatively, but was successfully treated after an
antibiotic sensitivity test was done and the best antibiotic
regimen was chosen.

Based on histopathological analysis, the patient was
diagnosed with hemorrhagic infarct of the breast skin,
subcutaneous tissue, and parenchyma, as well as arterial
thrombosis of the breast. Histological examination showed
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aloss of cellular detail in the skin and subcutaneous tissue
of the breast (Figure 3), as well as small areas of hemor-
rhage and necrosis that engulfed glands and stromal breast
tissue. In addition to superficial necrosis, much wider areas
of necrosis of the breast parenchyma was present (Figure
4). Diftuse subcutaneous venous thrombosis was present in
the arteries and blood vessels of small and medium size, as
well as distended veins in deeper tissues (Figure 5). Inflam-
matory changes were seen within, surrounding the wall of
small arteries, some containing fibrin thrombi. Chronic
edema and infiltrates were observed in the dermis and
acute inflammation inside the walls of numerous small
arteries. The patient made a recovery and was discharged
from hospital after 26 days.

DISCUSSION

On average, the risk of breast necrosis among patients
receiving anticoagulant therapy ranges 0.01-0.1% [2].
As for the cases of breast necrosis, i.e. breast gangrene
caused by oral anticoagulant therapy described in medi-
cal literature, the condition generally appeared shortly after
patients began receiving oral anticoagulant therapy [1, 4,
7]. The severe complication of anticoagulant therapy is
hemorrhagic skin necrosis [8]. In the majority of cases,
this period was three to six days, although in some of the
cases breast necrosis developed 15 years after the patients
received anticoagulant therapy [9]. In our case, the con-
dition began four weeks after oral anticoagulant therapy
administration. Some of the cases describing breast necro-
sis involved low-molecular-weight heparin therapy [7]. In
our case, the patient did not receive low-molecular-weight
heparin therapy at the time of the disease onset. The condi-
tion mostly affects middle-aged women between 55 and 65
years, which was also our case [9, 10]. One patient suffered
breast necrosis after a rectal cancer surgery, which corre-
sponds with our patient’s medical history [1, 5]. Paraneo-
plastic syndrome occurs in approximately 10% of cancer
patients. However, skin necrosis has not been described
as a complication of paraneoplastic syndromes [11]. In
most of the cases described, the patients were also obese,
unlike our patient. Chan et al. [12] published new findings
in their paper about the role of proteins C and S and the
role of antithrombin III in the coagulation process, stating
that these findings would enhance our understanding of
the mechanisms leading to the condition. The authors also
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claimed hypercoagulable states following the introduction
of anticoagulant therapy were a major factor contributing
to the condition [12, 13]. A number of possible causes
of breast necrosis have been proposed, such as trauma,
previous treatment with anticoagulant therapy, specific
vitamin deficiencies, etc. [9]. However, despite the efforts
of medical researchers and workers to understand the etio-
pathogenesis of this condition, its causes remain unclear;
it is indisputably known that a range of factors contribute
to its development. The fact that the condition is very rare
explains why relatively little attention is paid to identifying
its causes [1, 5, 7]. Surgery was the preferred medical treat-
ment in almost all of the cases described. In some of these
cases, the operative procedure was done in two stages, as
was the case with our patient [14, 15].

The incidence of breast necrosis caused by anticoagu-
lant therapy is very low, and when such patients are admit-
ted to hospital, breast inflammation is initially suspected.
The information about the sudden development of the
condition indicates that it might be acute, and the clinical
description that it might be an emergency requiring im-
mediate treatment. Timely diagnosis is essential for reduc-
ing morbidity. Another important piece of information
concerns previous anticoagulant therapy administration,
as it may help the physician suspect breast necrosis. In the
majority of cases described in medical literature, the condi-
tion progressed very fast, leading to a clearly demarcated
area of necrotic tissue, which made the physicians opt for
necrectomy rather than needle biopsy of the breast.

NOTE

The case was presented in the form of a poster presenta-
tion at the 2nd Congress of Pathologists in Bosnia and
Herzegovina with International Participation, which was
held in Banja Luka, May 10-12, 2012. The abstract titled
“Haemorrhagic infarction with skin necrosis of the breast
complicating anticoagulant therapy” has been printed in
the Abstract Book. The article was not published or sent
to other medical journals for publishing.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.
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Hekpo3a AojKe y3poKOBaHa OpaNHOM aHTUKOArylaHTHOM Tepanujom

AnekcaHgap ly3ujan'?, PagocnaB lajaHun'?, boxaHa babuh'?, BecHa lajaHuH?, bojaH JoBaHuh'

'YHuBep3uTeTCKN KNHMYKK LeHTap Penybnuke Cpncke, barba Jlyka, Penybnuka Cpncka, bocHa n XepuerosuHa;
2YHusep3uTeT y baroj Nyun, MegnumHckn dakynter, barba Jlyka, Peny6nunka Cpricka, BocHa 1 XepuerosuHa

CAMETAK

YBop Hekpo3sa fojke kao nocsieamnLa NPUMEHe aHTUKoarynaHT-
He Tepanuje je n3y3eTHO peTKa nojaBa y KNNMHNYKOj NPaKCu.
MpBu cnyyaj y nutepatypu onucaH je 1943. roguHe.

Linmb papa je npuvkas 6onecHuLe Koja je NoA aHTKOarylaHTHOM
TepanujomM pa3suia KINHUYKY CINKY HEKpo3e AojKe.

Mpukas 6onecHnka bonecHuya ctapoctyt 57 rognHa npu-
MJbeHa je Ha KINNHMKY ca 60SIHOM W KIMHWYKK yBehaHOM,
€pUTEMATO3HOM 1 HaNeToM NIeBOM JojKkoMm. Terobe cy Tpaja-
Ne HeKOJIMKO flaHa YHa3af 1 Hervpana je pebpunHoct. AHam-
HeCTUYKW je HaBOAMNA OpasiHy aHTUKOarynaHTHy Tepanujy
(aueHoKyMapon) yeTmpu cegmuLie yHa3ag, Koja je yKibyyeHa
nocne ypaheHe TpaHcnonnuTeanHe embonektomuje. flojka je
6una TBpAa 1 eAemMaTo3Ha, JENMMIYHO MOKPeTHa 1 6e3 3HaKoBa
nHOMNTpauuje nekTopanHor muwwrha. YntpacoHorpaduja je
MoKa3sasia XoMoreHy macy 6e3 usggajarba C1060AHe TEYHOCTH
N CYyCNEeKTHUX CONMMAHMX NpoMeHa. 1o npujemy je ykibyyeHa
napeHTepasiHa aHTMOMOTCKa Tepanuja 1 ypaheHa nHnupjanHa
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nabopatopujcka obpaga. pyru faH no npujemy AoLo je fo
AeMapKaljnje 30He HeKpOo3e Ha KOXW neBe fojke. MInankosao
ce XvpypLIKM TpeTMaH. OnepaTriBHY 3axBar je ypaheH y ABa
aKTa — NPBW ca NapLuujanHOM peceKLjoM HEKPOTUYHOT TKMBa
AOjKe, a ApYry ca ToTanHOM abnaLmjom ocTaTKa jieBe AojKe.
XMCTONMOWKM Hanas je nokasao cynepduuujanHy HeKpo3y ca
NMOTKOXHOM AndYy3HOM BEHCKOM TPOM6G030M Ha apTepurjama
1 KPBHUM CyZJOBMMa Mare 1 cpefjtbe BeNnurHe. Y mapeHxnmy
Jojke npoHaheHe cy GoKanHe 061acTn eKCTEH3VBHE HEKPO3e.
3akmbyuak C 0631Mpom Ha TO [ja je NojaBa HeKpo3e AojKe 13y-
3eTHO peTKa, Hajuewhe ce MHULMjaNHO 1 HEe MUCY Ha OBaj
eHTuTeT. [lofaTak 0 aHTMKOAarynaHTHOj Tepanujy je KibyvaH
y NMocTaB/baky CyMhe Ha 0BO oborbene. [indepeHuunjanHo
AMjarHOCTMYKYM Ce MOpa MUCAIUTY 1 Ha ancLec fojke. HaunH
neyerba je NPUMapHO XMPYPLLKK, @ NPOMEHE HacTane y Aojum
cy Hajyewhe npesepanbunHe.

