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PIICKY apXUB 3a IIEIOKYIHO TEKapCTBO je yacomuc CpIICKOr neKapcKor

ApyLITBa OCHOBaH 1872. rofmHe, y KojeM ce 06jaB/byjy pafoBM YIaHOBA

CpIIcKOT /IeKapCKOT APYIITBA, IPETIVIATHMKA YaCOINCa Vi YIaHOBA IPYTHUX
ApyLITaBa MEAMIIMHCKIX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IpUKase 60/eCHNKA, IIPerTIefie IUTEPAType, aKTyeTHe TeMe,
PpajioBe U3 MCTOPUje MeUIIMHe, PajjoBe 3a IPAKCY, PajioBe KOji Ce OTHOCE Ha je3UK
MeJIMIMHE, PajioBe 13 MeJUIMHCKe eTHKe (KIMHIYKA eTHKA, eTHKA ITyONTMKOBamba,
Ppery/IaTopHy CTaHJAPAN y MeAUIINHM), U3BELITaje C KOHIpeca U CTPY4HMUX cacTa-
HaKa, CTpy4He BeCTH, IIpyKa3e Kibura 1 foruce 3a pybpuke Cehare, In memoriam
u Promemoria, Kao ¥ KOMEHTape ¥ MICMa YPeTHUIUTBY.

CBU pyKOIICH KOjU Ce pa3Marpajy 3a ITaMmmame y ,CPIICKOM apX1BYy 3a Iie-
JIOKYITHO JIEKapCTBO“ He MOTY Jia Ce IIOfHeCy Wiu a Oy/y pasMarpanu 3a my6m-
KOBambe Ha APyruM Mectuma. PafioBu He cMejy f1a OyAy IPETXOIHO LITAMITAHM Ha
I[pyI‘I/[M MeCTuMa (}IETH/IMI/I‘{HO wmy HOTHYHOCT]/I).

Ipucnemu pyxonuc Ypehusauku op6op mame pelieH3eHTIMA pajil CTPyIHe
npoleHe. YKOTMKO PelleH3eHTH IPeJ/IoKe U3MeHe WM JIONYHe, KOIIMja pelieH3uje
ce IoCTaB/ba ayTOpy C MOTIOOM Jla YHece TpaXkeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00Pas/IOXN CBOje HeC/arame ¢ mpumenoama perjensenra. Konauny
OTyKY O IpMXBATalby pajia 3a IITAMITy JOHOCH IIABHY U OJTOBOPHY YPEJHNK.

3a o6jaB/beHe pafjoe ce He ucruahyje XoHOpap, a ayTopcKa IpaBa ce IpeHoce
Ha usfaBaya. Pykonycy 1 npunosn ce He Bpahajy. 3a pelpofyKIujy uin HOHOBHO
06jaB/buBaIbe HEKOT CETMEHTA Pajia MyOIMKOBAHOT Y ,, CPIICKOM apXMBY“ HEOTIXOJ[HA
je carmacHoCT M3[jaBava.

PajioBu ce mTaMIIajy Ha €HITIECKOM je3MKY Ca KPaTKUM CafipXKajeM Ha eHITIECKOM
U CPIICKOM j€3MKY, OJJHOCHO Ha CPIICKOM je3MKY, NMpPMIUIIOM, ca KpaTKUM cafip-
KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpu IpyXBaTajy IOTIYHY OATOBOPHOCT 3 TAYHOCT IIEJIOKYIHOT CafipKaja
pyxomyca. Marepujan my6/1mKaluje IpefcTaB/ba MUALIbebe ayTopa i Hitje HY)KHO
oppas Munbera Cprickor nekapckor apymTsa. C 0631poM Ha 6p3 Hanpesak Me-
IVIMHCKe Hay4He 06/1acTy, KOPUCHUIIN Tpeba ja He3aBICHO IPOLietbyjy MHpopMa-
1jy TIpe Hero 1ITO je KOPUCTE MM Ce Ha By OCTambajy. CpIICKO /IeKapCKo APYLITBO,
ypenuuk umn Ypehusauku op6op ,,Cprckor apxisa 3a Ie/OKYIHO TeKapCTBO He
HpUXBaTajy 6110 KaKBY OArOBOPHOCT 32 HaBOJIe Y pafioBuMa. PekaMHy MaTepuja
Tpeba fa byae y CKIafy ¢ eTuuKuM (MeAMIMHCKIM) ¥ IPaBHUM CTaHAapAnMa. Pe-
K/IaMHJ MaTepujaj YK/bydeH Y OBaj 4acOIIIC He TapaHTYje KBa/INTET /I BPEFHOCT
OIIAIIeHOT IPOM3BOJA, OFHOCHO TBP/he MPOK3Bohaya.

TTogHeceny PyKOIIIC IOApa3yMeBa /ia je IeroBo Iy O/KoBambe 0100puo oro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je MCTpaXkuBarbe 06aB/beHo. VsnaBay ce nehe
CMaTpaTy IIPaBHO OATOBOPHUM Y C/Ty4ajy IIOfHOIIEba 11/10 KaKBOT 3aXTeBa 3a
koMmneHsanyjy. Tpe6a fja ce HaBey cBU u3Bopyu (yHAHCHpPaba pajia.
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SUMMARY

Introduction The anterior and middle superior alveolar nerve block was claimed to be unpredictably
efficient for clinical application.

Objective The aim of this report was to establish the efficacy of the anterior and middle superior alveolar
nerve block, applied with a computer-controlled injection system or a conventional syringe, for upper
premolars extraction.

Methods Sixty healthy adults were divided into two groups regarding the device used as follows: the first
group was injected by a computer-controlled injection system, and the second group by a conventional
syringe. Pain ratings were obtained via a visual analog scale (VAS) and a verbal rating scale (VRS).
Results Anterior and middle superior alveolar injection enabled a painless extraction in all patients,
regardless of the local anesthetic or injection system used. It was slightly less painful when administered
by a computer-controlled injection system, but insignificantly when evaluated by VRS.

Conclusion The anterior and middle superior alveolar nerve block may be recommended if maxillary

permanent premolars have to be extracted.

Keywords: nerve block; hard palate; analogue pain scale; tooth extraction

INTRODUCTION

Local anesthesia needed for tooth extraction in
the maxilla is generally achieved by a supra-
periosteal infiltration injection. However, this
technique is sometimes inadequate for relieving
pain during extraction in cases of teeth affected
by periodontal infection; also, paresis of mus-
cles of facial expression, which occurs to some
degree, may interfere with esthetic dental work
in the region. The anterior and middle supe-
rior alveolar (AMSA) nerve block, introduced
in 1998 is an alternative technique that could
solve the mentioned problems [1]. It derives
its name from the fact that both the anterior
and the middle (if existing) alveolar nerves are
blocked, thus providing anesthesia of several
macxillary teeth (including incisors, canines and
premolars) [2].

Several studies have shown that AMSA
nerve block provides for variable pulpal anes-
thesia of the mentioned teeth [3, 4, 5]. How-
ever, in some researches it was claimed to be
too unpredictable in its efficiency to be rec-
ommended for clinical application as the first
choice [3]; some others, however, ascertained
quite efficient anesthesia when a computer-
controlled injection system was used [4], or

at least more successful than the AMSA nerve
block achieved by use of a conventional syringe
[5]. It was stressed that additional advantage of
the use of computer-controlled injection system
over conventional syringe is less pain during
the injection, which is especially important for
palatal injections [1, 4, 6]. Nevertheless, there
are also reports on the same pain level, mainly
of a low intensity, during injection regardless of
the injection system used [7].

Interestingly, there are no available stud-
ies in literature concerning the efficacy of the
AMSA injection in enabling painless perma-
nent maxillary teeth extraction. However, there
are results on the AMSA nerve block efficacy
for the removal of maxillary primary molars,
indicating approximately the same efficacy as
that achieved by traditional supraperiosteal
injection [8]. Using the AMSA nerve block
in patients undergoing extraction of maxil-
lary premolars, Nusstein et al. [9] found no
statistical difference in comparison to routine
supraperiosteal injection, and found that the
incidence of postinjection pain and sequelae
was low with both techniques. It was hypoth-
esized that the AMSA nerve block will ensure
a painless extraction of permanent maxillary
premolars regardless of the local anesthetic or
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injection device used, but that the use of a computer-con-
trolled injection system will enable a less painful delivery
of local anesthesia.

OBJECTIVE

The aim of this study was to establish the efficacy of the
AMSA nerve block for tooth extraction, applied with a
computer-controlled injection system or a conventional
syringe, when local anesthetics with different contents of
adrenaline were used. An additional aim was to compare
the pain experienced when a computer-controlled injec-
tion system was used to that of conventional syringes.

METHODS

The clinical trial was conducted at the Department of Oral
Surgery, Medical Faculty in Foca, Bosnia and Herzegovina.

Patients

The study protocol was approved by the Ethical Commit-
tee of the Faculty of Medicine (registration number 01-8/8,
issued 11/2/2009) and conducted in accordance with ac-
cepted ethical standards for research practice (guidelines
of the Declaration of Helsinki of 1975, as revised in 1983).
All participants signed an informed consent form.

Sixty healthy adults randomly selected from patients
visiting the Department, requiring extraction of a single
upper premolar, participated in the study. They were of
both gender, otherwise healthy (determined by a written
medical health form), ranging from 18 to 65 years of age,
and not taking any medication that could alter their pain
perception.

The patients were informed that computer-controlled
and conventional injection techniques were being stud-
ied. All patients were divided into two groups regarding
the device used for applying the AMSA nerve block: the
first group received the AMSA nerve block by a computer-
controlled injection system (Figure 1), using the Anaeject
computer-controlled local anesthetic delivery system (Sep-
todont, Saint-Maur-des-Fossés, France), and the second
group received the AMSA block by a conventional syringe
with carpules. All the patients had previously experienced
a conventional syringe, but no one had previously received
a computer-controlled injection.

Each group was subdivided into three subgroups de-
pending on the content of adrenaline in the local anes-
thetic used - 0.9 mL of 3% mepivacaine plain (Septan-
est®, Septodont), 0.9 mL of 4% articaine with adrenaline
1:100,000 (Ubistesin™ forte, 3M Deutschland GmbH,
Seefeld, Germany), and 0.9 mL of 2% lidocaine with
adrenaline 1:80,000 (Xylestesin®, 3M Deutschland GmbH).

All the patients received the AMSA nerve block as pre-
viously described for local anesthesia preceding tooth ex-

Figure 1. Anaeject computer-controlled local anesthetic delivery
system (Septodont, France)

Figure 2. The AMSA nerve block done with slight hyperextension of
the neck

traction [1, 2]. They were positioned supine on the dental
chair with slight hyperextension of the neck in order to
provide good accessibility and visibility (Figure 2), and
informed that the procedure will last slightly longer than
usual, especially in the first group that received a comput-
er-controlled injection (approximately 3 minutes).

The pain ratings were explained to the patients before
the injection. Verbal pain level descriptions for the pain
experienced during the injection were as follows: no pain
(0), minimal pain (1), slight pain (2), moderate pain (3)
and severe pain (4). The participants provided written
and verbal pain ratings via a visual analog scale (VAS)
- written, and a verbal rating scale (VRS) - verbal, im-
mediately after the injection. The operator obtained the
visual analogue scale filled in for evaluation of possible
pain experienced during tooth extraction from each pa-
tient immediately after surgery.

Statistical analysis

Data was analyzed using descriptive statistical methods
(frequency percentages, means and standard deviations)
and Wilcoxon’s test using SPSS ver. 13 (SPSS Inc., Chicago,
IL, USA). Statistical significance was defined at p < 0.05.
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RESULTS

The AMSA injection enabled, plainly speaking, a pain-
less extraction in all the selected patients, regardless of
the local anesthetic or injection system used, and without
statistical significance (Table 1). Descriptions of pain level
varied between “no pain” and “minimal pain,” not once
being defined as worse or intolerable for tooth extraction
(data not presented).

Experience of pain during the AMSA injection dif-
fered more, especially when reported by VAS (Table 2) -
the greatest difference was noticed when local anesthetic
without vasoconstrictor was used. However, when pain
during the AMSA injection was evaluated by VRS, the
differences were not significant (Table 3); the patients
described the injection mostly by expressions “no pain”

Tomic S. et al. Alveolar block for maxillary premolar teeth extractions

Table 1. Intensity of the achieved local anesthesia (painless tooth
extraction) after the AMSA injection done by a computer-controlled
injection system and conventional syringe

Intensity of anesthesia (VAS)
Computer- Statistical

Local anesthetic controlled | Conventional | g nificance

injection syringe

system
3% mepivacaine plain 99 +1.63 98.3 £2.50 ns
2% lidocaine/
adrenaline (1:80,000) 99.5+1.27 99.5 +£0.85 ns
4% articaine/
adrenaline (1:100,000) 99.2+ 140 989+1.73 ns

VAS - visual analogue scale: maximum intensity — 100 mm;
no anesthesia - 0 mm
ns - not significant

Table 2. Pain experienced during the AMSA injection, expressed by
the visual analogue scale (VAS)

or “minimal pain,” and only six out of 30 patients from Pain during the AMSA
the group who received the AMSA nerve block by con- injection -,

K . . « 1 . VAS (mm)* Statistical
ventional syringe experienced “slight pain” (Table 3). Re- || ocal anesthetic Computer- significance
gardless of the pain rating scale used, the pain was slightly controlled | Conventional (p)
stronger in patients who received the AMSA nerve block injection syringe
with conventional syringe (in comparison to those who system
received the AMSA nerve block with a computer-con- | 3%Mepivacaine plain| 07+116 | 314238 | p=001
trolled injection system), but the differences were mostly i:’;"ré'::“c:éng/: 80,000) | 07149 1.7 £ 1.64 ns
non-significant (Tables 2 and 3). 4% articaine/ -

adrenaline (1:100,000) 08+1.32 29238 p=003
*maximum intensity - 100 mm; no anesthesia - 0 mm
SD - standard deviation; ns - not significant
Table 3. Pain experienced during the AMSA injection, expressed by the verbal rate scale (VRS)
Pain during the AMSA injection®
Local anesthetic Computer-controlled injection system Conventional syringe
0 1 2 3 4 X£SD 0 1 2 3 4 X+£SD
3% mepivacaine plain 7 3 - - - 0.3+0.48 2 6 2 - - 1.0+ 0.67
2% lidocaine/adrenaline (1:80,000) 8 2 - - - 0.2+042 4 5 1 - - 0.7 £0.67
4% articaine/adrenaline (1:100,000) 7 3 - - - 03+0.48 2 5 3 - - 1.1+0.74

*0 - no pain; 1 - minimal pain; 2 - slight pain; 3 - moderate pain; 4 - severe pain
X - mean value; SD - standard deviation

DISCUSSION

The main aim of this research was to evaluate efficacy
of the AMSA nerve block in providing adequate local
anesthesia for extraction of permanent upper premolars.
Interestingly, it was difficult to find data concerning that
particular matter in related literature. There are results
on AMSA nerve block efficacy for removal of maxillary
primary molars, indicating approximately the same effi-
cacy as that achieved by traditional supraperiosteal injec-
tion [8]. However, two of 30 patients receiving the AMSA
nerve block experienced severe pain during tooth extrac-
tion (it is not stated whether a supplemental anesthesia
was needed and which teeth were extracted in these two
patients).

In our study, regardless of the injection device and lo-
cal anesthetic used for inducing the AMSA nerve block,
the obtained anesthesia was sufficient for painless tooth

extraction in all the patients. It is especially interesting
that extraction of permanent maxillary premolars was
painless or with minimal pain even in patients where lo-
cal anesthetic without a vasoconstrictor (3% mepivacaine
plain) was used. The differences between the devices used
(a computer-controlled injection and a conventional sy-
ringe) were also insignificant. These results point out the
predictable efficacy of the AMSA nerve block in achieving
local anesthesia needed for permanent premolars extrac-
tion, regardless of the local anesthetic used.

It is well known that palatal injections are, generally
speaking, more painful than injections at other sites in
the oral cavity [2]. It is usually claimed that computer-
controlled delivery systems enable less painful palatal in-
jections compared to those with conventional syringes [1,
4, 6], although there are also different findings [7]. That is
why we aimed to evaluate both delivery systems in terms
of painlessness of the injection. Our results show that the
AMSA nerve block is not as painful as it is usually claimed
for palatal injections, possibly due to relatively slow anes-
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thetic delivery regardless the device used. However, our
results point to some differences in regard to the scale used
for pain rating; although both scales (VAS and VRS) point-
ed to the fact that patients experienced less pain when a
computer-controlled injection device was used; however,
a conventional syringe was also tolerated very well and it
can be said that patients did not experience even moderate
pain during the AMSA nerve block, regardless of the injec-
tion device used. Comparing the pain experienced during
the AMSA nerve block in regard to the injection device
used, statistically significant differences were noted only
with VAS ratings. The fact that VRS ratings, with the same
patients and in the same situation, were similar and insig-
nificantly different, might point to the fact that patients,
especially in small and mainly rural milieus, understand
VRS better than VAS.
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KPATAK CALIPXKAJ

YBop EdrikacHoCT 6n1oKa Npeambux 1 Cpeftbux ropkbrx anse-
ONapHYVX HepaBa Yy KIVMHWYKOj MPVIMEHN je HenpeaBUAbUBA.
Linm papa Linsb oBor uctpaxumsarba je 61o aa ce ytBpam edu-
KaCHOCT 6110Ka NpefibnX 1 CPefHUX FOPHUX anBeoapHUX He-
paBa, ananKoBaHOT KOMMjyTePCKM MOTNOMOIHYTUM CYCTEMOM
33 KOHTVHYMpaHy aninkaLujy aHecTeTvKa Uim CTaHAapAHOM
Kapnyn 6pusranuuom, 3a Baherbe roptbyix npemonapa.
MeTopae papa LesneceT 3apaBux ogpacnux ocoba NoAe/beHO
je 'y AiBe rpyne y 3aBUCHOCTW Of} cMCTeMa 3a anvkauujy: npsa
rpyna je uHjekumjy npummna KoMnjyTepckn NOTrOMOrHy TUM
CMCTEMOM 3a KOHTUHYMPaHy annKkaLujy aHecTeTvKa 1 gpyra je
aHecTeTVK NpyMUIa CTaHAAPAHOM Kapnyn 6pusranuuom. Hiuso
6ona je ouerrBaH NyTeM Br3yenHO aHanorHe ckane (BAC) n
BepbanHe ckane (BC).

MpumrbeH « Received: 29/09/2015

PeBusuja - Revision: 11/02/2016

Pesyntatu bnok npegmmx n cpefrbux roptbux anseonapHmx
HepaBa omoryhuo je 6e3601Ho Bahetbe 3yba Kof CBUX Ma-
LpnjeHaTa, 6e3 063mpa Ha KopUWREeHY NOKaNHU aHeCTETNYKN
pacTBoOp 1 HauvH anavkauyje. HewTo je marbe 6051HO 6110 Kop
nauumjeHaTa Koj KOojux je aHecTeTUK agMUHUCTPUPAH KOMMjy-
TEPCKM NOTNOMOTHYTVIM CUCTEMOM 3@ KOHTVHYMPaHY annvka-
Lmjy NOKanHor aHecTeTuKa, Kafa je npouewnsaHa BC, anu je
T0 6e3HauvajHo.

3aKsbyyak briok npearmnx v Cpefrux roprrx anBeonapHmx
HepaBa ce MOXe NpenopyunTyn 3a Bahere roptmx CTanHux
npemonapa.

KmbyuHe peun: HepBHY 6110K; TBPAO Henue; aHanorHa 6onHa
cKana; Baherbe 3y6a
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SUMMARY

Introduction Good and well balanced diet provided by adequate mastication is part of therapy in pa-
tients with type 2 diabetes mellitus (DM). The critical period presents the time immediately after teeth ex-
tractions; hence, immediate denture is a rational therapeutical choice for diabetic patients. The presence
of immediate denture and its compression might compromise wound healing process, affect chewing
ability, food intake and consequently blood glucose level in type 2 DM patients.

Objective The objective of this study was to compare socket opening diameters (SOD), chewing ability,
changes in blood glucose level and food intake in type 2 DM patients with and without maxillary im-
mediate complete denture (MICD) during a three-week wound healing period.

Methods The study comprised 78 type 2 DM partially removable denture wearers (42 candidates for teeth
extractions and 36 candidates for teeth extractions and insertion of MICDs). During the three-week period
participants were followed for SOD, chewing ability and changes in blood glucose level and food intake.
Results Patients with MICD showed significantly lower reduction of SOD (seventh, 14th, 21st day) and
higher chewing ability (seventh, 14th, 21st day) in comparison to patients without an MICD. Significantly
lower number of patients with an MICD had changes in blood glucose level and food intake.
Conclusion Maxillary immediate complete denture presents a good therapeutic choice for type 2 DM
patients, as it provides possibility of adequate mastication after teeth extractions and maintenance of

nutritional status and blood glucose level.

Keywords: type 2 diabetes mellitus; immediate denture; chew ability; food intake

INTRODUCTION

Type 2 diabetes mellitus (DM), commonly
found in dental patients, is one of the most
prevalent diseases worldwide [1]. Oral dis-
turbances associated with DM include more
extensive periodontal disease, salivary gland
dysfunction, various types of stomatitis and
delayed wound healing [2-5]. Besides relation-
ship between metabolic control of DM and oral
health status [6], studies have also shown higher
prevalence of missing teeth and teeth with deep
pockets indicated for extractions in diabetic pa-
tients compared to nondiabetics [7]. Alterations
in oral status and loss of teeth affect masticatory
ability and food selection [8, 9, 10]. In connec-
tion with this, complete and partially edentulous
patients showed nutrition disadvantage with re-
duced intake of dietary fiber and vitamins B6,
C, carbohydrates, beta-carotene, and folate [11,
12]. Malnutrition and lack of some nutrients,
such as carbohydrates, vitamin A, and omega-3
fatty acids, prolong wound healing process [13].
Clinical studies concerning the effects of type
2 DM on dental postextraction wound heal-
ing are rare, with lack of data about nutrition
and chewing ability during the postextraction
period. Aronovich et al. [14] reported unpre-
dictable wound healing between well and poorly
controlled diabetics after teeth extractions with
no statistically significant difference in postex-
traction outcomes between observed groups.
Estimating wound healing, four weeks after

teeth extractions, Huang et al. [15] found similar
outcomes in type 2 DM in oral hypoglycemics
and nondiabetic patients. Since good and well
balanced diet is important as a part of diabetes
therapy and wound healing process generally,
the rational choice for diabetic candidates for
teeth extraction is to receive immediate dentures
on the day of tooth extraction in order to obtain
adequate chewing ability. However, the presence
of immediate denture and its compression might
change the conditions of postextraction wound
healing process, representing another risk for
impaired wound healing in diabetic patients.

OBJECTIVE

Having in mind the lack of data about nutrition
and chewing ability in postextraction period in
type 2 DM patients, the aim of our study was to
determine whether the presence of immediate
denture influences the reduction of postextrac-
tion sites during wound healing process, glyce-
mic control, chewing ability and food intake of
diabetic patients after tooth extractions.

METHODS
Study population

The study population comprised 78 type 2 DM
patients aged 45 to 64 years (42 candidates for
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teeth extractions and 36 candidates for teeth extractions
and insertion of complete maxillary immediate dentures —
MICD). The inclusion criteria for all participants were the
following: wearing maxillary partial removable dentures
(with the presence of three remaining teeth in the ante-
rior and premolar maxillary regions with signs of termi-
nal periodontitis) and mandibular complete dentures for
more than five years, and a disease history of at least two
years with a glycosylate hemoglobin level less than nine
(HbAlc < 9). The exclusion criteria were smoking and
not wearing new dentures on a regular basis during the
observation period (for the group of patients with MICD).
Six individuals from the group of patients with MICD were
excluded because they had not regularly worn new den-
tures; the final number of participants with MICD was 36.

Pre-prosthetic procedures included non-traumatic ex-
tractions of remaining three maxillary teeth without el-
evation of full-thickness flap to preserve the bone ridges
and soft tissue. For patients who were indicated to receive
MICD, new dentures were placed immediately after teeth
extractions. Post-insertion denture adjustments neces-
sary for removing difficulties that included pain and dis-
comfort were performed during the regular follow-up.
Informed consent was obtained from all participants in
the study. The study protocol was approved by the Ethics
Committee of the Faculty of Dental Medicine, University
of Belgrade (No. 32/36) and conducted in accordance with
the Helsinki Declaration.

Clinical examinations

Dental records for all participants were provided at the
Clinic of Prosthodontics and Clinic of Oral Surgery, Fac-
ulty of Dental Medicine, University of Belgrade. Regular
follow-up of the postextraction wound healing in type 2
DM patients with and without MICD were scheduled after
three and seven days, and weekly, during a three-week pe-
riod in order to obtain the records of complete socket epi-
thelization. In the course of observation period, the same
investigator, who was unaware of patients’ prosthetic sta-
tus, (presence of MICD) measured bucco-lingual diameter
(using dental caliper) from postextracted socket openings
and expressed as mean value. The presence of any side
effects or complications (symptoms of dry socket and in-
fection) were also recorded. The patients were given both
verbal and written instructions on how to control pain
and discomfort in the first three weeks after the extrac-
tions and denture insertions. As analgesic, 400 mg per os
of ibuprofen (Brufen®, Galenika, Belgrade, Serbia) was rec-
ommended. Using the same observation days, the patients
self-reported the chewing ability of the food they usually
eat. Chewing ability was categorized by the following six-
point verbal rating scale (VRS): 1 = able to chew with no
difficulties, 2 = just noticeable chew discomfort, 3 = weak
discomfort during chewing, 4 = moderate discomfort
during chewing, 5 = severe discomfort during chewing,
6 = not able to chew. Three weeks after wound healing, all
the patients self-reported the usual blood glucose levels

obtained through home testing with a glucose meter (in
accordance with the study of Aronovich et al. [14]) and
self-reported changes in food intake (in accordance with
the study of Madhuri et al. [16]).

The results were presented as frequencies or as mean
* standard deviation. One-way ANOVA with repeated
measures and post-hoc Bonferroni test was applied within
the groups. Comparisons between appropriate group/time
points were done by using Student’s t-test for the indepen-
dent samples. Frequencies of participants’ characteristics in
compared groups were analyzed by ¥* test. The differences
were considered to be significant for p < 0.05. The data were
analyzed with Statistica (StatSoft Inc., Tulsa, OK, USA) for
Windows (Microsoft Corporation, Redmond, WA, USA).

RESULTS

Table 1 represents the socket opening diameter (SOD) in
type 2 DM patients with/without an MICD. The reduc-
tion of SOD was progressive in both groups, being more
prominent for type 2 DM patients without an MICD in
comparison to patients with an MICD, with differences
that were statistically significant on the seventh, 14th, and
21stday after teeth extractions. In addition, all postextrac-
tion sockets healed uneventfully without any signs of in-
fection or dry socket conditions.

Table 1. Socket opening diameter in type 2 diabetes mellitus patients
with/without maxillary immediate complete denture (MICD) during
the wound healing process

Socket opening diameter (mm)

Time of observation | patients without Patients with MICD

MICD (n =42) (n=36)
Day of extraction 6.57+0.18 6.62+0.16
3rd day 5.54+0.24° 6.05+0.13°
7th day 3.54+0.27° 445+0.21>2
14th day 1.16 +£0.10° 247 £0.102
21st day 0.1 +0.04° 0.4 +0.08>?

2t-test, p < 0.001, between patients with MICD and those without MICD;
ANOVA test
°p < 0.001 within the group vs. corresponding day 0

Chewing ability between type 2 DM patients with MICD
and type 2 DM patients without MICD measured during
a three-week observation period is shown in Table 2. The
results revealed that both groups reported chewing ability
without difficulties in the period before teeth extractions.

Table 2. Chewing ability between type 2 diabetes mellitus patients
with immediate complete denture (MICD) and type 2 diabetes mellitus
patients without MICD, measured during a three-week observation

period

Chewing ability (verbal rating scale)
Time of observation | patients without Patients with MICD

MICD (n =42) (n=36)
Before extractions 1.1+£0.12 1.2+0.02
3rd day 3.2+0.14 5.14 + 0.16**
7th day 3.8+0.17 2.8+0.17*
14th day 3.8+03 1.4 +0.2%*
21st day 3.5+0.12 1.2 +£0.3**

X* test between the groups - ** p < 0.01,* p < 0.05
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During the wound healing process, the discomfort in chew-
ing ability was the highest on the third day, and decreased
in the group of patients with MICD, contrary to the patients
without MICD, where the chewing ability did not change
during the time. On the seventh, 14th, and 21st day, the
group of patients with MICD had significantly higher
chewing ability compared to the group without MICD, in
contrast to to the third day, when chewing ability was sig-
nificantly higher in the group of patients without MICD.

Table 3 shows significantly lower number of patients
who had changes in blood glucose level following less
intake of food than usual, in the group of patients wear-
ing MICD, compared to the patients without MICD. The
analysis did not include age and sex as the group consisted
predominantly of male participants (76%) aged between
45 and 64 years.

Table 3. Changes of blood glucose levels (BGL) and food intake ability
in patients with/without immediate complete denture (MICD) from
period before teeth extractions to three weeks after wound healing

Frequency
Parameters Patients without MICD Patients with MICD
(n=42) (n=36)
BGL: changed 61.9% (26) 38.9% (14)*
Food intake: o o M
less than usual 73.8% (31) 47.2% (17)

¥*test - * p < 0.05

DISCUSSION

The obtained data indicate that during the wound healing
period, type 2 DM patients with MICD had slower reduc-
tion of socket opening diameter, higher chewing ability
and in higher percentage had maintained blood glucose
level and food intake ability in comparison to type 2 DM
patients without MICD.

One of the most debilitating complications in diabetes
is impaired wound healing attributed to microvascular
changes [17]. Microvascular abnormalities lead to reduced
response to tissue injury causing underperfusion during
tissue stress and hypoxia followed by peripheral neuropathy
[18, 19]. Immediate denture over the postextraction sites
induces the mechanical stress in underlying tissues and im-
pairs hypoxic condition. Having in mind that deficiency
of oxygen alters wound healing phases such as collagen
deposition, the decreased reduction of socket opening di-
ameter during wound healing in patients with MICD was
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MpoTeTcka pexabunmtaumja HaKOH eKCTpaKuuja3ybaKog 6onecHuKa ca gnjabetecom

MenuTycom tTuna 2

KatapuHa PapgoBuh, Kocoska Obpagosuh-hypuuuh, Anekcangpa Yamposuh, Mupko Muwwuh, Cnobopax Hypuiumh

YHusep3uTteT y Beorpagy, Cromatonowku pakyntet, beorpag, Cpbuja

KPATAK CALIP?KA)J

YBopg PefjoBHa 11 6anaHcupaHa ucxpaHa obes6eheHa afeKsar-
HOM MacCTMKaLWjoM je 3Ha4ajaH Aeo Tepanuje nauumjeHata ca
aujabetecom menutycom Tvna 2 (AM Tun 2). KputnuaH nepriog
33 0Be 60MIeCHUKE jecTe BpeMe HemocpeHO HaKOH eKCTpaKLmje
3y6a, Na 3a X MMemnjaTHa NpoTe3a NpeACcTaB/ba Tepanujcku
n360p. MNpucycTBo MMeamnjaTHe NpoTe3e 1 KoMnpecuja Kojy n3a-
311Ba MOTy KOMNPOMMTOBATW NPOLieC 3apacTama, yTUuati Ha
CMOCOBHOCT XBaKaka, KONMYMHY YHETe XpaHe, a TMe 1 HUBO
rnMKemuje Kof naumjeHata obonenux of oBor TMna avjaberteca.
Uwmb papa Linb uctpaxmsarba je nopehere fnjameTpa ek-
CTpaKumoHuUx anseona (JEA), cnocobHOCTY KBaKatba, NPOMeHe
KOMMuMHe yHeTe XxpaHe 1 rukemuje kof IM Tvna 2 nauujeHata
Ca roptOM TOTaJIHOM MeanjaTHoM npoTe3om (TTUTM) n 6e3 tbe.
MeTtoge paga VcTpaxuatbe je obyxsaTtuno 78 IM tna 2
nauujeHaTa, Hocunaua napumjanHux Nao4acTux npotesa (42

pumrbeH « Received: 02/10/2015

nauujeHTa MHAMKOBaHa 3a eKCTpaKLuje 3yba 1 36 naymjeHaTta
VHAMKOBaHUX 3a eKcTpaKumje 3yba n gobujare MUMM). Tokom
MOCTEKCTPaKLIMOHOT Meproaa of TPV HeAesbe KoA nauunjeHarta
cy npahenun [IEA, cnocobHOCT XBaKatba, MPOMeHa KonnurHe
YHeTe XpaHe U1 rvkemmje.

Pesyntatm MaunjeHtn ca MMM nokasanu cy 3Ha4ajHO Makby
peaykuwujy OEA (7, 14, 21. gaHa), Behy cnoco6HOCT XBaKara
(7,14, 21. paHa) y ogHocy Ha naumjeHTte 6e3 I'TUM. 3HauajHo
Maru 6poj naupjeHata ca F'MAM umao je npomeHe y ramkemuju
1 YHOLLEeHY XpaHe Y OfHOCY Ha rpyny 6e3 I'TUT.

3aksmyyak imegujatHa npoTe3a npeAcTaB/ba Tepanmjckm ns-
60p Ko naumjeHata ca IM Tuna 2, 6yayhu aa omoryhasa go6-
Py MacTUKaLmjy HaKoH eKCcTpaKLumja, y3 ofipxarbe HyTPHLIMOHOT
cTaTyca v ruKemumje.

KmbyuHe peun: fujabetec menutyc Tuna 2; UMegujatHa npoTe-
33; CNOCOBHOCT »KBaKakba; YHOLLEHE XpaHe
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SUMMARY

Introduction Peri-implantitis is an inflammatory lesion of peri-implant tissues. Eradication of the caus-
ative bacteria and decontamination of the implant surface is essential in achieving predictable and stabile
clinical results. Photodynamic therapy (PDT) is non-invasive adjuvant therapeutic method to surgery in
the treatment of bacterial infection.

Objective The aim of this study was to evaluate early clinical and microbiological outcomes of peri-
implantitis after surgical therapy with adjuvant PDT.

Methods Fifty-two diagnosed peri-implantitis sites were divided into two groups. PDT was used for
decontamination of implant surface in the study group; in the control group, chlorhexidine gel (CHX)
followed by saline irrigation was applied. Several clinical parameters were recorded before the treatment
(baseline values) and three months after surgical treatment. Samples for microbiological identification
were collected before therapy, during the surgical therapy (before and after decontamination of im-
plant surface), and three months thereafter, and analyzed with identification systems using biochemical
analysis.

Results The use of PDT resulted in significant decrease of bleeding on probing in comparison to CHX
(p < 0.001). It showed significant decontamination of implant surfaces with complete elimination of
anaerobic bacteria immediately after surgical procedure and three months later.

Conclusion The results indicate that PDT can be used as an adjuvant therapy to surgery for decontami-
nation of implant surface and surrounding peri-implant tissues within the treatment of peri-implantitis.

Keywords: peri-implantitis; decontamination; photodynamic therapy

INTRODUCTION

Peri-implantitis has been defined as an inflam-
matory process that affects the supporting mar-
ginal bone around an implant in function and
results in bone resorption [1, 2]. It has been
shown that the biofilm formed around osseoin-
tegrated implant has an important role in initi-
ation and progression of peri-implant diseases
[3, 4]. Most common microorganisms that are
related to peri-implantitis are anaerobic bacte-
ria, such as Prevotella intermedia, Porphyromo-
nas gingivalis, Aggregatibacter actinomycetem-
comitans, Bacteroides forsythia, Treponema den-
ticola, Prevotella nigrescens, Peptostreptococcus
spp., Fusobacterium nucleatum. Some authors
suggested that Staphylococcus aureus and Can-
dida albicans may be connected with initiation
of peri-implantitis [3, 5]. Excessive mechani-
cal stress, residual cement, poor plaque control
could be among risk factors in the onset and
development of peri-implantitis [2].
Peri-implantitis is a complex disease; there-
fore, the therapy continues to be a challenge.
Surgical therapy of peri-implantitis has been
suggested to be superior to non-surgical ther-

apy [6]. Decontamination of implant surface is
one of the most important and difficult steps
because of the screw-shaped design and rough-
ness where microorganism and their products
are incorporated. Many methods have been
suggested, such as mechanical (dental curettes,
ultrasonic scalers, air-powder abrasive), physical
and/or chemical methods (citric acid, chlorhex-
idine, EDTA), usually combined with local or
systematic antibiotics [7-12]. No single protocol
has been suggested for solving this problem.
Photodynamic therapy (PDT) can be a new
alternative approach for decontamination of
implant surfaces combined with mechanical
debridement during surgical therapy. It is a
non-invasive therapeutic treatment of various
infections caused by bacteria, fungi and viruses
[13]. PDT has been defined as an oxygen-de-
pendent reaction that occurs by action of low-
energy single-frequency light (diode laser) and
activation of the photoactive materials (pho-
tosensitizer). The photosensitizer is adminis-
tered onto exposed tissue. It binds and dyes
cells. Upon irradiation with light of specific
wavelength of laser, photosensitizer undergoes
a transition from a low energy ground state to
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an excited singlet state. Subsequently, it may decay back to
its ground state, transition high-energy triplet state, which
can react with biomolecules such as endogenous oxygen to
produce very reactive products, like singlet oxygen. Singlet
oxygen has cytotoxic effect through damage of cell mem-
brane and cell wall. Using this therapy, the target bacteria
can be destroyed without adverse effect on the implant
surface and surrounding peri-implant tissue [14, 15].

Some articles showed that using chlorhexidine (CHX)
as adjunctive chemical agent to decontamination, reduced
inflammation and microorganisms on the implant surface.
Bioadhesive gels with higher concentrations of CHX have
shown greater effectiveness in various clinical situations
[16, 17]. However, ideal treatment for peri-implantitis is
not defined yet. There are no clinical trials showing effects
of PDT during surgical therapy of peri-implantitis.

OBJECTIVE

The aim of this study was to compare early clinical and
microbiological effects of the adjuvant use of PDT to sur-
gical treatment of peri-implantitis, comparing the effects
of decontamination of the implant surface to those when
1% CHX gel was used.

METHODS

Patients were selected from two dental clinics: Department
of Periodontology, University of Belgrade, and Department
of Implantology, Military Medical Academy, from January
2014 to February 2015. The research protocol was submitted
to and approved by the Ethical Committee, University of
Belgrade, Serbia (number 36/28). The study was carried out
in accordance with the ethical principles of the World Medi-
cal Association Declaration of Helsinki. Before the proce-
dure, all participants were informed about the study and
signed a written consent. All participants had to meet the
following inclusion criteria: age >18 years, no periodontal
or peri-implant treatment three months prior to the study,
presence of minimum one implant in function, early or
moderate type of peri-implantitis classified by Froum and
Rosen [18]. Exclusion criteria were the following: uncon-
trolled medical conditions, use of systemic antibiotics in the
previous three months, use of anti-inflammatory drugs in
the previous six months, pregnancy and lactation, therapy
of peri-implantitis in the last three months previously.

Measurements and recording of clinical parameters

The measurements were done and recorded before any
treatment. All measurements were made at the following
six sites of the implant with signs of peri-implantitis: me-
siobuccal, mid-buccal, distobuccal, mesio-oral, mid-oral,
disto-oral by one examiner (DR), using a graduated probe
(PCPUNC 15, Hu Friedy, Chicago, IL, USA). The applied
probing force was standardized force of 0.25 N. The im-

plant shoulder was used as landmark for calculation of
mucosal recession and clinical attachment level. The fol-
lowing clinical parameters were registered:

o Peri-implant probing depth (PPD) - measured in mil-
limeters from the mucosal margin to the bottom of
the peri-implant pocket;

« Clinical attachment level (CAL) - measured in mil-
limeters from the implant shoulder to the bottom of
the peri-implant pocket;

« Mucosal recession (MR) - calculated as the difference
between the CAL and PPD;

« Bleeding on probing (BOP) - evaluated as being pres-
ent if bleeding was evident within 30 seconds after
probing, or absent, if no bleeding was observed;

o Suppuration (SUP) - present or absent.

Clinical parameters were measured and recorded be-
fore (baseline values) and three months after therapy. All
clinical examinations were performed after removal of
the abutments attached to the implants. Fifteen days after
therapy the provisional restoration was performed on the
treated implants.

Microbiological samples and analysis

The first samples for microbiological analysis were taken
before any measurements from the deepest peri-implant
pockets. After the removal of subgingival plaque, sample
sites were isolated with cotton rolls and gently air dried to
avoid contamination with saliva. Fine sterile paper points
were inserted into the peri-implant pocket until mild re-
sistance and left in place for 30 seconds. The paper points
were immediately transferred to the substrate used as mul-
tipurpose transport system (ESWAB LQ Amies, COPAN
Diagnostics Inc., Murrieta, CA, USA).

The second and third samples were taken separately
during the surgical therapy from the implant surfaces. Af-
ter opening the flap and removing granulation tissue, the
second sample was obtained from the implant surface by
a transport swab. The swab was immediately transferred
to the substrate used as multipurpose transport system
(ESWAB LQ Amies, COPAN Diagnostics Inc.). After
decontamination using chemical/PDT therapy, the third
swab was taken from the implant surface applying the
aforementioned procedure.

The samples were inoculated by standard procedures
for the diagnosis of anaerobic bacteria. Each sample was
inoculated on two blood agars (Columbia agar). One blood
agar was incubated at 36.5°C for the diagnosis of aerobic
pathogens; the other was incubated at the same tempera-
ture in a container for anaerobic diagnostics. Anaerobic
conditions in the container were provided by generation
bags for anaerobic conditions GENbox anaer (bioMérieux,
Marcy I'Etoile, France). Cultivated and isolated anaerobic
strains underwent identification process. Identification of
isolated strains was reaffirmed by automatic systems of
two different manufacturers: BBL Crystal ID Kit for anaer-
obes (Becton Dickinson, Sparks Glencoe, MD, USA), and
VITEK 2 ID ANC (bioMérieux, Marcy I'Etoile, France).
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defect; c) application of photosensitizer (HELBO® Blue); d) activation of photosensitizer by using diode laser; e) application of bovine bone graft
and resorbable membrane; f) result three months after the treatment

Treatment procedure

After clinical parameters were recorded and samples
were taken, all the patients underwent a single episode of
non-surgical therapy. It implied mechanical method for
debridement of implants and remaining dentition in or-
der to reduce signs of inflammation. Instructions for oral
hygiene were proposed during the same visit.