KrbyuHe peun: aHTMKoarynaHTHa Tepanuja; HeKpo3a; raHrpeHa;
[l0jKa; Xxemoparuja
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CASE REPORT / MPUKA3 BONNECHUKA

A rare mechanism of subconjunctival dislocation of
anterior chamber intraocular lens after blunt ocular
trauma

Mladen Bila, Igor Kovacevi¢, Goran Damjanovi¢, Jelena Poti¢, Jelena Karadzi¢
Clinical Center of Serbia, Clinic for Eye Diseases, Belgrade, Serbia

SUMMARY

Introduction Dislocation of intraocular lens (IOL) after ocular trauma is an emergency situation requiring
prompt surgery. Dislocation of IOL into the subconjunctival space or pseudophacocoele is a rare event
after blunt ocular trauma.

Case outline We report a case of a pseudophakic patient with a dislocation of the anterior chamber IOL
(ACIOL) into subconjunctival space following blunt trauma to the right eye. A 76-year-old man presented
with ACIOL dislocation into subconjunctival space, adapted old scleral wound and preserved corneal
integrity. Fifteen years previously he suffered right eye globe rupture after blunt trauma, which was
surgically closed and ACIOL was inserted.

Conclusion This case highlights a rare mechanism of ACIOL dislocation into subconjunctival space fol-
lowing blunt ocular trauma with preserved corneal integrity and adapted old scleral wound. In cases of
post-traumatic aphakia, IOL dislocation into the subconjunctival space should be suspected.
Keywords: ocular trauma; intraocular lens; subconjunctival lens dislocation; eye globe rupture; epiretinal
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INTRODUCTION

Ocular trauma may cause significant ocular
morbidity and is usually associated with the
displacement of the natural lens in a phakic eye
and of the intraocular lens (IOL) in a pseudo-
phakic eye [1]. Biedner et al. [2] first defined
the term “pseudophacocoele” for the subcon-
junctival extrusion of an IOL associated with
eyeball rupture following blunt ocular trauma.
Pseudophacocoele represents a rare clinical
condition and therefore scarce data on patients’
visual outcomes are reported. Blunt eye trauma
may lead to IOL subluxation, dislocation into
the vitreous cavity, anterior chamber or supra-
choroidal space, or IOL may be extruded from
the eye in the subconjunctival space, most com-
monly through the surgical wound [3].

We present a rare case of blunt ocular trau-
ma in which an anterior chamber IOL was
dislocated into the subconjunctival space with
preserved integrity of bulbar wall despite the
ocular trauma.

CASE REPORT

A 76-year-old man was admitted to our Clinic
for Eye Diseases and presented with subcon-
junctival anterior chamber intraocular lens
(ACIOL) dislocation following blunt trauma.
He reported that he had suddenly lost con-
ciseness, fallen down, and struck his right eye
against a bedside table a month earlier. Medical

history included transient ischemic attacks with
sudden loss of conciseness. His ocular history
included right eye globe rupture due to a simi-
lar blunt ocular trauma that he experienced
15 years previously. At that time, the globe
rupture was surgically treated and the scleral
wound was closed at another eye clinic. Later
that year the ACIOL was inserted into his right
eye at the same eye clinic. He had undergone
a cataract operation with implantation of a
posterior chamber intraocular lens (PCIOL)
in his left eye several years prior to the latest
blunt trauma.

The patient’s best corrected visual acuity
was 6/60 on the right eye and 6/6 on the left
eye. Intraocular pressure of the right eye was
13 mmHg and 16 mmHg of the left eye. Slit
lamp examination of the anterior segment in
his right eye showed mild hyperemia of the
bulbar conjunctiva and displaced ACIOL in
the inferotemporal subconjunctival space
(Figure 1). Examination of the sclera revealed
an intact and adapted old scleral wound at 12
to 3 oclock, with incarcerated uveal tissue at
2 oclock (Figure 2). Corneal leucoma in the
limbal zone from 10 to 2 oclock was present.
Observation of the anterior chamber demon-
strated the presence of vitreous body and hy-
phema presented as a reddish tinge. Also, the
presence of traumatic aniridia was revealed in
his right eye (Figure 3). Eye fundus examina-
tion demonstrated mild partial hemophthalmos
and epiretinal membrane in the macula. Fun-
dus photography revealed the presence of an



ACIOL dislocation following blunt ocular trauma

Figure 1. Dislocated anterior chamber intraocular lens in inferotem-
poral subconjunctival space

Figure 3. Corneal leucoma from 10 to 2 o'clock in the limbal zone,
traumatic aniridia, the presence of vitreous body and hyphema in the
anterior chamber

epiretinal membrane in the macula in his right eye (Figure
4). Examination of the left eye showed the presence of
PCIOL and hypertone fundus with no other abnormali-
ties. Dislocated ACIOL in his right eye was operatively ex-
tracted from subconjunctival space under local anesthesia.

DISCUSSION

Pseudophacocoele or dislocation of IOL into the subcon-
junctival space after blunt ocular trauma is a rare entity
and can lead to serious ocular complications [4]. In this
case report we describe a rare mechanism of an ACIOL
being dislocated into the subconjunctival space after blunt
ocular trauma with no evidence of the dehiscence of an old
scleral wound which occurred after the rupture of the eye
globe following trauma 15 years previously. Scleral wound
was adapted and intact, with incarcerated uveal tissue, and
covered by conjunctiva. The integrity of the cornea was
preserved.

Most commonly, IOL may be extruded from the eye
into the subconjunctival space through the surgical wound.
The presence of a large surgical wound increases the risk
of IOL extrusion after blunt trauma, as presented by Aziz
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Figure 2. Intact and adapted scleral wound with the incarcerated uveal
tissue at 2 o'clock

Figure 4. Fundus photography of an epiretinal membrane in the
macula

etal. [5], in which the authors hypothesized that IOL was
dislocated into the subconjunctival space through the large
corneal wound following the anterior—posterior compres-
sion and equatorial expansion of the globe. Kumawat et
al. [6] reported a case of post-traumatic pseudophacocoele
where no scleral wound dehiscence could be noted. In the
reported case, previous scleral wound from cataract sur-
gery may have opened up and led to the dislocation of IOL,
but may have sealed spontaneously. We hypothesize that
anterior—posterior compression and equatorial expansion
of the globe may be a possible mechanism of ACIOL dislo-
cation in our patient. Of note, our patient’s visual outcome
was surprisingly good considering the fact that he had ex-
perienced two serious blunt ocular traumas associated with
complications including traumatic aniridia, aphakia, and
epiretinal membrane.