Surgical treatment

During the surgical procedure, all the patients were ran-
domly divided into two groups: the study group (PDT
group) and the control group (CHX group). Similar meth-
odology procedure was described in a study by De Waal
etal. [17].

Surgical treatment of peri-implantitis was performed by
one experienced oral surgeon (ZL) two weeks after non-
surgical therapy (in accordance with Schwarz et al. [19]).
Mucoperiosteal buccal and lingual incisions were made
with surgical blade No. 15 under local anesthesia (2% li-
docaine with epinephrine, 1:100,000). Flaps were designed
to permit optimal access to the peri-implant bone defect
for granulation tissue removal and decontamination of
the implant surface. Full thickness mucoperiosteal flaps
were elevated buccally and lingually. Removal of granula-
tion tissue and mechanical implant surface cleaning were
done using graphite curettes (Straumann® Dental Implant
System; Straumann AG, Basel, Switzerland).

‘ doi: 10.2298/SARH1610478R

Decontamination of implant surfaces

In the study group, after careful removal of granulation
tissue and mechanical debridement of implant surface,
decontamination of implant surfaces and peri-implant tis-
sues was performed using PDT (HELBO, Photodynamic
Systems GmbH, Wels, Austria). Photosensitizer, pheno-
thiazine chloride (HELBO® Blue Photosensitizer, bredent
medical GmbH & Co. KG), was applied onto implant
surface, bone and peri-implant soft tissue, for 3 minutes.
Irrigation of photosensitizer was performed with saline,
according to instructions of the manufacturer. Implant
surface and the surrounding tissue were exposed to the
laser light by means of fibers (HELBO® TheraLite Laser
HELBO?® 2D Spot Probe; Bredent medical GmbH & Co.
KG) for 30 seconds/spot, which operates on wave length
of 660 nm and irradiance of 100 mW (Figure la-f).

In the control group, after removal of granulation tis-
sue, 1% gel of chlorhexidine (Chlorhexamed® - Direkt;
GlaxoSmithKline, GmbH & Co. KG, Miinchen, Germany)
was put on implant surface. One minute after exposing
implant surface with CHX, it was irrigated for 1 minute
by saline.

Bone augmentation and bio-resorbable membrane
were applied in peri-implant defects using artificial bone
of bovine origin (Bio-Oss and Bio-Gide; Geistlich Pharma,
Wolhusen, Switzerland). The mucoperiosteal flaps were
repositioned and sutured [17, 19].

All the patients from both groups were prescribed an-
tibiotics over a five-day period (amoxicillin caps. 500 mg,
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Table 1. Demographic and clinical description of the study population

Characteristics Study group Control group p-value
Number of subjects 21 (52.5%) 19 (47.5%)
Gender Male 12 (57.14%) 12 (63.15%) 0.703
Mean age (years) (mean +SD) 57.59 60.00 0.408
Mean time (years) after implant placement (mean £SD) 7.68 +3.76 6.21 + 3.064 0.236
Subjects with a history of treated periodontitis; n (%) 8(29.6%) 10 (40%) 0.432
o . Maxilla 8(29.6%) 6 (24)

Localization of implants, n (%) - 0.647

Mandible 19 (70.4%) 19 (76%)

Cement retained fixed partial denature 13 (46.4%) 19 (79.2%) 0.010°

X Screw retained fixed partial denture 6(21.4%) 2(8.3%) ’

Type of restoration, n (%) - -

Cement retained single crown 4 (14.3%) 3(12.5%)

Overdenture on implants 5(17.9%) 0(0)

Significant statistical difference in type of prosthetic restauration among the groups at baseline by Pearson’s x*test (p < 0.01)

SD - standard deviation

No significant differences were observed among the groups at baseline by Pearson’s x? or Independent Samples Test (T-test).

Table 2. Mean pocket probing depth (PPD) £SD, mean clinical attachment level (CAL) £SD, mean number of marginal recession (%), mean
bleeding on probing (BOP) - positive sites (%) at each implant at baseline and three months later

Baseline 3 months
Parameter
PDT CHX PDT CHX
Peri-implant PPD (mm) 5.74 £1.55° 4.48 +1.08° 3.26 £0.79° 2.86 +0.755°
CAL (mm) 5.32+1.36° 4,63 +1.28° 3.35+1.67° 3.16 +1.25°
BOP 28 (100%) 24 (100%) 5(17.9%)° 12 (50%)°

2Significant statistical difference measured before and three months after PDT by T-test (p < 0.001);
bSignificant statistical difference measured before and three months after CHX by T-test (p < 0.001);
<Significant statistical difference between the groups by Pearson’s x? test (p < 0.001)

CHL - chlorohexidine gel

three per day). It was recommended that patients don’t use
mouthwash during the postoperative period.

Followed up period

Three months after therapy samples for microbiological
analysis were taken from the reduced peri-implant pockets
in the same way described above. In addition, measure-
ments of clinical parameters were recorded as well.

Statistical analysis

Data are presented as mean + standard deviation or n (%)
depending on data type. Chi-squared test, Mann-Whitney
U-test, and Student’s t-test were used to assess the differences
between the groups. Cochran’s Q-test and Wilcoxon signed-
rank test were used to assess significant differences within
the groups. All analyses were performed in SPSS Statistics
for Windows 20.0 (IBM Corp., Armonk, NY, USA). All p-
values less than 0.05 were considered statistically significant.

RESULTS

There were 52 peri-implantitis sites diagnosed in 40 sys-
temically healthy patients, which were treated and re-ex-
amined in a three-month period. Demography and clinical
description of the study population are shown in Table 1.
No adverse events and side effects were reported during
and after therapy.

Clinical parameters and outcomes

From a total of 52 treated peri-implantitis sites, 12 peri-
implantitis sites belonged to the category of moderate, and
31 to the category of early peri-implantitis, classified by
Froum and Rosen [18]. The rest of peri-implantitis in-
stances had depths of > 5 mm in only one peri-implant
pocket, as one of the inclusion criteria.

The mean value and standard deviation of PPD and
CAL are shown in Table 2. Both groups showed statis-
tically significant reduction of peri-implant pockets
(p < 0.001). It has been shown that the greater (but not
statistically significant) reduction of PPD was in the study
group compared to the controls (p = 0.07). The results of
our study showed that there was no statistically significant
difference in CAL between the two tested groups three
months after the therapy (p = 0.883). Also, there were no
statistically significant differences in marginal recession.

In the study group, there was a statistically significant
reduction of BOP at all six points compared with the
control group three months after the therapy (p < 0.001).
Changes in percentage of BOP are shown in Table 2. PDT
has shown statistically significant reduction of suppuration
compared to CHX treatment (p < 0.002).

Microbiological outcomes

All cultivated anaerobic microorganisms which were
isolated from deepest peri-implant pockets and implant
surfaces are shown in Table 3. It was shown that some of
these bacteria were isolated only from implant surfaces.
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Table 3. Number (n) of culture-positive implants at baseline and culture-negative after decontamination of selected anaerobes; mean number
(%) of total anaerobic bacteria load on culture-positive implants; before any treatment (Tpre); before decontamination — during surgical therapy

); three months later (T

)

(S, ); after decontamination - during surgical therapy (S

pre post post

Experimental group (PDT, n = 27) Control group (1% CHX gel, n = 25)

Anaerobes T S S T T S S T

pre pre post post pre pre post post
Porphyromonas gingivalis 4(14.3) 8(28.6) 0(0) 0(0)¥ 4(16.7) 2(8.3) 0(0) 0(0)
Prevotella intermedia 5(17.9) 6(21.4) 0(0) 0(0)¥ 1(4.2) 3(12.5) 0(0) 0(0)
Peptostreptococcus spp. 5(17.9)*% 3(10.7) 0(0) 0(0)¥ 0(0) 5(20.8) 0(0) 0(0)¥
Fusobacterium nucleatum 1(3.6) 4(14.3) 0(0) 0(0)¥ 2(8.3) 5(20.8) 0(0) 0(0)¥
Peptostreptococcus asaccharolyticus 4(14.3) 1(3.6) 0(0) 0(0)" 2(8.3) 0(0) 0(0) 0(0)
Actinomyces naeslundii 2(7.1) 8(28.6) 0(0) 3(10.7)¥ 4(16.7) 6 (25) 0(0) 2(8.3)
Veillonella spp. 9(32.1) 9(32.1) 2(7.1)* 2(7.1)¢ 3(12.7) 9(37.5) 7 (29.2)* 3(12.5)¢
Staphylococcus aureus 0(0) 3(10.7) 0(0) 0(0)¥ 0(0) 5(20.8) 0(0) 0(0)¥
Staphylococcus saccharolyticus 0(0) 2(7.1) 0(0) 0(0) 0(0) 2(8.3) 0(0) 0(0)
Actinomyces meyeri 0(0) 4(14.3) 0(0) 0(0)¥ 2(8.3) 0(0) 0(0) 0(0)
Actinomyces odontolyticus 1(3.6) 0(0) 0(0) 3(10.7) 4(16.7) 0(0) 0(0) 4(16.7)*

N=52;

* Statistically significant change from baseline to three months after therapy, as well as before and after decontamination of implant surface between the two

groups according to Pearson’s x? test, p < 0.05;

¥ Statistically significant change from baseline to three months after therapy, as well as before and after decontamination of implant surface during surgical

procedure within the two tested groups according to Cochran’s Q-test, p < 0.05

Candida spp. was also isolated from the deepest peri-
implant pockets.

The results showed that the amount of anaerobic mi-
croorganisms was significantly reduced and in most cases
eliminated, after using both anti-infection therapeutic
methods during surgery therapy as well as three months
after the therapy procedure. It showed significant reduc-
tion of anaerobic microorganisms in the study group in
comparison with the control group, immediately after
decontamination of the implant surface and also three
months after (Veillonella spp., p < 0.010; Staphylococcus
aureus, p < 0.002; Peptostreptococcus spp., p < 0.002; Pep-
tostreptococcus asaccharolyticus, p < 0.035; Actinomyces
naeslundii, p < 0.014; Prevotella intermedia, p < 0.011;
Porphyromonas gingivalis, p < 0.001; Actinomyces mey-
eri, p < 0.007). Three months after therapy, Actinomyces
naeslundii was only isolated in peri-implant pockets in the
control group.

The results of the study show that using chlorhexidine
leads to significant reduction of Actinomyces odontolyticus
(p < 0.046), Fusobacterium nucleatum (p = 0.23) compared
with using photodynamic therapy. The presence of Ag-
gregatibacter actinomycetemcomitans, Tannerella forsythia,
and Treponema denticola was not identified.

DISCUSSION

The short-term results of the present study show that both
examined methods for debridement and decontamination
of implant surfaces during surgical therapy (PDT and 1%
chlorhexidine gel), significantly improve clinical and mi-
crobiological outcomes.

In the current literature, most attention is given to sys-
temic and/or local use of antibiotics or implantoplasty for
the decontamination of implant surfaces during surgical
procedures [3, 10, 20]. However, these methods showed
side effects, as well as bacterial resistance to some drugs

and allergic reactions during and after their consumption
[10]. It has been recorded that implantoplasty leads to
marginal recession, which is disadvantageous in terms of
function and aesthetics [2, 20].

Some authors consider PDT to be less harmful and ef-
fective solution for the decontamination of the implant
surface [13, 14]. This therapy was widely used in non-
surgical therapy of peri-implantitis [15, 21, 22]. It has been
suggested that using only photodynamic therapy several
times may lead to total recovery [22]. Schwarz et al. [6]
suggested that surgical therapy of peri-implantitis has been
superior to non-surgical therapy. The explanation lies in
the open access and controlled removal of granulation tis-
sue and decontamination of the exposed implant surfaces.

The results of the present study show that there are
statistically significant changes in peri-implant probing
depth and clinical attachment level measured at baseline
and three months after therapy. The depth of peri-implant
pockets in both tested groups was reduced approximately
2 mm. Higher reduction of peri-implant pocket depth was
in the study group, but without statistical significance. This
could be explained by larger baseline levels of peri-im-
plant pockets depth recorded in the study group. It seems
that PDT can promote re-osseointegration more rapidly
than CHX, without side effects on the bone. The results
show significant reduction of BOP and suppuration three
months after using PDT. It is known that BOP is one of
the most essential and important signs of peri-implantitis;
therefore, the use of PDT can achieve elimination of BOP
and promote better healing. In the study by De Waal et
al. [17], similar methodology was used, but they didn’t
achieve the significant difference in clinical parameters
using two concentration of chlorhexidine solutions (0.12%
and 2%) in the examined follow-up periods. These results
differ from ours due to improvements of clinical parame-
ters in our study. In the study by Heitz-Mayfield et al. [10],
after surgical debridement and implant surface decontami-
nation following by saline irrigation, systemic amoxicillin
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and metronidazole were prescribed. Although clinical re-
sults of their study were similar to ours, using adjunctive
PDT could be efficient, as it leads to lower consumption
of antibiotics and antiseptics, without side effects.

Cultivation of anaerobic microorganisms showed the
presence of various anaerobes isolated from peri-implant
pocket before any treatment, as well as on implant surface
before decontamination. Most of these bacteria belonged
to the pathogenic microorganisms from red and orange
complex described by Socransky et al. [23]. In our study,
bacteria of yellow, purple, and green complex were also
found, which is assumed to be the first phase of coloniza-
tion of implant surface. This can also represent a possible
bridge for the adherence of bacteria from orange and red
complexes in a later phase of colonization and maturation
of dental biofilm. The results also showed the presence of
Staphylococcus aureus. It was mentioned that it can be one
of the possible pathogenic microorganisms that promote
initiation and progression of peri-implantitis. This bacte-
ria was isolated only from the implant surface, so it can
be assumed that this can be a very virulent strain, which
can enable the progression of peri-implantitis [24]. The
presence of Candida albicans could be due to inappropri-
ate oral hygiene. Therefore, Candida couldn’t have had an
influence on initiation of peri-implantitis, as mentioned
in some early papers [2].

In both examined groups, statistically significant reduc-
tion of anaerobic microorganisms from the peri-implant
pockets was evident in the follow-up period and also from
implant surface immediately after decontamination. The
results show that application of PDT significantly reduced
the amount of bacteria, especially those from the red and
orange complex. De Waal et al. [17] achieved reduction
of microorganisms from implant surface between groups
during a surgical procedure, but results were not as statisti-
cally significant as in our study. Our study showed signifi-
cant reduction of microorganisms after using both anti-
infection therapeutic methods of decontamination during
surgical therapy. In vitro study of Marotti et al. [14] showed
significant reduction of anaerobic microorganisms after
application of PDT and 0.12% solution of chlorhexidine
on anodized implants, which are results similar to ours.
Another study showed that using PDT with toluidine blue
as a dye can reduce but not eliminate pathogenic micro-
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MpoueHa epukacHoCcTH POTOAMHAMCKE Tepanuje y Tepanuju NepuMMnAaHTUTUCA
nocne Tpu meceua: paHAOMU3MPAHA KOHTPOIUCAHA K/IMHUYKA CTYAMja

[paraHa Pakaweswh', 3opaH J1a3uh?, bojaH PakomaL?, MiBaH CongatoBuh?, Cawwa JaHkoBuh', Mapko Maruh?, 3opaH Anekcuh!’

'YHuBep3utet y beorpagy, CromatonoLukm dakyntet, KnuHyka 3a napofoHTonorujy 1 opanHy meguuuHy, beorpag, Cpbuja;
BojHOMeAMLMHCKa akaaeMuja, KnuHyka 3a opanHy umnnaHtonorujy, beorpag, Cp6uja;

BojHOMeaMLMHCKa akageMuja, VHcTuTyT 3a Mukpobuonorujy, beorpag, Cpbuja;

*YHnBep3uTeT y beorpagy, MeguumHckmn dpakyntet, IHCTUTYT 32 MEAULIMHCKY CTaTUCTUKY U MHGOpMaTuKy, beorpag, Cpbuja;
YHusepauTet y beorpagy, CromaTtonolki dakynteT, KnuHuka 3a opanHy xupyprujy, beorpag, Cpbuja

KPATAK CAOPXKAJ

YBopa NepnMnnaHTUTKC je MHGNAaMATOPHM NPOLLEC KOjU 3ax-
BaTa MeKa TKMBa 1 MOTMNOPHY KOCT OKO OCEOMHTErpmcaHor
mmnnaHTarta. EnMMmumHaumja natoreHmx MmkpoopraHvsama u
[AeKOHTaMMHauMja UMNAAHTHe NOBPLIVHE NpeAcTaB/by Haj-
OGUTHIMjM KOpPaK Y MOCTM3atkby CTABUITHUX KIMHUYKKX pe3yrTaTa.
OoToguHamcka Tepanuja (OAT) npeacrasrba 4OAATHN HEMHBA-
3VIBHY MeTog Y Tepanuju 6akTepujckux nHdekumja.

Linm papa Livsb papa 6vna je npoueHa KINMHUYKUX U MUKPO-
61ONOLLIKMX NapameTapa HakoH XMPYPpLIKe Tepanuje nepumm-
nnaHT1TMCa y3 gopatHy npumeHy OUT.

MeTtope paga CBa AujarHOCTMKOBaHa MeCTa NepUMMMaH-
TTKCa (n = 52) 6una cy nogesbeHa y fiBe rpyre: y CTyamnjckoj
rpynu, 3a AeKOHTaM1HaLuWjy UMNAaHTHE NOBPLUMHE TOKOM
xupypLke npouepype kopuwheHa je O[T, y KOHTPONHO]j rpy-
nu, 3a JeKOHTaMMHaLWjy MMNNAHTHE NOBPLUMHE KopuWheH je
xnopxekcnaunH y reny (CHX). KnuHnuku napametpu npaheHn
Cy npe Tepanujcke NpoLeaype 1 TpU MeceLia Nocse Tepanuje.

pummbeH « Received: 09/12/2015

Pesu3uja - Revision: 20/06/2016

Y30pum 3a MUKPOOVONOLLKY aHann3y y3umaHu cy npe v Tpu
MeceLa Noc/ie Tepanuje, Kao 1 TOKOM XMPYPLLKe npoLieaype,
npe 1 nocse AeKOHTaMVHaLMje MMMIaHTHe NoBpLUKHE. 3a
naeHTMdUKaLjy n3onoBaHUX aHaepoba KopulheH je cuctem
KOj1 paam no NpuHUMNy 6roxemujcke aHann3e N30i0BaHNX
MMKPOOVOOLLKMX COjeBa.

Pesyntatn Pe3ynTatu cTyauje cy nokasanu ga npumerom OAT
AONa3u [o 3HaTHe pefyKuuWje KpBapeta Ha MpoBoKaLujy y
nopehetby ca npumeHom CHX (p < 0,001). Mpumena OAT, kao
nomohHor Tepanujckor cpefcTaa, omoryhasa noTnyHy enmmu-
Hauwjy aHaepobHUX 6aKkTepuja ca UMMNAHTHE MOBPLUMHE.
3aksyuak Pe3yntatu nokasyjy ga O[T moxe fa ce KOpUCTn
Kao NOMONHO Tepanujcko cpefCcTBO 3a JeKOHTaMUHALUjy VM-
NnaHTHe NOBPLUWHE 1 NEPUUMMIIAHTHOT TKVBa Y OKBUPY Tepa-
nuje NepMUMNNAHTUTHCA.

KmbyuHe peun: nepmnmMniaHTUTC; AeKOHTaMMHauwja; $oTo-
JAMHaMCKa Tepanuja
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SUMMARY

Introduction Cardiac arrest (CA) is defined as a sudden cessation of normal circulation of blood due to
failure of the heart to contract effectively during systole.

Objective The aim of this study was to determine the difference in outcome among patients, depend-
ing on the location of out-of-hospital CA; to determine the influence of observed determinants on the
survival rate.

Methods Observational and retrospective study was conducted in the Institute for Emergency Medical
Service Novi Sad (IEMS NS). It included patients who underwent cardiopulmonary resuscitation (CPR) by
medical ambulance squads. Patients were divided into three groups, based on the location of CA: private
place, public place, and medical institution.

Results CA occurred in private places in 151 cases (76.26%). The shortest duration of a phone call with
the dispatcher and Reaction Time | was in the group of patients with CA in a public place (59.1 + 36.4
seconds and 137.1 + 89.8 seconds, respectively). CA was recognized in more than 80% of cases, but
CPR was initiated in only 9.09% of patients in private places and in 19.35% of patients in public places.
Though they initially presented with shockable rhythm in 57.14% of cases in public places, this group
has the worst immediate outcome (11.43%), in contrast to the patients with CA in medical institutions
(58.33%). Factors determining the survival of patients with CA were CPR attempted immediately after
collapse, initial rhythm and eyewitnesses of CA.

Conclusion In order to improve survival of patients with out-of-hospital CA, both education of laymen

and introduction of standard questioning protocol in the [EMS Call Centre are necessary.
Keywords: out-of-hospital cardiac arrest; cardiopulmonary resuscitation; survival rate

INTRODUCTION

Cardiac arrest (CA) (lat. institio cordis) is de-
fined as a sudden cessation of normal circu-
lation of blood due to failure of the heart to
contract effectively during systole [1].

This condition is experienced by 800,000
people in Europe and the USA every year [2,
3]. Cardiopulmonary resuscitation (CPR) is
attempted in most cases [4]. Data collected in
37 European countries demonstrate that sud-
den CA incidence in which CPR is initiated by
ambulance is 38 per 100,000 inhabitants yearly.
Hospital survival rate (defined as survival up to
the discharge) was 10.7% for all initial rhythms
and 21.2% for shockable rhythms (ventricular
fibrillation and pulseless ventricular tachycar-
dia) [5]. Prehospital emergency medical servic-
es in four cities in Serbia (Belgrade, Novi Sad,
Nis, Kragujevac) registered 2,827 patients with
CA during 12 month follow-up (2005/2006).
CPR was initiated by ambulance in 591 patients
(incidence: 27/100,000). Hospital survival rate
was 12.5% [6].

Out-of-hospital CA most often occurred in
patients’ homes [6, 7]. Location of CA is con-
sidered non-relevant to the outcome, provided
that CPR is initiated immediately [8].

OBJECTIVE

The aim of the study is to determine frequency
of CA in relation to the location, difference in
immediate survival of patients with CA in re-
lation to the location (private/public space/
medical institution) and effect of these deter-
minants to the immediate survival rate in out-
of-hospital CA.

METHODS

This observational and retrospective study
was conducted in the Institute for Emergency
Medical Service of Novi Sad (IEMS NS) in the
period between January 1st, 2010 and Decem-
ber 31st, 2010.

IEMS NS covers territories of the munici-
palities of Novi Sad and Sremski Karlovci, with
389,130 inhabitants, according to the statistical
data from public institutions. IEMS NS is the
only medical institution capable of providing
prehospital emergency life support in the ter-
ritory of these municipalities. In the studied
period, there was a single Institute for Emer-
gency Medical Service (IEMS) Call Centre col-
lecting the calls for medical emergencies and
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non-urgent patient transport, with five telephone lines
and one radio channel for the communication with the
ambulance squads. A doctor and an emergency medical
technician work in the IEMS Call Centre in twelve-hour
shifts. There were eight ambulance squads in each working
shift consisting of a doctor, an emergency medical tech-
nician and an ambulance driver (non-medical personnel
trained to provide basic life support (BLS)). All ambu-
lances are equipped identically and are capable of provid-
ing advanced life support. Non-urgent patient transport
squads consist of a medical technician and a driver, or
only a driver, in some instances. There are 10 non-urgent
patient transport squads on workdays, five on Saturdays
and two on Sundays and in night shifts.

All patients with attempted CPR by the IEMS NS dur-
ing the studied period were enrolled into the study. The
patients were divided into the following three groups,
based on the location of sudden CA (SCA): private place
(Group I - homes, apartments, nursing homes), public
place (Group II - streets, agricultural fields, offices, shop-
ping malls, sport centers, courts, prison, police stations),
and medical institution (Group III - health centers and
hospitals without emergency medical squads). Determi-
nants taken into consideration for each patient included
the following:

« Gender;

o Average age;

« Duration of the phone call to the IEMS Call Centre
(from the moment of taking the call to the moment
of ending the call);

o Reaction Time I (RT I) - the period between the mo-
ments when the call is answered and when the ambu-
lance squad is dispatched;

o Arrival Time - the period between the moments of
receiving the order from the IEMS Call Centre and
arriving to the location;

« Witnesses of SCA: laymen, medical professionals or
ambulance squads;

« Early CPR initiation, before the arrival of an ambu-
lance;

o Phone-assisted CPR - instructions provided by IEMS
Call Centre operator on how to initiate CPR before
the arrival of an ambulance;

« Initial rhythm - shockable (ventricular fibrillation /
pulseless ventricular tachycardia ) or non-shockable
(asystole / pulseless electrical activity);

o Return of spontaneous circulation after initiated CPR,
until hospital admission.

Collected data were coded and stored into specially cre-
ated computer database. All data were calculated by using
statistic packages SPSS for Windows, version 11 (SPSS
Inc., Chicago, IL, USA). The three studied groups were
compared and numeric data were represented by mean
arithmetic values and standard deviations, while the sig-
nificance of a particular parameter was determined using
Student’s t-test and x*-test. Impact of particular factors on
survival was determined by using univariate binary logistic
regression analysis. The results are presented in tables.

RESULTS

In 2010, ambulance squads of IEMS Novi Sad had 35,083
patients in total. CPR was initiated in 198 patients. Num-
ber of patients with CA in Group I was significantly higher
than in the other two groups (Table 1). Among patients
with CA, there were more men and they were on average
younger than women, especially in Group II. There is a
statistically significant correlation in age and gender dis-
tribution of CA in the first two groups (p < 0.05).

Duration of conversation with IEMS operator was
longer than one minute in all three groups. The shortest
duration of conversation was with eyewitnesses of CA in
Group II. IEMS dispatcher sent ambulance squad before
the termination of phone call in four cases of CA which
occurred in Group I, and only in one case of CA in each
of the other two groups. RT I less than 60 seconds was
observed in 19 patients (11.26%) in Group I, in two pa-
tients (2.86%) in Group II, and in three patients (16.67%)
in Group III. The shortest arrival time was recorded in
patients in Group III (Table 1).

In most cases in Groups I and II, eyewitness of CA were
laymen. However, BLS was initiated before the arrival of
ambulance in small number of cases. Moreover, BLS was
not even initiated in some cases in all three Groups where
health professionals were present. IEMS Call Centre op-
erator gave instructions for phone-assisted CPR in only
three cases in Group I (Table 1).

Shockable initial rhythm most often occurred in pa-
tients in Group II, but the immediate survival rate was the
highest among the patients in Group III (Table 1).

It is possible to calculate individual impact for each
observed determinants on the immediate survival rate
if univariate binary logistic regression analysis is applied
(Table 2). Early CPR initiation, before the arrival of an am-
bulance, had the highest impact on the survival rate (Table
2) and these patients were 2.4 times more likely to survive
initially. Initial rhythm was also an important determi-
nant in survival - patients with shockable rhythm were
3.2 times more likely to survive than patients with non-
shockable rhythms. Presence of witnesses was comparably
a less important determinant. If SCA was witnessed by the
ambulance squad, patients were 2.3 times more likely to
survive compared to the presence of laymen. Witnessed
by other health professionals, patients were 1.3 times more
likely to survive.

DISCUSSION

Out-of-hospital CA most often takes place in private
houses, apartments and nursing homes (84.7%), while in
small number of cases it occurs in public places (14.3%)
and in health institutions (1%), according to literature [7].
A study conducted in four IEMSs in Serbia in 2004 and
2005 showed that out-of-hospital CA was also most often
in private houses, apartments and nursing homes (70.2%),
while small number of cases were recorded in public places
(24.8%) and health institutions (5%) [6]. Out-of-hospital
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Table 1. Analysis of individual determinants in all three groups of patients

Predictors Group | Group Il Group Il p
Total 151 (76.26%) 35(17.68%) 12 (6.06%) <0.001
Number of CPRs Male 97 28 8 <0.001"
Female 54 7 4 0.248'
All patients 658+ 13.7 599+ 15.1 61.1+15.8 0.029*
Average age (years) | Male 63.6 £ 14.1 575+154 59.1+14.7 0.012#
Female 69.5+12.1 71.8x+6.0 65.7+21.0
Duration of conversation (sec.) 72.8+39.0 591 + 364 62.7 +48.5 >0.05
RT I (sec.) 223.9+347.6 137.1+89.8 80.4 £196.3 >0.05
Arrival time (min.) 84+44 6.6 +4.5 41+16 <0.05
CA recognized by callers 102 (84.29%) 33 (94.29%) 8 (100.00%) <0.05
Laymen 116 (76.82%) 31 (88.57%) 0
Witnesses Health professionals 5(3.31%) 4(11.43%) 8 (66.67%)
Ambulance 30(19.87%) 0 4(33.33%)
L Total 11 (9.09%) 6 (19.35%) 6 (75.00%) <0.001
acrprﬁ/;’;'t'ated before g Jaymen 9(7.76%) 4(12.90%) 0
By health professionals 2 (40.00%) 2(50.00%) 6 (75.00%)
Phone-assisted CPR 3(1.99%) 0 0
VFNT 47 (31.13%) 20 (57.14%) 4(33.33%) <0.05¢
Asystolia/PEA 104 (68.87%) 15 (42.86%) 8 (66.67%)
Immediate 31(20.53%) 4(11.43%) 7 (58.33%) <0.001

CPR - cardiopulmonary resuscitation; RT | - reaction time I; CA - cardiac arrest; VF — ventricular fibrillation; VT - ventricular tachycardia; PEA - pulseless electrical

activity; p - statistical significance

1 statistical significance of CA frequency between males and females in Group |
tt statistical significance of CA frequency between males and females in Group Il
# statistical significance of average age between Groups | and Il

+# statistical significance of average age between males and females in Group |

¢ statistical significance of shockable and non-shockable rhythm frequency between Groups | and Il and between Groups Il and Il

Table 2. Univariate binary logistic regression analysis of factors de-
termining return of spontaneous circulation in all groups of patients

. CA at all locations
Predictors
OR 95% Cl p

Sex 0.654 | 0.323-1.321 0.236
Age 1.008 | 0.974-1.032 0.521
Duration of conversation 1.006 | 0.996-1.016 0.260
RTI 0.999 | 0.998-1.000 0.050
Arrival time 1.087 | 0.991-1.192 0.076
Witnesses 0.563 | 0.346-0.917 0.021
Immediately initiated CPR 3.803 | 1.864-7.757 0.000
Phone assisted CPR 0.539 | 0.048-6.098 0.618
Initial rhythm 2421 1.379-4.252 0.002
Location 0.638 | 0.372-1.094 0.102

CA - cardiac arrest; OR - odds ratio; Cl - confidence interval; RT | - reaction
time I; CPR - cardiopulmonary resuscitation; p - statistical significance

CA was more often in men, while average age was higher
in women [6, 9]. The highest average age was among pa-
tients in private places [9]. Our study showed the same
distribution of patients in relation to location, sex and age.
Average age of patients in Group II was lower than that in
Groups I and III.

RT I, for Priority I calls, should be less than one minute
[10, 11, 12]. IEMS call center operators should send an
ambulance without interrupting a phone call. They are
supposed to provide pre-arrival instructions for CPR, so
that callers (usually laymen) could initiate BLS before the
arrival of the ambulance [13]. Therefore, duration of a
phone call should be longer than RT I. However, due to
the lack of personnel and absence of questioning proto-

cols, RT I is longer than one minute in most cases, while
the duration of the phone call is shorter than RT I. After
a caller provides the location of the CA, the phone call is
interrupted and an ambulance is sent, while the caller is
not given pre-arrival instructions for CPR. The shortest
RT I was in Group II, although it should be the short-
est in Group III, because CA is being reported by health
professionals.

On the other hand, the shortest arrival time was in
Group III, which is similar to the arrival time in most Eu-
ropean countries, which is 5.5 minutes [9]. Arrival time
in Group II, and especially in Group I, was above average.
The aim of CPR is to receive early defibrillation in the
period between three and five minutes, which increases
chances for survival 49-75% [14].

CA is most often witnessed by laymen. If BLS is initi-
ated immediately, delay of early defibrillation decreases the
chances for survival for only 3-4% for every minute of de-
lay (compared to 10-12% if BLS is not initiated before the
arrival of an ambulance) [15]. Unfortunately, laymen rarely
decide to initiate BLS, in the range of 3-45%, or 16-33%
on average [16-19]. BLS was more often initiated in Group
II - in 60% of cases [9]. Increase of BLS initiated by laymen
has been recorded in the last 15 years, due to trainings of
laymen and introduction of a standard questionnaire and
guidelines for CPR in emergency call centers [20, 21]. In
our study, CA was most frequently witnessed by laymen in
Groups I and II. In more than 80% of cases, CA was recog-
nized, but laymen failed to initiate CPR in most cases. The
lowest number of attempted CPR before the arrival of an
ambulance was in Group I, which is three times lower than
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in Western European and Scandinavian countries. What is
worse, not all health professionals attempted CPR before
the arrival of the ambulance. This could be explained by
inadequate training of both health professionals and lay-
men. In Serbia, BLS is taught in the final year of primary
education. High school and university students are not
trained to apply BLS. In driving schools, training in BLS
and principles of first medical aid is still not obligatory.
Until recently, first aid and emergency medicine were not
taught at medical faculties, while students were informed
of the principles of CPR during the courses in Surgery.

Patients in Group II more often presented with shock-
able rhythms, in 60%, which is equal to those in Western
European and Scandinavian countries. In Group I, how-
ever, shockable rhythm was considerably lower, especially
in comparison to Western European and Scandinavian
countries, which is 38% [9].

Even though arrival time and RT I in Group I were the
longest and most patients were in non-shockable rhythm,
immediate survival was better than in Group II. This could
be attributed to the higher number of CA witnessed by the
ambulance. The highest immediate survival rate was in
Group III, with most number of patients with initiated CPR.

Univariate binary logistic regression analysis showed
that survival rate depends on the early CPR initiation, ini-
tial rhythm and presence of witnesses. In the last thirty
years, more and more non-health professionals are trained
to recognize CA and initiate BLS, and operators in many
emergency call centers are introduced to protocols for
phone-assisted CPR, as immediately attempted CPR in-
creases chances for survival two- or three-fold [22, 23]. In
addition to this, quality of life after the hospital discharge
is better thanks to the lower degree of neurological damage
during hypoxia [24]. If callers are not trained in providing
CPR, an emergency call center operator should give in-
structions to initiate BLS after an ambulance is dispatched
[21, 25, 26]. Until the arrival of the ambulance, chest com-
pressions by untrained laymen could be sufficient [27].
Quality of phone-assisted CPR could be equal to the quality
of CPR provided by trained persons. However, it was es-
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YTuuaj mecta gorahaja Ha npeXxussbaBatbe 601eCHUKA ca BAHOONHUUKMM

CPYaHMM 3aCTOjem

Papojka Jokwuh-MasurbanuH', MuneHa Jokwuh?, Benmbop Bacosuh?, Momup Mukos?, Cuhnwa Capasonau’, AnekcaHaap

hypuuur', Mpepgpar LLanoma'

'3aBog 3a XxuTHY MeguumHcky nomoh Hosu Cag, Hosu Cag, Cpbuja;
2[lom 3apaBba,beyvej’; XutHa megmumHcka nomoh, beuej, Cpbuja;

3YHusep3utet y HoBom Cagy, MeauumHcku dakyntet, Kategpa 3a dapmakonorujy, TOKCUKONOTujy U KnuHuuky dapmakonorujy, Hosm Cag,

Cpbuja

KPATAK CAAPXAJ

YBop CpuaHu 3acToj ce fledrHMLILE Kao U3HEHALHY NPeKNA
HOpMasHe LpKynauwje Kpam 360r HemoryhHocTu cpua fa ce
KOHTpaxyje TOKOM cucTone.

Unm papa Linmb papa je 6mo aa ce nprikaxe pasnuka y Heno-
CpefHOM NpexuB/baBatby NaumjeHaTa y BaHO0HNUYKOM Cpya-
HOM 3aCTojy y 3aBUCHOCTU 0 MecTa Aiorahaja 1 yTuuaj nojeam-
HaYHUX NOCMaTpaHUX GpakTopa Ha NpeXXnB/baBakbe.

Metoge paga CnpoBefieHO je oncepBaLMOHO 1N peTpoCnekK-
TMBHO UCTPaXuBatbe y 3aBofy 3a XUTHY MEeANLIMHCKY nomoh
Hosu Cag (33XMI HC). ObyxBaheHu cy naumjeHTy Kog Kojux
Cy YPreHTHe eKune paauwe KapAamonysMOoHanHy peaHumaLmjy
(KMP). MauwjeHTn Cy noaesbeHn y Tpy rpyne Ha OCHOBY MecC-
Ta gorahaja: npvBaTHa nokauja, jaBHO MeCTO 1 33paBCTBEHA
yCTaHoBa.

Pesyntatu Hajsehu 6poj naupjeHaTta cpuaHm 3acToj je JOXU-
BEJIO Ha NPMBATHOj IoKaumju — 151 (76,26%). Hajkpahe Bpeme
pa3roBopa ucreyepa ca no3vnBaoLieM 1 peakLMoHo Bpeme | je
6110 Ko NaumjeHaTa peaHUMUPaHUX Ha jaBHOM MecTy — 59,1

MpumrbeH « Received: 12/08/2015

+ 36,4 1 137,1 £ 89,8 cekyHaun. CpyaHu 3acToj je Npeno3Hat y
npeko 80% cnyyajesa, anu Cy Mepe peaHuMaLmje npegysete y
9,09% cnyyajeBa Ha npuBaTHOj nokaumju n 19,35% Ha jaBHOM
MecTy. MlaKo je uHULMjanHu putam Ha MoHUTOPY Aedurbpuna-
Topa 61o wokabunaH kog 57,14% peaHnMmpaHux nauujeHata
Ha jaBHOM MeCTy, Hajnolunje HenoCPeAHO NpeXnBIbaBatbe je
61no y oBoj rpynu — 11,43%, [OK je Hajborbe 61no Kog naumje-
HaTa peaHUMMpaHuX y 3paBCTBEHMM ycTaHoBama — 58,33%.
(MakTopw 0f KOjKX je 3aBMCMNO HEMOCPeAHO MpeXmBIbaBatbe
cy: ogmax 3anoyete mepe KIP, uHuUmjanHu putam 1 Ko je 6uo
oyeBuAaL, CpUaHOr 3acToja.

3aksbyuak Jlanuy ce peTko opnyuyjy Ha npyxarbe mepa Kr1P,
3aT0 je npexuBibaBatbe MHOTO 60Jbe y 30PaBCTBEHO] YCTa-
HoBW. [la 61 ce nobosbluano nNpexusbaBatbe NaLmjeHaTa y
BaHOOJTHNYKOM CpYaHOM 3acTojy, NoTpebHa je obyka nawka,
anu n ysohere npoTtokona 3a TenepoHcku acuctupanu KrP
y AncreyepcKe LEeHTpe.

KrmbyuHe peun: BaHOONHUYKIM CpYaHW 3aCToj; KapAOonyMo-
HaslHa peaHvmaLja; cTona npexmB/baBatba
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SUMMARY

Introduction Healthcare-acquired urinary tract infections (HAUTI) make up to 40% of all healthcare-
acquired infections and contribute significantly to hospital morbidity, mortality, and overall cost of
treatment.

Objective The aim of our study was to investigate possible risk factors for development of HAUTI caused
by multi-drug resistant pathogens.

Methods The prospective case-control study in a large tertiary-care hospital was conducted during a
five-year period. The cases were patients with HAUTI caused by multi-drug resistant (MDR) pathogens,
and the controls were patients with HAUTI caused by non-MDR pathogens.

Results There were 562 (62.6%) patients with MDR isolates and 336 (37.4%) patients with non-MDR iso-
lates in the study. There were four significant predictors of HAUTI caused by MDR pathogens: hospitaliza-
tion before insertion of urinary catheter for more than eight days (OR , _ .=2.763;95% Cl = 1.352-5.647;
p = 0.005), hospitalization for more than 15 days (ORad g = 2-144; éS% Cl=1.547-2.970; p < 0.001),
previous stay in another department (intensive care unlts other wards or hospitals) (OR , .= 2.147;95%
Cl=1.585-2.908; p < 0.001), and cancer of various localizations (OR =2.313;95% CI =1.255-4.262;
p = 0.007).

Conclusion Early removal of urinary catheter and reduction of time spent in a hospital or in an ICU could
contribute to a decrease in the rate of HAUTI caused by MDR pathogens.

Keywords: urinary tract infections; nosocomial infections; multiple antibacterial drug resistance; risk

adjusted

factors

INTRODUCTION

Healthcare-acquired urinary tract infections
(HAUTTI) make up to 40% of all healthcare-
acquired infections and contribute significantly
to hospital morbidity, mortality and overall cost
of treatment [1]. Major risk factor for HAUTI
is an indwelling urinary catheter. Bacteriuria
develops in up to 25% of patients who carry
urinary catheter for one week or more, with a
daily risk of 5-7% [2, 3]. It was estimated that
there are about one million cases of HAUTT in
hospitals and nursing homes annually associ-
ated with bladder catheter [4].

Bacteria are the primary organisms that
cause HAUTI. Among gram-negative microor-
ganisms, Enterobacteriaceae are predominant
pathogens (Escherichia coli, Klebsiella, Proteus
and Enterobacter). However, non-fermenting
organisms (e.g. Pseudomonas aeruginosa) and
gram-positive cocci (e.g. Staphylococci and
Enterococci) may also play an important role,
depending on the underlying conditions [5].

There are numerous recent reports coming
from various hospitals around the world about
increasing incidence of HAUTI caused by
multi-drug resistant (MDR) microorganisms
[6, 7]. Emergence of resistant strains is becom-

ing a serious health problem because it limits
the number of available antibiotics with poten-
tial to successfully treat these infections, and
increases the costs of treatment. Knowledge
of local and national antimicrobial resistance
trends is of utmost importance for translation
of evidence based recommendations to empiric
antibiotic treatment of HAUTL

Previous epidemiological studies identified
indwelling urinary catheters, prior exposure
to broad-spectrum antimicrobial therapy,
advanced age of patients and male sex as risk
factors for the development of HAUTI caused
by MDR pathogens [8, 9, 10]. However, there
is a whole spectrum of other characteristics of
patients or hospital environments that were not
investigated, and yet are candidates for risk fac-
tors for emergence of these infections.

OBJECTIVE

The aim of our study was to investigate pos-
sible risk factors for development of HAUTI
caused by MDR pathogens, and to reveal their
resistance patterns to various antibiotics. Good
knowledge of the risk factors is the prerequisite
for devising effective infection control strategies
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for HAUTI relevant to local settings, which may reduce
the burden of healthcare-acquired infections.

METHODS
Study design

We conducted a prospective case-control study in a large
tertiary-care hospital in Kragujevac, Serbia (1,183 beds
and 50,000 inpatients per year) from January 2009 to De-
cember 2013 (five years).

The patient population

The study enrolled all patients with HAUTT according to
standard definition established by the Centers for Dis-
ease Control and Prevention (CDC), Atlanta, GA, United
States, who were hospitalized during the study period for
more than five days [11]. The exclusion criteria were isola-
tion of a causative agent within the first 48 hours from the
admission, and patients younger than 18 years. In patients
who had several episodes of HAUTI during hospitaliza-
tion, only the first episode was included in the analysis.
The study was approved by the local Ethics Committee.

The cases consisted of patients with HAUTT caused
by MDR agents. The controls were patients with HAUTI
caused by non-MDR isolates.

For each participant a special epidemiological question-
naire was completed containing the following information:
age, sex, hospital ward, dates of the patient’s admission and
discharge from the hospital, date when the HAUTI was
diagnosed, dates of insertion and removal of urinary cath-
eter, stay in another hospital ward before emergence of the
HAUTI, and co-morbidities (diabetes mellitus, injuries,
cancer of various locations). The data were obtained from
both the patients’ files and interviews with the patients and
their physicians.

Each study participant was then analyzed by the Expert
Group, comprising an epidemiologist, an infectologist, and
a clinical pharmacologist, formed with the purpose of this
study, and patients with colonization of the urinary tract
were excluded from further analysis.

Antibiotic sensitivity

The isolation and identification of causative agents was
performed in the hospital microbiology laboratory, using
conventional biochemical methods [12]. An antimicrobial
susceptibility test (AST) was performed using disk-diffu-
sion method on Mueller-Hinton agar (bioMerieux, Marcy
I'Etoile, France), by measuring the diameter of the zones of
inhibition. The results were interpreted in accordance with
the guidelines of The Clinical and Laboratory Standards
Institute, formerly National Committee for Clinical Labo-
ratory [13]. The susceptibility of isolates to the following
antibiotics was analyzed: ampicillin (up to 25 pg/mL),

cefotaxime (up to 30 ug/mL), ceftriaxone (up to 30 pg/mL),
ceftazidime (up to 30 pug/mL), cefepime (up to 30 ug/mL),
imipenem (up to 10 ug/mL), meropenem (up to 10 pug/mL),
gentamicin (up to 10 pg/mL), amikacin (up to 30 pg/mL),
ciprofloxacin (up to 5 pg/mL), trimethoprim-sulfamethox-
azole (up to 2.5 pg/mL). MDR was defined as acquired
non-susceptibility to at least one agent in three or more
antimicrobial categories.

Statistical analysis

Primary analysis of collected data was made by descriptive
statistics (arithmetic mean, standard deviation, and per-
centages), by testing statistical hypotheses, and by analysis
of relations between outcomes and potential predictors.
The differences among the study groups were tested by the
Student’s t-test for continual variables (after confirming
normal distribution of data) and by the ¥* test for categori-
cal variables. The variables which turned out to be signifi-
cant predictors of HAUTI caused by MDR pathogens after
univariate logistic analysis were included in a multivariate
binary logistic regression analysis. The hypotheses were
tested at 0.05 level of statistical significance. The statis-
tical software SPSS version 18 for Windows (SPSS Inc.,
Chicago, IL, USA) was used for all calculations.

RESULTS

During the study period, 775 patients met all eligibility
criteria for HAUTI. The average age of the patients was
67.6 + 13.4 years. Participation of male (n = 389; 50.2%)
and female subjects (n = 386; 49.8%) was similar.

The majority of patients (n = 664; 85.7%) suffered from
HAUTI caused by a single organism, whereas the rest were
with two or three isolated pathogens. A total of 841 isolates
were gram-negative agents (93.7%) (Table 1). Generally,
the most common pathogen was Klebsiella spp. (32.4%),
followed by Proteus mirabilis (16.8%), E. coli (12.8%),
Enterobacter spp. (12.7%), and Pseudomonas aeruginosa
(11.4%), all accounting for over 85% of total isolates.
A statistically significant difference in the frequency of isola-
tion between the patients with a bladder catheter and those
without one was found for only one of the top five most
common agents — Pseudomonas aeruginosa (p = 0.034).

The percentage of MDR isolates by types of bacteria
varied between 0% and 82.4%, and showed higher val-
ues in gram-negative than among gram-positive isolates
(64.2% and 38.6%, respectively). Pseudomonas aeruginosa
and Acinetobacter spp. were the most common MDR uro-
pathogens (Table 1).

There were 562 (62.6%) patients with MDR isolates
(cases) and 336 (37.4%) patients with non-MDR isolates
(controls) in the study. The results of univariate analysis
of risk factors for HAUTI caused by MDR pathogens are
shown in Table 2. According to the univariate analysis,
age 65 years and above (p = 0.019), insertion of a urinary
catheter (p = 0.005), hospitalization before the insertion
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Table 1. Causes of nosocomial urinary tract infections at the Clinical Center in Kragujevac, 2009-2013

Microorganism Catheterized | Non-catheterized Total K2 test el MDR

n (%) n (%) n (%) n (%)
All gram negative 679 (94.0) 162 (92.0) 841 (93.7) 1.543 0.214 540 (64.2)
Klebsiella spp. 237 (32.8) 54 (30.7) 291 (32.4) 0.294 0.586 199 (68.4)
Proteus mirabilis 117 (16.2) 34(19.3) 151 (16.8) 0.980 0.322 98 (64.9)
Escherichia coli 88(12.2) 27 (15.3) 115(12.8) 1.259 0.262 51 (44.3)
Enterobacter spp. 95(13.2) 19(10.8) 114 (12.7) 0.713 0.399 71(62.3)
Pseudomonas aeruginosa 90 (12.5) 12 (6.8) 102 (11.4) 4.482 0.034 80 (78.4)
Proteus vulgaris 37 (5.1) 10(5.7) 47 (5.2) 0.089 0.766 27 (57.4)
Acinetobacter spp. 13(1.8) 4(2.3) 17 (1.9) 0.170 0.680 14 (82.4)
Providencia spp. 2(0.3) 2(1.1) 4(0.4) 2.357 0.125 0(0.0)
All gram positive 43 (6.0) 14 (8.0) 57 (6.3) 1.543 0.214 22 (38.6)
Enterococcus spp. 42 (5.8) 12 (6.8) 54 (6.0) 0.251 0.616 21(38.9)
Staphylococcus spp. 1(0.1) 2(1.1) 3(0.3) 4.232 0.040 1(33.3)
Total 722 (100.0) 176 (100.0) 898 (100.0) 562 (62.6)

Table 2. Risk factors for healthcare-acquired urinary tract infections caused by multi-drug resistant (MDR) pathogens (univariate analysis)

Variable MDR Non-MDR t-test/ p-value
(n=562) (n=336) x> test
Age (years) 66.65 + 13.71 68.49 + 13.46 t=-1.956 0.051
Age =65 years 349 (62.1) 226 (67.3) X2 =2.433 0.019
Male sex 298 (53.0) 157 (46.7) x> =3.338 0.068
Urinary catheter 468 (83.3) 254 (75.6) X2 =7.868 0.005
Hospitalization before urinary catheter >8 days 61(10.9) 10 (3.0) ¥x2=17.923 <0.001
Length of hospitalization =15 days 463 (82.4) 222 (66.1) x> =30.927 <0.001
Previous stay in another department 278 (49.5) 97 (28.9) X2 = 6.680 <0.001
Surgical departments 230 (40.9) 115 (34.2) X =3.989 0.046
Diabetes mellitus 95 (16.9) 41(12.2) x2=3.317 0.057
Injuries on admission 79 (14.1) 57 (17.0) x?=1.383 0.240
Cancer of various localizations 63(11.2) 15 (4.5) x> =12.064 0.001

The results are presented as mean value + standard deviation, or n (%)

Table 3. Risk factors for healthcare-acquired urinary tract infections caused by multi-drug resistant pathogens (multivariate analysis*)

Variable B OR . ed 95% Cl p-value
Hospitalization before urinary catheter =8 days 1.016 2.763 1.352-5.647 0.005
Length of hospitalization =15 days 0.763 2.144 1.547-2.970 <0.001
Previous stay in another department 0.764 2.147 1.585-2.908 <0.001
Cancer of various localizations 0.839 2.313 1.255-4.262 0.007

Only significant factors are presented for the sake of clarity.

B - coefficient of logistic regression analysis; OR — odds ratio; Cl - confidence interval
*The model includes the following covariates: age 65 years and above, insertion of urinary catheter, hospitalization before the insertion of a urinary catheter longer
than eight days, hospitalization longer than 15 days, previous stay in another department, patients in the surgical department, cancer of various localizations

of a urinary catheter longer than eight days (p < 0.001),
hospitalization longer than 15 days (p < 0.001), previous
stay in another department (other wards, intensive care
units or other hospitals) (p < 0.001), patients in the surgi-
cal department (p = 0.046), and cancer of various localiza-
tions (p = 0.001) were significant risk factors for HAUTI
caused by MDR pathogens.

The results of multivariate binary logistic regression are
shown in Table 3. There are four significant predictors
of HAUTI caused by MDR pathogens: hospitalization be-
fore the insertion of a urinary catheter for more than eight
days (OR ., = 2.763; 95% CI = 1.352-5.647; p = 0.005),
hospitalization for more than 15 days (OR .= 2.144;
95% CI = 1.547-2.970; p < 0.001), previous stay in another
department (intensive care units, other wards or hospi-
tals) (OR ., = 2.147; 95% CI = 1.585-2.908; p < 0.001)
and cancer of various localizations (OR —— 2.313;95%
CI = 1.255-4.262; p = 0.007). The Hosmer-Lemeshow

goodness-of-fit test for this logistic regression model was
x* =6.032; df = 7; p = 0.536.

Resistance of the isolates from the patients with HAUTI
is shown in Table 4. The isolates of Klebsiella spp. were
highly resistant to trimethoprim-sulfamethoxazole,
cephalosporins of the third and fourth generation, and
ciprofloxacin (over 90%), whereas 199 (68.4%) isolates
were multiresistant. The highest level of sensitivity was
retained toward carbapenems (around 13% of isolates were
resistant). Proteus mirabilis isolates showed the highest
resistance to ampicillin (96.4%), followed by resistance
to trimethoprim-sulfamethoxazole (91.3%), gentamicin
(90.8%), third-generation cephalosporins (89.5-91.0%),
and ciprofloxacin (84.1%). Isolates of E. coli showed high
degree of resistance to trimethoprim-sulfamethoxazole
(84.1%) and ciprofloxacin (80.8%), while the resistance
to aminoglycosides was somewhat lower (77.5% to genta-
micin, and 48.1% to amikacin). The percentage of isolates
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Table 4. Degree of antimicrobial resistance (%) of the most important pathogens causing HAUTIs

Antibiotic Microorganism
Klebsiella spp. | Proteus mirabilis | Escherichia coli | Enterobacter spp. Pseudomonas aeruginosa

Ampicillin 99.0 96.4 98.1 96.7 100.0
Cefotaxime 97.5 90.4 833 97.4 95.9
Ceftriaxone 97.6 89.5 83.2 95.5 96.5
Ceftazidime 98.1 91.0 86.2 95.4 87.4
Cefepime 89.9 496 64.8 86.7 85.8
Imipenem 13.3 13.7 9.6 11.9 46.3
Meropenem 13.8 133 9.7 13.1 43.6
Gentamicin 92.3 90.8 77.5 93.3 100.0
Amikacin 64.7 83.1 48.1 63.0 84.2
Ciprofloxacin 90.8 84.1 80.8 90.8 90.0
Trimethoprim-sulfamethoxazole 96.6 91.3 84.1 96.2 90.0

resistant to carbapenems was rather low (10%). The other
isolated gram-negative bacteria showed high degree of
resistance to cephalosporins (85-98%), aminoglycosides
(65-100%), fluoroquinolones (90%), while resistance to
carbapenems was lower (10-45%).

The difference in hospital mortality between the pa-
tients with MDR infection [94 (19.6%) patients died from
479 in total] and those without it [56 (18.9%) died from
296 in total] was not significant (x> = 0.058, p = 0.809).

DISCUSSION

There are various reports on HAUTI causative agents in
medical literature. In a study similar to ours nearly 95% of
all isolates were gram-negative pathogens: Klebsiella spp.
making one third (32.4%), followed by Proteus mirabilis
(16.8%) and E. coli (12.8%) [14]. In a prospective study
of HAUTI which included 29 European countries it was
found that six most common causative agents are E. coli,
Enterococcus, Candida spp., Klebsiella, Proteus and Pseudo-
monas aeruginosa [15]. This result is not surprising since
these bacteria belong to normal flora of the human intes-
tine and therefore easily colonize urinary tract. This study
showed significant difference in prevalence of only one of
the gram-negative uropathogens in relation to presence
of urinary catheter: Pseudomonas aeruginosa was isolated
more frequently from patients with a catheter, which is
consistent with the results of other authors [16]. Previ-
ous studies have also indicated that patients with HAUTI
caused by Pseudomonas aeruginosa were more likely to
have history of urinary tract procedures, to have a neu-
rogenic bladder, to be male, and to have received recent
antibiotic therapy [17].

There are many different definitions of MDR in medical
literature which characterize different patterns of resistance
found in healthcare-associated, antimicrobial-resistant
bacteria. However, a group of international experts came
together through a joint initiative by the European Cen-
tre for Disease Prevention and Control and the Centers for
Disease Control and Prevention, to create a standardized
international terminology for describing acquired resistance
profiles of all bacteria often responsible for healthcare-
associated infections and prone to multidrug resistance.

Epidemiologically significant antimicrobial categories
were determined for each bacterium. Lists of antimicrobial
categories proposed for antimicrobial susceptibility test-
ing were created using documents and breakpoints from
the Clinical Laboratory Standards Institute, the European
Committee on Antimicrobial Susceptibility Testing, and the
United States Food and Drug Administration. The experts
reached consensus that MDR organisms are those which
acquired non-susceptibility to at least one agent in three
or more antimicrobial categories [18]. This definition has
practical value because it allows differentiation of sensitive
and MDR strains in clinical settings.

In accordance with this definition, we separated pa-
tients with MDR isolates and observed that there was a
high percentage of MDR particularly among gram-nega-
tive isolates (64.2%). Increase in the prevalence of MDR
isolates is being registered all over the world, and these mi-
croorganisms have become a global public health problem.
Extremely rapid development of antimicrobial resistance
is probably the result of the ability of uropathogens to
quickly adapt to antibiotics, together with the widespread
overuse of antibiotics in the hospital environment. In ad-
dition, broad-spectrum antibiotics cause suppression and
eradication of competing microorganisms and facilitate
selection of the MDR strains [19]. Infections caused by
MDR pathogens are difficult to treat and control, leading
to prolonged hospital stay, increased mortality, and higher
hospitalization costs [20].

Our study showed that hospitalization before the inser-
tion of a urinary catheter for more than eight hours increas-
es the risk of developing HAUTI caused by MDR patho-
gens 2.7 times. Some other recent studies have shown that
unnecessary catheterization is widely prevalent (30-50%),
even in tertiary care referral centers. Large proportion of
these patients who did not need a catheter in accordance
with accepted indications subsequently went on to develop
HAUTI, especially if the catheter was kept for longer time
period [21]. These findings also emphasize the need for
more stringent implementation of aseptic techniques while
inserting a catheter and therefore better infection control.

Catheters and other foreign bodies in the urinary tract
disrupt natural protective barriers (urethral sphincter)
and provide a nidus for infections by offering surface for
formation of biofilm [22]. Several studies have shown that
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most uropathogens are able to form biofilm over urinary
catheter shortly after its placement. Biofilms are resistant
to antimicrobial agents as well as to host defense mecha-
nisms and hence are difficult to eradicate. Biofilms con-
tribute to virulence of the pathogens as these often cause
persistent and recurrent infections [23, 24]. In our study,
carrying a urinary catheter was frequent in both groups
(cases 83.3% vs. 75.6% of control). However, multivari-
ate analysis excluded wearing of urinary catheter as a risk
factor for HAUTI caused by MDR pathogens, although in
univariate analysis it was significant (p = 0.005).

It has been known for some time that longer hospitaliza-
tion of patients increases the risk of nosocomial infections
[25], and our study has also shown that the risk of HAUTI
caused by MDR pathogens is 2.1 times higher if patients
were hospitalized for longer than 15 days. Longer stay in
a hospital is associated with invasive medical procedures,
and with increased contact with the bacteria from hospital
environment, which are often multi drug-resistant.

Our study shows that a previous stay in another de-
partment (intensive care unit, other wards or hospitals)
increased the risk of HAUTI caused by MDR pathogens
by 2.1 times. Our patients usually stayed in intensive and
semi-intensive care units (65%) where MDR pathogens are
common causes of nosocomial infections [26, 27]. The ob-
tained result is not surprising if one considers that the ma-
jority of patients in these departments are those with severe
underlying diseases, the elderly, the immunocompromised,
and patients with many comorbidities, who require large
number of medical procedures (e.g. placement of urinary
catheters), which further violate epithelial barriers.

In addition to horizontal transmission of pathogens,
there was a vertical one, because our study site is an insti-
tution of tertiary care which receives patients from second-
ary care hospitals within the region. In hospitals without
consistent antibiotic policy and with practice of injudicious
utilization of antibiotics, patients rapidly become potential
sources of infection, particularly of MDR bacteria. A recent
study of Falagas and Kopterides [28] found higher rate of
MDR bacterial isolates in patients with a history of pre-
vious hospitalizations. Increased vigilance and complete
implementation of infection control policies and practices
in these hospitals could be one part of the solution.

After taking into account individual characteristics of
the patients, multivariate analysis showed that only can-
cer of various localizations increases the risk of HAUTI
caused by MDR pathogens by 2.3 times. Generally speak-
ing, patients with cancer frequently have HAUTIs, due to
immunosuppression caused by the malignancy itself or by
cytotoxic therapy. Also, information on previous catheter-
ization, and previous hospitalization, which are often found
in the history of patients with malignant tumors, may ex-
plain increased prevalence of perineal colonization with
potential MDR pathogens in oncology patients, which may
be important for the development of HAUTTI [29].

A disturbing result of our study was that isolates of
Klebsiella spp. showed high resistance (over 90%) to trim-
ethoprim-sulfamethoxazole, third- and fourth-generation
cephalosporins, and ciprofloxacin, antibiotics that are

commonly used to treat infections caused by these micro-
organisms in hospitals. Such high rates of resistance limit
their use in empirical therapy. The results were significantly
worse than in other countries [30, 31], and are even more
significant given the high proportion of Klebsiella spp. caus-
ing HAUTTISs in our study (32.4%). This could be explained
by a wide use of these antibiotics for treatment of HAUTIs
and community-acquired urinary tract infections over the
past decade in this region. Further efforts of the entire com-
munity are necessary in order to maintain sensitivity of
urinary pathogens to these antibiotics in the future.

The degree of Proteus mirabilis resistance to antibiotics
in our study was generally high for all tested antimicrobi-
als. Thus, the resistance to trimethoprim-sulfamethoxa-
zole was 91.3%, to cephalosporins of the third generation
89.5-91.0% and to ciprofloxacin 84.1%, which are much
higher rates than those observed in other studies [29, 30].

Isolates of E. coli in our study showed high degree of
resistance to trimethoprim-sulfamethoxazole (84.1%) and
ciprofloxacin (80.8%), while the resistance to aminoglyco-
sides was somewhat lower (77.5% to gentamicin, and 48.1%
to amikacin). Such high resistance rates are two to three
times higher than in other recent studies [31, 32], but it was
already reported in the study conducted in the same hospi-
tal during the previous period [9]. Particularly worrying is
resistance of E. coli isolates to broad-spectrum antibiotics
such as fluoroquinolones and cephalosporins due to over-
utilization of these two groups and parallel development of
co-resistance to other antibiotics (collateral damage) [33].

Carbapenems were increasingly used during the 1980s
for treatment of serious nosocomial infections. However,
the emergence of resistant gram-negative bacilli to these
antibiotics is nowadays depriving doctors of these very
active antibiotics against nosocomial infections. Howev-
er, in our study, resistance to carbapenems was relatively
low (around 10%, except that of Pseudomonas aeruginosa,
which was around 45%), which is encouraging. According
to the recommendations of European Association of Urolo-
gy, carbapenems should be used as therapy for complicated
cases of HAUTISs [5]. Our results emphasize the importance
of optimizing the use of carbapenems, in order to preserve
their activity in the future. Hospitals that achieved at least
some control over the use of carbapenems halted further
increase in resistance to these antibiotics [34].

Having taken into account the incidence of each bacte-
rium (nearly 90% of all isolates were gram negative) and
rate of resistance in our study, it can be concluded that
the role of fluoroquinolones and aminoglycosides in the
empiric treatment of HAUTTs is becoming more and more
limited. Available antimicrobials with good activity against
majority of pathogens include cefepime and carbapenems.
The therapy should be adjusted according to local data on
bacterial susceptibility to antibiotics. Whenever possible,
empirical therapy should be replaced by a therapy targeted
to the specific infective organisms identified in the urine
culture. Appropriate antimicrobial selection, surveillance
systems, and effective infection control procedures are key
measures for limiting antimicrobial-resistant pathogen
occurrence and spread.
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The overall mortality rate in our study was similar in
the groups with and without MDR infections, but we were
not able to compare the rates of urinary tract infections -
attributed mortality, which is reported to be low [35]. Only
5% of patients with bacteriuria develop bacteriemia, but
mortality rate in these patients is almost 10% [35].

There are certain limitations of our study. First, the
study was conducted in a single center, reflecting the possi-
bility of institutional bias either in the selection of patients
or routine medical practices. Second, we were not able to
conduct molecular epidemiological research in order to
discover the mechanisms by which the drug resistance de-
veloped. In addition, we did not determine the minimum
inhibitory concentration of the studied antibiotics.

CONCLUSION

The results of our study point to hospitalization for more
than eight days before insertion of urinary catheter, to
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KPATAK CAZIPXKAJ

YBog bonHuuke nHPeKLUje ypruHapHOr TpakTa UnHe 1 o 40%
CBUX BONHMYKMX MHPEKLWja 1 3HaYajHO AOMPUHOCE 6OHNYKOM
MOPOUANTETY, MOPTANUTETY W PACTy YKYMHUX TPOLLKOBA Neyetba.
Linms papa Linsb Halwer nctpaxusatba 610 je fia ce yTBpAe no-
TeHUWjanHy bakTopy pu3snKa 3a pa3Boj 6ONHNYKUX MHbEKLU-
ja ypvHapHoOr TpakTa y3pOKOoBaHWX MynTupe3ncTeHTHUM (MP)
naTtoreHuma.

Metoge paga CnpoBefeHa je KNMHMYKa CTygmnja Tuna ciyyaj-
KOHTpoOna y nepuogy of NeT rofnHa y 3 paBCcTBEHOj YCTaHOBM
TepumjapHOr HBOA 3APaBCTBEHe fenaTHocTy. [pyny cnyyajeBa
YMHUNM Cy 6onecHULM ca 6ONHNYKMM MHbEKLMjamMa YprHapHOT
TpakTa npoy3pokoBaHnM MP 6akTepujama, JOK Cy KOHTPOSHY
rpyny Y/HUN NaLMjeHTX ca 6ONHNYKUM MHEKLMjamMa yprHap-
HOT TpaKTa y3pOKOBaHVM 6aKTepujama Koje HUCY npunagane
NPEeTXOAHO HaBeAEeHOj rpynu y3pouHrKa nHdeKumja.
Pe3ynTtaTtm YKynHo je 6uno 562 (62,6%) 6onecHvka ca Bepu-
dukoBaHum MP n3onatmuma, ogHocHoO 336 (37,4%) nauujeHa-
Ta ca M3onaTuMa Koju Hucy npunaganu MP rpynu natoreHa.
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SUMMARY

Introduction A combination of drugs is required for treatment of obese subjects with diabetes, due to
multiple pathogenic mechanisms implicated in the development of both diabetes and obesity.
Objective Assessment of the effect of sitagliptin added to insulin glargine and metformin, in obese
subjects with type 2 diabetes.

Methods A total of 23 obese subjects on metformin and insulin glargine participated in the study. Titra-
tion of insulin glargine during a one-month period preceded the addition of 100 mg of sitagliptin daily.
Body mass index, waist circumference, fasting, and prandial glucose were measured monthly, lipids and
hemoglobin A1c (HbA1c) every three months, insulin, c-peptide and glucagon at the start and after six
months of treatment. Homeostatic models for insulin secretion (HOMA B) and insulin resistance (HOMA
IR) were calculated.

Results Participants were 58.65 + 7.62 years of age with a body mass index of 35.06 + 5.15 kg/m?, waist
circumference of 115.04 £ 15.5 cm, and the duration of diabetes of 4.11 + 2.57 years. With the titra-
tion of insulin glargine, target fasting glucose levels were not achieved. Waist circumference and body
mass index decreased during three months of sitagliptin treatment, thereafter remaining stable. HbA1c
decreased significantly after three and six months of therapy. C-peptide increased significantly, while
glucagon level fell. HOMA indexes were unchanged.

Conclusion Sitagliptin can improve diabetes control and induce modest weight loss in obese subjects
poorly controlled on insulin glargine and metformin. Titration of insulin glargine to optimal fasting glu-

cose values is a prerequisite of success of this combination therapy.

Keywords: sitagliptin; glargine; obesity; diabetes

INTRODUCTION

Multiple pathogenic mechanisms are implicat-
ed in the development of diabetes mellitus type
2, a progressive condition characterized by hy-
perglycemia, often dyslipidemia, and hyperten-
sion. Decreased insulin secretion and incretin
response, increased insulin resistance, periph-
eral outflow of free fatty acids, and increased
reabsorption of glucose from the proximal tu-
bules of the kidney may complicate metabolic
control of diabetes [1].

Basal insulin secretion is insufficient to stop
hepatic glucose production, due to hepatic in-
sulin resistance, leading to high fasting glucose
values. This is usually the first secretory insu-
lin abnormality to develop in type 2 diabetes.
However, loss of first phase of insulin prandial
secretion may develop early in the course of
the disease. The second phase of insulin secre-
tion is slow in onset and is insufficient, leading
to prandial hyperglycemia. Prandial secretion
of proinsulin is increased. At the same time,
hyperglycemia does not stop glucagon produc-

tion, which further stimulates gluconeogenesis
and glycogenolysis in the liver [2]. Incretin ef-
fects are controlled by gut hormones, glucagon-
like peptide-1 (GLP-1) and gastric inhibitory
peptide, secreted after food consumption [3].
Diminished incretin effects lead to inadequate
insulin secretion, glucagon hypersecretion, low
satiety, and fast transition of food through the
stomach.

Obese people with diabetes present a clinical
challenge. Insulin resistance occurs when insu-
lin levels are sufficiently high over a prolonged
period of time causing the reduction of body’s
own sensitivity to insulin. Insulin resistance in
type 2 diabetes, brought on by obesity, is closely
linked to inflammation [4]. Hepatic insulin re-
sistance precedes peripheral insulin resistance
in the muscle and adipose tissue. Glucose uti-
lization in the muscle is diminished, whereas
outflow of free fatty acids from the adipose
tissue is uninhibited. Free fatty acids have a
lipotoxic effect on beta cell.

The National Serbian Guideline for the
Treatment of Diabetes Mellitus [5], as well as
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recent American Diabetes Association and European As-
sociation for the Study of Diabetes position statement [6],
defines four optional steps in diabetes therapy. A combina-
tion of metformin, basal insulin and DPP-4 inhibitors cor-
rects insulin resistance, secretory defects and diminished
incretin effects. This three-step optional combination may
be useful in treating diabetes in obese subjects. Sitagliptin
is an orally active inhibitor of DPP-4, with a fully revers-
ible action [7]. It increases glucose-dependent insulin se-
cretion, while decreasing glucagon secretion and hepatic
glucose production. Sitagliptin has been associated with
an approximate two-fold increase in postprandial GLP-1
plasma concentrations, compared to placebo, in healthy
human study participants and in patients with type 2 dia-
betes mellitus [8].

OBJECTIVE

The objective of this study was to assess the effect of com-
bination therapy of insulin glargine, metformin and sita-
gliptin on insulin secretion, insulin resistance, and meta-
bolic parameters in obese subjects with type 2 diabetes.

METHODS

Twenty-three obese subjects with diabetes were included
in the study. They were recruited from the outpatient clinic
of the Department of Endocrinology, Diabetes and Meta-
bolic Disorders of Zvezdara University Hospital. After ob-
taining a signed informed consent, subjects were sched-
uled an appointment in the daily outpatient unit. This
study was approved by the Ethics Committee of Zvezdara
University Hospital.

Inclusion criteria for the participation in the study were
as follows: unfavorable control of diabetes with glycosyl-
ated hemoglobin (HbA1c) of 7-12%, on combined insulin
glargine and metformin therapy lasting at least 12 months,
age between 35 and 75 years, and body mass index (BMI)
225 kg/m?. At first visit, the subjects were educated to ti-
trate insulin glargine to fasting glucose levels between 3.9
and 5.5 mmol/l, using a simple algorithm [9]. They were
instructed to perform fasting glucose measurements every
morning. An average of three consecutive fasting glucose
measurements was calculated. If it exceeded 5.5 mmol/l, two
units of insulin glargine were added to the previous dose.
If the measurement was equal to or lower than <3.9 mmol/l,
two units were subtracted from the previous dose. If the av-
erage fasting glucose reading was 3.9-5.5 mmol/l, the dose
of insulin glargine remained unchanged. The subjects were
instructed to write down the measurements with dose titra-
tion changes in the diary and to titrate the dose of insulin
glargine every three days.

After one month of insulin glargine titration, 100 mg
of sitagliptin was added to metformin and insulin glargine
for six months, to improve prandial control. The subjects
were invited for monthly visits for blood glucose, blood
pressure and body weight measurements. BMI was cal-

culated as body weight in kilograms divided by square of
height expressed in meters. At start, after three and six
months of triple combination therapy, blood samples were
taken for the measurement of HbAlc, lipids, fasting and
two hours prandial glucose levels. Low density lipoprotein
(LDL) cholesterol was calculated from total cholesterol,
high density lipoprotein cholesterol (HDL) and triglyc-
erides using Friedwald’s formula: LDL (mmol/l) = total
cholesterol - HDL - (triglycerides / 2.17). Insulin, c-pep-
tide and glucagon levels were assessed before and after
six months of sitagliptin therapy. The time between the
last dose of insulin glargine and blood sampling had to be
longer than 24 hours. Insulin and c-peptide were evalu-
ated by the electrochemiluminescence (ECLIA) method,
on the Roche analyzer at the Konzilijum Laboratory. The
referent range for insulin was 6.0-27.0 pIU/ml, and for
c-peptide 0.9-7.1 ng/ml. Glucagon was analyzed using
the radioimmunoassay (RIA) method. The referent val-
ues for glucagon were 60-177 ng/L. Insulin secretion was
evaluated using the HOMA-B model. It was calculated
from the formula by Matthews [10]: HOMA B = Insulin
(mU/1) x 2/ fasting glucose level (mmol/l) - 3,5. Insulin
resistance was evaluated with the HOMA-IR model. It was
calculated as HOMA IR = Insulin (mU/1) x fasting glucose
(mmol/l) / 22.5.

Data are presented as mean + standard deviation or n
(%) depending on the data type. Paired samples tests (t-
test and Wilcoxon signed-rank test) were used to assess
significant differences within measurements. All the data
were analyzed using SPSS 20.0 (IBM corp., Armonk, NY,
USA) statistical software. All p-values less than 0.05 were
considered statistically significant.

RESULTS

Twenty-three obese subjects, 13 men and 10 women, with
type 2 diabetes inadequately controlled by insulin glargine
and metformin participated in the study. Their mean age
was 58.65 + 7.62 years, while mean diabetes duration was
4.11 £ 2.57 years. The mean weight of the studied subjects
was105.30 £ 19.29 kg, BMI 35.06 + 5.15 kg/m?, and the
mean waist circumference 115.04 + 15.47 cm.

After three months of treatment with 100 mg of sita-
gliptin added to insulin glargine and metformin, a signifi-
cant reduction of weight, waist circumference, and BMI
was observed. The difference in baseline weight and weight
at six months was also significant. However, there was no
significant weight change between three and six months
of therapy, indicating that the loss of weight achieved in
the first three months was maintained through the whole
follow-up period. Similar changes were observed in waist
circumference and BMI (Table 1). The triple combination
therapy had no effects on lipids and blood pressure.

During one month of insulin glargine titration, its
dose was significantly increased from an average of
38.97 £ 15.28 units to 48.64 + 20.62 units, p < 0.01. How-
ever, target fasting blood glucose values were not achieved.
The average fasting blood glucose value at the end of insulin
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Table 1. The effect of sitagliptin added to insulin glargine and metformin on body weight, waist circumference, body mass index, lipids and

blood pressure during six months of therapy (mean value + SD)

Parameter Baseline 3 months 6 months p (baseline vs. 3 months) p (baseline vs. 6 months)
BW (kg) 105.30£19.29 102.57 £17.84 102.61£17.41 <0.001 <0.001
WC (cm) 115.04 £15.47 107.65+12.78 107.91£11.84 <0.001 <0.001
BMI (kg/m?) 35.06 £5.15 34.19+4.93 34.16 £ 4.90 <0.001 <0.001
sBP (mmHg) 125.22+9.94 128.04 +9.97 125.00 £ 9.29 0.170 0.954
dBP (mmHg) 78.04 £ 6.51 78.70 £ 4.05 75.65 £ 4.60 1.000 0.400
CHOL (mmol/1) 544 +1.52 5.50+1.30 552+1.16 1.000 1.000
TGL (mmol/l) 3.44+258 311+223 3.27+233 0.308 1.000
HDL-c (mmol/l) 1.11+£0.22 1.07 £0.28 1.08 £ 0.23 0.470 1.000
LDL-c (mmol/l) 297+1.14 3.16+1.04 3.05+1.09 0.200 1.000

SD - standard deviation; BW - body weight; WC - waist circumference; BMI - body mass index; sBP — systolic blood pressure; dBP - diastolic blood pressure;
CHOL - total cholesterol; TGL - triglycerides; HDL-c — high density lipoprotein; LDL-c — low density lipoprotein

Table 2. The effect of sitagliptin added to insulin glargine and metformin on fasting and prandial glucose levels and glycosylated hemoglobin

during six months of therapy (mean value + SD)

Parameter Baseline 3 months 6 months p (baseline vs. 3 months) p (baseline vs. 6 months)
Fasting glucose levels (mmol/l) 9.92 +£2.58 8.75 +3.02 8.62+£2.28 0.192 0.032
Prandial glucose levels (mmol/l) | 11.32+3.50 | 10.14+3.09 | 9.66+2.71 0.184 0.012
HbA1c % 9.06 +1.16 7.91+1.10 8.20+1.14 <0.001 <0.001

HbA1c - glycosylated hemoglobin Alc

Table 3. The effect of sitagliptin added to insulin glargine and metfor-
min on circulating insulin, c-peptide and glucagon levels during six
months of therapy (mean value + SD)

Parameter | Baseline 6 months | p (baseline vs. 6 months)
Insulin 16.55+10.10 | 19.56 + 13.98 0.492

(MIU/ml)

Cpeptide | 4 54 699 | 1.50+1.52 0.163

(ng/ml)

Glucagon | 4g 434 1681 | 43,61 + 1641 0.086

(ng/l)

Table 4. The effect of sitagliptin added to insulin glargine and
metformin on HOMA-B and HOMA-IR indices during six months of
therapy

Parameter Baseline 6 months Dilbzzzline v g
months)

HOMA-B 18.33+15.59| 35.05 £22.71 0.076

HOMA-IR 3.79+1.91 4,09 £1.54 0.092

glargine titration was 9.92 + 2.58 mmol/l. Postprandial
blood glucose level, before the addition of sitagliptin, was
11.32 + 3.50 mmol/l.

After three months of treatment with 100 mg of sitagliptin
added to insulin glargine and metformin, the average fasting
blood glucose levels were reduced to 8.75 £ 3.02 mmol/l,
while after six months it was 8.62 + 2.28 mmol/l. The average
postprandial blood glucose value was 10.14 + 3.09 mmol/l
after three months and 9.66 + 2.71 mmol/l after six months
of treatment. Glycosylated hemoglobin Alc (HbAlc) was
9.06 * 1.16% before initiating sitagliptin add-on therapy.
It significantly decreased after three (8.01 + 1.11%) and
six (8.29 + 1.13%) months of introducing sitagliptin in
therapy. It was only after six months of triple combination
therapy that the average fasting and postprandial blood
glucose values achieved a significant reduction compared
to values at start (Table 2).

Insulin, c-peptide and glucagon values were evaluated
at start and after six months of therapy. The average plas-
ma insulin value was 16.55 £ 10.10 pIU/ml before, and

19.56 + 13.98 uIU/ml six months after addition of 100 mg
of sitagliptin to insulin glargine and metformin.

At the same time, plasma c-peptide values significantly
increased from 1.05 + 0.99 ng/ml to 1.50 £ 1.52 ng/ml.
Glucagon levels decreased from 48.43 + 16.81 ng/L to
43.61 + 16.41 ng/L after six months of sitagliptin add-on
therapy (Table 3).

Sitagliptin added on to insulin glargine and metformin
did not significantly change insulin secretion and insulin
resistance, evaluated through HOMA-B and HOMA-IR
models. Non-significant increase in basal insulin secretion
was the only observed change (Table 4).

DISCUSSION

Our study has shown that there is a place for the addition
of sitagliptin to obese subjects with type 2 diabetes inad-
equately controlled by insulin glargine and metformin. Si-
tagliptin add-on therapy significantly lowered weight, BMI
and waist circumference. It increased basal insulin secre-
tion and lowered glucagon levels. However, target fasting
and prandial glucose levels were not achieved, although
levels of HbA1c were significantly reduced after three and
six months of therapy. This indicated that optimal titration
of insulin glargine to target fasting glucose levels had to be
performed before the addition of sitagliptin. This was not
the case in our group of participants.

The safety and tolerability of sitagliptin, the first dipep-
tidyl peptidase-4 (DPP-4) inhibitor used in clinical prac-
tice, was previously tested in many trials. It has been used
as monotherapy, or in combination with metformin, sul-
fonylurea, pioglitazone, or insulin [11]. It reduces HbAlc
for 1%, fasting plasma glucose for 1 mmol/l, and post-
prandial glucose levels for 2.6 mmol/l, during 24 weeks of
treatment, and does not induce hypoglycemia and weight
gain [12]. Nausea is tolerable and no other adverse events
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have been reported. Sitagliptin therapy in combination
with metformin has been shown to increase circulating
insulin levels, c-peptide and HOMA B. It had no influ-
ence on HOMA IR, when compared to placebo. Sitagliptin
has been shown to reduce postprandial lipemia [13]. In
subjects with renal impairment, sitagliptin can be safely
used in a reduced dose of 50 mg when creatinine clearance
is 30-50 ml/min., and in dose of 25 mg when creatinine
clearance is less than 30 ml/min. [14]. Urinary albumin
levels are reduced on sitagliptin therapy in subjects with
diabetes and albuminuria [15]. The results of the recently
completed TECOS trial (Trial to Evaluate Cardiovascular
Outcomes after Treatment with Sitagliptin) has shown that
sitagliptin does not increase major adverse cardiovascular
events, hospitalization for heart failure, or other adverse
events in 14.671 high cardiovascular risk subjects with
diabetes [16].

Two clinical problems with DPP-4 inhibitors use have
not been resolved so far. The question that bothers many
physicians is whether it is justified to use sitagliptin in long-
term diabetes on insulin therapy. Will this kind of combi-
nation therapy lower the dose of insulin, decrease HbAlc,
induce hypos and will it be weight neutral? The second
dilemma is the use of DPP-4 inhibitors in obese subjects.
Glucagon-like peptide-1 analogues are preferable in obese
subjects, as they successfully reduce weight. However, they
are injectables, and some patients do not like this form of
therapy. Hence, our study addressed both questions.

Very few clinical studies have been published on com-
bined use of sitagliptin with insulin analogues. An exten-
sion of the EASIE study, randomized controlled study
performed on 515 subjects that tested the combination of
sitagliptin or insulin glargine with metformin, as initial
therapy for type 2 diabetes [17], was similar to ours. In
the extension of the EASIE study, sitagliptin was added
to therapy of 37 subjects not attaining goal of HbAlc less
than 7%, after 24 weeks of treatment of insulin glargine
and metformin [18]. Half of the subjects attained HbAlc
of less than 7% on 12 weeks of triple therapy of sitagliptin,
metformin and insulin glargine.