We present a case of ACIOL dislocation in the infero-
temporal part of the subconjunctival space following blunt
ocular trauma with a rare mechanism of ACIOL disloca-
tion since the bulbar wall integrity was preserved. We be-
lieve that in our patient previous corneal wound from cata-
ract surgery may have opened up, caused the dislocation of
the ACIOL, after which the wound sealed spontaneously
as the patient was presented to our clinic a month after the
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blunt eye trauma. The presence of epiretinal membrane in
the macula, aphakia, and traumatic aniridia may be treated
by vitrectomy with membrane peeling accompanied by
transconjunctival intrascleral fixation of intraocular lens
or by intrascleral insertion of a three-piece lens and silicon
iris prosthesis [7, 8, 9].

ACIOL dislocation into the subconjunctival space after
blunt ocular trauma should be suspected while examining
cases of post-traumatic aphakia.
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Pepak mexaHusam CynKOijHKTMBa.ﬂHe ,qucnoxau,uje npeakbEeKOMOPHOr co4unBa

nocsie KOHTY3UOHe noBpeae OKa

MnageH buna, Urop Kosauesuh, lopaH [lamjaHosuh, JeneHa Motuh, JeneHa Kapayuh

KnuHuukm yeHtap Cpbuje, KnuHuka 3a ouHe 6onectw, beorpag, Cpbuja

CAXETAK

YBop [lucnokauyja MHTPaoKyIapHOr Co4MBa Kao nocsiefmua
Tpayme OKa je CTatbe Koje 3axTeBa XUTHY XMPYPLUKY UHTEPBEH-
uujy. incnokauuja aptrdnumjanHor coumsa y CynkoHjyHKT-
BaJHV NPOCTOP UK nceypodakoLiena je petka 1 HeyobryajeHa
nocneguLa nocne Tyne NoBpefe oKa.

Mpuka3s 6onecHuka Kog 6onecHnka ctapor 76 rognHa je
yTBpheHa ancnokaumja aptueuLmjanHor npesHekomMopHOr
COYMBa Y AOHETEMMOPANTHY CYMKOHjyHKTUBATHI NPOCTOP NO-
CJle KOHTY3MOHe MNoBpefie AeCHOT OKa HacTasne nocse rybutka
cBecTv 1 napa. Kop 6onecHuka je yTBpheH ouyBaH UHTerpuTeT
6ynbyca ca fo6po afanTypPaHOM CTapOM PaHOM Ha CKepu y
KOjy je HKapLuepupaH feo yBeanHor TkuBa. bonecHuk je 15

DOI: https://doi.org/10.2298/SARH200205023B

rofVHa paHuje MMao TpaymaTcKy pynTypy 6ynbyca Ha JecHOM
OKy Koja je 6una xupypLuku 36puHyTa 1 Taga My je yrpaheHo
apTudMLMjanHo NpeaHEKOMOPHO COUMBO.

3aksbyyak Y pagy je npuKasaH pefjak MexaHr3am Anciokaumje
apTMULMjanHOr NPeAHEKOMOPHOT COUMBA Y CYMKOHjyHKTU-
BaJIHW MPOCTOP MOCJIe KOHTY3MOHE NOBPeAe OKa ca O4yBaHUM
VIHTErPUTETOM POXKHbaue 1 JOOPO afanTypaHOM CTapoMm CKrle-
panHoM paHoM. Y cilyyajeBuMa NocTTpaymaTcke adakuje Tpe-
6a rmatun y Bugy 1 MoryhHocT gucnokauuje MHTpaoKynapHor
COUNBA Y CYNKOH]yHKTVBaNHU NPOCTOP.

KmyuHe peun: Tpayma oKa; MHTPaOKy/1lapHO COYMBO; Cyn-
KOHjyHKTMBaHa AMCIIOKaLja coumBa; pynTypa bynbyca; env-
peTuHanHa membpaHa
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SUMMARY

World Health Organization (WHO) declared the COVID-19 outbreak a public health emergency of inter-
national concern. Mental health strategies implemented due to the coronavirus epidemic must include
the assessment of mental health status of people in different subpopulations influenced by the COVID-19
outbreak, identifying persons who are at high risk of manifesting behavior disorders, suicide attempt, and
aggression in aim of providing appropriate mental health care interventions for those in need. The target
population of these mental health strategies is categorized in four different groups: the most vulnerable
people with mental health problems, isolated people with symptoms of atypical acute respiratory infec-
tion, individuals who have been in close contact with the previous two categories, and people affected

by the preventive and restrictive measures.
Keywords: COVID-19; coronavirus; mental health

THE COVID-19 EPIDEMIC IN SERBIA

In January 2020 the World Health Organization
(WHO) declared the outbreak of the coronavi-
rus disease 2019 (COVID-19 outbreak) to be a
public health emergency of international con-
cern. The WHO stated that there is a high risk
of COVID-19 spreading to countries around
the world. In March 2020, WHO made an as-
sessment that COVID-19 can be characterized
as a pandemic disease [1].

This infectious disease is caused by a new vi-
rus, severe acute respiratory syndrome corona-
virus 2 (SARS-Cov-2) which can be transmitted
between persons via close contacts, with devel-
oping acute respiratory distress syndrome and
acute respiratory failure requiring treatment
in intensive care units [2, 3]. Based on current
epidemiological studies, the incubation period
could be 1-14 days, mostly 3-7 days, with the
greatest contagiousness during the latency pe-
riod [4]. A recent clinical study has found that
the most common clinical manifestations of the
COVID-19 are fever, cough, fatigue, sputum
production, shortness of breath, sore throat,
and headache [5]. A minority of patients also
manifested gastrointestinal symptoms, such as
diarrheal syndrome and vomiting [5].

According to the officials of the Ministry of
Health and the Dr. Milan Jovanovi¢ Batut Insti-
tute for Public Health of Serbia (official website:
www.covid19.rs), the first case of COVID-19
in Serbia was reported on March 5, 2020, and
confirmed on March 6, 2020. Until April 29,

2020, 78,942 persons had been tested, of which
there were 8,724 confirmed cases, 1,292 recov-
eries, and 173 deaths (1.98%). On March 15, a
state of emergency was declared in the country
and numerous measures were introduced (self-
isolation / home quarantine of persons older
than 65 years, closure of educational institu-
tions, lockdown for the entire population, etc.)
with the aim to reduce social contacts between
people. Numerous public health measures have
been taken to prevent the spreading of the dis-
ease, among which significant actions and rec-
ommendations for protecting and improving
mental health of the entire population.

MENTAL HEALTH PROBLEMS DURING
THE COVID-19 EPIDEMIC

Mental health strategies must include three key
points: 1) assessing the mental health status of
people in different subpopulations influenced
by the COVID-19 outbreak; 2) identifying
persons who are at high risk of manifesta-
tions of behavior disorders, suicide attempt,
and aggression, and 3) providing appropriate
mental health care interventions for those in
need. Another aspect will focus on the target
population, which will be categorized in four
different groups: 1) the most vulnerable people
with mental health problems (e.g. hospitalized
patients with severe physical conditions, front-
line healthcare professionals and administrative
workers); 2) isolated people with symptoms of

Received « MpummeHo:
May 4, 2020

Accepted - MpuxeaheHo:
May 19, 2020

Online first: May 20, 2020

Correspondence to:

lvana STASEVIC KARLICIC

Dr. Laza Lazarevi¢ Clinic for Mental
Disorders

Visegradska 26

11000 Belgrade, Serbia
ivanastasevic73@gmail.com



380

Stasevi¢-Karlicic¢ et al.

atypical acute respiratory infection; 3) indi-
viduals who have been in close contact with
the previous two categories; and 4) people
affected by the preventive and control mea-
sures [6].

Recent studies show that confirmed and
suspected cases of COVID-19 may experi-
ence loneliness, denial, anxiety, insomnia,
despair, with developing symptoms of de-
pression, obsessive-compulsive disorder [7,

Belgrade

® number of users

1483

Other cities

Location not given

8]. Also, strict quarantine and mandatory
contact tracing by epidemiological profes-
sionals could cause stigmatization, social
rejection, financial loss, and discrimination
[9]. Some of them may also have increased risk of aggres-
sion and suicide attempt [7].

On the other hand, healthcare professionals, especially
those working in a hospital that treats patients with con-
firmed or suspected COVID-19, are susceptible to mental
health problems. They may experience fear of contagion
and spreading the virus to their families, friends, and col-
leagues [10]. Recent studies show that health professionals
who worked in COVID-19 units and hospitals during the
epidemic reported depression, anxiety, fear, and frustra-
tion [11, 12].

NATIONAL LINE FOR PSYCHOSOCIAL SUPPORT
DURING COVID-19 EPIDEMIC IN SERBIA

National Line for Psychosocial Support During COV-
ID-19 Epidemic in Serbia was organized by the Ministry
of Health, with the support of the Dr. Laza Lazarevi¢ Clinic
for Mental Disorders, Belgrade, and has been operating
since March 17, 2020. This service offers phone consulting
by crisis response teams (psychiatrists, psychiatric nurses,
and psychologists) assigned to provide mental health assis-
tance, psychosocial support, and advice on mental health
for both patients and healthcare professionals. Using the
database from National Help Line Service for this study
has been approved by the Ethics Committee of the Dr.
Laza Lazarevi¢ Clinic for Mental Disorders Belgrade (No.
3732/20).

Since April 29, 2020, 3,556 persons from all parts of
Serbia have used this national help line service. Accord-
ing to available data, over 50% of all users were from Bel-
grade, while only 7.3% of them did not say from which
location they called (Figure 1). In 41.7%, calls were from
other cities, such as Pancevo, Novi Sad, Ni§, Kragujevac,
Zajecar, Kikinda, Leskovac, Para¢in, Kraljevo, etc. (Figure
1). Among the users, 63.6% were female, while 2.4% did
not state their gender (Table 1). The mean age of the callers
was 55.4 + 16.6 (the youngest user was 16 and the oldest
was 98 years old), and most users were in the age group
from 71 to 80 years old (25.2%) — Table 1. The majority of
users called because of anxiety and a feeling of tension due
to the COVID-19 epidemic (32.8%) — Table 1.
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Figure 1. Number of users of the National Line for Psychosocial Support During CO-
VID-19 Epidemic in Serbia according to residency

Table 1. Users’ demographic characteristics and reasons for calling
the National Line for Psychosocial Support During COVID-19 Epidemic
in Serbia

Demographic characteristics and problems n (%)
Sex

male 1,205 (33.9)
female 2,262 (63.6)
no data 89 (2.5)
Age

X + SD; med (min-max) 55.4 + 16.6; 60 (16-98)
Age group (years)

<30 295 (8.3)
31-40 398(11.2)
41-50 409 (11.5)
51-60 494 (13.9)
61-70 441 (12.4)
71-80 897 (25.2)
> 81 121 (3.4)
no data 501 (14.1)
Reason for calling

health advice 583(16.4)
question about COVID-19 89 (2.5)
anxiety and tension 1,166 (32.8)
existing psychiatric disorder 651 (18.3)
information about control visit 121 (3.4)
information about entering the country 28(0.8)
question about spending time in isolation 228 (6.4)
advice regarding work 53(1.5)
other 637 (17.9)

PLAN FOR MENTAL HEALTH PROTECTION DURING
THE COVID-19 EPIDEMIC IN SERBIA

The National Health Service in Serbia plans psychosocial
support directed to patients affected by COVID-19, es-
pecially for those in collective quarantines, such as the
Belgrade Fair temporary hospital. Mobile teams of mental
health professionals should be located at quarantine points,
and provide the necessary psychosocial assistance, ensur-
ing appropriate safety of patients through adequate equip-
ment and counseling. The mobile team would consist of
a psychiatrist, a psychiatric nurse, and mental healthcare
associates (psychologist, social worker, specialist for the
handicapped). This team would be formed among employ-
ees of mental health institutions. Mobile teams should be
provided with medicines and necessary medical equipment
to ensure first aid treatment. Target groups for this type
of support would be persons with existing mental health
disorders or complains of psychiatric problems (tension,
insomnia, irritability, feeling low, fear, etc.) and persons
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with mental health disorders under medicinal treatment or
with psychological support. Also, these activities will have
the role of preventing as well as suppressing symptoms of
mental disorders and behavioral disorders by providing
psychosocial support and pharmacotherapy.

Due to the specific nature of the current situation and
epidemiological measures, psychological assistance to all
persons infected with COVID-19 can also be provided
through on-line psychological support (via applications
such as Skype, Viber, or Whatsapp). In this way, direct
contact between mental health professionals and persons
infected with COVID-19 would be avoided, and the nec-
essary psychological support would be provided. Psycho-
logical support online (via the same applications) is also
planned for persons who have lost their loved ones (family
members, friends) during the COVID-19 epidemic. The
aim of this type of psychological support would be to assist
and facilitate the process of grief.

In addition to these measures, psychosocial support
should be provided for frontline workers in the COVID-19
centers — namely, healthcare workers who are expected to
experience burnout syndrome. Mental health professionals
would be organized in mobile teams and, if necessary, sent
to where they are most needed. Team members should be
the same for all future activities. Considering the overload
of work the employees are faced with, it would be reason-
able to regularly monitor and support them, providing a
telephone line for their needs. Therefore, the target group
for this undertaking in the domain of mental health would
be doctors, nurses, and other workers in COVID-19 cen-
ters. The role of the mobile team would be support and
counseling of the employees, recognition and prevention
of burnout syndrome, as well as assistance in developing
and maintaining successful stress management strategies.

Another aspect of the current situation is that it will cer-
tainly affect persons with chronic mental problems. They
may experience a relapse due to external factors, but also
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due to self-initiated discontinuation of prescribed pharma-
cotherapy. The trend of decreasing the number of regular
control visits of all patients has already been detected, as
well as of those who are administered with long-acting
antipsychotics. This can lead to exacerbation of mental
disease and a concomitant loss of control over behavior
and aggression directed toward oneself and others. For the
purpose of prevention, it is suggested that teams should be
formed within existing psychiatric facilities and medical
centers, consisting of mental healthcare professionals and
mental healthcare associates. They should contact patients
on long-acting antipsychotics, or their families, by phone,
in order to arrange home visits by the mobile team, where
appropriate. The mobile team should consist of a psychia-
trist and a psychiatric nurse, provided with medicines and
necessary medical equipment to ensure first aid treatment.
The task of the team would be to help in the prevention
and suppression of mental and behavioral disorders by
administering pharmacotherapy.