A study with aims similar to ours assessed the effect
of sitagliptin or exenatide added to insulin glargine and
metformin, compared to glargine and metformin alone. In
enrolled 48 subjects with diabetes duration of 6 + 1 years
and with a BMI of 31.7 + 3.4 kg/m? [19]. During the four
weeks of the study, HbAlc was reduced significantly in all
groups, with better prandial control on incretin therapy.
Subjects on exenatide lost weight, while sitagliptin was
weight neutral. Subjects on insulin glargine and metfor-
min gained in weight. As titration of insulin was allowed,
the dose of insulin glargine remained the same on incretin
therapy, while it increased for five units in the glargine
and metformin group. When compared to our study, the

subjects in our group were more obese. Sitagliptin did in-
duce significant reduction in fasting and prandial blood
glucose levels, HbAlc, weight and waist circumference. It
is probable that this could have also happened in the study
by Arnolds et al. [19] with its longer duration. The dose
of insulin glargine remained stable for SIX months in our
study, while it was titrated in the study by Arnolds et al.
[19], which represents a difference in study design. Both
studies have shown that it is justified to add sitagliptin
to insulin glargine and metformin in obese patients with
longer duration of diabetes, thus resolving the above men-
tioned clinicians’ dilemmas.

Sitagliptin therapy decreases appetite and glucagon
levels, even in subjects with low residual insulin secretion
[20]. It improves quality of life [21]. The question of bio-
markers that could adequately specify the positive effects
of incretin therapy in obese subjects with diabetes remains
open [22, 23]. HOMA indices, used in our study, are not
standardized. In clinical studies, they have been used with
caution, indicating only whether the effect of the drug is
in favor of increased insulin secretion or decreased insulin
resistance [24]. Although our study was done on a small
group of subjects with great variations in HOMA indi-
ces, it did show that the main effect of sitagliptin therapy,
added to insulin glargine and metformin in obese subjects,
is to increase insulin secretion. It did not induce hypogly-
cemia, nor did it provoke an increase in blood pressure
and lipids, proving its safety profile.

CONCLUSION

The results of our study have shown that it is justified to
add sitagliptin to the treatment of obese subjects with type
2 diabetes inadequately controlled by insulin glargine and
metformin. This kind of add-on therapy significantly de-
creased fasting and prandial glucose levels and HbAlc.
Increase in residual insulin secretion, measured through
c-peptide levels and HOMA-B index, and decrease in glu-
cagon levels, may explain its favorable metabolic effects.
It seems that the success of this treatment combination
depends on the early initiation of insulin therapy, which
spares residual insulin secretion. Another prerequisite
for successful treatment is previous titration of insulin
glargine to target fasting glucose levels.

Sitagliptin is safe in obese subjects with diabetes. It
significantly reduced body weight and waist circumfer-
ence. The subjects did not experience severe hypoglyce-
mia. Blood pressure and lipids remained unchanged. Until
GLP-1 analogues and bariatric surgery become a widely
available method of treatment for obese subjects with
diabetes, a safe and effective combination of sitagliptin,
insulin glargine, and metformin may be considered.
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YTuuaj KombuHaumje MHCYAUHA MapruH, MeTpOpMUHA M CUTAFIUNTUHA HA
MHCYIMHCKY CEKpeLujy, MHCYIMHCKY pe3ncTeHumjy u metabonnuke napametpe
KoZ rojasHux ocoba ca gnjaberecom menmtycom tuna 2
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KPATAK CAZIPXKAJ

YBop 3a neuetbe rojasHuix ca Avjabetecom Tuna 2 HeonxogHa
je KombuHaLuja nekoBa, 360F MHOTOCTPYKMX NAaTOTEHETCKUX
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Metope paga Y ucnutnBarbe cy 6une ykibyueHe 23 rojasHe
ocobe ca injabeTecom MENUTYCOM TUMa 2, HeafleKBaTHO JleueHe
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THa y fo3un oa 100 mg. iHaekc TenecHe mace (UTM), o6um
cTpyka (OC), rmukemmje HalTe 1 ABa cata NoCTnpaHAnjaiHoO
MepeHu Cy jeqHOM MeceuHo. JInNuAan 1 FMKO3UAMpPaHN Xemo-
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TUQ W FIYKaroH Ha NoYeTKy U HAKOH LIeCT MeceLy Tepanuje.
/13pauyHaTi cy XOMeoCTaTCK1 MHAEKCW UHCYNIMHCKE CeKpeLuje
(HOMA B) n pesucteHuuje (HOMA IR).

MpumsbeH « Received: 19/08/2015

PeBusuja « Revision: 10/12/2015

PesynTtatu VicnutaHmum cy 6unn npoceyHe ctapoctun 58,65 +
7,62 roguHa, U'TM 35,06 + 5,15 kg/cm? OC 115,04 + 15,47 cm n
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SUMMARY

Introduction The stump wound complications after above-knee amputation lead to other problems,
such as prolonged rehabilitation, delayed prosthetic restoration, the increase in total treatment cost
and high mortality rates.

Objective To evaluate the safety and outcomes of negative-pressure wound therapy (NPWT) using
Vacuum-Assisted Closure (VAC®) therapy in patients with stump complication after above-knee ampu-
tation (AKA).

Methods From January 2011 to July 2014, AKA was performed in 137 patients at the University Cardio-
vascular Clinic. Nineteen (12.4%) of these patients (mean age 69.3 £ 9.2 years) were treated with NPWT.
The following variables were recorded: wound healing and hospitalization time, rate of NPWT treatment
failure, and mortality.

Results AKA was performed in 17 (89.5%) patients after the vascular or endovascular procedures had
been exhausted, while urgent AKA was performed in two (10.5%) patients due to uncontrolled infection.
The time before NPWT application was 3.1 + 1.9 days and the duration of the NPWT use ranged from 15
to 54 days (mean 27.95 + 12.1 days). During NPWT treatment, operative debridement was performed in
12 patients. All the patients were kept on culture-directed intravenous antibiotics. The average hospital
length of stay was 34.7 days (range 21-77 days). There were four (20.9%) failures during the treatment
which required secondary amputation. During the treatment, one (5.3%) patient died due to multi-organ
failure after 27 days.

Conclusions The use of NPWT therapy in the treatment of AKA stump complication is a safe and effective
procedure associated with low risk and positive outcome in terms of wound healing time and further
complications.

Keywords: above-knee amputation; wound complication; negative-pressure wound therapy (NPWT)

INTRODUCTION

Lower extremity amputation definitely remains
the therapeutic option for the management of
ischemic disease that fails revascularization,
extensive traumatic tissue loss, infection and
ischemic disease of the leg where attempts of
revascularization failed [1]. Major lower ex-
tremity amputations, especially above-knee
amputation (AKA), are associated with high
morbidity and mortality rates [2, 3]. Previ-
ous study reports 11% rate of stump compli-
cations [2]. Also, patients after AKA have the
worst functional outcomes and survival rates
of all other levels of amputation. In addition,
the stump wound complications lead to other
problems, such as the increase in total treat-
ment cost, prolonged rehabilitation, delayed
prosthetic restoration, and finally the reduction
in the quality of life of patients [4-7].

Majority of the published papers are focused
on the treatment of diabetic foot ulcers, venous
leg ulcers and postoperative groin wound in-
fection [8-11]. However, reports of the use of
negative-pressure wound therapy (NPWT) af-
ter AKA and stump complications are limited
to a few patients [12, 13].

To further elucidate this issue, we report of
19 patients with stump complications treated
with NPWT after AKA.

OBJECTIVE

The purpose of this study was to evaluate the
safety and outcomes of NPWT using Vacuum-
Assisted Closure (VAC®) therapy in patients
with stump complication after AKA.

METHODS
Patients involved in the study

From January 2011 to July 2014, AKA was per-
formed on 137 patients at our University Car-
diovascular Clinic. Nineteen (12.4%) of these
patients with a mean age of 69.3 £ 9.2 years
were included in this study based on the fol-
lowing criteria: (1) AK amputation; (2) wound
infection or secondary skin necrosis resulting
in fajlure to heal, further requiring additional
intervention (debridement); (3) patients treat-
ed with NPWT using VAC® system. Exclusion
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criterion was massive tissue necrosis, which required early
re-amputation.

Preoperative evaluation consisted of the following:
clinical examination, ankle-brachial index, multi-slice
computed tomography angiography (Lightspeed VCT,
GE Healthcare, Milwaukee, WI, USA), and appropriate
laboratory tests. The indication for AKA was made by at-
tending vascular surgeon, only if all other options for vas-
cular and endovascular procedures were either exhausted
or contraindicated. All stump complications in the series
were recorded. Initially, ceftriaxone (2 g / 24 hours) and/
or amikacin (1.5 g / 24 hours) were administered to all
the patients, who signed the informed consent form for
use of their data for the analysis. The study was approved
by our hospital’s Ethical Committee. Standard descriptive
statistics methods were used (number and means), me-
dian, minimum, and maximum values. Cox univariate and
multivariate analyses were carried out to assess predictors
of NPWT treatment failure. SPSS version 17.0 (SPSS Inc.,
Chicago, IL, USA) was used for all statistical calculations.

Negative-pressure wound therapy

If any signs of stump (primary closed) complication ap-
peared (infection, secretion, or skin necrosis), the wound
would be opened and assessed daily for at least three days.
If there was no sign of massive tissue necrosis, the indication
for NPWT would be considered set. In case of an uncon-
trolled infection (e.g. necrotizing fasciitis or gas gangrene),
guillotine amputation was performed to sustain the infec-
tion. The wound was assessed daily by the attending surgeon.
In all the patients wound swabs were taken routinely before
the application of the negative pressure wound device.

The NPWT system used in this study was Vacuum-
Assisted Closure (VAC®, KCI Medical, San Antonio, TX,
USA) and it consisted of three components: 1) a negative
pressure-generating unit with a disposable canister, 2) a
pad with evacuation tube, and 3) a reticulated, open cell
sterile polyurethane or a dense open-pore polyvinyl alco-
hol foam dressing, cut to fit the open amputation stump
wound. Non-occlusive wound dressings were used as
protection for exposed vessels. VAC® was applied to the
wound as specified by the manufacturer’s guidelines [14].

Negative pressure used to treat these patients ranged
from 75 mmHg to 125 mmHg. The treatment was contin-
ued until several goals were achieved: 1) the wound swabs
were negative; 2) sufficient granulation tissue formation
for possible secondary suture; 3) absence of necrotic tissue,
and 4) absence of secretion from the wound three days
after VAC® system removal.

However, the treatment was terminated if NPWT
caused progressive worsening of the local ischemic pro-
cess and necrosis. The polyurethane foam was changed
regularly in three-day intervals. When necessary, surgical
debridement was performed to healthy muscle and fat.
Antibiotics were administered according to the results of
antibiogram, generated from intra- or post-operatively
obtained wound swab.

RESULTS

During the observation period, 19 (12.4%) of 137 patients
met study criteria and were treated with NPWT. Baseline
demographic characteristics of enrolled patients, indica-
tion for treatment, and type of anesthesia administered
are shown in Table 1.

Table 1. Demographic characteristics of enrolled patients

Variable n=19 %
Median age (years) 69.3+9.2

Male sex 15 789
Smoking 13 68.4
HTA 14 73.7
HLP 16 84.2
DM 14 73.7
Family 8 421
CAD 11 579
Prior stroke 9 47.4
Limb side (left) 12 63.2
General anesthesia 5 263
Spinal anesthesia 14 73.7
Urgent case 2 10.5
Staged procedure 17 89.5

HTA - hypertension; HLP - hyperlipoproteinemia; DM - diabetes mellitus; Family
- family history of atherosclerotic disease; CAD - coronary artery disease

The mean patient population age was 69.2 + 9.2 years
(range 51-82 years) and the patients were predominantly
male (78.9%). Staged procedure was performed in 17 (89.5%)
patients, while urgent AKA was performed in two (10.5%)
patients due to uncontrolled infection. In 17 patients (staged
procedure), 49 open vascular (2.9 per patient) and 24 en-
dovascular (1.4 per patient) procedures were performed
before AKA. Remaining two patients with uncontrolled in-
fection were admitted to our (tertiary) institution; however,
after our assessment and patient status, the revascularization
procedures were contraindicated. The time before NPWT
application was 3.1 + 1.9 days and the duration of therapy
ranged from 15 to 54 days (mean 27.95 + 12.1 days). During
the therapy, operative debridement was performed in 12 pa-
tients, after a mean of 19.2 days. All the patients were kept on
culture-directed intravenous antibiotics. The swab culture re-
sults are shown in Table 2. The majority of the infections were
polymicrobial and two patients had negative swab cultures.

When the conditions were met (sterile swab culture, suf-
ficient granulation tissue formation and absence of necrotic
debris), the secondary suturing was done. All the patients
were followed in our vascular surgery wound clinic until the

Table 2. Culture results from wounds

Culture result

Polymicrobial

Klebsiella

Methicillin-resistant Staphylococcus aureus

Serratia

Enterococcus

Proteus vulgaris

Escherichia coli

N[ == |NINININ N2
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wounds completely healed. Our practice is to use NPWT
only in the institutional setting because of the increased risk
of morbidity and hemorrhaging in these patients. The aver-
age hospital length of stay was 34.7 days (range 21-77 days).

There were four (20.9%) failures during the treatment.
Re-amputation was required in three of these four patients,
and coxofemoral disarticulation in the remaining one, all
caused by massive stump tissue necrosis. During the treat-
ment, one patient died due to multi-organ failure 27 days
after the amputation.

Univariate analysis evaluating the factors such as age, sex,
risk factors for vascular disease, presence of cardiac artery
diseases, previous vascular/endovascular intervention, uni-
lateral iliac or deep femoral artery occlusion and limb side,
failed to identify any variable predictive of NPWT failure.

DISCUSSION

The main result of this study is that NPWT can have a
significant role in the treatment of AKA stump complica-
tions. Our study shows that the NPWT reduces morbidity,
total treatment cost, the rate of secondary amputations,
and the mortality rate. Treatment with NPWT has been
used for over two decades. The first paper was published
by Fleischman et al. [15] in 1993, reporting the treatment
of soft tissue damage caused by open fracture.

In recent years, the advance in technology has extend-
ed the use of NPTW to more extensive and complicated
wounds, such as diabetic foot wounds, post-surgery diabetic
foot wounds, inflammatory ulcers, dehisced sternal wounds,
open abdominal wounds, and traumatic wounds [16].

Additional indications for NPWT in vascular surgery are
ulcus cruris treatment, MESH-grafting, secondary healing,
and infected wounds after several vascular operations/inter-
vention, amputations, lymphatic fistulas, soft tissue and skin
infections, and infections of vascular grafts [12].

However, majority of these papers reported their results
using NPWT in the treatment of diabetic foot ulcers, ve-
nous leg ulcer, and vascular groin infection [8-11].

On the other hand, reports on NPWT use in patients with
stump complication are limited to a few patients [12, 13].

Unfortunately, major lower extremity amputation is still
a commonly performed operation that is indicated in pa-
tients with failed attempts of revascularization, extensive
traumatic tissue loss, and infection [1]. Further problem
after major lower extremity amputation is a significant risk
of perioperative morbidity and mortality. Aulivola et al.
[2] found significantly higher 30-day mortality rate for
AKA patients (16.5%) than for below-knee amputation
(BKA) patients (5.7%). A consistent result of 13.3% 30-day
mortality rate for AKA was shown in series published by
Feinglass et al. [3]. During the study period in our series,
30-day mortality in all of the patients (137 AKA) was 5.1%,
and only one (out of 19 patients) died, which occurred 27
days after the index intervention. Also, it has been shown
that stump complications increase mortality risk from car-
diac complications, pneumonia, renal failure, and stroke
[1,2, 3,17, 18]. Regarding lower mortality rate than that

in previous series [2, 3], we could hypothesize that the use
of NPWT in these patients reduces mortality risk.

Regarding the morbidity after AKA, Aulivola et al. [2]
reported an 11% rate of the stump complication, which is
similar to our series. Patients requiring guillotine ampu-
tation as a consequence of sepsis are a special problem.
Reported mortality rate in these patients is 14.3% (includ-
ing AKA and BKA) [2]. In our study, both patients that
underwent guillotine amputation had extended postopera-
tive periods (47 and 36 days), and after secondary suture
the wounds were completely healed.

We had four (20.9%) treatment failures. Re-amputation
was required in three of these four patients, and coxo-
femoral disarticulation in the remaining one, all caused
by massive stump tissue necrosis. However, even Cox uni-
variate analysis failed to identify any variable predictive
of VAC” failure. These four patients had unilateral iliac or
deep femoral artery occlusion verified with preoperative
multi-slice computed tomography (MSCT') angiography.
We can conclude that patients like these should not be
candidates for NPWT and that local findings (absence of
the necrotic mass during the first several days after the
amputation) can be misleading.

There are several advantages of NPWT which could be ap-
plied in the treatment of AKA wound complications. NPWT
decreases the healing time of the wound, reduces the bacterial
counts in the wound, possibly decreases the need for future
amputations, and significantly improves the results in the
subjective pain scores at the follow-up [9, 11, 17-20].

In a recently published case report by Richter and
Knudson [13], NPWT was used in a AKA wound with
extremely large tissue deficit. After multiple surgical pro-
cedures and three months of NPWT, the residual limb
improved to a prosthetic-ready state.

In case of wound complications after AKA, general prac-
tice in our hospital is to use NPWT until the following goals
are achieved: two or more negative swab cultures, presence of
sufficient granulation tissue formation, absence of secretion
from the wound for three days after NPWT system removal,
and absence of necrotic tissue. When these criteria are met,
we perform secondary suturing for several reasons: AKA
wound defect is too large for second intention healing, and
it reduces the length of hospitalization and hospital related
complication rate. Also, we avoid the use of skin grafts in this
scenario. In addition, this method allows early rehabilitation
and prepares the patient to begin prosthetic restoration.

There are some limitations of this study - a relatively
small number of patients included (n = 19), and the lack
of control group (i.e. patients treated without NPWT or
any other therapeutic option).

CONCLUSION

The use of NPWT in treatment of an AKA stump compli-
cation is safe and effective. It is also associated with low
risk and good outcome. NPWT is not recommended in
cases of unilateral iliac or deep femoral artery occlusion
verified by preoperative MSCT angiography.
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Tepanuja HeraTUBHUM NPUTUCKOM Y /leuetby KOMNIMKaLMja amnyTaLuoHor

NaTp/bKa HAKOH HaTKONIeHe amnyTauuje

Cphan babuh', CnobogaH TaHackosuh', bpaHko Jlo3yk', paxeH Camapuuh', Metap Monos'?, Mpepapar Majun'? Mpegpar

Matuh'? BecHa Mapuh?, hophe Pagak'>*

"MHcTuTyT 33 KapanoBsackynapHe 6onectu, [leautbe’, beorpag, Cpbuja;
2Ynneepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

3KnuHnuku ueHTap Cpbuje, KnuHuka 3a oune 6onectu, beorpag, Cpbuja;

“‘Cpncka akagemuija Hayka 1 ymeTHocTy, beorpag, Cpbuja

KPATAK CAOPXKAJ

YBop Komnnukaumje amnyTayMoHOr naTp/bKa HakoH HaTKo-
neHe amnyTauuje npefcTaBibajy KOMMIEKCaH npobnem Koju
BOAW Ka NpOJy>KeHOM Jieyehy naLyjeHarta, mopacTy TPOLIKOBa
neyetra 1 nosehaHoj CTONU CMPTHOCTK.

Linmb papa Linmb oBor uctpakmBarba je npoueHa 6e36egHoCTr
1 edUKACHOCTY Tepanuje HeraTMBHUM MPUTUCKOM KOZ NaLimje-
HaTa ca KOMNJnKaLmjama amnyTaLMoHOr NaTpsbka HAaKOH HaT-
KoneHe amnyTaumje.

MeTope papa Y neprogy og jaHyapa 2011. go jyna 2014. rogu-
He HaTKoMeHa amnyTaumja je ypaheHa kog 137 nauujeHata. Kog
19 (12,4%) naumjeHata (NpoceuyHe ctapocTn 69,3 + 9,2 rognHa)
360r KOMMAMKaLuvja amnyTaLyoHe paHe NprMeHEHa je Tepa-
nuja HeraTMBHUM NpuTncKoM. MpaheHe cy cnegehe Bapujabne:
3apacTarbe paHe 1 Bpeme XocnuTanusaluje, Heycnex Tepanvje
HeraTVBHUM NPUTUCKOM M CMPTHOCT.

Pe3yntatu HatkoneHa amnyTauuja je ypaheHa kog 17 (89,5%)
nauujeHaTta HakoH LUTO Cy BacKynapHe Win eHAoBacKynapHe

PeBu3uja « Revision: 11/02/2016

MoryhHOCTU peBacKynapm3sauuje ncuprnsbeHe, a 'y asa (10,5%)
nauujeHTa 360r NporpecrBHe 1 HEKOHTPONMCcaHe uHobekuyje.
[poceyHo Bpeme Tpajarba Tepanuje HeraTVBHUM NPUTUCKOM
6uno je 27,95 £+ 12,1 paHa (pacnoH 15 go 54 gaHa). Tokom Te-
panuje xupypLika obpaaa paHe ypaheHa je kog 12 naumjeHara.
MpoceyHo Bpeme xocnuTanuzauuje je 6uno 34,7 faHa (pacnoH
21-77 paHa). Heycnex Tepanuje je 3abenexeH Kog 4etmpm na-
uujeHTa (20,9%), WTO je pe3ynTupano peamnyTaLmjom. Tokom
TpeTMaHa, Kop jegHor (5,3%) naumjeHTa AOLWNO je 4O CMPTHOT
Ncxofa HakoH 27 faHa Kao nocsiefmua MynTMopraHcKor no-
nyliTakba.

3aksbyyak Tepanuja HeraTVBHUM MPUTUCKOM Y JIeYery KOM-
nnvKaumja paHe HakOH HaTKosieHe amnyTaluje je 6e36enaH un
edurKacaH Tepanujcku n36op, NpaheH HUCKUM PU3NKOM 1 AO-
6pUM MCXO[OM Y Morfefy 3apacTakba paHe.

KJ'by‘-IHe peun: HaTKoJ1IeHa aMI'IyTaLl,VIja; KOMI'IJ'IVIKaLIVIje PaHe;
Tepanmja HEraTMBHNUM NPUTUCKOM
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SUMMARY

Introduction Identification of predictive factors for walking ability with a prosthesis, after lower limb
amputation, is very important in order to define patient’s potentials and realistic rehabilitation goals,
however challenging they are.

Objective The objective of this study was to investigate whether variables determined at the beginning
of rehabilitation process are able to predict walking ability at the end of the treatment using support
vector machines (SVMs).

Methods This research was designed as a retrospective clinical case series. The outcome was defined as
three-leveled ambulation ability. SVMs were used for predicting model forming.

Results The study included 263 patients, average age 60.82 + 9.27 years. In creating SVM models, eleven
variables were included: age, gender, cause of amputation, amputation level, period from amputation to
prosthetic rehabilitation, Functional Comorbidity Index (FCI), presence of diabetes, presence of a partner,
restriction concerning hip or knee extension, residual limb hip extensor strength, and mobility at admis-
sion. Six SVM models were created with four, five, six, eight, 10, and 11 variables, respectively. Genetic
algorithm was used as an optimization procedure in order to select the best variables for predicting the
level of walking ability. The accuracy of these models ranged from 72.5% to 82.5%.

Conclusion By using SVM model with four variables (age, FCl, level of amputation, and mobility at ad-
mission) we are able to predict the level of ambulation with a prosthesis in lower limb amputees with

high accuracy.

Keywords: amputation; rehabilitation; recovery of function; support vector machines

INTRODUCTION

Lower limb amputation represents one of the
classical rehabilitation problems amenable to
intervention by a physiatrist. Because of the
aging of the population and the increased in-
cidence of diabetes, the number of amputations
is expected to increase in the future [1].

One of the crucial moments in the period
after lower limb amputation is the decision
whether the patient will be a proper candidate
for a prosthesis. This decision is not always easy,
and factors that could predict rehabilitation
outcome in these patients are only partially un-
derstood [2]. The physiatrist, the therapist and
especially the health insurance are all interested
in the costs of prosthetics and rehabilitation
treatment on the one hand, while, on the other
hand, patients and their families are interested
in the highest possible functional outcome after
major limb amputation. In Serbia, after lower
limb amputation, patients are examined by a
physiatrist, who is responsible for prescribing a
prosthesis. This examination often takes place
several months after the amputation due to
medical or administrative reasons. The num-
ber of patients that will be able to walk with
a prosthesis after lower limb amputation vary
among authors in the range of 50-90% [3, 4, 5].

Many factors potentially influence walking
ability with a prosthesis. Patients with dysvas-
cular amputations often have diabetes mellitus,
and both conditions are associated with the
reduction of physical and cognitive capacities.
These reductions can affect the prosthetic use
[6]. The influence of comorbidities on func-
tional outcome in patients with lower limb
amputation is questionable. There is often a
lack of clear connection between comorbidi-
ties and walking ability [7-11]. Lower limb
amputation constitutes more than 95% of all
amputation, while the most common level is
transtibial [12, 13]. It is generally accepted that
the functioning of these patients is worse in
higher amputation level and in older age [6,
8]. Information on influence of gender on
functionality, on the other hand, is relatively
scarce [14]. It is generally accepted that men
are more often affected by lower limb amputa-
tion [15]. Whether gender has any influence on
functional outcome in these patients remains
an open question. While some researchers have
found lower functionality in women, others did
not find significant difference [9, 14]. Residual
limb hip extensor muscle strength was shown
to be a strong predictor of the walking distance
of these patients [7], while the presence of re-
sidual limb contracture was negatively linked
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to prosthetic ambulation in the literature [7, 9]. We must
not underestimate the influence of social support on the
functional outcome of lower limb amputees [8]. Patients
with good social support appear to show greater mobility
after amputation [16].

Identification of predictive factors for walking ability
in these patients is very important in order to define a
patient’s potential and realistic rehabilitation goals. Most of
the articles used linear or logistic regression models, which
were formed and analyzed on one sample of patients, i.e.
regression models were not tested on unknown patients [6,
7, 8, 10, 14]. On the other hand, some more advanced re-
gression models could be useful in the analysis of this kind
of data which are very “noisy”, uncertain or incomplete.

In the last few decades, the applications of machine
learning and optimization methods in the procedures of
medical diagnoses and prognosis have become very com-
mon because of their efficiency in cases where only small
amount of data are available or they are incomplete or noisy.

In this paper, we used a relatively new method of ma-
chine learning for making the mathematical model for
predicting the level of walking ability with a prosthesis
after lower limb amputation. We have proposed a predic-
tion model based on support vector machines (SVMs)
[17], where a set of input variables was optimized using
global optimization algorithm named genetic algorithm
(GA) [18]. SVM is a soft computing method which refers
to learning from experimental data and human knowl-
edge by transferring them into analytical models. SVM is
a learning method, which overlaps with statistics in many
ways, but it’s not a statistical method. SVM acts as one of
the best approaches of data modeling, based on the princi-
ple of structural risk minimization, avoiding local minima
and handling large amounts of data very well. In recent
years, SVM has found application in many wide medical
applications including digital imaging [19], medical signal
processing [20], and various prediction problems [21, 22].

OBJECTIVE

The objective of this study was to investigate whether vari-
ables determined at the beginning of rehabilitation process
are able to predict the ability of lower limb amputees to
walk with a prosthesis after treatment using SVM models.

METHODS

This study was designed as a retrospective clinical case
series. It encompassed patients with lower limb amputa-
tion who underwent prosthetic rehabilitation treatment at
the Medical Rehabilitation Clinic of the Clinical Centre of
Vojvodina in the city of Novi Sad, in the period from 2000
to 2009. We searched the archive in the given period with
the key diagnosis of "amputation.“ All medical records
found underwent a thorough review. Inclusion criteria
were as follows: unilateral transtibial or transfemoral am-
putation, patients who received their first prosthesis. We

excluded patients who did not get prosthesis, patients who
underwent prosthetic fitting and gait training earlier, pa-
tients who underwent prosthetic fitting and gait training in
outpatient manner, patients with bilateral amputation (toe
amputation excluded), patients who due to the complica-
tions could not finish prosthetic fitting and gait training,
and patients with incomplete medical documentation.

We collected data about the level of amputation (trans-
femoral/transtibial), age, gender, the period from amputa-
tion to prosthetic rehabilitation, the cause of amputation
(dysvascular, trauma, other), the number of comorbid
conditions was assessed by Functional Comorbidity Index
(FCI) [23]. Two physicians scored the presence of 18 co-
morbidities independently, while in case of a disagreement,
each diagnosis was achieved through consensus. We noted
the presence of phantom pain, the presence of hip or knee
extension restriction in residual limb which was defined as
a hip extension less than 0° or a knee extension less than
-10° measured with classical goniometer. Residual limb hip
extensors strength was graded according to manual muscle
testing. Furthermore, we identified whether patients had
a partner or not. We also recorded the mobility level of
these patients at admission and grouped our findings into
three different levels: the first consisted of those patients
who were ambulatory with crutches or a walker even out-
doors; the second consisted of the patients who were able
to walk with crutches or a walker only indoors and needed
a wheelchair for outdoors mobility, and the third were the
patients who were not able to ambulate with crutches or a
walker and needed a wheelchair all the time.

At the end of the rehabilitation treatment, the patients
were divided into three functional levels: the patients who
were unable to walk independently with a prosthesis, the
patients who were able to walk independently with a pros-
thesis only indoors, and finally, the patients who were able
to walk with a prosthesis outdoors.

The data were summarized descriptively with frequency
and percentage tables, Students t-test was used to compare
age, FCI, and the time from amputation until prosthetic reha-
bilitation, while ¥ test was used for comparisons of functional
outcome categories and the level of amputation for females
and males. P < 0.05 was considered statistically significant.

SVMs were used for creating mathematical models for
predicting the level of walking ability with a prosthesis.

SVM learning algorithm (classifier) attempts to learn the
input-output relation by using a training data set X = {/x,
yhi=1, .., m,where the inputs x are n-dimensional vectors
and the labels y are discrete. There are two phases when ap-
plying supervised learning algorithms for problem-solving.
The first phase is the so-called learning phase where the
learning algorithms design a mathematical model of a de-
pendency; classifiers (in a classification i.e., pattern recogni-
tion) based on the training data given. The second phase is
the test and/or application phase. In this phase, the models
developed by the learning algorithms are used to predict
the outputs y of the data which are unseen by the learning
algorithms in the learning phase. Before an actual applica-
tion, the test phase is always carried out for checking the
accuracy of the models developed in the first phase.
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GA represents a robust optimization method based on
elementary mechanisms of evolution. GA imitates pro-
cesses of nature selection and reproduction in order to
solve a certain optimization problem. The first point of
such mathematical evolution is the population of # indi-
viduals where every individual represents a potential solu-
tion. Every individual has its measure of adjustment, i.e.
in mathematical sense, the value of optimization criteria.
Using operators like selection, crossover and mutation GA
attempt, through iterations (generations of population), we
achieved the best value of optimization criteria function.

RESULTS

We identified 373 patients with ‘amputation’ as the pri-
mary diagnosis, 110 of which were excluded from this

study for the following reasons: 30 patients were bilateral
lower limb amputees, 32 patients underwent a prosthetic
titting and training earlier, 27 patients did not receive a
prosthesis, nine patients were excluded due to an incom-
plete medical documentation (there were no data about
the rehabilitation outcome), 10 patients were excluded due
to complications which prevented further rehabilitation,
and two were excluded because the amputation diagnosis
referred to upper extremities. A total of 263 patients were
included in the study. The characteristics of these patients
are given in Table 1.

There were no significant differences between men
and women in terms of the average age (60.56 vs. 62.09;
t=-1.01; p = 0.313), FCI scores (2.16 vs. 2.33; t = -0.149;
p = 0.881), and the period from the amputation to
prosthetic rehabilitation (185.57 vs. 189.36; t = -1.048;
p = 0.295). Although women suffered from transfemoral

Table 1. Patients’ characteristics and the prosthetic rehabilitation outcome

Characteristics Value
Mean + SD 60.82 +9.27
Age (years)
Range 24-82
Male 218 (83%)
Gender
Female 45 (17%)
PAD (with or without DM) 237 (90.1%)
Cause of amputation Trauma 16 (6.1%)
Other 10 (3.8%)
. Transtibial 93 (35%)
Amputation level
Transfemoral 170 (65%)
Period from amputation to prosthetic Mean 186.22
fitting and training (days) Range 28-973
Mean = SD 2.19+1.03
Functional comorbidity index (FCI)
Range 0-5
PAD 236 (89.7%)
DM 172 (65.4%)

Myocardial infarct

37 (14.1%)

The most common comorbidities from FCI

Upper gastrointestinal disease (ulcer, hernia, reflux)

30 (11.4%)

Visual impairment (cataract, glaucoma) 23 (8.8%)
Stroke or TIA 22 (8.4%)
Yes 52 (27.8%)
Phantom pain No 135 (72.2%)
Missing data 76
Yes 192 (75.6%)
Partner No 62 (24.4%)
Missing data 9
Yes 38 (15.5%)
Restriction of hip or knee extension No 207 (84.5%)
Missing data 18
Grade 2 74 (29.2%)
Residual limb hip extensor strength Grade 3 167 (66.0%)
according to MMT Grade 4 12 (4.7%)
Missing data 10
Ambulatory with crutches / a walker outdoors 132 (50.2%)

Mobility at admission

Ambulatory with crutches / a walker indoors only, a wheelchair outdoors

56 (21.3%)

Mobile only with a wheelchair

75 (28.5%)

Functional outcome after rehabilitation

Unable to walk 18 (6.8%)
Walk indoors only 71 (27%)
Walk outdoors 174 (66.2%)

Values are presented as mean value + standard deviation and as the number of patients with percentage (%).
PAD - peripheral arterial disease; DM — diabetes mellitus; TIA — transient ischemic attack; MMT — manual muscle testing
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level of amputation more often, this difference was not sig-
nificant [136 (62.4%) vs. 34 (75.6%), x*= 2.831; p = 0.092].
On the other hand, men reached significantly higher
functional level at the end of rehabilitation treatment
(x*=6.672; p = 0.036) (Table 2).

As expected, the walking ability of the patients with
transtibial level of amputation with a prosthesis was much

better than in the case of the patients with transfemoral
level (x*>=14.047; p = 0.001) (Table 3).

In order to create optimal SVM model for predicting
the level of walking ability after lower limb amputation,
we optimized a set of input variables using GA. Every in-
dividual of GA population represents a “bit mask” which
determines which variable will be used in the SVM model.

Table 2. Functional outcome levels at the end of the rehabilitation treatment in men and women

Unable to walk with a Walk with a prosthesis Walk with a prosthesis 7
Gender . ] Total X p
prosthesis indoors only outdoors
N 12 55 151 218
Men % 55 25.2 69.3 100.0
% 66.7 775 86.8 82.9
N 6 16 23 45
Women % 133 35.6 511 100.0 6.672 0.036
>% 333 255 13.2 17.1
N 18 71 174 263
Total % 6.8 27.0 66.2 100.0
2% 100.0 100.0 100.0 100.0

N - number of patients

Table 3. Level of amputation and functional outcome at the end of the rehabilitation treatment

Amputationilevel Unable to wallf with a Walk.with a prosthesis Walk with a prosthesis Total - b
prosthesis indoors only outdoors
N 5 13 75 93
Transtibial % 54 14.0 80.6 100.0
2% 27.8 18.3 43.1 354
N 13 58 929 170
Transfemoral | % 7.6 341 58.2 100.0 | 14.047 | 0.001
2% 72.2 81.7 56.9 64.6
N 18 71 174 263
Total % 6.8 27.0 66.2 100.0
2% 100.0 100.0 100.0 100.0
Table 4. Selected variables and accuracy of SVM classifiers on test data
. Number of selected variables
Variables
5 6 8 10 11
Age X X X
Gender X X X X X
Period from amputation to prosthetic fitting and training X
Partner X X X X
Cause of amputation X X X
Amputation level X X X X
FCl X X X X X
Diabetes mellitus X X X
Residual limb hip extensor strength X X X
Restriction of hip or knee extension X X X X
Mobility at admission X X X X
% 82.5 77.5 77.5 77.5 77.5 72.5
Accuracy -
Predicted/Actual 33/40 31/40 31/40 31/40 31/40 29/40
FCI - Functional Comorbidity Index
Table 5. Predicted versus actual functional outcome levels
PREDICTED
ACTUAL Unable to walk Able to vsi/rz::jko\g/:tshoir;rosthesis Able to Wa(l)l:j:[/\(/jigc\:sprosthesis Total
Unable to walk 0 1 0 1
Able to walk with a prosthesis indoors only 0 9 3 12
Able to walk with a prosthesis outdoors 0 3 24 27
Total 0 13 27 40
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Optimization criteria was the accuracy of classification on
set test data. In order to compare the influence of differ-
ent variables and a different number of variables with the
accuracy of prediction models, we created several SVM
models (Table 4).

Interestingly, our first model with four variables was the
most accurate one. That model included age, amputation
level, FCI, and mobility at admission to the Clinic, and
successfully predicted 33 of 40 functional outcome lev-
els (Table 5). Gender, FCI, and residual limb contracture
were the most frequent variables in our models, while the
period from amputation to prosthetic fitting and training
was present in only one model (the one which included
all variables).

Our model failed to predict the functional level for a
patient who was unable to walk with a prosthesis, while the
accuracy for those able to walk with a prosthesis indoors
and outdoors was 69.2% and 88.9%, respectively.

DISCUSSION

The prediction of walking ability after lower limb amputa-
tion is crucial in the rehabilitation process of these patients.
It represents the base for the prosthesis prescription. The
purpose of this study was to explore the possibilities of func-
tional level prediction in these patients. Although it is clear
that walking ability with a prosthesis depends on more than
one factor, the predominant predictors are still vague.

In our analysis, we recognized two groups of significant
variables. The first group consisted of those variables that
were used in the SVM model which was the most accurate
(with four variables), and the second consisted of variables
that were selected for the majority of the models. We as-
sumed that these variables were the most important for
our prediction and we took a closer look at them.

During the 10-year period of our research, the majority
of patients with lower limb amputation were men. This
was similar to other researches [24, 25]. In the literature,
however, data about gender influence on prosthetic re-
habilitation outcome is scarce [14]. Lefebvre and Chevan
[26] found transfemoral level of amputation more often
in women, which could explain lower functional levels in
female patients. In our study, women suffered from trans-
femoral level of amputation more often, although this dif-
ference did not reach any significance. On the other hand,
men had a significantly higher walking ability with a pros-
thesis. It is well known that women reach lower walking
speed and lower step length in comparison to men [27, 28,
29]; therefore, we can presume that the difference in gen-
der will be more profound after lower limb amputation.
Our models included gender in five of six models, which
indicates that gender could be considered as a predictor
for ambulation with a prosthesis.

People who lived with their partners showed increased
social support, which could improve the outcome after
lower limb amputation [16]. The presence of a partner was
an important variable in our study as well. It was present
in four SVM models.

Age was an important predictor for walking ability after
lower limb amputation in our study, since it was selected in
the first model with the highest accuracy. This is consistent
with other researchers [7, 30].

We found that transfemoral level of amputation was the
most common level in our study, which was inconsistent
with other researchers, who argued that the transtibial
level of amputation was the most frequent one [24, 31].
The reason for this distinction probably lies in the fact that
patients reach vascular surgeons too late in our country; in
other words, their primary disease reaches the advanced
stage and the level of amputation has to be higher. It is of a
great importance to preserve knee joint, if possible, keep-
ing in mind functional outcome of these patients [32]. Our
study agrees with these findings, highlighting that the level
of amputation was an important factor in the prediction,
given it was part of the most accurate model.

Walking with a prosthesis requires higher energy con-
sumption than walking with both intact lower extremities
[33]. Comorbidities such as peripheral artery disease, myo-
cardial infarcts, angina pectoris, heart failure or diabetes re-
duce cardiovascular capacity in these patients, and also the
walking ability with a prosthesis. In our study, each of the
six models included FCI, which was interpreted as having a
great significance for this variable, although we were not sure
whether it was independent of the other variables or not. It
would be possible that FCI emerging among other variables
consisted of unbalanced data if it was collected with the low-
est degree of error. However, De Laat et al. [34] in their study
found that FCI was connected to the independence of lower
limb amputees in climbing stairs. FCI was not used too often
in the literature, probably because it is a relatively new index.
Its orientation to function is crucial, and we are expecting a
larger number of studies using this index in the future.

Some authors argue that the presence of contractures
could be a negative prognostic factor for successful pros-
thetic ambulation [9]. Our findings were similar, and the
presence of the residual limb restriction of hip or knee
extension was included in five of six models. Raya et al. [7]
found that residual limb hip extensors strength is a very
important predictor of walking with a prosthesis, which
is in line with our findings.

The functional mobility after lower limb amputation is
an important predictor of rehabilitation outcomes [6]. We
divided mobility at admission in three groups according to
the patients’ ability to use crutches. This variable was includ-
ed in four of six models, including the most accurate one.

Our models predicted walking ability after prosthetic
rehabilitation with high accuracy. It should be emphasized
that these results were achieved on samples unknown to
our models. Every model was tested on an unknown data
set — in other words, we randomly chose 40 patients whose
data was excluded from the training set when the mod-
els were formed. Then we tested given SVM models on
40 previously unseen patients’ data. As far as we know,
this was the first study where SVMs were used in order to
predict functional outcome after lower limb amputation.

In addition, quality of data could be analyzed in a
mathematically more formal way. This means that the best
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prediction results were obtained with only four input argu-
ments (82.5%), while the accuracy of prediction decreases
with more arguments in input vector (Table 4). In our case,
a relatively small number of input arguments (maximum
11) could not lead to curse of dimensionality problem,
i.e. the model complexity. We assume that the quality of
the collected data directly leads to unbalanced data sets,
which presents a challenge when training a classifier and
SVMs. Therefore, we propose GA optimization approach
to select features (input parameters), which gets the high-
est classification accuracy.

Despite meeting our goals, this study had limitations
which are characteristic of a retrospective analysis. The
quality of data relied on the reliability of medical docu-
mentation. Therefore, certain limitations in our study war-
rant further consideration. Firstly, manual muscle testing
and measurement of joint range of motion was performed
by many therapists (more than 10), which could put the
reliability of these measurements in question. Secondly,
similarly to all retrospective studies, we also had a prob-
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®aKTopu Koju yTUUY Ha cnocobHOCT Xoaara y3 nomoh npotese Koa 60necHUKa

nocsne amnytauuje Hore

AnekcaHpgap KHexesuh'?, MuneHa MeTkosuh?, Anekcangpa Mukos'#, Munuua Jepemnh-Knexesuh', Yuna [Jemewwn-dproan',
KceHwuja bowwkosuh'? CHexaHa Tomawwesuh-Togoposuh', 3opaH . Jennunh?

'YHugep3utet y Hosom Cagy, MeguuunHcku pakyntet, Hosu Cag, Cpbuja;
2KnuHunuku LeHTap BojsoguHe, KnuHuka 3a megmumHcky pexabunutauuyjy, Hosu Cag, Cpbuja;

3YHuBep3uteT y Hosom Cagy, GakynTeT TexHUuKuX Hayka, Hosu Cag, Cpbuja;
*VIHCTUTYT 3a 3A4PABCTBEHY 3aLUTUTY feLle 1 oMnagnHe BojsogunHe, Hosu Cap, Cpbuja

KPATAK CAAPXKAJ

YBop /peHTndunKoBame GpakTopa Koju Mory fja npeasuae cno-
COBOHOCT 3a X0A y3 NomMoh NpoTe3e HaKOH amnyTaLmje AOHUX
eKcTpemmTeTa BEOMa je BaHO Kako 6v ce aedrHMcany noTeH-
UmMjanu nauujeHaTa U NocTaBUIM peanHn pexabunutaLnoHm
LMSbeBu.

Lnm papa Linm oBe ctyauje 6uo je ga ce ncnuta, y3 nomoh
anropuTama 6a3mpaHyx Ha NOTNOPHNM BekTopuMa (SVM), aa
nv GakTopu yTBPHEHN Ha MOYETKY pexabunmtaLyoHor npoueca
Mory Aa npefsuae ncxon pexabunutayuje.

MeTope papa OBo nCTpaxrBame An3ajHUPAHO je Kao peTpoc-
neKTMBHA KJIMHNYKa cepuja CilyyajeBa TOKOM Koje Cy aHanm3u-
paHe nctopuje 6onectn naumjeHarta. Micxopd je gedpmHmcaH Kao
TpocTeneHa CNocobHOCT xoAa y3 nomoh npotese. Y popmu-
pary Moaena 3a npefsubatbe KopurwheHu cy SVM.
PesyntaTtm Y cTyaujy je yKibyyeHo 263 naumjeHTa npoceyHe
cTapoctu 60,82 + 9,27 roanHa. Y popmupanme SVYM mogena
YK/bYUEHO je jeflaHaecT Bapunjabnu: cTapocT, noJi, y3poK am-

pumrbeH « Received: 21/08/2015

nyTauuje, HUBO amnyTauuje, nepuoa o4 amnyTaumje fo npo-
TeTU4Ke pexabunutauuje, pyHKLMOHANHN KOMOPOMANTETHN
nHpekc (FCl), nprcyctso wehepHe 60necTy, NPUCyCcTBO NapT-
Hepa, orpaHMyYeHa eKCTeH3mja KyKa 1im KomneHa pe3sugyanHor
eKcTpemuTeTa, MUWUNAHA CHara eKCTeH3opa pe3ungyanHor
eKCTpemuTeTa, MOBUNHOCT Npur npujemy. DopmrpaHo je wect
mopena ca 4, 5, 6,8, 10 u 11 Bapujabnu. lfeHeTcKn anroputmu
(TA) kopuwheHm cy aa 6u ce ogabpane Hajoorbe Bapuvjabne 3a
npeasuharbe HUBOA 0CNOCOB/LEHOCTY 3a X0 Ca NPOTE30M.
MpeunsHocT mogena KpeTana ce of 72,5% po 82,5%.
3akrmpyuak Kopuctehu SVM mogen ca yetvpu Bapujabne (cTa-
pocT, FCl, H1BO amnyTaumje U CNOCOBGHOCT KpeTaka Npu npuje-
My), MOXEMO Y BCOKOM MPOLIEHTY NpefBUAETH HNBO CNOCO6-
HOCTM 3a xoA Y3 nomoh npoTe3e 0coba ca ammnyTaLmjoM AOHUX
eKCTpemuTeTa.

KrmbyuHe peun: amnyTauuja; pexabunutauyja; ornopasak GyHK-
Luje; NOTNOPHMN BEKTOpY
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SUMMARY

Introduction There is an increasing interest in balanced propofol sedation (BPS) for colonoscopy in
outpatient settings. Propofol is a potent anesthetic agent for this purpose and has a narrow therapeu-
tic range, which increases a risk of cardiovascular and respiratory complications in case of improper
administration.

Objective The aim of this study was to compare patients’ safety and comfort of endoscopists in two
methods of BPS targeting deep sedation - propofol target-controlled infusion (TCl) and manual intra-
venous titration technique (MT) - during colonoscopy.

Methods This prospective randomized controlled trial included 90 patients (class | or Il of the American
Society of Anesthesiologists) deeply sedated with propofol, coadministered with small doses of mid-
azolam and fentanyl. Propofol was given by MT technique (45 patients) or by TCI (45 patients). The fol-
lowing adverse effects were recorded: hypotension, hypertension, bradycardia, tachycardia, hypoxemia,
bradypnea, apnea, hiccupping, and coughing, as well as endoscopist’s comfort during colonoscopy by
means of a questionnaire.

Results The MT group compared to the TCl group had a lower mean arterial pressure in the 10th minute
after the beginning (p = 0.017), and at the end of colonoscopy (p = 0.006), higher oxygen saturation in
the fifth minute (p = 0.033), and in the 15th minute (p = 0.008) after the beginning of colonoscopy, and
lower heart rate at the beginning of the procedure (p = 0.001). There were no statistically significant dif-
ferences in adverse events. Endoscopist’s comfort during colonoscopy was high 95.6% in the TCI group
vs. 88.9% in the MT group (p = 0.069).

Conclusion MT is clinically as stable as TCl of propofol for deep sedation during colonoscopy, and en-
doscopists experienced the same comfort during colonoscopy in both groups. Thus, both combinations
are suitable for deep sedation during diagnostic colonoscopy.

Keywords: balanced propofol sedation; deep sedation; colonoscopy; endoscopist’s comfort; target-

controlled infusion

INTRODUCTION

Colonoscopy is an important invasive proce-
dure, but an uncomfortable, painful, and un-
pleasant experience for a lot of patients [1].
For colonoscopy in outpatient settings, deep
sedation in spontaneously breathing patients
is increasing in popularity, despite a relatively
high incidence of cardiovascular and respira-
tory suppression [2].

Propofol is increasingly used for sedation
during colonoscopy due to its pharmacological
properties — rapid onset of action and short re-
covery profile, moderate antiemetic, analgesic,
and amnestic effect [3, 4, 5]. However, propofol
induces respiratory and cardiac depression which
is dose-dependent and may put patients at risk.
Therefore, there is an increasing interest in bal-
anced propofol sedation (BPS) — with addition of
benzodiazepines and/or opioids in small doses,
the dose of propofol may be reduced [6, 7].

Propofol has narrow therapeutic range and
the current standard administration technique

in colonoscopy is intermittent administration
of propofol bolus [8], according to desired
sedation depth [4]. Among various methods
which are now available for administration of
propofol, target-controlled infusion (TCI) is
one of the most sophisticated ones [9]. The
basic principle of TCI is that anesthesiologist
sets and then adjusts target concentrations of
propofol. The infusion rate is adjusted auto-
matically according to a validated pharmaco-
kinetic model (Marsh’s or Schnider’s) [10, 11],
and TCI maintains present concentration of
propofol in the plasma (Cp) or the brain (Ce).

OBJECTIVE

The aim of this clinical study was to compare
patients’ safety and endoscopists’ comfort in
two methods of BPS targeting deep sedation
- propofol TCI with manual intravenous (i.v.)
titration technique (MT) during colonoscopy.
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METHODS

We conducted a prospective randomized controlled clinical
trial which included 90 patients, comparing patients’ safety
and endoscopists’ comfort of the two different administra-
tion techniques of propofol to patients receiving concomi-
tantly small doses of midazolam and fentanyl. The patients
were one-to-one randomized into two groups - MT and
TCI group - using a random-numbers table. The study took
place at the Endoscopy Department of the Clinic for Gastro-
enterology and Hepatology, Clinical Centre of Serbia, Bel-
grade, during a period of six months (from April through
October, 2013). Seven expert endoscopists with similar
clinical experience performed colonoscopies in the trial.
Propofol administration and dose adjustments were carried
out by one anesthesiologist, with the help of trained nurses.
The study was approved by Institutional Ethics Committee
of the Clinical Centre of Serbia (No. 4183/01.08.2012.) and
written informed consent was obtained from all the patients.

We included 90 patients, who signed the informed con-
sent, of both sexes, 18-65 years old (body weight from
50 kg to 120 kg), classified into group I or II according
to the American Society of Anesthesiologist (ASA), re-
cruited from the practices and scheduled for diagnostic
outpatient colonoscopy with deep sedation. Indications
for colonoscopy were as follows: screening for colorectal
cancer, diarrhea, constipation, and bleeding. The follow-
ing patients were excluded from the study: those allergic
to the study drugs, patients with previous problems with
anesthesia or sedation, patients with history of stridor,
snoring or sleep apnea, patients with neck abnormalities,
and those classified into groups III or IV of Mallampati
classification [12], patient with neuropsychiatric, cardiac,
respiratory, renal disorders, those in pregnant state, and
with history of large-bowel surgery. If, for any reason, the
endoscopist could not complete the procedure, the patient
was excluded from the final analysis.

All the patients underwent an overnight fast and bowel
cleansing by drinking 4 1 of polyethylene glycol electro-
lyte solution (Fortrans, Beaufour Ipsen Industrie, Dreux,
France). In the endoscopy room, intravenous access was
obtained and each patient received 8 ml/kg/h of isotonic
saline solution in the form of infusion. Oxygen was supple-
mented with a mask (6 I/min.). Pre-induction medication
for all the patients was as follows: midazolam (Dormicum,
Roche Pharma, Reinach, Switzerland, 5 mg/5 ml) in a bo-
lus of 2 mg for the patients up to 70 kg, and 3 mg for those
over 70 kg, and fentanyl (Fentanyl, Janssen-Cilag, Baar,
Switzerland, 0.05 mg/ml) in a bolus of 1 ml for the patients
between 50 kg and 60 kg, 1.5 ml for the patients between
60 kg and 80 kg, and 2 ml for those over 80 kg. Both drugs
were administrated slowly (>60 seconds), two minutes
before propofol. The patients in the MT group (n = 45)
received propofol intravenously (Diprivan, Astra-Zeneca,
Stocholm, Sweden, 10 mg/ml), in a bolus of 0.5 mg/kg,
and then 10-20 mg were titrated every one to two minutes.
The TCI group (n = 45) received propofol with TCI pump
(Alaris PK, Cardinal Health, Dublin, OH, USA), according
to the Schnider’s pharmacokinetic model, with the initial Ce

of 2.5 pg/ml. This concentration was increased or decreased
by 0.5-1 pg/ml until the deep level of sedation was achieved.
After the deep sedation level had been achieved, colonos-
copy was performed. The Modified Observer’s Assessment
of Alertness/Sedation (MOAA/S) scale was used to docu-
ment the patients’ responsiveness scores [13]. The patients
who lost response to verbal commands and eyelash reflex
(MOAA/S = 2) were considered to be in deep sedation.

Administration of propofol was stopped at the end of
the colonoscopy by reaching the base of cecum and seeing
the landmark of ileocecal valve.

The patients were monitored at five-minute intervals;
heart rate, systolic and diastolic arterial pressure, then
mean arterial blood pressure were measured automati-
cally using patient monitor (Mec-1000, Mindray Medical
International Limited, Shenzhen, China), as well as blood
oxygen saturation (SpO,) using pulse oximeter (Oxipac,
Draeger, Liibeck, Germany); respiration rate per minute
was recorded by visual inspection and palpation. Endosco-
pist used Olympus (Olympus Corporation, Tokyo, Japan)
and Pentax (Pentax Corporation, Tokyo, Japan) video-en-
doscopes. The following observed adverse events in both
groups (MT and TCI) were recorded and compared [14]:
hypotension [mean arterial pressure (MAP) < 60 mmHg],
hypertension (MAP > 105 mmHg), bradycardia [heart rate
(HR) <45 beats/min.], tachycardia (HR > 115 beats/min.),
hypoxemia (blood oxygen desaturation, SpO, < 92% for
longer than 30 seconds), bradypnea (number of respira-
tions < 6/minute), apnea (cessation of breathing) and other
adverse events related to colonoscopy sedation (coughing,
hiccupping) [15]. Each use of the following maneuvers was
also registered: lifting the chin, increase in oxygen flow,
placement of an oropharyngeal airway, assisted ventilation
with bag-mask, and endotracheal intubation.

After colonoscopies we asked the endoscopists to assess
the degree of difficulty of colonoscopy with an 11-point
(0-10) rating scale, with 0 being “very easy” and 10 “ex-
tremely difficult” The endoscopists also assessed the pa-
tients’ sedation using verbal scale for the quality of seda-
tion (excellent, good, fair, poor) [16], and patients’ comfort
based on the observation of defensive reactions during
colonoscopy [17]. The movement was rated as none (no
movement), mild (face grimacing or small movement),
moderate (movement without the need to discontinue the
procedure) or severe (movement requiring discontinua-
tion of the procedure). We also asked the endoscopists
to assess the overall satisfaction with procedure using a
five-point verbal scale for comfort (excellent, very good,
good, fair, poor) [18].

Statistical analysis

The calculation of sample size was made for two indepen-
dent samples, with equal number of patients in each group
(1:1). Probability of type 1 statistical error (alpha) was set
to 0.05, and power of the study to 80%. The effect size was
calculated from the observed difference in time to open-
ing of the eyes after target-controlled versus manually-
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controlled infusion of propofol in the study of Passot et al.
[19] (4.6 + 2.0 minutes vs. 6.8 £ 2.5 minutes). The sample
size was calculated by G*Power software version 3.0.10
(Heinrich Heine University Diisseldorf, Diisseldorf, Ger-
many) [20], and it turned out to be 45 patients per group.
Numeric variables were described by central tendency
measures (the mean) and by measures of statistical disper-
sion (the standard deviation). Categorical variables were
described by percentages. The Student’s t-test was used for
comparison of the study groups after confirming normal
distribution of data within the groups. Pearson’s ¥* test was
used for testing differences in categorical variables among
the study groups. The differences were considered signifi-
cant if probability of null hypothesis was less than 0.05. All
calculations were performed by IBM SPSS Statistics for
Windows, version 20.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Ninety patients in total were enrolled in the study, and 45
of them were allocated to each of the two groups. Baseline
characteristics of the patients were similar in both groups,
and are shown in Table 1. The duration of colonoscopy
in the MT group was 10.33 + 5.16 minutes, and in the
TCI group 9.66 + 5.18 minutes (p = 0.543). Total dose of
propofol in the MT and TCI groups were 155.77 £ 52.63
mg and 148.97 + 58.46 mg, respectively (p = 0.563).
Changes in MAP, HR, respiration rate, oxygen saturation
and levels of sedation during colonoscopy are presented
in Table 2. The MAP values before sedation and during
colonoscopy were similar in both groups. However, in
the 10th minute during colonoscopy, the MAP in the MT
group was significantly lower in comparison to the TCI

Table 2. Monitored parameters before and during colonoscopy

group (86.50 + 9.04 vs. 92.39 + 6.37 mmHg, p = 0.017),
and the same was observed at the end of the colonoscopy
(86.55 +9.28 vs. 91.50 + 7.05 mmHg, p = 0.006). HR at the
beginning of colonoscopy was significantly higher in the
MT group in comparison to the TCI group (79.55 + 11.17
vs. 71.80 + 10.61 beats/minute, p = 0.001), but during the
procedure the difference in HR between the groups dis-
appeared. In both groups oxygen saturation during the
procedure was in the range from 97% in the MT to 100%
in the TCI group. The saturation was significantly lower
in the MT group, compared with the TCI group, in the
fifth (98.84 + 1.67 vs. 99.48 + 0.82%, p = 0.033) and the
15th minute (97.38 + 2.26 vs. 99.60 £ 0.51%, p = 0.008)
of the procedure. In regard to the respiration rate, it was
lower in the TCI group in the fifth minute (12.26 + 2.75
vs. 15.42 £ 4.0 min!, p = 0.000) and at the end of the
procedure (13.28 + 2.17 vs. 15.1 + 3.0 min™', p = 0.001).

Table 1. Demographic characteristic of the patients

Demographic MT group TCl group
characteristics (n=45) (n=45) P
Sex (male/female), n 15/30 19/26 0.384°
Age (years), mean + SD 49.02+11.91 | 50.35+11.21 | 0.586°
Weight (kg), mean + SD 75.06 £ 14.54 | 73.60+13.51 | 0.621°
Height (cm), mean = SD 173.31+9.12 | 173.02+8.76 | 0.879*
BMI (kg/m?), mean + SD 24.88 +3.90 2447 +3,24 | 0.586*
(’y;;’/"r‘]‘;'),cg““mp“°” 0/45 3/42 0.078°
Smoking (yes/no), n 18/27 21/24 0.523°
ASA (I/11), n 29/16 25/20 0.389°

MT - manual technique; TCI - target-controlled infusion; BMI - body mass
index; ASA — American Society of Anesthesiologists;

n - number in group; SD - standard deviation;

aStudent’s t-test; °x? test; statistical significance p < 0.05

Immediately During During During During The
Measuring points before sedation Sz el colonoscopy | colonoscopy | colonoscopy | colonoscopy end of
(basic value) colonoscopy after 5 min. | after 10 min. | after 15 min. | after 20 min. | colonoscopy
MT group (n=45) | 110.16 £ 13.61 | 87.00+9.31 | 87.55+9.73 | 86.50+9.04 | 78.12+ 11.63 | 82.50+ 8.66 | 86.55+9.28
annP\Hg) TCl group (n=45) | 105.12+10.93 | 88.77+£7.69 | 88.26 +8.17 | 92.39+6.37 | 86.00 +4.59 | 85.00+5.00 | 91.50+7.05
p 0.066° 0.327° 0.719° 0.048° 0.066° 0.677° 0.001°
MT group (n=45) | 87.17£17.15 |79.55+11.17 | 71.66+10.83 | 70.30+7.34 | 81.50+8.43 | 69.00 £6.92 | 73.15+£11.03
:Ii?n(.l)aeats/ TCl group (n=45) | 82.28+15.04 |71.80+10.61 | 68.30+10.00 | 69.33 £8.15 | 74.18 £8.86 | 75.00 £ 0.00 | 68.77 + 10.92
p 0.154° 0.000° 0.146° 0.685° 0.0882 0.2032 0.062°
Oxygen MT group (n=45) | 98.95+ 1.41 99.22+1.37 | 98.84+£1.67 | 98.70+1.80 | 97.38+2.26 | 98.50+0.70 | 98.93 +1.83
saturation TClgroup (n=45) | 98.93+1.75 | 99.51+£0.69 | 99.48 +£0.82 | 99.47 +0.66 | 99.60 £0.516 | 100.00 £ 0.00 | 99.35+0.77
(%) p 0.947° 0.213° 0.038° 0.062° 0.01° 0.095° 0.159°
Respiration | MTgroup (n=45) | 17.06+2.91 | 14.00+3.81 | 1542+4.05 | 14.80+3.07 | 1450+2.77 | 1500346 | 15.11+3.03
rate per TClgroup (n=45) | 1595+3.05 | 1266+279 | 1226+2.75 | 1295+3.24 | 1520+3.42 | 1400+ 3.46 | 13.28+2.17
minute p 0.081° 0.062° 0.000° 0.064° 0.647° 0.721° 0.000°
MT group (n = 45) 5% 224+043 | 215+036 | 2.00+£0.00 | 200+0.00 | 2.00+0.00 /
xg:zA/s TCl group (n =45) 5% 2.00 £ 0.00 2.00+£0.00 | 2.00£0.00 | 2.00+0.00 2.00 £0.00 /
P / 0.000° 0.056° / / /

MT - manual technique; TCl - target-controlled infusion; MAP — mean arterial pressure; HR — heart rate; SD - standard deviation; MOAA/S — Modified Observer’s
Assessment of Alertness/Sedation, scale being as follows: 6 = agitated; 5 = responds to name in normal tone; 4 = lethargic response to name in normal tone; 3

=responds to name called loudly; 2 = responds to mild prodding/shaking; 1 = does not respond to mild prodding/shaking; and 0 = does not respond to deep-
stimulus “sternal rub”
* immediately before sedation (base value) = 5; measured values refer to the measured points from the start until the end of the colonoscopy

2 Student’s t-test;

Values are mean + SD; statistical significance p < 0.05.
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Table 3. Endoscopist’s comfort and judgment of patient’s comfort

Questions N(I Erzg‘)p T(Cnl grf‘);p p

Ir-lacgivr\]/gwscigllg zl(;)_u1 Ba)te difficulty of colonoscopy (mean + SD), 520+ 1.75 554237 0.422a
Excellent 41 (91.1) 43 (95.6)

What was patient’s sedation for colonoscopy like, n (%) G(‘?Od 3(6.7) 2(44) 0.536b
Fair 1(2.2) /
Poor / /
No movements 40 (88.9) 43 (95.6)

. . . Mild movements 2(4.4) 2(4.4)

What was patient’s comfort during colonoscopy like, n (%) 0.375b
Moderate movements 1(2.2) /
Severe movements 2(4.4) /
Excellent 40 (88.9) 43 (95.6)
Very good / 2(44)

What was your comfort during colonoscopy like, n (%) Good 3(6.7) / 0.069b
Fair 2 (4.4) /
Poor / /

MT - manual technique; TCl - target-controlled infusion; SD - standard deviation;
2Student’s t-test; °x? test; statistical significance p < 0.05

Table 4. Procedure-related time and sedative doses

MT group TCl group
Procedure/sedation times (n=45) (n=45) p
(mean + SD) (mean % SD)

Induction time (min.) 3.31+0.55 3.28+0.62 |0.859°
Time of deeper sedation | 1y g5, 551 | 10934525 | 0.400°
(min.)

Total sedation time (min.) | 19.55+5.25 184 +5.67 |0.319?
Barly eye-openingtime, | 541,912 | 5444140 |0.086°
(min.)

Duration of colonoscopy | 16334516 | 966+518 | 0543
(min.)

Propofol (mg) 155.77 £52.63 | 148.97 £ 58.46 | 0.563
Midazolam (mg) 2.60 +0.49 2.53+0.50 |0.529°
Fentanyl (mL) 1.59+0.36 1.52+040 |0.415°

MT - manual technique; TCI - target-controlled infusion; SD - standard devia-
tion;
aStudent’s t-test; statistical significance p < 0.05

Values of MAP, HR, SpO, and respiration rate per minute
in both groups were significantly above the minimum ac-
ceptable values of 60 mmHg, 45 beats/minute 92% and
six breaths per minute, respectively. Great majority of the
patients from both groups reached the desired level of se-
dation (MOAA/S score = 2), from the start until the end
of colonoscopy, but the patients in the TCI group in the
fifth minute during the colonoscopy had deeper sedation
level than the patients in the MT group (2.00 * 0.00 vs.
2.24 +0.43, p = 0.001). Deep sedation level was achieved
in both groups without risk of oxygen desaturation. None
of the patients required increase in oxygen flow, placement
of an oropharyngeal airway, the assisted ventilation with
bag-mask, or endotracheal intubation. However, the chin
had to be lifted in one patient from the MT group.

Occurrence rate of adverse events related to sedation
were similar in both groups, with only one hiccupping in
the TCI group and two in the MT group (p = 0.554) and
without coughing in both groups.

Endoscopists’ comfort during colonoscopy and their
judgment of patients’ comfort is shown in Table 3. All en-
doscopists completed the questionnaire. There were no

statistical differences between the groups. Difficulty rate of
colonoscopy was 5.2 + 1.7 in the MT group vs. 5.5 £ 2.37
in the TCI group (p = 0.422). Endoscopists registered
five patients (11%) with movements in the MT group,
whereas in TCI there were two patients with movements
(p = 0.375). The overall satisfaction with patients’ seda-
tion was high, 91.1% described it as ,.excellent” in the MT
group vs. 95.6% who described it as ,,excellent® in the TCI
group (p = 0.536). Also, endoscopists’ assessment of their
own comfort was high, 95.6% in the TCI group vs. 88.9%
in the MT group (p = 0.069).

Mean values of propofol, midazolam, fentanyl doses,
administered to the study groups, and the parameters of
sedation and procedural time are shown in Table 4. The
observed differences were not significant. In the TCI
group, Ce =1 ug/ml, Ce__ =4.5ug/ml, and mod = 2.3
(TCI range of propofol: 1 pg/ml - 4.5 ug/ml, mod = 2.3)

DISCUSSION

As far as we know, this is the first randomized, prospective
study which compared administration of propofol by titra-
tion with TCI following intravenous administration of mid-
azolam and fentanyl for achieving deep sedation in diagnos-
tic colonoscopy. However, despite numerous publications
describing propofol use in colonoscopy, there are limited
data studying the incidence of cardiorespiratory complica-
tions of BPS targeted to deep sedation. Our study shows
that although several cardiopulmonary parameters were
more stable numerically in the TCI group, the MT group
also maintained the values sufficiently above the lower limit
indicated. No patients in both groups required additional
oxygen, oropharyngeal airway, endotracheal intubation, or
assisted ventilation. Seven endoscopists participated in the
study, and their comfort was the same in both groups.
Our results of endoscopists’ comfort are similar to those
of Chiang et al. [21]: they compared the propofol admin-
istration by TCI using Schnider’s model with manually
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controlled propofol infusion, with both groups premedi-
cated with alfentanil, for the same-day bidirectional endos-
copy in deep sedation. They reported high endoscopists’
satisfaction score in both groups, but nurse anesthetists
had to additionally assist the upper airways throughout
the procedure for the group of patients with manually
controlled propofol infusion. This result is in correlation
with ours: the chin had to be lifted in one patient, and four
patients’ movements were registered in the MT group. Un-
like our research, in this study the TCI with propofol gave
less haemodynamic and respiratory adverse events than
manually controlled propofol infusion.

The question whether sedation technique influences
endoscopist’s comfort was investigated by Mazanikov et
al. [22] Anesthesiologist-managed propofol sedation with
constant propofol infusion in deep sedation had no im-
pact on the degree of gastroenterologist’s satisfaction when
compared with patient-controlled moderate sedation with
propofol/remifentanil in endoscopic retrograde cholangio-
pancreatography [22]. Also, the study of Stonel et al. [23]
showed that endoscopists had similar satisfaction during
colonoscopy, compared with patient-controlled sedation
using T'CI of propofol with anesthesiologist-administered
propofol bolus technique targeting moderate sedation.

Advantage of TCI over manual regimen was shown in
the study of Chan et al. [17], in which they compared TCI
with propofol using Marsh’s pharmacokinetic model with
intermittent bolus of sedative cocktail (midazolam + alfen-
tanil + small doses of propofol) during deep sedation for
colonoscopy; the TCI group produced less hypoxia, hypo-
tension and bradycardia than with intermittent bolus of sed-
ative cocktail. The advantages of the TCI were also shown
in the study of Absalom et al. [24] with closed-loop control
of moderate sedation for colonoscopy by using bispectral
index. None of the patients became apneic, required air-
way support or became hemodinamically unstable while
sedated. On the other hand, Eberl et al. [25] reported less
hemodynamic stability with combination of alfentanil and
TCI of propofol than when alfentanil alone or combina-
tion of midazolam and fentanyl were used for achieving
moderate sedation during colonoscopy. The propofol group
experienced more hypotensive events, but less oxygen de-
saturation episodes, similar as with the ,,opioid-only” group.

Both propofol alone and propofol in combination with
opiates and/or benzodiazepines are frequently used dur-
ing colonoscopy to achieve moderate levels of sedation
[3]. Lee et al. [7] found no significant differences between
the balanced propofol sedation and conventional groups
(midazolam and meperidine) with regard to the rates of
cardiopulmonary complications, but BPS provided signifi-
cantly higher level of endoscopist’s satisfaction. Increasing
interest in BPS titrated to deep sedation is shown in the
study of Ho et al. [26]: comparing alfentanil and fentanyl
in BPS during gastroscopy and colonoscopy they reported
the same safety profile.

In our hospital, patients and endoscopists favor a high-
quality sedative and pain-free colonoscopy. Therefore, the
ASA level of deep sedation (MOAA/S = 2) was set in our
research [13, 27]. In a study of 17,999 endoscopic proce-
dures performed over 8 years, the authors concluded that
deep sedation during endoscopic procedures is safe and
adverse events occurred in a small proportion of patients
(4.5%) [28]. In the present study, deep sedation level was
achieved in both groups without cardiorespiratory risk.
Also, deep sedation showed excellent endoscopists’ com-
fort and low incidence of adverse events such as hiccup
and cough [29, 30]. El Chafic et al. [15] reported that the
rate of coughing was very low - in 757 patients deeply
sedated for endoscopy only 13% had at least one cough
and 3% a prolonged cough. Although the patients from
both groups were without coughing in our study, hiccup-
ping was more frequent in the MT group (6.7% vs. 3.3%)
which did not affect excellent comfort of the endoscopists.

The limitations of our study include the patients’ selec-
tion bias as they were all of ASA I'and II status and below
65 years of age. It should be noted that colonoscopy exami-
nations in Serbia are not routinely done in sedation. They
are indicated by gastroenterologist for the patients who
are afraid of examination, or have a low pain tolerance,
or previous unsuccessful examinations. It is also possible
that we missed episodes of hypotension larger than the
recorded ones, but the shorter intervals of pressure mea-
suring during the procedure, which approximately lasted
15 to 20 minutes, as well as invasive precise blood pres-
sure monitoring, were inconvenient for the patients. In this
study, seven specialists were performing all colonoscopies.
Ideally, future studies should be done with a single special-
ist to insure consistency of the procedure.

CONCLUSION

Both techniques of administration of balanced propofol,
MT and TCI, provide the same safety and endoscopist’s
comfort in deep sedation, thus both combinations are suit-
able during diagnostic colonoscopy. TCI might have some
advantages, since several cardiopulmonary indicators were
more stable numerically. For a strategy to be introduced to
daily practices, a method has to be not only clinically effec-
tive but also cost-effective. From that point of view further
observation is warranted regarding cost-effectiveness of
TCI in comparison to MT.
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NMopehere 6onycHe U UM/baHOM KOHLEHTpauujom BoheHe npumeHe nponodona
TOKOM AWjarHOCTUYKE KONIOHOCKOMMUje — NPOCNEeKTUBHA PaHA0MMU30BaHa

KOHTpOAMCaHa CcTyamja

Bepa Byuuhesuh', bpaHko Munakosuh'?, Munopap Tewuh?, JeneHa hophesuh?, CohaH HypaHosuh?*
'KnuHnukn ueHtap Cpbuje, LieHTap 3a aHecTesnonorujy n peaHumatonorujy, beorpag, Cpbuja;

2Ynueepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

3KnunHnuku ueHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag, Cpbuja;
“BucoKa 3[paBCTBEHa LUKOMa CTPYKOBHMX CTyawja y beorpagy, beorpag, Cpbuja;
SKnunnuku ueHTap Cpbuje, KnuHuka 3a ractpoeHtepoxenatonorujy, beorpag, Cpbuja

KPATAK CAZIP?KAJ

YBopg CBe je Behe nHTepecoBatbe 3a NpuMeHy 6anaHcpaHe
cefaumje nponodosnom (BPS) TOokom KONnoHocKkonuje y amby-
NaHTHKM ycnosuma. Mponodon je noTeHTaH aHeCTeTUK ca Ma-
JIOM TEPanUjCKOM WNPUHOM, @ HEMPABWUITHUM UHTPABEHCKNM
faBarbem nosehasa ce pu3MK 0o KapAMOBaCcKylapHUX 1 pe-
CMMPaTOPHMX KOMNAKKaLWja.

Linm papa Linm oBe cTyauje je 6uo fa ce nopeau 6e3begHocTt
naumjeHTa n Kompop eHAoCKoN1CTe NPUMeHOM fiBe MeToae BPS
y LybOoKOj cepaLmju: LurbaHo KOHTponmcaHom nHdy3ujom (TCH)
1 AaBarem nponodona y 6onycmma y ogpeheHUM BpeMeHCKUM
nHTepBanmma (MT) ToKom KOnoHocKonuje.

Mertope papa OBo je npocneKkT!BHa paHAOMI30BaHa KOHTPO-
nucaHa ctyauja ca 90 naumjeHaTta Koju Cy UCNyHWUAW yCnoBe 3a
yKIbyurBare y ctyamnjy (knacudumkauuje | unm Il Amepuukor ya-
py»Kerba aHecTe3rorora), fy6oKo cefupaHux npornodosom y3
NPEeTXOAHO NHTPABEHCKO faBake Manux fo3a Muaasonama 1
deHTaHuna. NMponodon je fasaH MT (45 naunjeHata) unwm TCI (45
nauujeHata) TexHuKoMm. benexeHa cy cnepeha HexxerbeHa fejcTea:

MpumrbeH « Received: 12/11/2015

PeBu3nja « Revision: 29/03/2016

XUMNOTEH3Mja, XUnepTeH3uja, bpaanKapauja, Taxukapauja, XUnok-
cemuija, bpaavnHea, anHea, WTYLIabE Y Kalliasb, @ KPO3 YMUTHUK je
ncnunTaH KoMPop eHAOCKOMMCTE TOKOM KOJIOHOCKOTMje.
Pesyntatm MT rpyna je y nopehety ca TCl umana Huxu
CpeAry apTepujckn NPUTHCAK Yy AECETOM MUHYTY nocsie no-
yetka (p = 0,017) 1 Ha Kpajy KonoHockonuje (p = 0,006), BuLIK
cTeneH catypauuje y netom muHyTy (p = 0,033) 1 y neTHaec-
TOM MUHYTY (p = 0,008) nocne noyeTka KONOHOCKOMMje, Kao 1
crnopwju Nync Ha noveTky npoueaype (p = 0,001). Huje 6uno
CTaTUCTUYKM 3HaYajHe pasJiMKe y UCNOsbaBakby HeXebeHNX
porahaja Tokom NpumeHe nponodosna Ha OBa ABa HauyMHa.
Komdop eHfockonmcTa TOKOM KONOHOCKONWje je 610 BUCOK,
95,6% y TCl npema 88,9% y MT rpynu (p = 0,069).

3akmyuak MT je knuHUYKmM 6e36eaHa kao n TC/ nponodona,
a Kompop eHAOCKONMCTa TOKOM KOJIOHOCKOMUje je UCTH Y 0be
rpyne, Tako fia cy obe TexHuKe afieKBaTHe 3a iy6oKy ceflauimjy
TOKOM [iNjarHOCTUYKe KONOHOCKoMuje.

KrbyuHe peun: 6anaHcvpaHa cefaumja nponodonom; Ayboka
cefjaumja; KONOHOCKONWja; KOMPOP eHAoCKONNUCTe
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SUMMARY

Introduction Streptococcus pneumoniae is the most common causative agent of bacterial pneumonia
and meningitis. Mandatory childhood immunization against pneumococcal diseases is introduced in the
new Law on Protection of Population against Communicable Diseases in Serbia.

Objective The objective of this study was to determine the prevalence of pneumococcal serotype dis-
tribution in Vojvodina region before routine use of pneumococcal conjugate vaccine in Serbia.
Methods A total of 105 isolates of Streptococcus pneumoniae were collected in the period from January
2009 to April 2016. Based on the results of serotyping in the National Reference Laboratory, we analyzed
distribution of circulating serotypes and coverage of conjugate and 23-valent polysaccharide pneumo-
coccal vaccines in different age groups.

Results Among 105 isolates, a total of 21 different serotypes of Streptococcus pneumoniae were deter-
mined. The most frequent serotypes were 3 (21.9%), 19F (20.0%), and 14 (10.5%). The serotype coverage of
pneumococcal conjugate vaccines (PCV7, PCV10, and PCV13) was 48.6%, 54.3%, and 84.8%, respectively,
while pneumococcal polysaccharide vaccine (PPV23) covered 89.5% of the total number of isolates in all
age groups. Serotypes included in PCV7, PCV10, and PCV13 represented 72.0%, 76.0%, and 88.0% of the
total number of isolates in children <5 years, respectively. Vaccine serotype coverage of PCV13 and PPV23
ranged from 87.1% to 90.3% in adults 50-64 years of age, and 77.8% to 85.2% in adults =65 years old.
Conclusion Serotype distribution of Streptococcus pneumoniae in the population fairly overlaps with the
serotypes contained in pneumococcal vaccines, so that implementation of childhood immunization is
justified. The study was done in the Province of Vojvodina but the findings may be applied to Serbia as
awhole.

Keywords: Streptococcus pneumoniae; serotypes; vaccine serotypes

INTRODUCTION 33F) was licensed in 1983. PPV23 is poorly im-

munogenic in the most vulnerable group, chil-

Streptococcus pneumoniae (pneumococcus) is
the most common causative agent of bacterial
pneumonia and meningitis. Prior to introduc-
tion of pneumococcal conjugate vaccines, 6-11
serotypes accounted for >70% of all invasive
pneumococcal disease (IPD) occurring in chil-
dren worldwide [1]. Incidence rates, as well as
case fatality rates of invasive pneumococcal
diseases (IPD) are the highest in children un-
der two years old and elderly, even in devel-
oped countries. In the European Union (EU)/
European Economic Area (EEA) countries in
2012, average case fatality rate was 11%, rang-
ing 4-29% [2].

Development of pneumococcal vaccines
and immunization enabled efficient prevention
of infections. Pneumococcal polysaccharide
vaccine (PPV23), which contains 23 serotypes
(1,2,3,4,5,6B, 7F, 8, 9N, 9V, 10A, 11A, 12F,
14, 15B, 17E 18C, 19A, 19F, 20, 22F, 23F, and

dren younger than two years of age. Therefore,
pneumococcal conjugate vaccines (PCVs) were
developed, including pneumococcal polysac-
charides conjugated with highly immunogenic
protein carrier. First conjugate vaccine, PCV7,
was licensed in Europe in 2001 and contains
seven serotypes (4, 6B, 9V, 14, 18C, 19F, and
23F). Ten-valent conjugate vaccine (PCV10)
was licensed in 2009 and contains additional
three serotypes (1, 5, and 7F). The last, 13-va-
lent vaccine (PCV13), licensed in 2010, con-
tains all previously mentioned and three more
serotypes (3, 6A, and 19A). Unlike the PPV23,
conjugate vaccines trigger both humoral and
cellular immune response and are therefore ef-
ficient in all age groups including infants and
children under two years of age [1].
Conjugate vaccines are used in 29 EU/EEA
countries, while in 23 countries they are in-
cluded in their respective national immuniza-
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tion programs (NIPs) [2]. In Serbia so far, pneumococcal
vaccines were only used for immunization according to
clinical indications [3]. Mandatory childhood immuni-
zation against Streptococcus pneumoniae is introduced in
the new Law on Protection of Population against Com-
municable Diseases, (LPPCD) adopted in March 2016 [4].

World Health Organization considers that it should be
a priority to all countries to include conjugate vaccine in
national immunization programs for children. Countries
are encouraged to conduct appropriate surveillance of IPD
and to monitor the impact of vaccination, including the
occurrence and magnitude of replacement disease. Sur-
veillance should be introduced at least two years prior to
and maintained at least five years after the immunization
introduction [1]. It is also recommended to follow up the
trends in serotype distribution in order to (i) monitor
changes, (ii) guide most adequate strategy of immuniza-
tion, and (iii) assess the impact of immunization on the
population structure of circulating pneumococcal sero-
types [1, 2, 5].

Surveillance of IPD in Serbia is based on reporting of
clinically diagnosed illness with different clinical presenta-
tions (pneumonia, sepsis, bacterial meningitis) with etio-
logical agent being identified in a small number of cases.
New LPPCD introduces reporting of IPD as a separate
entity that will improve surveillance [4].

OBJECTIVE

The objective of this study was to determine the preva-
lence of pneumococcal serotype distribution in Vojvodina
region before routine use of pneumococcal conjugate vac-
cine in Serbia.

METHODS

A total of 105 pneumococcal isolates were collected from
the same number of patients in the period from January
2009 to April 2016. The youngest patient was a newborn,
five days old, while the oldest one was 82 years old. In
children under five years of age, adults 50-64 years of age
and older than 65, a total of 25, 31, and 27 isolates were
obtained, respectively.

Analyses encompassed isolates from middle ear aspirate
(14), bronchoalveolar lavage fluid (4), tissue bioptate (1),
and wound swab (1). Invasive strains (83) were obtained
from blood (48), cerebrospinal fluid (17), pleural fluid
(17), and pericardial fluid (1) (Table 1).

A total of 52 Streptococcus pneumoniae strains were
isolated in the clinical microbiological laboratory of the
Institute of Public Health of Vojvodina from the clini-
cal specimens of patients treated in the Clinical Centre
of Vojvodina (Clinic for Otorhinolaryngology, Clinic
for Internal Medicine and Clinic for Infectious diseases)
as well as from the Institute for Child and Youth Health
Care of Vojvodina. Forty-three isolates were collected from
microbiological laboratory of the Institute for Pulmonary
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Diseases of Vojvodina, Institute for Cardiovascular Dis-
eases of Vojvodina, Institute for Oncology of Vojvodina,
and the remaining 10 strains were obtained from Regional
Public Health Institutes in Vojvodina (Sombor, Kikinda,
Subotica). All isolates were identified using standard mi-
crobiological methods — colony morphology, optochin
susceptibility, and bile solubility.