CONCLUSION

A mental health strategy during the COVID-19 pandemic
is necessary in order to protect, preserve and improve pub-
lic health of all categories of the population. The measures
already taken and planned are expected to significantly
reduce the possibility of deepening normal crisis response,
the possibility of relapse in persons with mental disorders,
to facilitate the grieving process for people who have lost
loved ones during the pandemic, to enable the identifica-
tion and timely rehabilitation of combustion syndromes
in health and other workers at COVID centers, as well
as general support for all those who have difficulties in
psychological functioning in a crisis situation.
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YHanpeheme cnyx6u 3a meHTaNHO 34paB/be TOKOM enugemuje COVID-19 y Cpbuju

MBaHa Crawesuh-Kapanuuh'? BnagaH Hophesuh'?, MuneHa Crawesuh', TatjaHa Cybotuh', 3opaHa Qununosuh’,

[paraHa Urrbatosuh-Puctnh?, Bnagumnp Jarwuh?

'KnuHuka 3a ncuxujatpujcke 6onectu, [lp Nasa Nasapesuh’, beorpag, Cpbuja;

*YHuep3utet y MpuwtuHu - Kocoscka MutpoBsuua, MegnumHckmn gpakyntet, Kococka Mutposuua, Cpbuja;

3YHuBep3uTeT y TpasHuKy, DapmaLeyTcko-3apaBcTBeHu dakynTeT, TpaHuk, Oenepaumja bocHe n XepuerosuHe, bocHa 1 XepLieroBuHa;
*YHuep3uTet y Kparyjesuy, Oakyntet MeanLmMHCKIX HayKa, Kparyjesau, Cpbuja

CAXETAK

CBeTcKa 34paBCTBEHA OpraHuM3aLmja je mpornacuna nsbujame
BUpyca COVID-19 xuTHM Cllyyajem 3a jaBHO 31paBrbe of mehy-
HapogaHe BaKHOCTU. CTpaTernje MeHTanHor 3apaBsba 360r enu-
Jemuje 13a3BaHe BUPYCOM KOPOHa MOPajy YKIbyU TV MPOLIeHy
CTatba MeHTaNHOT 3[ipaB/ba JbyAu y pasnmuntum cybnonyna-
Lpnjama nog, ytuuajem nsbujarwa COVID-19, nupeHtndrkoBare
ocoba Koje Cy MoA B1COKMM PU3UKOM 0of MaHudecTaLja no-
pemehaja y noHallakby, NoKyllaja caMoybrcTBa 1 arpecuje, kao
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¥ Npy>arbe ofroBapajyhx MHTepBeHLja 3aLuTyTe MeHTaIHOT
34paBsba 3a OHe Kojuma je momoh notpebHa. LinmbHa nonyna-
Lija cTpaTervije MeHTanHor 34paB/ba KaTeropucaHa je y yetmpu
pasnuuunTe rpyne: HajoceT/buBmje ocobe ca Npobnemvima MeH-
TasIHOr 3APaB/ba, N30/10BaHe 0CObe ca CUMMNTOMIUMA aTUMUYHE
aKyTHe pecnvpaTopHe nHdeKUuje, MHaMBUAYe Koje cy bune
y 61MCKOM KOHTaKTY ca MpeTxofHe ABe KaTeropuje 1 ocobe
N3N0XKEHE NPEBEHTVIBHVIM 11 KOHTPOIHUM Mepama.

Krbyune peun: COVID-19; Bupyc KOPOHa; MEHTasIHO 34paB/be
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YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmema pyKonuca YpeSHUIITBY 4YaCOMM-
ca ,CpIcKM apXuB 3a IeIOKYITHO TeKapcTBo“ (CA)
cBU ayTopH Tpeba Aa Mpo4nuTajy YOyrcTBoO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpedue
uHopMalyje 0 NUCaby U IPUIIPEMU Paja y CKIaxy
ca cTaHfapauMa yacomnmnca. Beoma je BaykHo ja ayro-
pu npunpeMe paj npeMa JaTUM IPONO3UNMjaMa, jep
YKOIMKO PpyKoIuc He Oyfie ycknal)eH ¢ 0BUM 3aXTeBUMa,
YVpenuumrso he omIoKuTy Miu ox6MTH HeroBo myonm-
KoBame. PajoBu o6jaBbeny y CA ce He XOHOpapuury.
3a ywranke xoju he ce o6jaButu y CA, camoM noHynom
panga CprnckoM apXuBy CBM ayTOpH pajia MpeHoce CBoja
ayTopcKa IpaBa Ha M3gaBava yaconuca - Cprcko me-
KapcKo IPyLITBO.

OIIIITA YIIYTCTBA. CA o6jaB/byje pagoBe Koju 5o
cajia HUCY HUTTIe 00jaB/beHN, Y LIeNOCT UM JAeI0OM, HUTHU
npuxBaheHu 3a o6jaBpuBame. CA 06jaB/byje paoBe Ha
@HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTHI
u Behe IMTHPaHOCTY IIpeTIopydyje ce ayTopuMa Ja pa-
IoBe CBUX OO/MMKa IIpefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnemehe KaTeropuje pajoBa: yBOGHUIN,
OPUTVHATHN PafIOBY, IPETXOIHA U KPaTKa CaolIITeHha,
mpuKasy 60eCHUKaA U CTy4ajeBa, BUJe0-YIaHIIN, CIIMKe
U3 KIMHIYKe MeIMIMHE, IPeTIeHN PajloBH, aKTyeTHe
TeMe, pajioBM 3a PaKCy, pafloBM 13 MICTOPHje MeAVIIHE
U jesuKa MefUIIVHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHZAapAa y MeIVMLIVMHY, M3BEIITaj) ca KOHTpeca U Ha-
YYHUX CKYTIOBa, TMYHY CTAaBOBY, HAPYYEHU KOMEHTa-
P, MICMa YPeJHMKY, IPMKa3y KIUTa, CTPYYHe BECTH,
In memoriam v gpyru npunosu. OpUrMHaTHA PagoBMU,
IPeTXOfIHA ¥ KPaTKa CaolIITeha, IpUKa3y 60/IecHNKa I
CITydajeBa, BUIO-UIaHIN, CTIMKe U3 KIVHIYKe MeIUIIHE,
IperefHN PafloBM U aKTyeTHe TeMe, TyOImKyjy ce mc-
K/bY4MBO Ha €HIJIECKOM je3UKY, a OCTajle BPCTe pajioBa ce
MOTY ITyO/IMKOBATY M1 Ha CPIICKOM je3VIKY CaMo II0 OfTyL
Ypepunirsa. PajjoBu ce yBeK JOCTaB/bajy ca CaXKeTKOM
Ha eHIJIECKOM U CPIICKOM je3MKy (y CK/IOITy CaMoT PyKoO-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajry TekcTa
Word, dourom Times New Roman u BeTN4MHOM CIIOBA
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTH Ha 25
mm, BeMIIMHY CTpaHNIe Ha GopMaT A4, a TEKCT KYLIaTH C
IBOCTPYKMM IIPOPEIOM, IeBUM ITOPaBHAKEM U YBIaUeHheM
cBaKor Imacyca 3a 10 mm, 6e3 febema peun (xudenanuje).
He xopucTuTu TabynaTope u y3acTOIIHe IIpasHe Kapak-
Tepe (CIlejcoBe) pany IOpaBHaba TEKCTa, Beh amaTke 3a
KOHTpOJTy OpaBHama Ha emwupy u Toolbars. 3a mpemasax
Ha HOBY CTPaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuujy Page Break. Ilocne cBakor 3Haka
VMHTEPIYHKIIVje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKoO ce y TeKCTy KOPUCTe CllelyjanHy 3Hauu (cuMo6omn),
xopuctuty pout Symbol. [Togauu o kopuurheHoj mure-
paTypu y TEKCTY O3HAa4aBajy ce apancKuM 6pojeBuma y
yIIacTuM 3arpafama — Hip. [1, 2], 1 To penociefoM Kojum
ce T0jaBIbYjy Y TeKcTy. CTpaHMIle HyMepucaTu pefioM Y
IIOEEM JIECHOM YITIY, TI04eB Off HaC/IOBHE CTPaHe.

ITpy nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3andKor cTaugapna American English u xopucy-

TV KpaTKe 1 jacHe pedeHnlle. 3a HasVBe TeKOBa KOPUCTUTHU
UCK/bY4MBO IreHepiyKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpMyKMM Ha3MBMMa, a IMe VI MECTO IIPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CII0j cioBa u 6pojesa,
IIpeL3HO HamucaTy 6poj KOji ce jaB/ba Y CYIepCKPUITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITo yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. reHnt (BRCAI).

YKOMMKO je paf 1eo MarucTapcKe Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, win je ypaheH y OKBupy HayuHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenu Ha kpajy
Tekcra. Takohe, YKOMMKO je pajj IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABEeCTH 3BaHIIaH HAa3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBama, /ja /I je pajj U KaKko my6-
JNMKOBaH (HIp. VICTY VIV JPYTadujyl HACTIOB VTN CaXKeTaK).

KIMHNYKA NCTPAJKMBAIBA. Knuanyka uctpa-
KUBama ce leUHNITY Kao MCTpaKVBama yTHUIlaja jefi-
HOT VTV BUIIe CPECTaBa V/IM Mepa Ha VICXOJ, 3[paBiba.
Perycrapcku 6poj MCcTpakuBamba ce HaBOAM Y TOCTIENHheM
pemy caxeTka.

ETMYKA CATTTACHOCT. Pykonucy o nCTpak/Bamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUAY IMIUCAHOT
IPYCTaHKa UCIUTVBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
IeKIapaIjoM 1 ofo6perbe HaJJIeKHOT eTIIKOT ofj6opa
Jla ce UCTpaKUBabe MOXKE M3BECTH I JIa je OHO Y CKIIafy C
IpaBHMM CTaHfapAMMa. EkcriepymMenTanHa ncTpaxuparma
Ha XyMaHOM MaTepujaay U MCIIUTYBamba BPIIeHa Ha XIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTHUKOT 0f60pa yCTaHo-
Be J1 Tpeba f1a Cy y CarllaCHOCTH C TPaBHUM CTaHJApAUMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomic ce npu-
JaXke MOTIIMCaHA U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpH U3jallibaBajy 0 cBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OCYCTBY. 3a HOfaTHe
nHpOpMaIje 0 Pa3IMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTH MHTepHeT-CTpaHnIly CBETCKOT yApYysKema
ypenHuKa MegunyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,ITonmuTuka usjase o cykoby uHTepeca“.

AYTOPCTBO. Cse ocobe koje cy HaBefieHe Kao ayTOpU
pana Tpeba fa ce KkBanmuduKyjy 3a ayropcto. CBaku ay-
TOp Tpeba Jia je yIecTBOBAO HOBO/BHO Y PAJy Ha PYKOIICY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 34 IIe/IOKYTIaH
TEKCT U pe3y/ITaTe MsHeceHe y pajy. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JOIIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIVCA U/ EberOBOj KPUTUYKO]j PEBUSU)U
OJl 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 32 ITaMIIambe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCUpame, CaKyI/balbe IoflaTaKa MIN FeHepalTHo
HafIIefambe ICTPaXMBayKe IPyIle CaMI 110 ce61 He MOTY
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oIpaBfiaTi ayTopcTBO. CBY APYTU KOjU Cy OTPUHENN
u3paju paja, a Koju HIUCY ayTOpM PyKOmuca, Tpebaio
6u na 6ymy HaBefeHM y 3aXBaTHUIIM C ONIMCOM IJMIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MCAHY IPUCTaHAK.

IUNTATUJAPU3AM. Og 1. janyapa 2019. roguHe cBU
PYKOIIICK TOIBPTaBajy ce MpoBepy Ha IIarujapusam/
ayromarujapusam npeko SClndeks Assistant — Cross
Check (iThenticate). PagoBu koj Kojux ce okaxe Ia-
rujapusaM/ayTonarujapusam 6uhe ogbujenn, a ayropu
CaHKIIMOHVICAaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paza 6e3 ckpahennua;
IpeJIOr KPaTKOT HACTIOBA Pajia, IIyHa VIMeHa U IIpesyMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpaHa OpojeBUMa; 3BaHNYAH
Ha3UB YCTaHOBA Y KOjJIMa ayTOPU pajie, MeCTO 1 P>KaBy
(pemocienoM Koju ofroBapa MHAEKCHpaHUM OpojeBrMa
ayTopa); Ha JHY CTpaHMIle HAaBeCTU UMe U Ipe3NMe, aji-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u MMejI agpecy
ayTopa 3aJy>KeHOT 32 KOPEeCIIOHAEHIINY.

CAJKETAK. Y3 opuruHaaam paj, IpeTXOfHO ¥ KPaTKoO
CaoIIIITelbe, IPerIe] MTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAMI[MHe U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHMUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOMIHO M KPAaTKO CAOIIITeme CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Ium paga, Metoze pana, Pe-
3yNnTaTH, 3aK/by4aK; CBAKM Off HABeJEHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Hounbe 60NIOBaHOM peylt.
Hagectn HajsaxkHUje pesynrare (HyMepryKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OMTH IUpPEKTHO IOBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHIKA CaXKeTaK Tpe-
6a ma uma cnenehe genose: YBox (y IOC/IENBbOj pedeHUIIN
HaBecTy Imb), [Ipukas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju mo4nie 60u50-
BaHOM pednt. 3a ocTajle TUIIOBE PafioBa CaykeTaK HeMa
HOCeOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/byYHUX peun v uspasa. He Tpeba ma ce moHa-
B/bajy pedy U3 HAC/IOBa, a KJbY4He pedn Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKyMeHTa IIPUIOKUTH HAaCJIOB pajia Ha CpII-
CKOM je3JKy, IyHa VIMeHa 1 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCpaHa OpojeBliMa, 3BaHNYaH Ha3UB YCTaHOBA
y KOjMa ayTopu pafie, MecTo 1 fip>xaBy. Ha cnenehoj -
YeTBPTOj IO pefly — CTPAHUIY JOKYMEHTA IPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a pajioBe Y KOjiMa je o6aBe3aH ca)keTaK Ha eHITIECKOM
jeauky. [TpeBoz mojMOBa 13 CTpaHe IUTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy MIN CUH-