Streptococcus pneumoniae isolates were transported in
Amies transport media to the National Reference Labora-
tory for Streptococci, Institute for Microbiology and Im-
munology, School of Medicine, Belgrade. Capsular sero-
typing was done by the Quellung reaction, using the anti-
sera from Statens Serum Institut (Copenhagen, Denmark).

We analyzed whether the isolates are covered by pneu-
mococcal vaccines related to the target groups for the im-
munization by conjugate vaccines (children <5 years old)
and PCV13 and PPV23 (adults 50-64 years of age and
elderly 265 years).

RESULTS

Among 105 isolates, a total of 21 different serotypes of
Streptococcus pneumoniae were determined, whereas only
one isolate was non-typable. The most frequent serotypes
were 3 (21.9%), 19F (20%), and 14 (10.5%) (Graph 1).

Serotypes included in seven-, 10-, and 13-valent con-
jugate vaccines and a 23-valent polysaccharide vaccine
represented 48.6%, 54.3%, 84.8%, and 89.5% of the total
number of isolates, respectively (Table 2).

Among 25 isolates from children <5 years of age, a total
of 11 different serotypes of Streptococcus pneumoniae were
detected, out of which three are not included in conjugate
vaccines (11A, 23A and 33F). The most frequent serotypes
were 19F (44%) and 14 (16%), which are incorporated in
all three conjugate vaccines. The serotype coverage by
PCV7, PCV10, and PCV13 in this age group were 72%,
76%, and 88%, respectively. In a subset of children <2 years
of age, 20 strains were isolated and 19F was the most com-
mon one (10 out of 20 strains). Among children younger
than two years of age, coverage with PCV7, PCV10, and
PCV13 was 56%, 60%, and 72%, respectively. Three out of
five strains isolated from children aged two to five years
belonged to type 14, one was 19F, and the remaining 33F
is present in PPV23 only.

Table 1. Type and number of examined specimens

Type of specimens Number (%)
Blood 48 (45.7)
Cerebrospinal fluid 7 (16.2)
Blood and cerebrospinal fluid 2(1.9)
Pleural fluid 17 (16.2)
Pericardijal punctate 1(1.0)
Middle ear aspirate 14 (13.3)
Bronchial aspirate or bronchial lavage 4(3.8)
Tissue bioptate 1(1.0)
Wound swab 1(1.0)
Total 105 (100)
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Graph 1. Circulating serotypes of Streptococcus pneumoniae in Vojvodina in the period from January 2009 to April 2016

Serotypes included in PPV23 and PCV 13 represented
90.3 % and 87.1% of the total number of isolates in adults
50-64 years of age. The most frequent was serotype 3
(32.3%), which is present in both vaccines. Serotypes 8
and 9N presented only on PPV23 were detected in two
isolates, which is 6.4% of the total number of isolates in
this age group.

Vaccine coverage among adults aged 265 years were
85.2% and 77.8% for PPV23 and PCV 13, respectively. In
this age group, the most frequent serotypes were 3 (25.9%),
19F (18.05%) and 6A (11.1%), incorporated in both vac-
cines. Serotypes present only in PPV23 (8, 9N, 114, 17F)
accounted for 18.5% of all isolates in the oldest age group.

DISCUSSION

There are over 90 serotypes of Streptococcus pneumoniae
with only 20 of them responsible for >80% of IPD cases in
all age groups, and 13 leading serotypes caused 70-75% of
IPD cases in children worldwide, before the introduction
of immunizations [6]. Distribution of serotypes still varies
geographically, according to age, clinical form and severity
of illness, and is also subject to change over time [1].

In countries that introduced conjugate vaccine in NIP
for children, direct and indirect (herd) protection rapidly
reduced IPD incidence across all age groups. [7]. However,
PCV immunization led to changes in the circulating sero-
types and serotype replacement was detected. Significant
reduction of the vaccinal serotypes and an increased fre-
quency of serotypes not included in vaccine were noticed
[7]. Before the introduction of PCV7, the most frequent
types were those included in the vaccine (4, 6B, 9V, 14,
18C, 19E, and 23F). At the end of the 20th century these
serotypes caused 59% of IPD cases in adults and 87% in
children [7]. After the introduction of PCV7 in the United
States in 2000, most European countries have gradually

introduced this vaccine in their vaccination schedules be-
tween 2006 and 2009 [8]. They reported a drastic reduc-
tion of vaccine preventable serotypes in IPD cases, but
the emergence of serotype 19A was noticed. After the in-
troduction of PCV13 in the United States in 2010, the oc-
currence of serotype 19A decreased by 58% [9]. However,
even after introduction of PCV10, a significant reduction
in frequencies of both PCV10-related IPD and 6A and 19A
(not included in PCV10) was observed, suggesting that
PCV10 may also provide cross-protection against vaccine-
related serotypes [10].

In this study we provide data on serotype distribution
in Vojvodina region in Serbia in the period before the
introduction of mandatory vaccination against IPD in
children, which is implemented in the new National Im-
munization Schedule for 2016. Among 105 isolates, a total
of 21 different serotypes of Streptococcus pneumoniae were
determined and the most frequent in all age groups were
serotype 3 (21.9%), which is included only in PCV13, and
PPV23, followed by serotypes 19F (20.0%) and 14 (10.5%),
which are included in all the vaccines. Unlike the serotype
3, which is susceptible to antibiotics, 19F and 14 are most
often antibiotic-resistant types [2]. Our results indicate
that one third of all pneumococcal isolates and 60% of
isolates from children <5 years old belong to 19F and 14
serotypes, which is worrisome. Clinical impact of pneu-
mococcal antibiotic resistance is a worldwide problem.
High level of pneumococcal resistance has already been
documented in our country, especially in 19F and 14 sero-
types. Besides the effect on IPD, it was demonstrated that
the introduction of PCV has been associated with a reduc-
tion in antimicrobial-resistant pneumococcal disease. This
is particularly important in countries such as ours, with
relatively high incidence rate of pneumococcal resistance
to penicillin and macrolides. In the period from 2009 to
2011, 34% and 36% of pneumococcal invasive isolates in
Serbia were nonsusceptible to penicillin and erythromycin,
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Table 2. Circulating serotypes of Streptococcus pneumoniae by age groups for immunization in Vojvodina in the period from January 2009 until

April 2016 and coverage by conjugate vaccines and PPV23

Isolates in Isolates in Isolates in Isolates in adults Isolates in elderl
) children 2 years | children 2-5 years | children <5 years | 50-64 years of 65 vears of a g All Isolates
Vaccine Serotype of age of age of age age 200y 9
No. % No. % No. % No. % No. % No. %
4 0 0.0 0 0.0 0 0.0 4 12.9 1 3.7 6 5.7
] 6B 2 8.0 0 0.0 2 8.0 1 3.2 0 0.0 4 3.8
Q
bb 9V 0 0.0 0 0.0 0 0.0 1 3.2 1 3.7 3 29
§ 14 1 4.0 3 12.0 4 16.0 3 9.7 1 3.7 11 10.5
§ '; 18C 0 0.0 0 0.0 0 0.0 1 3.2 0 0.0 2 1.9
4 § E 19F 10 40.0 1 4.0 11 44.0 2 6.5 5 18.5 21 20.0
% g & 23F 1 4.0 0 0.0 1 4.0 2 6.5 1 3.7 4 3.8
olal®
o| >|S| Subtotal
ml S (PCv7 14 56.0 4 16.0 18 72.0 14 452 9 333 51 486
g 2 serotypes)
o 5 1 1 4.0 0 0.0 1 4.0 0 0.0 0 0.0 1 1.0
o 5 0 0.0 0 0.0 0.0 0 0.0 0 0.0 0 0.0
7F 0 0.0 0 0.0 0 0.0 2 6.5 1 37 5 4.8
Subtotal (PCV10 |4 5 60.0 4 16.0 19 76.0 16 516 10 370 | 57 543
serotypes)
3 1 4.0 0 0.0 1 4.0 10 323 7 25.9 23 21.9
. 6A 1 4.0 0 0.0 1 4.0 1 32 3 Mn1 | 6 57
19A 1 4.0 0 0.0 1 4.0 0 0.0 1 3.7 3 2.9
Subtotal (PCV13 18 720 4 160 22 80 | 27 871 21 778 | 89 8438
serotypes)
2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 0 0.0 0 0.0 1 3.2 2 7.4 3 29
. 9N 0 0.0 0 0.0 0 0.0 1 3.2 1 3.7 2 1.9
>
‘é‘ 10A 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ﬁ 1A 1 4.0 0 0.0 1 4.0 0 0.0 1 3.7 2 1.9
g 12F 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
& 15B 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
17F 0 0.0 0 0.0 0 0.0 0 0.0 1 3.7 2 1.9
20 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
22F 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 1.0
33F 0 0.0 1 4.0 1 4.0 0 0.0 0 0.0 1 1.0
subtotal (PPV23 18 72.0 5 20.0 23 92,0 28 903 23 852 | 94 895
serotypes) (6A excluded)
23A 1 4.0 0 0.0 1 4.0 0 0.0 0 0.0 2 1.9
X 15A 0 0.0 0 0.0 0 0.0 1 3.2 0 0.0 1 1.0
Non vaccinal
serotypes 15C 0 0.0 0 0.0 0 0.0 0 0.0 1 37 110
Non 0 0.0 0 0.0 0 0.0 1 32 0 0.0 110
typable
Subtotal 1 4.0 0 0.0 1 4.0 2 6.5 1 3.7 5 4.8
Total 20 80.0 5 20.0 25 100.0 31 100.0 27 100.0 105 100.0

respectively [11]. More than one third (36.4%) of pneumo-
coccal isolates in Serbia in the 2009-2012 period expressed
co-resistance to macrolides and penicillin. Multiresistant
isolates were significantly more prevalent among children
than adults [12].

Serotypes included in pneumococcal seven-valent,
10-valent, and 13-valent vaccines represented 48.6%,
54.3%, and 84.8% of the total number of our isolates, re-
spectively. In children <5 years of age, who are the target
group for the immunization with conjugate vaccines, cov-
erage of circulating isolates was higher - 72% for PCV7,
76% for PCV10, and 88% for PCV13, because majority of
serotypes in this age group belonged to serotypes 14 and

19F, which are in all vaccines. The serotypes presented
only in PCV13-3 and 19A, were found in two (one from
each) of 25 strains isolated in this age group. Average cov-
erage of circulating isolates by PCV7 in European coun-
tries in the period before 2008 was 71%, and rose to 78%
for PCV10 and to 87% for PCV13 [13]. In Europe and
North America, the serotypes included in PCV10 and
PCV13 are estimated to cover approximately 80-85% and
85-90% of IPD, respectively, in children younger than five
years of age [14]. Nevertheless, the majority of isolates of
children in Vojvodina were obtained from younger than
two years, who are the target group for conjugate vaccines
only. Vaccine-preventable serotypes covered by PCV7,
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PCV10, and PCV13 were represented in somewhat lower
percentages — 56.0%, 60.0%, and 72.0% of the total number
of isolates in the youngest, respectively — but it is still high
enough to justify implementation of immunization.

A polyvalent polysaccharide vaccine, PPV23, comprises
only T-cell-independent antigens and therefore induces
only B-cells that are short-lived and produce low-affinity
antibodies. This vaccine is recommended for adults 265
years old and for those two years or older at high risk for
IPD [15]. PPV23 is not effective in infants and the main
advantage of this vaccine is that it protects against 23 types
of pneumococci. There were only five isolates obtained
from children aged two to five years in Vojvodina, and all
of them are covered by PPV23. Still, four out of five strains
are also covered by PCVs. PPV23, unlike conjugate vac-
cines, has no impact on nasopharyngeal carriage and does
not alter circulating serotypes. Although the efficacy for
prevention of non-bacteriaemic pneumonia is question-
able, epidemiological studies showed that the immuniza-
tion with PPV23 reduced the risk of IPD by 60% [16].
Additionally, recent meta-analysis provided evidence sup-
porting the recommendation for PPV23 to prevent IPD in
adults. However, the evidence from randomized clinical
trials was less clear with respect to adults with chronic
illness. Same meta-analyses did not provide compelling
evidence to support the routine use of PPV to prevent all-
cause pneumonia or mortality [17]. Out of total number
of identified isolates, PPV23 covered 85.2% and 90.3% in
elderly and adults 50-64 years of age, respectively. Ap-
proximately one third of the isolates in both age groups
belonged to type 3 (25.9% in 265 and 32.3% in 50-64
age group) which is related to higher risk of death com-
pared to other serotypes [2, 16]. Having in mind higher
immunogenicity and effectiveness of PCV13 compared
to PPV23, we should consider introduction of this vac-
cine for adults older than 50 years, especially those at high
risk (immunocompromised, persons with functional or
anatomic asplenia, those with chronic illness, etc.) similar
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Aunctpubyuuja cepotunosa Streptococcus pneumoniae y BojsognHu y nepnogy
npe ysohera KoHjyrosaHe BaKuuHe y HaunoHanHu nporpam umyHu3aumje

Bnagumup Metposuh'? 3opuua LLerymes'?, Muomy6 Puctuh'? JeneHa hekuh-Man6alwa'? bumaHa Pagocasmbesuf’,
[leaHa Meguh'?, Mupa Muxajnosuh-YkponuHa'?, MupjaHa XagHahes?, MHa Majuh*, Hatawa OnaBckm®

"MHcTnTyT 33 jaBHO 30paBrbe Bojsogute, Hosn Cap, Cpbuja;

2Ynusepautet y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja;

SWHcTuTyT 33 nnyhHe 6onect BojsogunHe, Cpemcka Kamennua, Cpbuja;

*YHuBep3uTteT y beorpagy, MeanunHcku dpakyntet, UHCTUTYT 3a Mukpobuonorujy u umyHonorujy, HauroHanHa pegepeHTHa nabopatopuja

3a cTpenToKok, beorpag, Cpbuja

KPATAK CAPXKAJ

YBop Streptococcus pneumoniae je Hajuyelwhu n3asmsay 6ak-
Tepujcke NHeyMOHWje 1 MEHNHIUTMCA. HOBM 3aKOH O 3awTu-
TW CTAaHOBHULLUTBA Of 3apa3Hux 6onectn y Cpbuju npeasubha
yBohere 06aBe3He MMyHM3aLuje AeLie NPOTUB 060sbekba 113a3-
BaHVX MHEYMOKOKOM.

Liwb Linsb oBe cTyamje je 6uo fa ce ogpenm 3acTynbeHOCT Lnp-
Kynuwyhrx cepoTunoBa NHeyMoKoKa y BojeoauHu y nepunogy
npe yBohera 06aBe3He KOHjyroBaHe NMHeyMOKOKHe BaKLHe
y Cpbuju.

MeTtop Y nepuogy og jaHyapa 2009. o anpuna 2016. roguHe
cakyn/beHo je 105 nsonara Streptococcusa pneumoniae. AHa-
NM3MPanu CMo pesynTaTe CepoTMNU3aLvje MHEYMOKOKa, Koja je
ypabeHa y HaumoHanHoj pepepeHTHOj nabopatopuju 1 yTep-
OWNK KakBa je aucTprnbyumja umpKynmwyhux cepotmnoBa u hu-
XOBa NMOKPUBEHOCT KOHjyroBaHUM BaKLMHamMa v 23-BafieHTHOM
NonmncaxapyaHOM BakLIMHOM Y PasfINUMTAM Y3pacH/M rpynama.
Pesyntatu Y Konekumjn og 105 nsonata Streptococcusa pneu-
moniae HaheH je 21 cepoTnn. HajaacTynsbeHuju cy 6unm cepo-

MpumsbeH « Received: 30/05/2016

PeBusuija « Revision: 23/08/2016

TnoBm 3 (21,9%), 19F (20,0%) n 14 (10,5). MogyaapHoCT n3ona-
Ta ca CepoTUMNOBUMA CafpP>KaHUM Y BaKLMHM 6una je 48,6% 3a
PCV7,54,3% 3a PCV10 1 84,8% 3a PCV13, AOK je NHeyMOKOKHa
nonuncaxapuaHa BakumHa (MMB23) nokpueana 89,5% of ykyn-
Hor 6poja usonara. Cepotrnosu cagpxxavu 'y PCV7, PCV10 un
PCV13 6unu cy 3acTynbeHu kog 72,0%, 76,0% v 88,0% n3onata
Aelie mnabe op neT roavHa. NMoayaapHOCT n3onata ca cepoT-
nosuma cagpxaHum y PCV13 v MNMB23 n3Hocuna je 87,1% un
90,3% Kop ogpacnux ctapoctu 50-64 roguHe n 77,8% n 85,2%
Kog CTapujux og 65 rognHa.

3akrpyyak 3acTyn/beHoCT uupKynuwyhux cepoturnosa S.
pheumoniae y nonynauuju ce y BefiMKoj Mepy Npeknana ca ce-
pPOTMNOBMMA CafAPKaHVUM Y MHEYMOKOKHIM BaKLMHaMa, LWTO
onpasgaBsa yBohere nMyHr3auuje y geyjem yspacty. Mako je
NCTpaxuBatrbe crposefeHo y BojsoanHu, Hanasu ce mory npu-
MeHUTY Ha ueny Cpoujy.

KrbyuHe peun: Streptococcus pneumoniae; cepoTUNOBY; BaK-
LMHANHU CEPOTMMNOBU
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Relentless placoid chorioretinitis — A case report
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SUMMARY

Introduction Relentless placoid chorioretinitis is an entity which belongs to the group of an atypical
intermediate form of primary inflammatory choriocapillaropathies, resembling both acute posterior
multifocal placoid pigment epitheliopathy and serpiginous choroiditis, but the retinal distribution and
clinical course are not the same. Because of this similarity this entity was termed “AMPPiginous”. This
entity was first described by Jones et al. in 2000. The aim of our case report is to present a very specific
case where the clinical course was progressive, with loss of vision in the affected eye.

Case Outline A 31-year-old man, with no previous ophthalmic diseases, was hospitalized at the Clinic
of Ophthalmology, Clinical Center Kragujevac, because of a reduction of vision in the right eye, and
scotoma and metamorphopsia in the left eye. The clinical course of retinal lesions in the left eye resem-
bled the changes observed in acute posterior multifocal placoid pigment epitheliopathy, and the right
eye changes were between acute posterior multifocal placoid pigment epitheliopathy and serpiginous
choroiditis. The diagnosis of relentless placoid chorioretinitis was confirmed after clinical, laboratory,
immunological, virological, and angiography examinations.

Conclusion The progressive clinical course of the disease, complemented by multimodal imaging and
extensive laboratory diagnostics, has led us to the diagnosis of relentless placoid chorioretinitis. The
combined anti-inflammatory and immunomodulatory therapy led to the stabilization of visual acuity
of the left eye as opposed to the right, where there has been no recovery.

Keywords: anti-inflammatory therapy; immunomodulatory therapy; multimodal imaging; primary in-

flammatory choriocapillaropathies

INTRODUCTION

Relentless placoid chorioretinitis (RPC) is a
relatively new and rare entity, which belongs
to the atypical intermediate form of primary
inflammatory choriocapillaropathies (PICCP),
which was first described in 2000 by Jones et
al. [1]. RPC is an entity in which multiple in-
flammatory, deep white-creamy lesions resem-
bling those seen in acute posterior multifocal
placoid pigment epitheliopathy (APMPPE)
and serpiginous choroiditis (SC) develop. Un-
like APMPPE, the lesions in RPC continue to
expand in size and number with a relentless
course over many months. Unlike SC, the le-
sions of RPC are multifocal and eventually
involve all areas of the retina, including the
anterior periphery prior to involvement of the
posterior pole and macula. Therefore, RPC be-
longs to the group of an atypical intermediate
form of PICCP [2]. PICCP is a heterogeneous
group of diseases with a common pathogenetic
mechanism - choriocapillaris non-perfusion
with subsequent retinal ischemia above, which
depends on oxygen and nutrients from cho-
riocapillaris. Clinical differences in PICCP are
explained by the level and severity of inflam-
matory insults at the level of choriocapillaris
circulation [2]. Etiology is undefined; some
suggest an autoimmune/inflammatory cause
triggered by an exogenous agent [3]. Biochemi-

cal and serological examinations complement-
ed by multimodal imaging and functional pa-
rameters facilitate diagnosis and management
[4]. Multimodal imaging includes fluorescein
angiography (FA), indocyanine green angiog-
raphy (ICGA), fundus autofluorescence (FAF),
and optical coherence tomography (OCT). FA
provides information regarding the localiza-
tion and extent of posterior segment inflam-
matory diseases [4]. ICGA is dominant to di-
agnose diseases of choriocapillaris, as well as
for monitoring course of disease and effect of
therapy [5]. OCT could help in the differen-
tial diagnosis of RPC, because RPC may rarely
lead to severe macular atrophy [6]. Therapy
should be adjusted to the course of inflamma-
tory diseases because we know the structures
that are primarily affected. The treatment in-
cludes hospitalization, patient monitoring, with
anti-inflammatory [7], immunomodulatory
[8-12], and anti-angiogenic therapy [13]. Most
patients treated with prolonged systemic cor-
ticosteroid therapy recover their prior vision.
However, maintenance of remission is possible
if immunosuppressive therapy is involved in
the early stages of the disease [2]. Also, vision
can decrease significantly when fovea is in-
volved [14]. Complications of RPC could be
choroidal neovascularization, subretinal fibro-
sis, and epiretinal membrane formation [15].

Correspondence to:

Svetlana JOVANOVIC

Department of Ophthalmology
Clinical Center Kragujevac
Kopitareva 30

34000 Kragujevac

Serbia
drsvetlanajovanovic@yahoo.com



528

CASE REPORT

A 31-year-old male was hospitalized complaining of de-
creased vision in his right eye for the previous two days.
The patient denied any previous ophthalmic diseases, fe-
brile or flu-like episodes. On initial examination, visual
acuity was 0.05 on the right eye and 1.0 (Snellen charts)
on the left. Color vision (Ishihara plates) on the left was
preserved. Intraocular pressure in both eyes was 16 mmHg.
The anterior segments were quiet, and there were no vitre-
ous cells. Fundus examination (Visucam, Carl Zeiss AG,
Oberkochen, Germany) showed lesions characterized as
multiple creamy-white at the level of choriocapillaris, with
an inflamed retina above in the mid periphery, posterior
pole and praeequatorialis, but in the right eye the inflam-
mation was a damaged macula. On the right eye, the pe-
rimetry (central 30-2 and macular threshold, Humphrey
Systems Instruments, Carl Zeiss AG) showed an absolute
absence of sensitivity and, on the left, objective, multifo-
cal scotoma decreased sensitivity. A fluorescein angiogram
(Visucam FA, Carl Zeiss AG) showed an area of subretinal
placoid lesions characterized in the early stages by visible
hypofluoroscence, which indicates choriocapillaris non-
perfusion, and in the late stage of progress show hyperfluo-
roscence, depending on the severity of the ischemic process
(Figure 1) (unlike APMPPE, active lesions do not show
blocked fluorescence). The previously described changes
were observed in both eyes in the region of the equato-
rial zone; in the right, the changes had much more exten-
sive involvement of the macula. Visual evoked potentials
showed the left eye had a proper cortical response, while
cortical response was not generated in the right eye. Optical
coherence tomography (Cirrus OCT, Carl Zeiss Meditec
AG, Jena, Germany) of the right eye presented macular
atrophy [central macular thickness (CMT) was 142 pum],
and left eye thickness of the retinal pigment epithelium
and mild retinal pigment epithelium detachment in the
macula (CMT was 282 um). Biochemical, antinuclear fac-
tor, rheumatoid factor, angiotensin-converting enzyme,
serum lysozyme levels, and lupus anticoagulant were all
normal. Serological tests on syphilis, human immunode-
ficiency virus, varicella zoster virus, herpes simplex virus,
mycoplasma pneumoniae, cytomegalovirus, toxoplasmosis,
rubella, Borrelia burgdorferi were within reference ranges.
Chest X-rays were normal and tuberculin skin test (Man-
toux test) was negative. After the previous examination, the
patient was diagnosed with RPC in the right eye, and with
APMPPE in the left. The patient was prescribed parenteral
corticosteroid therapy (1 mg/kg/day). Only three days after
the hospitalization, the disease progression was as follows:
visual acuity amaurosis on the right, and best corrected vi-
sual acuity on the left eye was 0.8. Hence, we administered
cyclosporine (5 mg/kg) as well, after which best corrected
visual acuity on the left eye was 1.0, but on the opposite
eye the amaurosis remained because the macula and mid-
periphery of the retina was already damaged. Characteris-
tic local findings as well as progressive, almost aggressive
course of the disease, suggest a rare clinical syndrome - a
relentless placoid chorioretinitis. We monitored the patient

Obradovic Lj. et al. Relentless placoid chorioretinitis — A case report

Figure 1. Image shows multiple areas of hyperfluoroscence in the
mid-periphery and posterior pole, capturing the macula, only three
days after hospitalization

monthly during the first six months, and since there was no
progression of the disease on the opposite eye, we reduced
cyclosporine to a dose of 2 mg/kg after six months. Regu-
lar two-month control check-ups were performed for the
next six months. Local funduscopic findings and findings
obtained by the fundus camera remained unchanged. The
patient had no side effects to the drug, but because of the
stable fundus, we discontinued cyclosporine administra-
tion. After 18 months from the disease onset, fundoscopic
tindings of both eyes remained unchanged.

DISCUSSION

PICCP are caused by an inflammation producing chorio-
capillaris non-perfusion and show the characteristic local
retinal and subretinal lesions on fundus examination. The
differential diagnosis includes some of the forms of PICCP
and some systemic diseases. Unlike APMPPE, the lesions
in RPC continue to expand in size and number, while le-
sions in APMPPE are reversible and without scars sans
immunosuppressive therapy. In contrast to SC, the lesions
of RPC are multifocal and involve all areas of the retina,
including the anterior periphery prior to involvement of
the posterior pole and macula [2]. The progressive outer
retinal necrosis syndrome in the early stages of the disease
is characterized by multifocal deep retinal lesions. How-
ever, lesions rapidly progress to total retinal necrosis with
retinal detachment, and laboratory findings on herpes
zoster virus was negative [16, 17]. Ocular ischemic syn-
drome (choroidal ischemia) is a rare condition associated
with severe artery occlusive disease leading to ocular hy-
poperfusion. Choroidal hypoperfusion results with lesions
resembling those in RPC in the posterior pole or the mid-
periphery. However, prolonged ischemia results in retinal
detachment and retinal atrophy [18]. Infectious ocular
diseases like acute retinal necrosis [17], systemic diseases
like systemic lupus erythematosus [19], AIDS [20], and
non-Hodgkin’s lymphoma [21] may have similar fundo-
scopic lesions, but all of them have vitritis and/or mild
or severe anterior uveitis, as well as laboratory analyses
results beyond reference values, which differentiates them
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Figure 2. Fundus examination of the left eye presents multiple
creamy-white lesions at the level of choriocapillaris

from RPC. Characteristic local findings which were con-
firmed with additional diagnostic tests, as well as a pro-
gressive, almost aggressive course of the disease indicate
a clinical syndrome - a relentless placoid chorioretinitis.
Application of corticosteroid therapy alone has not proved
as effective as expected. Among patients where the disease
progresses rapidly, as was the case with our patient, with
some complications present, or if vision is threatened, the
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PedpaKkTOpPHM NNAKOMAHU XOPMOPETUHUTUC — NPUKa3 60NeCHMKa

JburbaHa O6pagosuh’, CBeTnaHa JoBaHoBuh?, HeHag Metposuh?, CyHumua Cpehkosuh?, 3opuua JosaHosuh?

'Nlom 3apaBrba Kparyjesau, Kparyjesau, Cpbuja;

2KnuHnyky yeHTap Kparyjesau, KnuHuka 3a optanmonorujy, Kparyjesau, Cpbuja;
YHusep3vet y Kparyjesuy, Oakyntet MeanUMHCKIX HayKa, Kateapa 3a natodusunonorujy, Kparyjesau, Cpbuja

KPATAK CAZAPXAJ

YBop PedpakTopH/ NiakongH XOpMOPETUHNTUC je eHTUTET
Kojv npunaga rpynv aTunuyHuX MHTepMeanjapHux Gopmm npu-
MapHX MH$NamMaTopHMX Xoprokanunaponatuja, noacehajyhn
1 Ha aKyTHW 3aAtby MyNTUOOKANHU NAAKOUAHN NATMEHTHI XO-
PUOPETUHUTIC U Ha CePMUIMHO3HN XOPUOPETUHUTHC, anu pe-
TWHaIHa AUCTPUBYLIja M KIMHUYKK TOK HUCY UCTW. 360T TakBe
CJIMYHOCTMN OBaj EHTUTET ce MoXe Hahu y nuTepaTypw 1 NoA
TEPMUHOM,,aMIUrMHO3HK". OnuncaH je npem nyT oA LloHa 1 ocTa-
nux. Lnsb npukasa cnyvaja je Beoma crnielmduruaH cnyyajjep je
KNVHUYKY TOK 610 NporpecrBaH ca rybutkom BugHe GpyHkuyje.
Mpuka3s 6onecHuka 31-roguilbm MyllKapad, 6e3 paHujux od-
TanMONOLWKNX 060sberba, XOCMUTaNN30BaH je Ha KnuHuky 3a
odranmonorujy KnuHnukor ueHTpa Kparyjesau 36or naga suaa
Ha leCHOM OKY, 11 Ca CKOTOMMMa 1 MeTaMop¢OrnC1jom Ha 1IeBOM
OKY. KNIMHWNYKM TOK peTUHANHNX Sie3ja Ha IEBOM OKY NNYNO je
Ha NPOMeHe onuncaHe Kog, akyTHe NoCTepropHe MynTdoKar-

MpumrbeH « Received: 22/12/2015

PeBusuja - Revision: 27/04/2016

He NUTMeHTHe enuTenonaTuje, a Ha AECHOM OKY MPOMeHe Cy
6une n3mehy akyTHe nocTepmopHe MynTMdOKaaHe NUrMEHT-
He nnaowgHe enuTenonatuje 1 CeprnmriuHO3HOr XOPoUANTHCA.
JnjarHo3a pedpakTOpPHOT NakoUAHOT XOPUOPETUHNTICA je
noTBpheHa HaKoH KNMHUYKIX, TabopaToprjCKIX, BUPYCOMOLL-
KMX 1 aHrorpadpCKmx NcnmTrBatba.

3aksbyyak [lporpecrBaH KNMHNYKK TOK 60NnecTu, ynotnyreH
MYNTUMOAMjaNHUM UMULIMHIOM 1 OMCEXHOM N1abopaTopijCcKoM
AVjarHoCTNKOM, JOBENMN Cy Hac [0 AujarHose peppakTopHOr
MNakouAHoOr XopuopeTuHuTIca. KombrHoBaHa aHTUMHNaMa-
TOPHa U MMyHOMOAYNaTOpHa Tepanuja cy AoBene Ao crabunu-
3auuje BuaHe GyHKLje NeBOr OKa 3a pas3nuky of AeCHOr, rae
HUje [OLLNO 10 OMopaBKa.

KmbyuHe peun: aHTUHdNamaTopHa Tepanuja; UMyHoMogya-
TOpHa Tepanuja; MynTUMOAWjaIHN UMULIVHT; NPUMapHe nHdna-
MaTopHe XopuoKanunaponaTtuje
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Central mucoepidermoid carcinoma of the mandible
— A case report
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SUMMARY

Introduction Mucoepidermoid carcinoma, compared to other tumors of salivary glands, occurs in 5-10%
of cases. Histopathologically, it is divided into a well differentiated tumor that is of low-grade of malig-
nancy, and a medium and poorly differentiated tumor of high grade of malignancy. Central mucoepider-
moid carcinoma (CMEC) of the mandible was firstly described by Lepp in 1936, on a 66-year-old female
patient. CMEC is characterized by atypical clinical image and radiological manifestation.

Case Outline A 55-year-old female patient was examined at the Clinic of Dentistry in Nis, Serbia, with
anamnestic data regarding the presence of painless swelling in the right side of the mandible. Consider-
ing the histopathological results and presence of enlarged lymph nodes, right hemimandibulectomy
and tumour excision from pterygomandibular space followed by supraomohyoid neck dissection was
done. In due course, postoperative radiotherapy was applied (60 Gy).

Conclusion CMEC represents a rare tumor, characterized by local tissue destruction and ability to me-
tastasize. Initial biopsy represented the key in preoperative planing. Radical excision with neck lymph
node dissection followed by postoperative radiotherapy in our case represent a successful method of

treating CMEC of the mandible.

Keywords: central carcinoma; mandibular swelling; biopsy; surgical therapy

INTRODUCTION

Mucoepidermoid carcinoma (MEC), compared
to other types of tumor of salivary glands, oc-
curs in 5-10% of the cases. It may be present
in large salivary glands (86% in parotid gland,
8% in submandibular, and 6% in sublingual
gland) [1]. Most frequent intraoral localiza-
tion of MEC are small salivary glands of the
hard palate with 41.1% [2]. Histopathologically,
there are three modes of MEC - well differ-
entiated tumor with low-grade of malignancy,
medium, and poorly differentiated tumors with
high grade of malignancy. By observing intra-
oral localization, a well differentiated tumor
is encountered in 58.4% of the cases, medium
differentiated in 38.3%, while poorly differenti-
ated tumor is present in 3.2% of the cases [3].
Central mucoepidermoid carcinoma
(CMEQC) of the mandible was described in lit-
erature for the first time by Lepp [4] in 1936, in
a 66-year-old female patient. However, this is a
very rare localization of the tumor, which be-
longs to primary intraosseous carcinomas. As-
sumptions are that CMEC can originate from
ectopic glandular tissue, transformed mucosa
cells, existing untreated odontogenic cist or
intra-bony propagation of epithelial cells from
maxillary sinus and submucous salivary glands
[5]. CMEC is characterized by atypical clinical
image and radiological manifestation [6].

CASE REPORT

A 55-year-old female patient was referred to
the Clinic of Dentistry in Ni§, Serbia, with
a painless swelling in the right region of the
mandible, present for the previous 30 days. The
patient said that four years prior to this she un-
derwent an extraction of lower lateral teeth for
prosthetic rehabilitation of the jaw, which in-
cluded the extraction of the lower right impact-
ed wisdom tooth. Extraoral palpation revealed
an extremely hard swelling in the region of the
body, angle and ramus of the mandible (Figure
1). Enlarged lymph nodes were also palpated in
levels Ib and II of the neck, smaller than 1 cm
in diameter, movable and painless. Intraoral
examination revealed a complete lack of teeth
in the upper and lower jaw and expanding

Figure 1. Swelling in the right region of the mandible
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Figure 2. Presence of multi-locular irregular osteolytic lesion in the Figure 5. Tumor cells randomly positive on P63 (nuclear positive
region of the body, corner, and branch of the mandible staining; x40)

Figure 6. Multi-slice computer tomography (MSCT) revealed that lin-
gual and buccal cortices are destroyed by tumour

Figure 3. Mucoepidermoid carcinoma composed of basal, intermedi-
ate, and mucous cells (HE; A: x4; B: x20)

RS #
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Figure 7. MSCT revealed an extension of tumor mass in the pterygo-

mandibular space

tumor mass in the region of the body and angle of the
4 mandible. The abovementioned region was covered with
-

intact mucosa. Panoramic radiograph revealed a multi-
locular irregular osteolytic lesion in the region of the body,
angle, and ramus of the mandible (Figure 2).

- An incisional biopsy was performed due to large spec-
Figure 4. Tumor cells randomly positive on CK7 (cytoplasmic stain- trum of pathological entities that could be diagnosed, and
ing; x20) the result was a low-grade MEC (Figures 3-5). The tumor
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was composed of basal intermediary and mucosal cells.
Presence of mucin was proven by alcian-blue PAS (AB-
PAS) staining. Immunohistochemically, tumor cells were
positive to CK7 and P63, and negative to S100. Magnetic
resonance imaging revealed an expansive tumor formation
with signs of bone destruction of the body, angle, and ra-
mus of mandible, an extension of tumor mass to pterygo-
mandibular space, as well as enlargement of lymph nodes
at neck levels IIb, Ib, and Ila (Figures 6 and 7).

Considering the histopathological results and presence
of enlarged lymph nodes, right hemimandibulectomy and
tumour excision from pterygomandibular space, followed
by supraomohyoid neck dissection, were performed. Op-
erative histopathological result confirmed the presence of
low-grade mucoepidermoid carcinoma, while the neck
result was negative. Postoperative radiation therapy was
applied after a successful postoperative period. The patient
was followed up for the next two years through regular
medical checkups every three months and then every six
months. Clinical examination and insight into ultrasonog-
raphy of the neck did not reveal signs of recurrence of the
tumor or appearance of secondary deposits in the neck. A
reconstruction of the postoperative defect of the mandible
was proposed, which the patient refused.

DISCUSSION

CMEC is a very rare tumor, illustrated by only 200 de-
scribed cases of this lesion in literature [7]. In average, it
represents 2-3% of all MEC described in literature [8]. It
is usually seen in women in the fourth and fifth decade of
life, often in the region of the mandibular body [9]. Crite-
ria that clearly confirm the diagnosis of CMEC include the
following: 1. intact cortical bone; 2. radiological proof of
bone destruction; 3. absence of primary tumor that would
metastasize to the mandible; 4. absence of odontogenic
tumor; 5. histopathological verification; 6. presence of in-
tracellular mucin [10].

Degree of development of the disease is defined by the
state of the surrounding bone [11]. Stage I represents an
intact cortical bone, stage II intact cortical bone with mini-
mal signs of expansion, and stage III represents a cortical
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destruction with encompassing surrounding periosteum.
Our patient could be classified as stage III due to presence
of buccal and lingual cortex of the mandible. Our patient
had no metastases, although literature data show 9% of
metastases in regional lymph nodes. Distant metastases
are described in the region of the lungs and the brain [12].

True origin of the CMEC is still not explained in detail.
Bouquot et al. [13] present data that intrabony presence of
small salivary glands was spotted in 0.3% of the upper and
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YBop MykoenvaepmongHu kapumHom (MEK) y ogHocy Ha ocTa-
ne TyMope NibyBayHUX »ne3fa jaBsba ce y 5 fo 10% cnyuyajesa.
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MyKoenuaepmonaHu kapumHom (LUMEK) gorbe Bunuue je npsu
onwucao Jlen 1936. rognHe, Kog 66-roguLlbe NauujeHTKUHbE.
LIMEK ce oasinKyje aTUMMYHOM KIUHWUYKOM CAIMKOM U PaAno-
NOLIKOM Npe3eHTaLnjoMm.

Mpuka3s 6onecHuKa MNauyjeHTKMba CTapoCTyh 55 roAvHa jaBu-
na ce Ha KnmHuky 3a Cromatonorujy y Huly ca aHaMHeCTUYKUM
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SUMMARY

Introduction Epithelioid hemangioma is an uncommon benign vasoproliferative neoplasm that usually
manifests as multiple red nodules in middle-aged adults.

Case Outline A 52-year-old male patient presented with a one-year history of a nodular lesion in the
left buccal mucosa measuring 3 cm. The clinical hypothesis was lipoma. An excisional biopsy revealed a
circumscribed lesion composed of lobules of vessels with perceptible or poor lumina, associated with a
prominent inflammatory infiltrate consisting of eosinophils, histiocytes and chronic inflammatory cells.
The endothelial cells composing the lesion had an epithelioid morphology and contained abundant
eosinophilic cytoplasm. Immunohistochemistry for CD34, factor VIII, collagen 1V, alpha-smooth muscle
actin, and mast cells, as well as histochemical staining with Weigert's orcein were performed.
Conclusion Vascular proliferations of soft tissues are a diverse and morphologically complex group of
lesions that are difficult to diagnose. This report presents a case of oral epithelioid hemangioma, high-
lighting relevant morphological and immunohistochemical features that could help distinguish this

condition from other neoplasms.

Keywords: angiolymphoid hyperplasia with eosinophilia; epithelioid hemangioma; oral mucosa

INTRODUCTION

First described by Wells and Whimser in 1969
as angiolymphoid hyperplasia with eosino-
philia, epithelioid hemangioma (EH) is an un-
common benign vasoproliferative neoplasm
whose etiology and pathogenesis continue to
be a matter of debate [1, 2, 3]. The term epithe-
lioid hemangioma was proposed by Enzinger
and Weiss in 1983 [1]. Despite the acceptance
of this term since 1983, other terms have been
used to describe this lesion, including angio-
blastic hyperplasia with eosinophilia, nodular
angioblastic lymphoid hyperplasia with eosin-
ophilia, lymphofolliculosis, pseudopyogenic
granuloma, atypical pyogenic granuloma, and
inflammatory angiomatous nodule [4].

EH commonly affects young adults and
manifests as red or brown multiple nodules or
small papules in the intradermal or subcuta-
neous region of the head and neck [1, 2, 4, 5,
6]. Extracutaneous lesions located in muscles,
bone, and salivary glands are uncommon, and
lesions involving oral mucosa are rarely ob-
served [1, 4, 6, 7].

Histologically, EH is composed of well-
developed, but frequently immature, vascular
structures lined by aggregates of epithelioid- or
histiocytoid-like endothelial cells that contain

abundant eosinophilic cytoplasm. The endo-
thelial cells are usually associated with a promi-
nent inflammatory infiltrate consisting of dis-
persed lymphocytes, eosinophils, histiocytes
and mast cells [1, 3, 6]. Most lesions are well
circumscribed and have a lobular architecture.
Lymphoid follicles with a germinal center may
be present [1, 4, 5]. Although recurrence is ob-
served in one third of cases of EH, metastasis is
extremely rare and surgical excision generally
leads to cure [5].

This case report presents an oral EH, high-
lighting morphological and immunohisto-
chemical features that are important for the
differential diagnosis of this lesion.