TarMe 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj| y LleJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy Ha3WBe IPHIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM cnoBuMa (607y). OpUrMHaIHY paji U IPETXOTHO
U KpaTKo caomuTee 06aBe3Ho Tpebda ga uMajy ciepehe
nopHacnose: YBox (Insb pafia HaBeCTH Kao MOCTIEbY TTa-
cyc YBona), Metone papa, Pesynraru, Iuckycnuja, 3akmy-
vak, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, OfiroBapajyhu nognacnosy, 3akbydax, JIn-
TepaTypa. [IpBouMeHOBaHM ayTOp NpernefHOr pajia Mopa
Ta HaBefle Oap meT ayTomnuTara (Kao ayTop WM KOayTop)
pazmoBa My6IMKOBaHMX Y YacOMMCHMA ¢ pelieH3njoM. Ko-
ayTopH, YKOIMKO UX MMa, MOPajy fia HaBeny 6ap jeman
ayTOIIMTAT pajioBa TaKohe MyO6IMKOBaHMX Y JaCOIMCHMA C
penensujom. IIpnkas ciydaja wam 6onecHMKa YuHe: YBOJ,
(Iws papa HaBeCTH Kao IOCIeN b acyc YBopa), [Ipukas
6ornecurka, [luckycuja, JIuteparypa. He Tpe6a kopucturu
uMeHa 60JIeCHIIKa, MHMIMjale, HUTK OpojeBe uctopuja 60-
JIeCTH, HAPOUMTO Y WIycTparyjama. [1prkasu 6omecHnka
He CMejy MMaTy BUIIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO KOje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a my6-
NIMKOBambe.

CKPAREHMIE. Kopuctuty camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jeIUIberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [THK, cupa, XVB,
ATTI). 3a cBaky ckpaheHUIly TyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaHfapfHa
jemuania mepe. He kopuctutn ckpahenniie y Hacnosy.
Vs6eraBatu kopuirheme ckpaheHnIa y caxxeTKy, ajii ako
Cy HeOIIXOffHe, CBaKy cKkpaheHMIry 06jacHNUT IpU IPBOM
HaBoDemwy y TeKCTY.

JENVIMATHI BPOJEBIL. Y TexcTy pajia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3MMa JeluMaHe OpojeBe MUCaTY ca Ta4KoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutu Ha
jenHy JenyMary.

JEOVUHWITE MEPA. Jly>xuHy, BUCUHY, TeKMHY U 3a1Ipe-
MVHY U3paXKaBaTy y MeTPUYKIM jeAMHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (g), mirap — ) Wiy BUXOBUM JIeTIO-
BuMa. Temmeparypy uspaxasaru y cternennma Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mputucak
KpBM y MUIMMeTpPVMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOIONIKNX, KIMHWYKNX M 6MOXeMMjCKIX
Mepera HaBOJWUTHI Y MeTPUYKOM CUCTeMy mpema Meby-
HapoOIHOM cucTeMy jemuunna (SI).
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OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
— HAaCJIOBHA CTPaHa, Ca’KeTakK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY IIPUIO3M, OHOCHO TOTIINCY 33 HUX U JIETeHIa
(tabere, cnuke, rpadUKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VKy — MOpa M3HOCUTHU
3a OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rnep mureparype o 5000 peyn, a 3a IPETXOZHO U KPATKO
CaOIIITEebE, IPUKa3 60/IECHNKA, aKTYeTHY TeMY, paji 3a
IPaKCy, efyKaTVBHY YWIAHAK U pafl 3a PyOpUKY ,,]e3uk Me-
puiyHe 5o 3000 peuy; pajoBY 3a OCTajle pyOpuKe MOry
nMary Hajume 1500 peun.

Bupeo-pagoBu Mory TpajaTu 5-7 MuHyTa 1 6uTH Y PopMa-
Ty avi, mp4(flv). ¥ mpsoM xazipy ¢uamMa Mopa ce HaBeCTI:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO TeKapCTBO,
HACTIOB paJia, Ipe3yMeHa U MHUIIVja IMEHa U CPefEbeT
C7IoBa CBMX ayTopa paja (He ¢puama), roguHa uspage. Y
IPYTOM Kafpy Mopa OMTH YCHUM/bEH TeKCT paja y BUILY
arcTpakTa o 350 peun. Y mocnenmeM Kapy GpumMa Mory
ce HaBeCT MMeHa TeXHIIKOT 0co67ba (pexxija, CHUMATETb,
CBET/IO, TOH, QoTorpaduja i ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy dortorpadujy Kao miIycTpauujy npukasa, usjaBy
MOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofpnyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

ITPTUIO3M PATY cy tabene, cuke (¢pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) 1 BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ympuBa. Hacnos Tpeba oTkyuary usHap tabene, a
objarmema ncroy we. Taberme ce 03HaUaBajy apancKuM
6pojeBrMa mpema pegocneny HaBobhema y Texcry. Ta-
6erne npTaTH UCK/BYUNBO y mporpamy Word, Kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TaYHOT OpOja KOTTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTit, ogHocHo femty henuje. Kyuatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 Oe3 yBiaderma Tekcra. Kopuirhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOJIMKO je PYKOIIVC Ha CPIICKOM je3WKY, TIPYUIOXKNUTH
HasuBe Tabela U JleTeHAy Ha o0a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca iBa jesukal).

Ciuke cy cBy 00/ rpadM4Kmx OpyUIora U Kao ,,CiKe”
y CA ce 06jaBmyjy dotorpaduje, ipresxu, cxeme u rpadu-
koHM. C/MKe 03HaYaBajy ce aparcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce Ck/bydInBo
pururante ¢pororpaduje (LpHO-6eme mmm y 60ju) peso-
nyuuje HajMame 300 dpi u popmara sanca tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIET KBajuTeTa Hehe ce mprxBa-
TaTy 3a MTaMIame!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fla locTaBe guruTante pororpaduje,
OHJIa OPUTVHAJIHE CIMKe Tpeba CKeHNPATHU Y Pe3onyyjn
300 dpi M y OpUTMHATHOj BEMMYMHN. YKOIMKO je paj Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasle he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa OuTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpanuje pasa) Mory Tpajaru 1-3
MUHyTa 1 6utn y dopmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH NTOCEOHO C/IMKY Koja Ou O¥Ia MiycTpalja BULeo-
IpyKasa y e-M37amy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOJMKO je PYKOIMC Ha CPIICKOM je3MKY, IPUIOKUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIo-
pebene o henujama. Vicre rpadukone npekonupatu u y
Word-oB oKyMeHT, Ijje ce rpadpMKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHNTH y JIeTeHU UCTION rpaduKoHa. Y MITaMIIaHoOj
Bep3Mju WIAHKa BepoBaTHIje je fa rpadukoH Hehe 6utn
IITaMIaH y 60jy, Te je 6ojbe u3beraBaty kopuinhemwe 60ja
y TpaduKOHMMA, NIV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOMNKO je PYKOIINC Ha CPIICKOM je3UKY, IPUITOXUTH
HasuBe rpaduKOHa ¥ JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTary u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofialiy Ha CXeMU KyIajy ce y donry Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMyt Tpeba 06jaCHUTI y JTeTeH/M NCTIOf, CXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUTOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBecTu cBe capajHMKe KOju CY JOIIPU-
HeJ/ CTBapamy pajia a He NCIYkaBajy MeplIa 3a ayTop-
CTBO, Ka0 LITO Ccy 0cobe Koje 06e36ebyjy TeXxHUUKY 1O-
Moh, moMoh y nvcamy paga M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEHM]ja, TOK/IOHa,
olpeMe, IeKOBa I Ipyro, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHiu je OITOBOPHOCT ay-
TOpA, a IUTUPAHN WIaHIM Tpeba fa Oyay Mako IPUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jefMHCTBEHY
HIICKY KapakTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepeniu
He 61 Tpebaino fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOojeM je J03BO/beHO Jia UX Oyze go 50, m'y
MeTaaHajus3l, Ife UX je fosBosbeHo fo 100. bpoj nuTn-
paHuX OPUTMHAIHUX pajoBa Mopa 6uTy HajMamwe 80%
oJ1 YKyIIHOT 6poja pedepeHIu, OfHOCHO 6poj uuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerIefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke 1my6mm-
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Kallyje 1 WIAHIY MOTy YBPCTUTH Y pedepeHLie, ayTopu
Cy Oy>KHM a X uuTupajy. Behnua nurupannx naydumx
YlaHaKa He 61 Tpe6ano ga 6yne ctapuja off IeT rofu-
Ha. Huje 03BOJ/beHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTApUCATH Pe3y/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy pajia. Pedpepeniie uranaka koju cy npuxsahenn
3a LITAMIIY, a/Ii1 jOILI HICY 00jaB/beHy, Tpeba 03HAUNTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTaby paja 3a
objaB/buBambe.