CASE REPORT

A 52-year-old black male patient was admitted
to the Surgery and Oral-Maxillofacial Trauma-
tology Service with main complaint of having
alump in the cheek that started to appear one
year previously. The patient was a non-smoker
and non-drinker, had no history of systemic
alterations, and laboratory parameters were
within the normal range. Intraoral clinical ex-
amination revealed a sessile swelling in the left
buccal mucosa with a smooth erythematous
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Figure 1. View of oral mucosa lesion; note the swelling in the left
buccal mucosa with a smooth erythematous surface, which measured
3 cm in its major diameter

Figure 2. Histological sections of EH stained with hematoxylin-eosin:
(A) well-delimited lesion exhibiting proliferation of endothelial cells
in a lobular arrangement; (B) note the lobule composed of epithelioid
endothelial cells near vascular spaces and associated with numerous
eosinophils; (C) detail of the blood vessel wall surrounded by epithe-
lioid cells; (D) left, lymphoid follicles; right, blood vessels with a thick-
ened wall surrounded by epithelioid cells

surface, which was tender to palpation and measured 3 cm
in its major diameter (Figure 1). The patient reported no
pain to manipulation and there were no signs of an asso-
ciation with dental trauma or infection. Under the clinical
hypothesis of lipoma, the patient was submitted to an ex-
cisional biopsy. The lesion was removed with safety mar-
gins and exhibited defined limits, no adherence to deeper
planes, and no signs of excessive bleeding.

The specimen was sent for histopathological analysis,
which showed a well-delimited lesion characterized by
lobular proliferations. The lesion was composed of epithe-
lioid endothelial cells with eosinophilic cytoplasm located
near large vascular spaces or immature vessels. Vascular
damage characterized by thrombosis and fibrointimal pro-
liferation was seen in some wider vessels. Another finding
was the abundant presence of eosinophils, sometimes near

‘ doi: 10.2298/SARH1610535H

Figure 3. Histological sections of EH submitted to immunohisto-
chemistry (A-E) and histochemistry (F): (A) note the immunostaining
for collagen IV around blood vessels; (B) epithelioid endothelial cells
and small-caliber vessels immunostained for factor VIl in a lobular
arrangement; (C) CD34-positive vessels in an area rich in epithelioid
endothelial cells and eosinophils; (D) strong immunostaining for
a-SMA in vessels of different calibers; (E) right, note the presence of
mast cells amidst numerous epithelioid endothelial cells; (F) Weigert's
orcein staining around intact blood vessels, demonstrating the pres-
ence of elastic fibers; note the absence of elastic fibers in an area rich
in endothelial cells.

lymphocytes, as well as formation of lymphoid follicles (Fig-
ures 2A-D). Mitotic figures and cellular atypia were absent.
Immunohistochemistry for collagen IV, factor VIII, CD34,
alpha-smooth muscle actin (a-SMA) and mast cells was
performed, as well as histochemical staining with Weigert’s
orcein (Figures 3A-F). The antibodies, sources, dilutions
and antigen retrieval methods used are shown in Table 1.

Immunohistochemical staining was positive for colla-
gen IV and factor VIII around blood vessels (Figures 3A
and 3B). The epithelioid endothelial cells were positive for
factor VIII (Figure 3B), and CD34-positive vessels were
observed in areas rich in epithelioid endothelial cells and
eosinophils (Figure 3C). Strong a-SMA immunostaining
was detected in small- and medium-caliber vessels (Figure
3D). Numerous mast cells were also found, especially in
areas rich in epithelioid cells (Figure 3E). Staining with
Weigert’s orcein revealed the absence of elastic fibers in
areas rich in epithelioid endothelial cells (Figure 3F).

The diagnosis of EH was based on the clinical and his-
topathological features. The patient has been followed up
for approximately 18 months and shows good healing and
no signs of recurrence.

DISCUSSION

This case report presents a 52-year-old patient with EH in-
volving the cheek mucosa. Although uncommon, a search
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Table 1. Specifications of the antibodies used

Antibody Manufacturer Clone Antigen retrieval Dilution Incubation

Collagen IV Dako Clv22 Citrate pH6 1:25 1 hour / room temperature
Factor VIII Dako F8/86 Citrate pH6 1:100 1 hour / room temperature
CD34 Dako QBEND10 Citrate pH6 1:200 1 hour / room temperature
a-SMA Dako 1A4 Citrate pH6 1:150 1 hour / room temperature
Tryptase Dako AA1 Trypsin 1% 1:50 1 hour / room temperature

of the English-language literature for cases of EH involving
the oral cavity identified 40 case reports, including the
present case. The mean age of the patients was 37.7 years
(range: 3-82 years). There was a slight predilection for
young adult men (24 of 40 cases) (Table 2). In contrast,
cutaneous EH more commonly affects women in the third
and fourth decades of life [6]. There was a predominance
of cases involving the lips (18 of 40 cases), while the cheek
mucosa was affected in nine of the cases reported (Table
2). Involvement of the cheek mucosa seems to be less com-
mon and usually manifests as a nodule, features observed
in the present case.

Clinical presentation of EH is nonspecific and is there-
fore often confused with epidermal cyst, angioma, pyo-
genic granuloma, Kaposi’s sarcoma, salivary gland tumor,
lymphoma and squamous cell carcinoma, among other less
frequently cited conditions [1, 6]. In the present case, the
nodular feature mimicked lipoma, an entity not yet sug-
gested by other authors (Table 2). EH can also manifest as
pruritus, macula and ulcer; however, the nodular form is
the most common [1, 7,9, 13, 16, 19, 21, 22, 23, 27].

In view of clinical similarities that EH shares with other
diseases, histopathological examination is essential for es-
tablishment of the diagnosis. In the present case, the diag-
nosis was based on the typical histopathological features
described in other studies [1, 2, 3, 6]. The morphologi-
cal characteristics consisted of well-developed vessels and
some immature vessels lined by aggregates of epithelioid
endothelial cells associated with an exuberant component
of inflammatory cells, particularly eosinophils and lympho-
cytes. According to Aggarwal and Keluskar [6], eosinophils
typically account for 5-15% of the infiltrate, but can reach
up to 50% in rare cases. Occasionally, the infiltrate is devoid
of eosinophils. An interesting finding reported by Sun et
al. [1] and Aggarwal and Keluskar [6] was the presence
of cytoplasmic vacuoles in endothelial cells, a feature not
observed in the present case. At low magnification, most
of the lesions described by Sun et al. [1] also exhibited a
characteristic lobular arrangement similar to the case re-
ported here. Other features shared with the present case
were the presence of lymphoid follicles, which are typical of
EH, and the absence of cellular atypia [1, 2, 3]. In contrast
to the seven cases reported by Sun et al. [1] which were
non-encapsulated lesions, a well-defined capsule was ob-
served in the present case. Furthermore, similar to the case
reported recently by Kumar et al. [3], evidence of thrombi
inside dilated vessels was found in the present patient, sug-
gesting the occurrence of vascular damage.

Although these morphological features are well estab-
lished, it is important to differentiate oral EH from other

vascular tumors that also consist of epithelioid-like en-
dothelial cells since some of these tumors exhibit a dif-
ferent biological behavior, prognosis and treatment. The
differential diagnosis of EH includes epithelioid angiosar-
coma, epithelioid hemangioendothelioma, hobnail hem-
angioma, and epithelioid angiomatous nodule [1, 4, 5].
Epithelioid angiosarcoma is characterized by an infiltrative
and destructive growth pattern and is composed of highly
pleomorphic cells, in addition to the presence of atypical
mitotic figures and areas of necrosis [5]. Epithelioid he-
mangioendothelioma also exhibits an infiltrative growth
pattern in the form of cords and nests of spindle-shaped,
discretely pleomorphic endothelial cells amidst a hyaline
and myxoid stroma [6]. However, well-defined vascular
canals are rarely found [6]. In contrast to EH, epithelioid
hemangioendothelioma is associated with high rates of
morbidity and mortality due to recurrence and regional
metastasis [5]. Hobnail hemangioma is characterized by a
biphasic growth pattern consisting of well-defined dilated
vessels lined by prominent “hobnailed” endothelial cells
and neoplastic vessels in the deep portion of the lesion.
This tumor is extremely rare in the oral mucosa [5]. Fi-
nally, epithelioid angiomatous nodule shares many clini-
cal and histopathological features with EH; however, this
lesion seems to be confined to the dermis [5].

EH should also be differentiated from Kimura’s disease
and bacillary angiomatosis. Kimura’s disease also exhibits
a prominent inflammatory infiltrates associated with blood
vessels and lymphoid follicles with germinal centers, but
aggregates of epithelioid endothelial cells with abundant
eosinophilic cytoplasm are absent [5, 27]. Moreover, Kimu-
ras disease manifests as nodules or deep tumors accompa-
nied by lymphadenopathy and marked peripheral eosino-
philia, representing a chronic inflammatory process and
not originating from proliferation of endothelial cells [5,
6]. There has been extensive debate whether EH is a vari-
ant of Kimura’s disease. However, today it is accepted that
the two diseases are independent and represent separate
entities with distinct clinical and histopathological features
[6]. Bacillary angiomatosis usually develops in immuno-
deficient patients and is mainly caused by infection with
Bartonella henselae. Microscopic analysis shows abundant
neutrophils associated with clusters of bacteria [5].

Although some peculiar morphological features help
recognize EH and exclude other vascular lesions, im-
munohistochemical markers can be used to confirm the
vascular nature of epithelioid-like cells or even to better
characterize the lesion. These epithelioid endothelial cells
are positive for endothelial cell markers such as factor VIII
and CD34, a fact observed in the present study. Similarly,
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Sun et al. [1] detected less prominent staining for CD34
compared to factor VIII. Immunostaining for a-SMA was
useful in demonstrating the myopericytic layer around im-
mature blood vessels. A similar immunoreactivity pattern
for these markers has been observed in other studies [1, 2].
In the present case, collagen IV staining permitted identifi-
cation of small immature vessels with indistinguishable or
inconspicuous lumina. Positive immunostaining for mast

cells confirmed the presence of these cells, which have also
been detected in EH by other authors [1, 3].

The pathogenesis of EH continues uncertain and two
strong hypothesis have been proposed, which consider
it to be a reactive lesion or true neoplasm. The features
that support the reactive condition would be the prefer-
ence of EH for the surface of soft tissues, the presence of
central areas containing epithelioid endothelial cells in an

Table 2. Summary of clinical data of previously reported EH in oral mucosa

Age (years) Sex Lesion Location Preoperative diagnosis Reference

37 Female Nodule Lower lip Kaposi's sarcoma Rosai and Akerman [8]
28 Female Macule Palate Lymphoma Saxe and Kahn [9]

22 Male Nodules Upper and lower lip - Dickens [10]

28 Male Nodule Upper lip Salivary gland adenoma Buckerffeld and Edwards [11]
46 Male Nodule Upper lip - Eveson and Lucas [12]
13 Male Pruritus Lower lip - Buchner et al. [13]

28 Male Nodules Oral mucosa Pyogenic granuloma Massa et al. [14]

32 Male Nodule Upper lip - Peters et al. [15]

31 Male Macule Togue - Iguchi et al. [16]

25 Female Nodule Palate - Moran et al. [17]

42 Female Nodule Buccal mucosa - Kabani et al. [18]

82 Male Ulcer Togue Squamous cell carcinoma Razquin et al. [19]

48 Male Nodule Togue - Artazkoz et al. [20]

55 Male Ulcer Lower lip Squamous cell carcinoma Lopez and Battaglino [21]
17 Male Nodule Buccal mucosa Pyogenic granuloma Toeg et al. [22]

12 Male Ulcer Buccal mucosa - Toeg et al. [22]

65 Male Nodule Upper lip EH Renshaw and Rosai [23]
43 Female Nodule Upper lip EH Renshaw and Rosai [23]
3 Male Nodule Upper lip EH Renshaw and Rosai [23]
34 Female Pruritus Lower lip EH Renshaw and Rosai [23]
59 Male Nodule Buccal mucosa - Misselevich et al. [24]
30 Female Nodule Upper lip - Bartralot et al. [25]

27 Female Nodule Buccal mucosa - Martin-Granizor et al. [26]
54 Male Nodule Lower lip - Martin-Granizor et al. [26]
43 Female Nodule Togue - Martin-Granizor et al. [26]
30 Female Nodule Upper lip - Mariatos et al. [4]

23 Male Ulcer Togue Malignant tumor Shimoyama et al. [27]
60 Male Nodule Buccal mucosa - Tsuboi et al. [28]

56 Male Ulcer Togue - Park et al. [7]

42 Male Nodule Palate Salivary gland adenoma Sunetal.[1]

48 Male Nodule Togue Vascular tumor Sunetal.[1]

52 Male Nodules Togue Vascular tumor Sunetal. [1]

65 Female Nodule Togue Pyogenic granuloma Sunetal. [1]

31 Female Nodule Upper lip Vascular tumor Sunetal.[1]

8 Male Nodule Lower lip Pyogenic granuloma Sunetal.[1]

32 Female Ulcer Togue Squamous cell carcinoma Sunetal.[1]

65 Female Nodule Lower lip - Miteva et al. [2]

25 Female Nodule Buccal mll:)f:’)es?,nlgpper and Atypical granuloma Aggarwal and Keluskar [6]
30 Female Nodule Gingiva - Kumar et al. [3]

52 Male Nodule Buccal mucosa Lipoma Present
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indeterminate pattern, peripheral vessels surrounded by
the proliferation of epithelioid cells, and vascular dam-
age characterized by fragmentation of the elastic lamina,
fibrointimal proliferation and rupture of the muscle wall
[29]. From this perspective, some authors believe that local
trauma may trigger cell proliferation of the reactive condi-
tion [3, 26]. On the other hand, the invasive growth of EH
observed in some cases and possible recurrence suggest a
true neoplastic process [1, 3, 4].

Sun et al. [29] suggested local hypoxia mediated by con-
genital vascular malformation or trauma to play an im-
portant role in the pathogenesis of EH. Hypoxia would be
responsible for proliferation of endothelial cells, especially
by promoting synthesis of vascular endothelial growth fac-
tor (VEGF) that results in formation of a vascular tumor.
Additionally, inflammatory cells, such as eosinophils and
mast cells, contribute to proliferation of endothelial cells in
EH. Hypoxia has been shown to stimulate degranulation
of mast cells and eosinophils, increasing the expression of
hypoxia-inducible factor 1 (HIF-1) and VEGF and thus
inducing the proliferation of endothelial cells [30].

Some features observed in the present case, such as
evidence of vascular damage including thrombosis and
fibrointimal proliferation, seem to support the reactive
condition. However, the positive staining of epithelioid
endothelial cells, which lined the vessels or formed ag-
gregates, for the vascular markers cited above favors the
neoplastic nature of this lesion. Another finding that com-
plements and supports the neoplastic nature of the present
case is the absence of elastic fibers, demonstrated by stain-
ing with Weigert’s orcein amidst epithelioid endothelial
cell proliferations, which rules out the hypothesis that the
proliferation of these cells would have been triggered by
vascular damage. In the present case, elastic fibers were
only found surrounding the wall of intact blood vessels.

Considering the possible neoplastic nature of the lesion,
according to Miteva et al. [2] it remains unclear whether
EH arises from the exclusive proliferation of endothelial
cells derived from blood vessels or, in fact, exhibits a bi-
phasic pattern, also involving proliferation of endothelial
cells derived from lymphatic vessels. The authors therefore
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SUMMARY

Introduction Thoracic splenosis is defined as the autotransplantation of splenic tissue into thorax. It
occurs due to splenic rupture in association with a diaphragmatic tear on the left side after a traumatic
event. It is a rare disease that most commonly remains undiscovered as it is usually asymptomatic.
Case Outline We present a symptomatic case of thoracic splenosis in a 53-year-old smoker male patient
with a medical history of abdominal surgery and splenectomy for a thoracoabdominal gunshot. Three
years before the medical examination he was suffering from dyspnea, frequent coughing, left pleuritic
chest pain and complained about faster fatigue. A chest radiograph obtained during a medical checkup
showed a multinodular left pleura-based mass in the upper lobe. Established histopathological diagnosis
after surgical removal of the nodule was splenosis. No evidence of malignancy was observed.
Conclusion Splenosis should be considered as a differential diagnosis by the undertaken workup of left

pulmonary nodules or masses in patients with a history of trauma.
Keywords: symptomatic thoracic splenosis; splenectomy; thoracoabdominal gunshot

INTRODUCTION

Splenosis, a condition also known as ectopic
spleen, is an extremely rare occurrence that is
defined as autotransplantation of splenic tissue
usually after splenic rupture due to trauma and
in association with a subsequent splenectomy
[1]. With splenosis, splenic tissue is most com-
monly seeded into the abdominal cavity or pel-
vis. Thoracic splenosis occurs less frequently
than abdominal splenosis and may be found
in 18% of patients after splenic rupture. The
diagnosis of thoracic splenosis can be estab-
lished noninvasively with several diagnostic
modalities [2, 3]. Computed tomography (CT)
or ultrasonographic imaging should be used
to identify areas of possible ectopic tissue, al-
though diagnosis is confirmed postoperatively
by means of pathologic analysis. A minimally
invasive approach for excision of such masses
could be completed with minimal morbid-
ity. Video-assisted thoracoscopic surgery is
an option that can serve both diagnostic and
therapeutic purposes [4]. Pathologic analysis
can rule out such causes as pulmonary me-
tastases, non-Hodgkin lymphoma, or meso-
thelioma. Some authors reported 57 cases of
thoracic splenosis and four symptomatic cases
in the English-language literature [5, 6]. Re-
viewing the MEDLINE database this is the
first described case of intrathoracic splenosis
in Bosnia and Herzegovina and the second
symptomatic case in Europe.

CASE REPORT

A 53-year-old man was referred to our clinic
because of dyspnea, frequent coughing, faster
fatigue and left chest pain. He used to smoke
four cigarette packs per day for 20 years and
quit smoking three months before presenta-
tion. His surgical history included thoracoab-
dominal gunshot wound suffered 11 years
previously which required an emergency
splenectomy, without surgical opening of the
chest. His medical history included tachycardia
in the past five years. On admission, physical
examination was unremarkable, and laboratory
tests were normal. Chest radiographs showed
oval homogeneous soft tissue opacity, measur-
ing 4.5 x 4 cm in the left lung lobe, between
first and second ribs (Figure 1). The chest CT
scan revealed two well-circumscribed lobu-
lated, nodular masses, measuring up to 2 cm
in diameter in the back and the front of the left
upper lobe. These nodules were not calcified.
Also, a CT scan of the apical region showed
subpleural fibrosis (Figure 2). In our case,
technetium-99m (*™Tc) scintigraphy was un-
available, so we achieved diagnosis with fine-
needle aspiration, and pathohistological exami-
nation. After analysis of a sample of the biggest
nodule, obtained by percutaneous aspiration
biopsy and by immunochemistry analysis (vi-
mentin+++, LCA+++, CD34-, S-100-, CK-),
it was supposed that disease was connected to
mesenchymal, cellular, predominantly lympho-
cytic well-vascularized, probably benign tumor,
but no accurate pathologic diagnosis was made.
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Figure 1. Chest radiograph (anterior and lateral views)

An oval smooth surface nodule of 4 x 3.5 x 1.5 cm in size
was removed from the apical part of the left lung lobe. In
cross-section, tissue appeared soft, purple, homogenous,
with adjacent several smaller oval solid nodules, also with
smooth surface, size ranging from 0.3 cm to 0.7 cm, lo-
calized in the parietal pleura (Figure 3a). Histological ex-
amination of the relevant sites revealed splenic tissue with
white and red pulp, lymphoid follicles, secondary germinal
centers and granulocytes, surrounded by a fibrotic ring
(Figure 3b). These findings were consistent with splenosis
in all the relevant biopsies. No evidence of malignancy
was observed.

DISCUSSION

Thoracic splenosis, first reported by Shaw and Shafi [7] in
1937, describes the autotransplantation of splenic tissue
into the pleural cavity after splenectomy for traumatic or
iatrogenic injury, resulting in multiple nodular implants on
the left pleura. As imaging technology improved, splenosis
has been noted in up to two thirds of patients after splenec-
tomy for trauma. However, its frequency is likely underes-
timated because most splenic implants are asymptomatic
and are only incidentally discovered during chest X-ray
or CT. Abdominal splenosis is the most common type of
splenosis, with most common sites of autotransplantation
of the spleen being the mesentery, peritoneum, and omen-
tum. Abdominal and pelvic splenosis are often mistaken

Figure 2. Thoracic computed tomography - lobulated pleural-based
mass in the posterior segment of the upper lobe

for abdominal lymphoma, metastatic disease, carcinoma-
tosis, primary renal or hepatic malignancy, adenomas,
endometriosis or simple adenopathy [8]. Subcutaneous
splenosis is quite rare, with less than 14 reported cases.
The differential diagnosis of cutaneous splenosis includes
differentiated cutaneous lymphoma, nodular Kaposi sar-
coma, and subcutaneous vascular malformations. There
is only one case report of intracerebral splenosis in the
medical literature. Similarly, due to the spleen’s anatomic
location, thoracic splenosis arises almost exclusively in the
left hemithorax. The most common location of thoracic
splenosis occurs in the pleural cavity, and most commonly
involves a diaphragmatic tear, or rarely a diaphragmatic
hiatus, and small pieces of splenic tissue are displaced into
the left hemithorax through the diaphragmatic opening. A
second mechanism is the hematogenous spread of splenic
pulp, as suggested by case reports of intrahepatic, as well
as intracranial splenosis [9, 10, 11]. In fact, all cases of
reported thoracic splenosis had diaphragmatic rupture as
well as splenic rupture [9, 12]. In our case, spleen nod-
ules were localized in the apex of the left lung with no
evidence of them near the diaphragm. Hematogenous
dissemination of splenic tissues probably occurred in this
patient rather than passing through a diaphragmatic tear.
Maximum amount of time that can pass between the ini-
tial trauma and the appearance of pulmonary splenosis
is 40 years, and minimum is 13 years. The average inter-
val between the initial trauma and diagnosis of thoracic

Figure 3. a) Macroscopic appearance of intrathoracic splenosis; b) microscopic appearance (haematoxylin and eosin staining; 100x): red pulp
with reticular tissue and wide sinus filled with blood (red arrow); white pulp built of lymphoreticular tissue in the form of lymph nodules (Mal-
pighi bodies) with a central artery (white arrow)
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splenosis is 21 years [13]. This is the first case of splenosis
in which the symptoms of the disease appeared 11 years
after the injury. Autotransplanted spleens differ from ac-
cessory spleens by blood supply, local perforator arteries
versus splenic artery, respectively. Accessory spleens which
are few in number occur near the splenopancreatic liga-
ment and gastrosplenic ligament and have been found in
up to 40% of patients undergoing autopsies. In contrast,
splenosis nodules are numerous (up to 100) appearing in
any location, particularly on serosal surfaces, and, though
encapsulated, have no well-defined hilum. The splenic im-
plants are sessile or pedunculated reddish blue nodules.
These deposits may vary in number, they can be of any
shape, and their diameter can range from a few millimeters
to 12 cm. Splenosis can occur with either single or multiple
nodules — upwards of 400 in some cases [14]. The diagno-
sis of thoracic splenosis can be established noninvasively
with several diagnostic modalities: radionuclide scintigra-
phy or magnetic resonance imaging. Technetium-99m-la-
beled heat-damaged erythrocyte scanning is the preferred
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KPATAK CAZIPXKAJ

YBop [pyaHa cnneHo3a npefcTasrba ayToTPaHCMaHTaLjy TKU-
Ba C/ie3viHe Y rPpyAHU Kolw. HacTaje 36or TpaymaTcKor Lenara
Crie3VHe 1 CTOBpeMeHe nospepe Nese anjadparme. OBO peTko
ob6osbere Hajuelhe ocTaje HEOTKPUBEHO jep Huje npaheHo
cmnToMrma 6onecty.

Mpukas 6onecHuka lNpencrTaB/baMo ciiyyaj cMMnToMaTcKe
TopaKasiHe CrIeHO3e KOA MyLiKapLua ctapor 53 roguHe, ay-
rOroAuLWEr nylaya LyurapeTa Koju je mMao onepaTMBHO
yKnatbarbe cnesvHe 36or nospege Tpbyxa U rpygHor Kowa
paraBareMm 13 BaTpeHor opyxja. O cumntoma 6onectv UMao
je oTexaHo gucarbe, Kalam, 6p30 3amapatrbe 1 601 y NeBOj
CTPaHW FpyAHOr KOLLA TPV FOAMHE Npe MeauLMHCKOr nperneaa.
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CumnTomu 6onectu cy ynyhrsanu Ha kapuuHom nnyha. Ha pa-
Avorpaduju rpyaHOr Kolua yoyaBa ce Tymopcka Maca carpahe-
Ha of} HEKOINKO MakbUX YBOPOBA, a NIOKaNK30BaHa y3 nneypy y
roprbem pexmy nesor nnyhHor kpuna. lMocne xupypLiKor yk-
narbarba TYMOPCKe Mace MaToXMCTONOLWKa AnjarHo3a je 6una
TOpakasiHa CreHo3a y3 OACyCTBO ManurHe 6onectu.
3aksmpyuak Kog naupjeHata ca YBOPOBUMA Wi TYMOPCKUM Ma-
Cama I0KanM30BaHUM y 1eBOM MiyRHOM Kpuiy 1 MEAULIIHCKOM
UCTOPUjOM Tpayme CriieHo3a Mopa 61TH yKibyyeHa y andepeH-
LyjanHy aujarHosy.

KrmbyuHe peun: cumnTomartcka rpyHa CrnieHo3a; CrnileHeKTo-
Muja; patbaBatbe CTOMaKa ¥ rpyAHOT KOLLa BaTPEHVIM OpYXjem
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SUMMARY

Introduction Amniotic band syndrome is a rare congenital disorder with clinical presentation of con-
stricting bands in different parts of extremities or whole extremities. Conservative or surgical treatment
is provided depending on the type and severity of the anomaly.

Case Outline The paper presents the case of a neonate patient with constriction bands localized on the
left leg. During the second week of life, a surgery was indicated, and a single-stage multiple Z-plasty was
performed to correct the anomalies on the left lower leg. Postoperative edema in the distal part of the
lower leg was easily managed by incisions and drainage. Two months later, the correction of the stricture
of the left thigh was managed using the same procedure. The postoperative course was uneventful and
the outcome was satisfactory after a two-year follow-up.

Conclusion Evaluation of a patient with amniotic band syndrome, as well as diagnosis, monitoring, treat-
ment and postoperative care, should always be multidisciplinary. A single-stage correction approach
provided satisfactory both functional and aesthetic results. Given many morphological variations of the

syndrome, a decision on the strategy of treatment should be made individually for each patient.
Keywords: amniotic band syndrome; congenital anomaly; pediatric surgery; treatment; outcome

INTRODUCTION

Amniotic band syndrome (ABS), also known
as Streeter’s dysplasia, amniotic deformity,
adhesion and mutilations, ADAM complex,
represents a heterogeneous group of congeni-
tal anomalies with the incidence of 1:1,200
to 1:15,000 live births with equal frequency
in both sexes [1, 2]. As many as 34 different
names corresponding to this entity can be
found in the literature [3].

The syndrome refers to a broad spectrum of
anomalies including simple or multiple stric-
tures, affecting only a portion or the whole
circumference of limbs, oligodactyly, acrosyn-
dactyly, pes equinovarus, cleft lip and palate,
hemangioma, anencephaly or intrauterine fetal
death due to umbilical cord strangulation [4].
Deformities may involve any portion of the fe-
tus depending on the intrauterine localization.
The extremities are involved most commonly,
especially distal parts, while neck, chest and
abdomen are rarely affected [5, 6].

Being formed inside the uterus, bands ex-
ert variable pressure on the tissue. As a result,
changes that occur may vary from shallow
wrinkles to complete amputation. In most
cases, constriction bands extend to the first
layer of fascia [6].

Peterson classifies clinical ABS into the fol-
lowing four types: type 1 — the presence of sim-
ple constriction ring; type 2 — the emergence of
the ring combined with changes of distal parts,
with or without lymphedema; type 3 - the pres-

ence of the strictures in combination with the
fusion of the soft tissues in the distal parts; and
type 4 — intrauterine amputation at any level of
limb or finger. Deformities are usually caused
by merger of soft tissue or lymphedema, but
there are also angulations, flexion contractures,
and stiff joints [7].

A routine prenatal ultrasound examination
could reveal the presence of bands in utero, re-
stricted fetal movements, oligohydramnios or
characteristic deformities of the fetus. Besides
ultrasound, in prenatal diagnosis, magnetic reso-
nance imaging could give more detailed informa-
tion [8]. Unfortunately, since prenatal diagnosis
of ABS is not always possible, clinical examina-
tion after the birth is critical for diagnosis [9, 10].

Surgical treatment is not necessary in cases
where vascularization is not compromised
and there is no occurrence of lymphedema.
However, it is often carried out for aesthetic
reasons. If there are signs of lymphedema and
functional disorder, urgent surgical treatment
is necessary [1, 4].

CASE REPORT

A twin female newborn was sent from the re-
gional hospital to our hospital after detecting
anomalies corresponding to the ABS, during the
first day of life. Pregnancy began as in vitro fer-
tilization. It was uncomplicated and terminated
with cesarean section at term (BM 3,045 g,
48 cm BL, AS 10/10).
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Figure 1. Preoperative clinical findings, constriction rings in upper
and lower left leg

Figure 2. X-ray image of the left leg

A physical examination revealed the annular strictures
in the left leg, and lymphedema with interruption of con-
tinuity of the skin, subcutaneous tissue and fascia in the
both upper and lower leg (Figure 1). Ultrasound of head
and abdomen, ECG and X-ray (Figure 2) were performed
to detect if there were any other anomalies. Pediatrician
and geneticist were consulted as well.

Since no other disorders were detected, an ultrasound
and CT scan of lower extremity were conducted. Lymph-
edema of the entire circumference from the middle third
of the left thigh to the lower leg and foot with hypoplasia of
bone structures were observed, while muscular structures
of the middle third of the lower leg and thigh were not

Figure 3. Excision of the fibrous, subcutaneous tissue and skin of the
entire circumference around the stricture

Figure 4. Reconstruction of the defect using multiple Z-plasty (second
surgery)

well visualized. Deep veins were elastic, compressible, with
satisfactory flow. They could be traced up to the second
groove of edematous segment of the left leg. Numerous
superficial venous blood vessels along with hyperechog-
enous muscles were present in edematous segment, while
preserved architectonics of a muscle layer was visualized
in the proximal non-edematous part of the leg.

The newborn was admitted to the intensive care unit
where preoperative preparations were conducted. The
surgical treatment of the anomalies was performed on
the thirteenth day. The surgical procedure started with
excision of the fibrous tissue and skin of the entire cir-
cumference of the distal third of the left lower leg about
3cm around the stricture, followed with the reconstruc-
tion of the defect using multiple “Z” plasty, forming local
triangular lobes. Multiple “Z” plasty was used instead of
direct closure to prevent future contracture of the scar or
functional impairment which can be expected during the
growth due to uneven formation of “normal” scar. Postop-
eratively, an edema was observed distally from the incision
line. Edema resolved after incision and drainage of the
area, and on the fourth postoperative day, the child was
transferred to the Neonatal surgical ward where compres-
sive bandaging was conducted on daily basis.

Two months later, the correction of the constriction
band in the left thigh was performed applying the same
technique (Figures 3 and 4). Postoperatively, there was no
formation of lymphedema, and the child was discharged.
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Figure 5. Postoperative result after a year

The child was referred to physical therapy and had pe-
riodical check-ups during the recovery. Two years after the
treatment, the child had no functional impairment, walk-
ing scheme was well preserved, and postoperative scars
had satisfactory characteristics (Figures 5 and 6). The plan
was to continue regular check-ups in order to monitor the
possible changes during the growth and development of
the child, as well as assessing the need for any corrective
interventions.

DISCUSSION

The cause of the stricture development is not fully un-
derstood yet. There are two theories of the ABS onset de-
scribed in the literature. In 1930, Streeter [11] claimed that
before the formation of the embryo primary defect arises
from the subcutaneous tissue in the early embryonic pe-
riod (intrinsic theory). In 1965, Torpin [12], however, sug-
gested that the formation of mesenchymal, amniotic bands
is a consequence of premature rupture of membranes, oli-
gohydramnios, protrusion of fetal parts into the chorionic
cavity, and vascular compression of parts or entire limbs
(extrinsic theory).

This theory could not explain the simultaneous oc-
currence of conditions such as anal atresia, polydactyly,
cleft lip with or without cleft palate. A number of papers
indicate that vascular compromise is obvious in the de-
velopment of craniofacial and abdominal wall defects
[13]. Some studies, which have proven the existence of
blood vessels anomalies (bifurcation or trifurcation of ar-
tery, absence or segmental atresia of large blood vessels),

Figure 6. Postoperative result after two years

compared to the contralateral unaffected limb, point out
that the same pathogenic mechanism is also involved in
developing ABS [14, 15].

The association of malformations of the limbs with
malformations of other organs in ABS supports the “in-
trinsic” theory of vascular accident during the early stages
of embryogenesis. Greater incidence of the syndrome in
closest relatives supports the idea of the existence of pre-
disposing genetic factors for ABS.

On the other hand, additional factors such as smok-
ing, use of drugs, alcohol, and psychoactive substances,
some diseases that affect the vascular system (diabetes),
and iatrogenic lesions (injuries to the amniotic membrane
during amniocentesis), seem to be equally significant, and
all in favor of “extrinsic” theory [16].

Both theories give a good explanation for the onset of
ABS, which is most likely caused by the combination of
genetic and environmental factors.

Numerous cases of ABS are described in the literature.
However, the same two cases of this syndrome have never
been described. This emphasizes the importance of an in-
dividual approach to the treatment of each patient [16, 17].

Today, several approaches are used in correction of the
strictures. The main aim of all surgical techniques is pres-
ervation of the function of the affected region, followed
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by an improvement of the aesthetic appearance. The most
commonly used techniques in solving the strictures are Z-
plasties, W-plasties, Mutaf technique, the sine plasty, and
direct closure of the defect after the excision of the band
in one or two stages [4].

Stevensons, and many other authors indicate that the
treatment in two acts reduces the likelihood of vascular com-
plications in distal parts and lymphedema, as well as that
closure of the defect without mobilization of subcutaneous
adipose tissue could cause the formation of the scar tissue
that will have a constrictive effect after surgery (the hourglass
phenomenon) [1, 18-22]. In the literature, there are several
papers that favor resolving congenital constrictive bands in
the single stage, with very satisfactory results [23, 24].

In our case, the strictures were removed in the single-
stage procedure, and reconstruction of the defect was per-

REFERENCES

1. Choulakian MY, Williams HB. Surgical correction of congenital
constriction band syndrome in children: Replacing Z-plasty with
direct closure. Can J Plast Surg. 2008; 16(4):221-3.

[PMID: 19949501]

2. Shetty P, Menezes LT, Tauro LF, Diddigi KA. Amniotic Band
Syndrome. Indian J Surg. 2013; 75(5):401-2.

[DOI: 10.1007/512262-012-0468-x] [PMID: 24426485]

3. Rayan GM. Amniotic constriction band. J Hand Surg [Am]. 2002;
27:1110-1.[DOI: 10.1053/jhsu.2002.36517] [PMID: 12457366]

4. Nguyen Ngoc Hung. Congenital constriction ring in children: sine
plasty combined with removal of fibrous groove and fasciotomy. J
Child Orthop. 2012; 6(3):189-97. [DOI: 10.1007/s11832-012-0420-4]
[PMID: 23814619]

5. Kiehn M, Leshem D, Zuker R. Constriction rings: the missing link.
Eplasty. 2007; 8:4. [PMID: 18224248]

6. Ciloglu NS, Gumus N. A Rare Form of Congenital Amniotic Band
Syndrome: Total Circular Abdominal Constriction Band. Arch Plast
Surg. 2014; 41(3):290-1. [DOI: 10.5999/aps.2014.41.3.290]

[PMID: 24883282]

7. Patterson T. Congenital ring constrictions. Br J Plast Surg. 1961;
14:1-31. [DOI: 10.1016/5S0007-1226(61)80002-7] [PMID: 13733379]

8. Novakov-Miki¢ A, Kopriviek K, Luci¢ M, Stoji¢ S. Prenatalna
ultrazvu¢na i magnetnorezonantna dijagnostika tumora glave i
vrata fetusa. Srp Arh Celok Lek. 2012; 140(1-2):97-9.

[DOI: 10.2298/SARH1202097N] [PMID: 22462356]

9. Matic A, Komazec J. Amniotic band syndrome. Acta Medica
Medianae. 2009; 48(2):44-8.

10. Rujiwetpongstorn J, Tongsong T. Amniotic band syndrome
following septostomy in management of twin — twin transfusion
syndrome: a case report. Journal of Perinatology. 2008; 28:377-9.
[DOI: 10.1038/sj.jp.7211927] [PMID: 18446162]

11. Streeter GL. Focal deficiencies in fetal tissues and their relation to
intrauterine amputations. Contrib Embryol Carnegie Inst. 1930;
22:1-44.

12. Torpin R. Amniochorionic mesoblastic fibrous rings and amniotic
bands: associated constricting fetal malformations or fetal death.
Am J Obstet Gynecol. 1965; 91:65-75.

formed using Z-plasty. As already mentioned, the goal of
multiple Z-plasty was to prevent expected contracture of
the scar or functional impairment. Although there was
development of lymphedema after removal of the first
stricture in the lower leg, after incision and bandaging,
lymphedema withdrew on the fourth postoperative day.
After eliminating other stricture in the thigh, there were
no other complications in the further course of the treat-
ment.

The operating method of removing an amniotic band
in one stage have given quite satisfactory functional and
aesthetic results. Also, by using the single-stage procedure,
multiple surgeries and general anesthesia were avoided.
Given the many morphological variations of the syn-
drome, a decision on the treatment strategy should be
made specifically for each individual patient.

13. Hunter AGW, Carpenter BF. Implication of malformations not due to
amniotic bands in the amniotic band sequence. Am J Med Genet.
1986; 24:691-700. [DOI: 10.1002/ajmg.1320240414]

14. Van Allen MI, Curry C, Gallager L. Limb body wall complex: |,
pathogenesis. Am J Med Genet. 1987; 28:529-48.

[DOI: 10.1002/ajmg.1320280302]

15. Kuburovi¢V, Vukomanovi¢ V, Koduti¢ J, Rakic¢ S, Gazikalovi¢ S.
Adams-Oliverov sindrom - prikaz bolesnika. Srp Arh Celok Lek.
2011; 139(3-4):221-4. [DOI: 10.2298/SARH1104221K]

[PMID: 21626769]

16. Guzman-Santos IY, Dominguez-Moreno R, Mufioz-Delgado M,
Martinez-Quintana JD. Amniotic band syndrome: report of a case.
Ginecol Obstet Mex. 2013; 81(6):353-6. [PMID: 23837302]

17. Cignini P, Giorlandino C, Padula F, Dugo N, Cafa EV, Spata A.
Epidemiology and risk factors of amniotic band syndrome, or
ADAM sequence. J Prenat Med. 2012; 6(4):59-63.

[PMID: 23272276]

18. Baker C, Rudolf AJ. Congenital ring constriction and intrauterine
amputations. Am J Dis Child. 1971; 121:393-400.

[DOI: 10.1001/archpedi.1971.02100160063006] [PMID: 4326366]

19. Greg A, Errol G. Congenial constriction band syndromes. J Pediatr
Orthop. 1988; 8:461-6. [DOI: 10.1097/01241398-198807000-00016]

20. Sanmugasundaram TK. Congenital anomalies. In: Kulkarni GS.
Textbook of orthopaedics and trauma. Vol 4. Chennai: Jaypee
Brothers Medical Publishers; 1999. p. 3439-947.

21. Herring JA, Tachdjian MO. Paediatric Orthopaedics. 3rd ed.
Philadelphia: W. B Saunders; 2002. p. 461-6.

22. Upton J, Tan C. Correction of constriction rings. J Hand Surg. 1991;
16A:947-53.[DOI: 10.1016/50363-5023(10)80166-2]

[PMID: 1940180]

23. Greene WB, Hill C. One stage release of congenital circumferential
constriction bands. J Bone Joint Surg Am. 1993; 75:650-5.

[PMID: 8501079]

24. Visuthikosol V, Hompuem T. Constriction band syndrome. Ann Plast
Surg. 1988; 21:489-95. [DOI: 10.1097/00000637-198811000-00017]
[PMID: 3232940]



Srp Arh Celok Lek. 2016 Sep-Oct;144(9-10):545-549

XMPYPLIKO /leyerbe CUHAPOMA aMHUOHCKMX 6pUAaa y jeAHOM aKTy — NpuKa3s
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KPATAK CAAIP?KA)J

YBoa CuHOPOM aMHUOHCKIX 6puaa (ABS) peTka je KoHreHuTan-
Ha aHoManuja Kojy KapaKkTepuLue nojaBa CTPMKTypa Hajuelwhie
Ha JenoBMMa UK LeNM eKCTpeMUTETMMA. Y 3aBUCHOCTY Of
CTeneHa 3axBaheHOCTW 1 TUMa aHOMasIje NIeYEHE je KOH3ep-
BaTVBHO MW OMepaTuBHO.

Mpukas 6onecHuKa Y paay je NprkasaH CJlyyaj pOUYHOr HO-
BopoheHuyeTa ca ABS noKan“3oBaHUM Ha N1eBOj HO3W. Y Apyroj
HeAerby X1BOTa ce ONepaTMBHO KOPUryje aHoManmja Ha 1eBoj
notkoneHuuu. NMoctonepaTvBHO fonasu [0 NojaBe eAema y
AMCTanHOM fleNnly onepuricaHe NOTKOMEHMLe, LUTO ce Nako pe-
WwaBa HLUM3MjoM 1 ApeHaxoM. [Ba meceLia KacHuje ce one-
paTUBHO KOpUryje CTPUKTypa fieBe HaTKONeHuLEe Y jeAHOM
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aKTy, MeTofloM MynTunne ,Z* nnactuke. lMoctonepaTMBHU TOK
NpoTNYE YPEAHO, CTatbe Ha KOHTPONIHOM MNpernesy HakoH age
ropvHe je 3afososbaBajyhe.