Pedepenue ce nutnpajy npema Bankysepckom ctumy
(yHudopMIcaHnM 3aXTeBMMa 3a PYKOIIVCe KOjI ce TIpe-
Tajy 6MOMeNMIIMHCKIM YacOIICHMa), KOj je YCIIOCTaBUO
MebhyHapogHy KOMIUTET ypeJHIMKA MEANIIMHCKUX Jaco-
nca (http://www.icmje.org), unju popmat xopucre U.S.
National Library of Medicine n 6a3e Hay4yHUX IyOIuKa-
nyja. [Tpumepe naBobhema mybnukanyja (41aHaka, Kibura
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, Heo0jaB/beHOr U
Ipyror o6jaB/beHOT MaTepujaja) MOTy ce IpoHahm Ha MH-
TepHeT-cTpanunm http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [IpunukoM HaBobemwa nureparype
BeoMa je BaYKHO IIPUAPKaBaTHU ce IIOMEHYTOT CTaHAap/a,
jep je To jemaH of HajOUTHMjUX PaKTOpPa 3a MHEKCHpalbe
IPUIMKOM KTacudyKaIyje HayYHIX 4acOMMca.

ITPOITPATHO ITNMCMO (SUBMISSION LETTER). V3
pyKormuc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caip>kut: 1) u3jaBy fa paj mper-
XOJIHO HUje MyOIMKOBaH U Jja HUje UCTOBPEMEHO ITOTHET
3a 00jaB/bMBabe y HEKOM JIPYyrOM YacoIVCy, 2) U3jaBy fa
CYy PYKOIIVC TIPOYNTAIIN ¥ OFOOPIIIN CBU ayTOPY KOjI HC-
IyHaBajy MepuIa ayTopCTBa, M 3) KOHTAKT MOjaTKe CBUX
ayropay pany (agpece, uMmejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTi ca MHTEPHET-CTPaHNIIe
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTaBUTH KONMje CBUX [HO3BOTIA
3a: perpoayKoBabe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ynotpeby miyctpanyja u objappruBame MHbOpMaLja o
HO3HATIM JbYAMMA VIV IMEHOBabe /by KOjU CY JOIIPU-
HeJIV M3pafiyt paja.

YITAHAPUHA, ITPETIUVIATA 1 HAKHAJIA 3A Ob-
PATTY YTAHKA. Jla 6u pan 6mo o6jaB/beH y qacomnucy
Cplicku apxus 3a yenokyiHo 1eKapciiéo, CBU ayTOpU Koju
Cy nexapu wim cromatonosu u3 Cpbuje Mopajy 61Ty €ia-
HoBY CPIICKOT JIeKapCKOT APYIITBa (Y CKIafly ca YIaHOM
6. Craryra JIpymTea) u USMMPUTHU HaKHaJy 3a o6pamy
wiaHaka (Article Processing Charge) y ussnocy og, 3000 nu-
Hapa. AyTOpU ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
7la IIaTe HaKHa®y 3a o6pajy wiaHaka (Article Processing
Charge) y usHocy ox 35 eBpa. YIiaTa y jefiHOj KaJeHaap-
CKOj TofMHM 00yXBaTa 1 CBe HapeJHe, eBeHTYaTHe YWIaHKe,
IoC/IaTe Ha pa3Marparbe y Toj rogyuuu. CBu ayTopu Koju

IIaTe OBY HAKHA/[y MOTY, YKOIMKO TO JKeJle, la IpUMajy
MITaMIIaHO U3Jame Jacomuca. Tpeba HATIOMEHYTH Jja
OBa yIUIaTa Hyje rapaHiyja fa he pay 6utu npuxsahen
u o6jaBibeH y Cpiickom apxusy 3a uenokyiHo 1ekapciieo.
O6aBesa mrahamwa HakHafle 3a 06pajly YWIaHKa He OTHOCK
ce Ha CTyfIeHTe OCHOBHMX CTY/¥ja 1 Ha TIPETIUIATHMKE Ha
Jacoruc.

YcraHoBe (TIpaBHa /TNIIA) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa (($usIdKor mmia). Y3 pyko-
mic paga Tpe6a [OCTaBUTU KOIMje YIUIATHUIIA 32 WiaHa-
PUHY U IIPeTIVIaTy / HaKHAa/y 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUAEHLIN)Y O TOMe.
Yacomuc mpuxsara JOHaLuje Off CIOH30pa KOji1 CHOCE f1e0
TPOILIKOBA M/IV TPOLIKOBE y LIe/IMHN OHUX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mype HaKHaAy 3a 0Opaiy WiaHKa
(y TaxBuM cry4ajeBuMa HOTPEOHO je YaCOMUCY CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

CJTAIBLE PYKOIIMCA. Pyxomnuc pajia u CBM IPU/IO3K Y3
Paji IOCTaBIbajy ce MCK/bYUMBO eNeKTPOHCKM IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YaCcOMMCa:
http://www.srpskiarhiv.rs

HATIOMEHA. Pap xoju He yicIlybaBa yclIoBe OBOT YIIYT-
CTBa He MOXKe 6utu yryheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra IoNyHe 1 ucnpase. [IpnpxaBameM yIyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca /1o 06jaB/biBaba pajia y 4acoIcy,
mTO he MO3UTMBHO yTULIATH Ha KBAaIMUTET WIaHAKa U pe-
TOBHOCT M3/Ta)Kerba JacoIINca.

3a cBe momaTHe MHPOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.
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graphs, graphs, schemes, sketches), title page and summary
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articles, review articles and articles on history of medicine,
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list technical staff (director, cameraman, lighting, sound,
photography; etc.). Video-articles need to be submitted along
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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
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Count, or File-Properties-Statistics.
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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
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Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

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

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

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

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
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English.
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