3akmyyak [p1cTyn nauyjeHTIMa ca 0BM CUHAPOMOM Tpe-
6ano 6u ga byge MynTUAUCUMINAMHAPAH, NocebHo y nornegy
AunjarHocTuke, npahemwa n neyera. OnepaTMBHN METOA YK-
naratba bpupa y jefHOM aKTy je a0 CacBUM 3a[j0BOJbaBajyhu
byHKUMOHaNHM 1 ecteTckn pesyntat. C 063npom Ha 6pojHe
MopdonoLlKe BapujaLuje CMHAPOMa, of/lyKa O NiaHy feyera
Tpeba aa byae fOHETa MHAVBMAYANHO 3a CBAKOT MaLujeHTa.

KmbyuHe peun: cviHOPOM aMHUOHCKNX 6praa; KOHFreHWTanHe
aHOManuje; feyvja Xmpypruja; neyere; Ncxon
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SUMMARY

Introduction Extragonadal intraperitoneal teratomas are very rare, especially those arising from mesen-
tery and mesocolon. In the contemporary literature only 22 cases of such tumors have been published
and described.

Case Outline We report a case of a 52-year-old woman with a benign cystic teratoma of the mesosigmoid.
The patient presented with mild clinical signs of intestinal obstruction. Computerized tomography of
the pelvis and abdomen showed a large 9.7 x 8.9 x 9.4 cm calcified tumor in the lower part of the left
hemiabdomen. Extraluminal obstruction was verified by colonoscopy at 35 cm from the anal verge. In-
traoperatively, a cystic calcified tumor of the mesosigmoid was found causing extraluminal obstruction
of the left colon. The tumor was extirpated and a partial resection of the adherent great omentum was
performed. The histopathological examination revealed a benign cystic teratoma.

Conclusion Considering the fact that mesenteric teratomas are extremely rare tumors, it is difficult to
designate a general conclusion for an adequate treatment of patients suffering from them. Complete
surgical excision is indicated in order to establish a correct histopathological diagnosis and to relieve

the patients of symptoms.

Keywords: mesosigmoid benign cystic teratoma; intestinal obstruction; colonic surgery

INTRODUCTION

Teratomas are tumors composed of a mixture
of tissues derived from the three embryonic
germinal layers and are, consequently, consid-
ered to be neoplastic counterparts of embry-
onic tissues. As in gonadal and extragonadal
examples, there are two variants identified
- mature and immature teratomas. The his-
tologic appearance and malignant potential
of teratomas is determined by the degree of
immaturity of the tissue components [1].
Mature teratomas are generally multicystic
and composed of a mixture of recognizable
mature elements including keratin balls, hair,
cartilage and bone. Most benign teratomas are
composed of mature cells; however, 20-25% of
these also contain immature elements, mostly
the neuroepithelium [1]. The most common
site of extragonadal teratoma is the sacrococ-
cygeal region followed by neck, mediastinum,
central nervous system, paranasal sinuses,
liver, uterine cervix, stomach, abdominal wall,
omentum and peritoneum [2]. Extragonadal
intraperitoneal teratomas, especially those aris-
ing from mesentery and mesocolon, are very
rare — only 22 cases of such tumors have been
published and described in the contemporary
literature [3].

CASE REPORT

A 52-year-old woman presented to the emer-
gency room with clinical signs of mild intes-
tinal obstruction, which were associated with

irregular stool, abdominal discomfort and dis-
tension. On the manual abdominal examina-
tion, she was found to have a slightly distended
abdomen and a palpable nontender mass in the
left hemiabdomen, with no signs of peritonism.
She had no previous abdominal operations.
Rectal examination was unremarkable. Com-
mon laboratory tests were in normal ranges,
including tumor markers: CEA = 1.7 ng/ml,
CA19-9 = 4.0 U/ml, CA125 = 41 U/ml and
Echinococcus IgG At = 11.4 U/ml. Computer-
ized tomography of the pelvis and abdomen
showed a large calcified tumor in the lower
part of the left hemiabdomen with smooth
walls and 9.7 x 8.9 x 9.4 cm in size (Figures 1
and 2). Extraluminal obstruction with intact
mucosa was verified at 35 cm from the anal
verge by colonoscopy.

Considering the clinical symptoms, com-
puterized tomography scan, and endoscopic
findings, elective laparotomy was performed.
Intraoperative findings revealed a cystic tumor
of the mesosigmoid, causing extraluminal ob-
struction of the left colon, with no interference
with blood vessels of the mesosigmoid. The tu-
mor was enucleated and a partial resection of
the adherent mesosigmoid and the great omen-
tum was performed (Figures 3 and 4).

Macroscopic examination of the resected
specimen showed a solid, calcified tumor mass
with hair and cartilage inside its capsule. The
histopathological examination revealed benign
cystic teratoma. The postoperative course was
uneventful and the patient was discharged on
postoperative day seven. The patient was free of
symptoms during a 12-month follow-up period.
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Figure 2. CT scan of the abdomen and pelvis - coronal view

DISCUSSION

Teratoma is the most commonly encountered germ cell
tumor [4]. Extragonadal intraperitoneal teratomas are
extremely rare, although there are almost 40 reports of
teratomas arising from the greater and lesser omentum
[4, 5, 6], and only 22 cases arising from mesentery and
mesocolon [3]. The occurrence of mesenteric teratoma in
males is less common than in females [3, 4]. These tumors
more frequently occur in children than in adults, but rare
cases of geriatric patients have also been reported [7-18].
Although cases with multiple masses have been described
[14], mesenteric teratomas are usually solitary tumors with
a diameter ranging 3-18 cm [12, 14, 17], located more
often in the mesenterium than in the mesocolon [3].

Mesenteric teratomas may present with a variety of
symptoms. These patients can be completely asymptom-
atic and just present with a nontender abdominal mass [8,
16, 17, 19], while on the other hand they can also show
signs of intestinal obstruction [10, 12, 14, 15, 20], and
cause abdominal pain [7, 14, 15, 18, 20-23].

Whereas these tumors are very rare, it is very difficult
to establish a correct preoperative diagnosis with all avail-
able diagnostic imaging tools. The differential diagnosis of

e

Figure 3. Gross finding of teratoma of the mesosigmoid with resected
part of the great omentum

. ,

Figure 4. Gross finding of bisected teratoma of the mesosigmoid
intra-abdominal cystic masses includes mesenteric cysts,
cystic teratoma, and cystic mesothelioma [24]. Since the
definitive diagnosis can be made only on the basis of his-
topathological examination, complete surgical removal of
the cyst is the only way in the treatment of these patients.
Although laparoscopic surgery has been used in some
cases [3, 19], the majority of authors, including our group,
gave preference to a standard laparotomy approach [7-18,
20-23]. We chose laparotomy over laparoscopy for several
reasons: the size of the tumor, intestinal obstruction with
consecutive bowel distension and a possible interference
of the tumor with adjacent blood vessels and organs.

It is recommended that teratomas should be classified as
“mature” and “immature, replacing the terms “benign” and
“malignant® [25]. While it is generally stated that an imma-
ture teratoma has a greater potential to metastasize than a
mature one, increasing evidence indicates that other factors
such as location of the tumor, patient’s age and sex are also
important factors in determining the potential of malignant
behavior of these tumors [2]. Mesenteric teratomas are most-
ly benign [3, 7-14, 16-23], and for these patients surgery is a
sufficient treatment option, whereas adjuvant chemotherapy
for malignant mesenteric teratomas is required [15], as in
gonadal and other extragonadal sites [2, 26].

Considering the fact that mesenteric teratomas are ex-
tremely rare tumors it is difficult to designate a general
conclusion for an adequate treatment of these patients.
Complete surgical excision is indicated in order to estab-
lish a correct histopathological diagnosis and to relieve the
patients of symptoms.
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KPATAK CAZIPXKAJ

YBop EKcTparoHaaanHu HTpanepuToHeanHy TepatomMu cy u1y-
3eTHO PEeTKY, MOroTOBY OHU KOjii Cy CMELUTEHWN Y Me3eHTepujyMy
W ME30KONOHY. Y CaBpeMeHoj NUTepaTypu 06jaBIbeHo je 1
onmncaHo cBera oKo 22 OBaKBa Ciyyaja.

Mpuka3 6onecHuka lNprikasyjemo cyyaj bonecHuue y cta-
POCHOj 06K of 52 roguHe ca 6eHUrHUM LUCTUYHUM TepaTo-
MOM CUTMOVAHOT Me30KOJOHa. MaLmnjeHTKNba je NpuMIbeHa
Ha ofiesberbe XUpypruje ca KNMHUYKMM 3HaLuMma LpeBHe Cy-
60Kny3uje. KomnjyteprzosaHom ToMmorpadujom mMane Kapnuue
1 Tpbyxa BuUhHeH je BennKuU KanundukoBaHu TYMop Y AOHEM
Jeny neBor xemmabaomeHa BennunHe 9,7 X 8,9 x 9,4 cm. Kono-
HOCKOMNWjoM je BepndUKOBaHa eKCTpanyMrHanHa oncTpyKLuja
Ha 35 cm op aHyca. Kao y3pok eKcTpanyMuHanHe oncTpykuuje
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JIEBOT KOJIOHa UHTPAoNePaTMBHO je HaheH LMCTUYHM Kanuudu-
KOBaHW TYMOP CUTMOVAHOT Me30KooHa. Tymop je ekcTunupan
y3 napumjanHy pecekuujy Npupacior BeNNKor omeHTyma. [le-
GUHUTVBHUM NAaTOXMCTONOLLKMM NPeriefoM npenaparta nocra-
B/beHa je AnjarHo3a 6eHNrHoOr LIMCTUYHOT TepaToMa.
3akmyyak C 063MpOM Ha UMHbeHMLY fla Cy TepaTOMU Me3eHTe-
pvijyma 13y3eTHO PeTKM TYMOPU, BP/IO je TeLIKO AOHETMW onLuTe
3aK/byyKe 1 NOCTaBUTY CMEPHUILIe 3a afieKBaTaH TPeTMaH OBUX
nauujeHata. KomnnetHa xupypLuKa ekcLu3uja je UHAMKoBaHa y
LW/by NocTaB/bakba AedUHUTVBHE MAaTOXMCTONOLIKE AnjarHo3e
1 paav oTKNatbatba NOCNeANYHNX KNUHUYKUX CUMITOMA.

KrbyuHe peun: 6eHUIHY LUCTUYHN TEPaTOM; CUTMOVAHW ME30-
KOJIOH; Lip€eBHa ONCTpYKLUMja; XMpyprija aebenor Lpesa
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SUMMARY

Introduction Osteoid osteoma is a benign osteoid-forming tumor generally localized to the long bones,
is rarely localized in the hand and the major symptom is intermittent pain. This study aims to present
two patients who were operated on for metacarpal osteoid osteomas.

Case Outline A 16-year-old female patient and an 18-year-old male patient were operated on for
metacarpal osteoid osteomas. The major symptom was intermittent pain for both patients. After surgical
excision of the niduses, the complaints resolved in both cases.

Conclusion In the case of high suspicion for osteoid osteoma, computed tomography or magnetic
resonance imaging should be performed due to the risk of negative radiographic findings. Surgical

excision is curative and a safe method of treatment.

Keywords: osteoid osteoma; metacarpal bone; surgical treatment

INTRODUCTION

Osteoid osteoma is a benign osteoid forming
tumor [1]. The first description of osteoid os-
teoma term in medical literature was done by
Jaffe in 1935 [2, 3]. It constitutes 10-12% of
all benign bone tumors and is usually seen in
children and young adults in the second and
third decade of life [2, 3]. Approximately 50-
60% of cases are seen in long bones, especially
metaphysis of the femur and tibia. It is rarely
localized in the hand, and the major symptom
is intermittent pain. Sometimes it would be dif-
ficult to diagnose lesions in the hand due to the
atypical pain pattern and different histologic
features [1, 2]. This study aims to present two
patients who were operated on for metacarpal
osteoid osteomas. The written consent was ob-
tained from the patients.

REPORTS OF CASES
Case 1

A 16 year-old female was admitted with noc-
turnally aggravated local tenderness and swell-
ing on her fifth metacarpal bone in February
2011. The complaints had been present for three
months, and relieved with salicylates. The labo-
ratory analysis was normal. In plane X-ray, in-
creased sclerosis in the middle third of the fifth
metacarpal bone extending from cortical area to
the medulla was observed (Figure 1). Magnetic
resonance imaging (MRI) showed intracortical
lesion with surrounding sclerotic tissue.

Under general anesthesia, an arm tourni-
quet was applied. A 3 cm dorsolateral incision

was used for exposure. A nidus was completely
excised during surgery, but the defect left after
tumor resection was filled with allograft since
the patient did not approve autografting. Histo-
pathologic evaluation confirmed the diagnosis
of osteoid osteoma. The patient’s complaints
were relieved in the immediate postoperative
period, and during the four-year follow-up she
did not express any complaints.

Case 2

An 18-year-old male was admitted to our clinic
in January 2013 due to the pain in his left hand
for one year. He was given rest and analgesics
in the previous medical center but his com-

Figure 1. Plain radiograph of the first patient shows ni-
dus and surrounding sclerotic bone
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Figure 2. In the computed tomography section of the second patient,
a sclerotic lesion was observed at the proximal palmar side of the third
metacarpal

Figure 3. Magnetic resonance imaging of the second patient

plaints did not disappear. His pain was disturbing espe-
cially during nighttime and persisted during the day. The
pain was reduced with non-steroidal anti-inflammatory
drugs. On physical examination, tenderness was observed
at the level of the proximal portion of his third metacarpal
on palmar side of the left hand, but the finger and wrist
range of motion were normal. A lesion which was 3 x 3
mm in diameter with well-defined margins in the proxi-
mal volar side of the third metacarpal was detected in the
computed tomography (CT) sections (Figure 2). The MRI
revealed the lesion and edema in the surrounding bone
(Figure 3). The mass was accepted as osteoid osteoma, and
it was decided to perform an excision.

Under general anesthesia, an arm tourniquet was ap-
plied. A 4 cm longitudinal incision parallel to the thenar
crease was made. The transverse carpal ligament was cut.
The median nerve and flexor tendons were retracted in
order to reach the carpometacarpal joint. The joint capsule
was opened and the lesion was exposed. The nidus was
excised and the cavity was debrided (Figure 4). The skin

Figure 5. Histopathologic examination of the lesion in Case 2 - low
magnification micrograph of nidus after H&E staining

and subcutaneous tissues were closed and compressive
bandage was applied.

The histopathologic examination confirmed the diag-
nosis of osteoid osteoma (Figure 5). The pain disappeared
after the excision. At the last control, the patient was pain
free and working without limitation 22 months after the
surgery.

DISCUSSION

Six to 13% of osteoid osteomas are localized in the hand.
The phalanges are the most frequent sites for osteoid os-
teoma in the hand. The carpal bones and metacarpals are
rarely affected [1, 2, 4]. In our patients, the lesions were
located in the metacarpal bones. In their series of nine-
teen patients, Ambrosia et al. [5] reported only one patient
whose metacarpal bone was affected.

The etiology of osteoid osteoma is unknown. Chro-
mosomal abnormalities are suspected but have not been
proven yet [6]. Kalil and Antunes [7] reported two broth-
ers that had osteoid osteoma with similar properties, like
onset of symptoms and localization. Another suspect for
etiology of osteoid osteoma is trauma [1, 2]. Uda et al. [8]
and Baron et al. [9] reported their cases of osteoid osteoma
and claimed that the lesions were presented after injury.
Our patient had neither family history nor trauma.

Pain is the main complaint in patients with osteoid os-
teoma. It's nocturnal and increases with activity. Salicylates
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or other non-steroidal anti-inflammatory agents typically
cause relief of the symptoms [10]. Basu et al. [11] reported
a metacarpal osteoid osteoma without pain. Swelling can
also be observed in superficially localized lesions [12].
Our patients were admitted to our clinic due to nocturnal
pain which was being relieved with non-steroidal anti-
inflammatory agents. The patient from the first case had
a swelling on the dorsal side of her hand, but we did not
observe any swelling in the second case. This may be re-
lated to the deep localization of the osteoid osteoma in the
second case. In our opinion, the nocturnal pain is the most
important clinical symptom for osteoid osteoma. Patients’
response to painkillers should also be noted.

The diagnosis of a metacarpal osteoid osteoma can be
challenging and can be made using clinical and radiologic
findings. In plain radiographs, a radiolucent area sur-
rounded with a sclerotic rim can be observed. However,
15-25% of lesions cannot be detected in plain radiographs
[13, 14]. For the lesions located in the hand, due to small
diameters, central radiolucent nidus may not be seen.
Instead, a sclerotic area can draw attention [1]. On the
other hand, in some cases neither lytic nidus nor reactive
sclerosis can be seen [15]. In case of suspicion, CT, bone
scintigraphy or MRI may be helpful [1, 2, 15]. In Case 1,
the lesion was obvious in plain radiographs, but in Case 2
the X-rays were not helpful. Therefore, MRI and CT were
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KPATAK CAAPXAJ

YBop OcteongHu octeom (OO) jecte 6eHUrHM Tymop Koju dop-
MMpa OCTEOMA, Koju ce Hajuelwhe jaBrba Ha Ayrum KoCTrma. J1o-
Kanu3auwja Ha WaLm je peTka v raBHU CUMINTOM je MOBPEMeHU
60n. Llnsb oBor papa je npukas aea bonecHrKa Hag Kojuma je u3-
BPLLEHa onepaLuja yciea MeTakapnanHux OCTEOUAHX OCTEOMA.
Mpunka3sun 6onecHunka lllecHaecToroguwa 6onecHuua u
OCaMHaecToroauuky 6onecHnK onepucaHn cy ycnep meTa-
KapnanHux ocTeonaHmx octeoma. Kop 06a nauujeHTa je raBHm
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cmnTom 61o noBpemeHu 6051. Y 06a cnyyaja cy ce cumnTomm
MOBYKNY MOCE XMPYPLLKE eKCcLm3uje HUAYCa.

3aksbyyak Y Cyyajy n3paxeHe CyMrbe, NOTPe6HO je U3BpLUMTY
CHMMatbe KOMMjyTep130BaHOM TOMOTPadmjom Uav MarHeTHOM
pe3oHaHLIoM 360r pr3nKa Aa paguorpadckm Hanasu byay He-
raTMBHW. XMpypLUKa ekcLm3uja je KypaTtmea n 6e3befaH metor,
neveta.

KrbyuHe peun: ocTeoMHY OCTEOM; METaKapnanHa KOCT; Xu-
PYpPLIKO Neyetbe
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Vojislav Arnovljevi¢ described “Sézary syndrome”
ten years before Sézary and Bouvrain
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SUMMARY

In 1938 Sézary and Bouvrain reported on a patient with a set of symptoms which later began to carry
an eponymous designation “Sézary syndrome.”Ten years previously, Vojislav Arnovljevi¢ had described
a patient with exactly the same set of symptoms, as well as physical, laboratory, autopsy, and histopa-
thology findings. Unfortunately, his contribution remained unnoticed, not only by the international but
Serbian audience as well.

In 1928, in the Serbian Archives of Medicine, in Serbian, Vojislav Arnovljevi¢ published an article titled “The
chronic lymphoid leukaemia with skin lymphomatosis,”in which he described a 43-year-old man with a
two-year history of progressive development of a diffuse erythroderma with itching and hair loss over
the entire torso, leukemia of 240,000/mm?, 91% of which lymphocytes and 5% eosinophils, who soon
after admission developed a bronchopulmonary infection and died. The autopsy showed a pronounced
lymphadenopathy in axillae, chest, and abdomen, enlarged liver and spleen with multiple infiltrates
and thick skin. The histology confirmed a profound lymphocyte infiltration of axillar, mediastinal and
abdominal lymph nodes, as well as liver, spleen and skin, while “the reaction of the other parts of the
lymph and blood systems was relatively weak”

There is more than enough clinical, laboratory, autopsy and histological evidence to support that the
patient Arnovljevi¢ described in 1928 had a syndrome that ten years later was described by Sézary and
Bouvrain, which now bears the eponymous designation of Sézary syndrome.

Keywords: erythroderma; itching; lymphadenopathy; lymphoid leukemia; eosinophilia; hepatospleno-

megaly

INTRODUCTION

In 1938 Sézary and Bouvrain described a triad
of symptoms consisting of erythroderma, leu-
kemia with circulating mononuclear cells con-
taining large atypical mononuclear cells with a
large, convoluted, single cerebriform nucleus,
and enlarged lymph nodes infiltrated by these
cells [1]. They were later named Sézary cells,
which further turned out to be T-lymphocytes.
At present, apart from the aforementioned tri-
ad, in order to establish a diagnosis of Sézary
syndrome, one of the following criteria is re-
quired: an absolute Sézary cells count of at least
1,000 mm?; an expanded CD4+ T-cell popula-
tion resulting in a CD4+/CD8+ ratio of more
than 10 and/or loss of one or more T-cells or
more antigens [2]. Eosinophilia and increased
levels of immunoglobulin E may also be pres-
ent as a consequence of possible Sézary cell-
induced heightened secretion of IL-4 and IL-5
[3], which could lead to terminal organ insuf-
ficiency [4, 5].

The aim of the report is to show that
Arnovljevi¢ had described exactly the same
syndrome ten years before Sézary and Bouvrain.

ARNOVLIJEVIC'S REPORT OF A PATIENT

Dr. Vojislav Arnovljevi¢ was a clinical assistant
to Professor Radenko Stankovi¢, head of the

Internal Propedeutic Clinic of the School of
Medicine of Belgrade, Serbia (Figure 1).

Arnovljevi¢s description of “Chronic lym-
phoid leukaemia with skin lymphomatosis”
was published in the Serbian archives of Medi-
cine in 1928 [6]. Two years prior to admission,
a 43-year-old male exhibited initial symptoms
of a burning sensation and itching, as well as
a minor red and glossy skin lesion on his right
lumbar area. The redness and edema gradually
spread from the lesion over the waist, then to
the back, towards the left shoulder, lastly up-
wards and downwards, until it enveloped the
entire torso. Hair loss from the head (scalp
and moustache), armpits, and pubic region
followed. The abdomen was getting progres-
sively enlarged and the patient tired quickly.
He reported no pain.

On examination, the skin of the face, neck,
shoulders, arms, and legs was atrophic, thin,
glossy, tense, and pale, while the skin on the
thorax, abdomen, scrotum, and the upper half
of the thighs was livid-red, dry, very hard and
thickened, with creases, folds, and cuts as deep
as seen in elephantiasis, particularly conspicu-
ous on the side, under the armpits and in the
groin (Figure 2). On the transition from the
infiltrated towards the atrophic part of the
skin, especially on the thorax, lesser infiltrative
nodes in the form of larger and smaller pap-
ules could be observed. Hair was missing from
under the armpits and the pubic area. Hair on
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Figure 1. Dr. Vojislav Arnovljevi¢, first on the left; Professor Radenko Stankovi¢ in the middle; picture taken approximately at the time of pre-
sentation

Figure 2. The skin of the thorax, abdomen, scrotum, and the upper
half of the thighs was livid-red, dry, very hard and thickened, with
creases, folds and cuts as deep as seen in elephantiasis, particularly
conspicuous on the side, under the armpits and in the groin [6] (re-
produced with permission of the Serbian Archives of Medicine (Srpski
arhiv za celokupno lekarstvo)

the scalp was very thin, hairs small and “moustache very
sparse and falling off” Submandibular and neck lymph
nodes were not enlarged, while the axillar and inguinal
ones could not be palpated because of the thickened skin.
The tonsils were of normal size. The infiltrated and thick
skin allowed no palpation or percussion of liver or spleen.

The blood analyses were as follows: hemoglobin
50%; erythrocytes 3,000,000 mm?; leukocytes 280,000
mm?®. The leukocyte formula showed 91% lymphocytes

Figure 3. Histology of the skin showing thickness which was “due to
deposits of small, round cells, most prevalent in the lower parts of
the dermis, around the papillary bodies, where they are particularly
grouped around and along blood vessels, forming the proper follicles”
[6] (reproduced with permission of the Serbian Archives of Medicine
(Srpski arhiv za celokupno lekarstvo)

(254,800 mm?), 5% eosinophilic leukocytes (14,000 mm?),
and 4% polymorphonuclear neutrophilic leukocytes
(11,206 mm?). Erythrocyte sedimentation rate after one
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Figure 4. The first page of Arnovljevi¢'s paper [6] (reproduced with
permission of the Serbian Archives of Medicine (Srpski arhiv za celok-
upno lekarstvo).

hour was 40 (Westergren). The Bordet—-Wassermann reac-
tion was negative.

On the third day after admission, the patient devel-
oped a fever of up to 39.5°C and started coughing, ini-
tially without sputum. In the following days, he manifested
signs of bronchitis and the sputum became purulent. The
fever lowered to 38°C, but a state of “cardiac adynamia
occurred” and the patient died on the sixth day after ad-
mission.

The autopsy findings are as follows: the skin on the
thorax and abdomen was hypertrophic, an average thick-
ness of 1-1.5 centimeters. About 1 liter of clear fluid was
found in the abdominal cavity. The liver and spleen were
enlarged, the liver weighing 2,700 g, and the spleen weigh-
ing 2.040 g, with 28 x 17 x 7 cm in size. On the spleen
transection “numerous diffusely scattered focal sites paler
in hue were found, ranging in size from a grain of millet to
a grain of corn” “On section, the lungs were reddish and
hyperemic, a purulent-foamy liquid exited the bronchi and
the alveoli were dilated”

“The thoracic and mesenteric lymph nodes were much
enlarged, hard in consistency, yellowish-red in color on the
section with a much hypertrophied lymphatic tissue. The
reaction of the other parts of the lymph and blood systems
was relatively weak”

Histopathology of the skin showed thickness which was
“due to deposits of small, round cells, most prevalent in

the lower parts of the dermis, around the papillary bod-
ies, where they are particularly grouped around and along
blood vessels, forming proper follicles” (Figure 3).

Arnovljevi¢ states that “both the clinical and the patho-
anatomical features in this case are characteristic of chron-
ic lymphoid leukemia’, but that “the pronounced leukemic
skin lesions stand out so much that in the majority of simi-
lar cases they were described under the joint term of skin
leukemia (leukemia cutis, lymphadenosis cutis, or lym-
phodermia)”. Arnovljevi¢ rather disputes this terminol-
ogy “because according to these designations one might
assume that the skin condition was the basis of the disease.
These manifestations are, however, only an additional sign
of an illness that at its foundation has typical changes in
the hematopoietic system that underlie all other disease
related pathology. Therefore, it is much more accurate to
emphasize in the name of the disease its most important
feature, and that is leukemia. Besides this defining ele-
ment, it is also important to note its particular clinical as-
pect, and that is the lymphocytic infiltration of the skin.
Having all this in mind, we have named this specific case
chronic lymphoid leukemia with skin lymphomatosis.”

The author states that “it is very rare that a skin leu-
kemic infiltration spreads across the whole of the torso,
abdomen, back, hips and upper part of the thighs, all the
while being of such intensity that it creates skin folds seen
only in elephantiasis” He further notes that the leukemic
infiltrates, or leukemic lymphomas, were most promi-
nent on the skin, followed by changes in the spleen, liver
and several axillary and mesenteric lymph nodes. These
pathological findings were considerably less expressed on
the other parts of the lymph and blood systems. Finally,
the author calls to attention the striking peripheral blood
eosinophilia amounting to 5% of total leukocyte count,
which “has not been described in any of the cases of lym-
phoid leukemia so far” For this finding Arnovljevi¢ had
no clear explanation.

DISCUSSION

Sézary syndrome is a very rare disease comprising less
than 5% of all cutaneous T-cell lymphomas [7]. It is pre-
dominant in men, more often those older than 60 years
[2]. Being a leukemia, in its advanced phase, Sézary syn-
drome could affect all organs, while bone marrow stays
preserved the longest [2].

The most frequent symptoms inciting patients to seek
medical help are erythroderma and generalized lymphade-
nopathy. Less often there are itching, alopecia, plantar or
palmar hyperkeratosis, onychodystrophy, and ectropion
[2].

An increased frequency of cutaneous and systemic ma-
lignancies seen in these patients is attributed to reduced
immunity caused by the loss of normal circulating CD4+
T-cells [8].

The disease has a poor prognosis. Even with modern
therapy, only 10-20% of patients survive more than five
years [7].
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The main causes of death are opportunistic infections
[2]. Prognosis tends to be worse with the larger numbers of
Sézary cells in the peripheral blood and with larger lymph-
adenopathy [9, 10].

When comparing the original and modern descrip-
tions of Sézary syndrome with the one from Arnovljevi¢,
what is obvious is an almost complete match of accounts.
Arnovljevi¢’s male patient had a characteristic triad (eryth-
roderma with itching, leukemia with circulating mono-
nuclear lymphocytes and axillar, thoracic, and abdominal
lymph node enlargement with leukemic cell infiltration)
while the infiltration of other parts was ,,considerably less
expressed on the other parts of the lymph and blood sys-
tems.“ The description of skin changes is also character-
istic of the disease. Disseminated erythroderma and hair
loss from almost the entire body, including hair from the
scalp and moustache, are typical as well.

Peripheral blood findings unequivocally indicated leu-
kemia with 91% of lymphocytes, as well as elevated counts
of eosinophils of 5%, which is also frequent in Sézary syn-
drome. Unfortunately, we lack a more detailed account of
the appearance of lymphocytes in peripheral blood. As the
symptoms developed for two years, there was more than
enough time for the pathologic changes to occur within the
liver and the spleen, which were undoubtedly infiltrated
with abnormal lymphocytes, today known as Sézary cells.

Patients with Sézary syndrome have a marked tendency
towards developing opportunistic infections, which are
the leading cause of death in this population. This was
indeed the case with Arnovljevi¢’s patient, who died of
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Bojucnas ApHosbesuh je onucao CesapumjeB cuHapom gecet roguHa npe Cesapuja

n byepeHa

Harawwa Yonosuh'3, Mapko JaHkosuh? [laHujena JlekoBuh', MupjaHa lotnh'2

'YHuep3uteT y beorpagy, MeauumHcku dakynteT, beorpag, Cpbuja;

MepuumHckm dpakyntet, UIHCTUTYT 3a Mukpobuonorujy, beorpag, Cpbuja;

3KnuHnuku ueHTap Cpbuje, KnuHuka 3a xematonorujy, beorpag, Cpbuja

Cezapw 1 byBpeH cy 1938. roarHe onucanu 6onecHuUKa ca rpy-
nom cMMnToMa Koja je no Cesapujy KacHuje fobuna nme. lecet
rogviHa paHuje, Bojucnas ApHosrbesuh je onncao 6onecHuka
Ca MOTMyHO UCTOM KJIMHWYKOM CIIMKOM, aiul je Taj pag y nuTe-
paTypun OCTao He3anaxeH.

Y Cpnckom apxuBy 3a LiefIoKynHoO iekapctso of 1928. roauHe,
Bojucnas ApHoBsbeBuh je 06jaBro unaHak nog Hasveom, Xpo-
HWYHa NMMdomnaHa neykemmja ca TMMPOMaTO30M KOXe", Npu-
Ka3aBLum 43 rognHe ctapor 6onecHvKa ca ABe roaviHe Ayrom
aHaMHe30M 60IeCTy, KojU je MMao epuUTPOAEePMIjy KOXe Lienior
Tpyna, npaheHy cBpabom, onagarem Afiaka cCkopo ca Lenor
Tena, neykemujy ca 240.000 neykounta y mm?, og Yera cy 91%
6unm numdoumntn 1 5% eosuHoduny, ysehaHe numoHe xnesge
y NasyLWHKM jamama, rpyaHoOM KoLy 1 abgomeHy, ysehaHy je-
TPY M HAPOUNTO CNIE3MHY Ca MAaKPOCKOMCKMN BULSbUBUM UHOUIT-
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TpaTMa, Koju je Tpeher faHa no npujemy Ha KNMHWKY NOCTao
BMcokodebpunaH, Noyeo fa Kalbe 1 1cKalsbaBa Uy Koju je
rocne ABa AaHa NeTanHo 3aBpLuro of niyhHe nHdekumje, Wro
je noTBpheHo 06AYKLMOHNM Hanasom, NPK Kojoj je XMCTONOLIKK
HaheHa MacuBHa HbUNTPaumja numbongHum henvjama Koxe
U IUMOHIX >KNe3aa NasyLUHWX jama, FPYAHOT KoLla 1 abAoMeHa,
jeTpe 1 cnesuHe, fOK je ocTanu Aeo NIMMGHOT 1 KPBHOF cucTeMa
6110 yrnaBHOM CauyBaH.

Mako nma Heknx Manvx MarbKaBoCTU, MMa BULLIE HEFO AOBOSbHO
KIVHWYKWKX, TaBOPaTOPUjCKMX, ayTONCUJCKUX U XMCTONOLIKMX
[oKa3a fa je ApHoBbeBuh onrcao 6onecHUKa ca CMHLPOMOM
Koju Cy fieceT roamHa KacHuje onucanm Cesapu n byspeH, a Koju
je no Ce3apujy pobuo nve.

KmbyuHe peun: eputpogepmuja; npyputyc; numbageHonatmja;
numonaHa neykemuja; eo3MHopunuja; xenatocrnieHomeranvja
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IIpe mogHoOmema pyKonuca YpegHUIITBY Yacomuca ,,CpIcku
apXNB 3a IeTOKYITHO IeKapCTBO“ CBU ayTOpu Tpeba Ja mpo-
unTajy YyrcrBo 3a ayrope (Instructions for Authors), tne he
npoHahu cee morpe6He MHdpopManMje 0 MUCABY U NPUIIPEMU
Pajay cKIagy ca cTaHgapAMMa Jacomuca. BeoMma je BakHo
Ja ayTOpY MpUIIpeMe paj IpeMa JATUM IPONOo3NIMjaMa, jep
YKOIMMKO pyKomuc He 6yfe yckialeH c oBuM 3axTeBuMa, Ypen-
HHLITBO MOXXe OJIOXKNTY 00jaB/bIBaIbe Pajia TN YaK O GUTH
HBEroBo My6mkoBame. CTora ce ayTopuMa i IIOTEHIMjaTHIM
capaHIIIMA CaBeTyje Aa HaXK/bUBO MPOYNTAjy OBO YIYTCTBO
Ipe HeTo IITO MPYUCTyIe IPUIPEeMH PYKOMNCa 3a IITAMITY Y
»CPIICKOM apXyBY 3a L[e[IOKYITHO TIeKapCTBO.

OIIIITA YIIYVTCTBA. Opurunannu u CTPYYHU palOBU ce
Y LIe/IVHY IOCTaB/bajy Ha eHITIECKOM je3MKY ca Ca)KeTKOM Ha
EHITIECKOM ¥ CPIICKOM. TeKCT pajia KyLiaTu y IIporpamy 3a obpagy
tekcra Word, ponrom Times New Roman u BemuduHOM croBa 12
tavaka (12 pt). CBe 4eTupy MapriHe HOAECUTH Ha 25 mm, Be/u-
YMHY CTpaHuIle Ha popMat A4, a TEKCT KYLIaTU C FBOCTPYKUM
IIPOPENIOM, TIeBMM IIOpaBHAEM U YB/IauebeM CBaKoOT I1acyca 3a
10 mm, 6e3 mempera peun (xudenannuje). He kopucturu taby-
JIaTOpe U y3acTOIHe IIpasHe KapakTepe (cIejcoBe) pajy mopa-
BHAIba TEKCTa, Beh a/laTke 3a KOHTPOJTY IOpaBHaMba Ha JICHUPY 1
Toolbars. 3a mpenasak Ha HOBY CTpaHy HOKYMeHTa He KOPUCTUTHU
HI3 eHTepa, Beh uckpyunso onuujy Page Break. Ilocme cakor
3HaKa MHTEPIYHKIIMje CTAaBUTH CaMo jeflaH Ipa3aH KapaKTep.
AKO ce y TEeKCTY KOPUCTe CIleliMjaTHu 3HaLu (cumbomn), Ko-

puctutu pout Symbol. Iloparu o xopunrheHoj muTepaTypu y
TEKCTY 03HAYaBajy Ce apaIcKuM GpojeBUMa Y YITIaCTIM 3arpaja-

Ma — Hip. [1, 2], ¥ TO pefocefoM KOjuM Ce N0jaBIbyjy Y TEKCTY.
Crpanulle HyMEpUCATH PEfIOM Y IOHEM JE€CHOM YTy, I04YEB Off
HAC/IOBHE CTpaHe.

ITpu nucamy TeKCTa Ha eHITIECKOM je3MKy Tpeba ce IpupKaBa-
TH je3W4KOr cTaHfapaa American English v KOpUCTUTHU KpaTke
U jacHe peyeHMIle. 3a Ha3MBe IEKOBA KOPUCTUTY UCKIBYYUBO
reHepnuka umeHa. Ypebaju (amaparnu) ce osHauaBajy pabpnu-
YKMM Ha3MBUMa, a ¥IMe ¥ MeCTO ITpousBobhaya Tpeba HaBeCTH y
06711M 3arpajiama. YKOJIMKO Ce y TeKCTY KOPUCTe O3HaKe Koje Cy
C110j c71oBa ¥ 6pojeBa, IpelusHo HanycaTy 6poj Koju ce jaBpa y
cymepckpunty umu cynckpunty (amp. *Tc, IL-6, O,, b, CD8).
YKONMKO je paji e0 MarucTapcke Tese, OFHOCHO JOKTOPCKE M-
cepTanuuje, Unu je ypaheH y OKBMpPY Hay4qHOT ITPOjeKTa, TO Tpeba
noce6Ho HasHaunTy y Harlomenn Ha xpajy texcra. Takobe, yko-
JIMKO je paji IPETXO[HO CAOIIITEH Ha HEKOM CTPYYHOM CaCTaHKY,
HaBECTY 3BaHMYAH HAa3MB CKYTIa, MECTO ¥ BPEME OfjpKaBaiba.

KIIMHUYKA VICTPAJKUBAIDA. KnHndka nctpaxusama ce
HZepUHMIIY Kao UCTpaXKMBamba Koja ce OGHOCE Ha jefHY 3IpaB-
CTBEHY VIHTEPBEHIIMjY MV Ha BULIE BUX, & Pafil UCIINTHUBAbA
yTHIIaja Ha 3IPaBCTBEHM UCXOH. Permcrapcku 6poj ncTpaku-
Bama Tpeba [ja ce HaBefle y MOC/IeNfbeM peny KpaTkor cagpixaja.

ETMYKA CAITTACHOCT. Pykonucu o XyMaHUM MeAVILIVH-
CKMM UCTPaKMBambMIMa WM MCTOpKjaMa 60IecTy nanujeHaTa
Tpeba fa cajpiKe 13jaBy y BUAY MICAHOT IPUCTAHKA MCIIUTHUBA-
HIX 0c06a y CK/Iafy ¢ Xe/ICHHIIKOM JIeK/IapaliujoM 1 0Bobperbe
HaJJIKHOT eTIYKOT Ofi060pa Ja e UCTPaXKMBabe MOXKe U3BECTU
¥ [Ia je OHO Y CK/Iafy ¢ IIpaBHUM CTaHAapAuMa. ExcriepuMeHTan-
Ha MCTPa)XMBalba Ha XYMaHOM MaTepyjajly M MCIIUTUBAba BP-
IlIeHa Ha XMBOTU-aMa Tpeba Ja cafipyke U3jaBy eTHIKOT 0f6opa
ycTaHOBe U Tpeba a Cy Y CarlaCHOCTH C JIOKaTHUM IPaBHUM
CTaHfapAuMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykonuc ce mpuiaxe
LOTINCAHA U3jaBa Y OKBUPY obpaciia Submission Letter kojom
ce ayTopy usjainmaBajy o ceakoM MoryheM cyko6y uHTepeca
WIM FeTOBOM OICYCTBY. 3a lofaTHe MH(OpMaLuje 0 pasnmin-
THUM BpCTaMa CyKoOa MHTepeca MOCeTUTU NHTePHeT-CTPaHUILY
CBeTCKOr yapy>Kema ypegHIKa MeIUIMHCKuX yacomvca (World
Association of Medical Editors - WAME; http://www.wame.org)
107, Ha3MBOM ,,ITonuTuKa usjaBe 0 CyKoOy nHTepeca®

AYTOPCTBO. Cse ocobe Koje Cy HaBefleHe Kao ayTOpH pafia
Tpeba fa ce kBamduKyjy 3a ayropcTBo. CBaku ayTop Tpeba fia
je y4ecTBOBaO ZOBO/BHO Y pajly Ha PYKOIIMCY KaKo 61 MOTao fia
Ipey3Me OfIrOBOPHOCT 3a LIeJIOKYIIaH TEeKCT U Pe3y/Tare u3Hece-
He Y pafy. AYTOPCTBO ce 3aCHMBA CaMO Ha: GUTHOM HOIPUHOCY
KOHLIETIIMjY Pajia, JOOMjamby pe3ynTaTa YIM aHa/IU3Y M TyMa-
Yerby pe3y/ITaTa; IVIAHNPalby PYKOINCA WM Ier0BOj KPUTHYKO]
PeBU3NUjI Off 3HATHOT MHTEIEKTYaTHOT 3Hayaja; 3aBPLIHOM JI0-
TepMBamby Bep3uje PyKOIca Kojy ce IIpUITpeMa 32 IITaMIIambe.

AyTopu Tpeba 1a NPUIOXKe OIMC JOIPUHOCA II0jeIMHAYHO 3a
CBAKOT KOAyTopa y OKBUPY obpacia Submission Letter. ®unan-
cHparbe, CaKyIUbalbe MOfjaTaKa iU TeHepaTHO HafITIefabe JiC-
TpaXMBayKe IPyIIe CaMIL IO ce6) He MOTY OIIPaBJaTy ay TOPCTBO.
CBM IIpyTY KOjM CY JOIIPMHENN U3PAJY Paia, @ KOjU HUCY ayTOpY
pykomyca, Tpebano 6u fa 6yay HaBefeH! Y 3aXBaTHUIIN C OIIU-
COM IVIXOBOT PaJia, HAPABHO, Y3 NMCAHY IPUCTAHAK.

HACJIOBHA CTPAHA. Ha nipBoj cTpaHuuy pykommuca tpeda
HaBecTu cnefehe: Hac/oB pafa 6e3 ckpaheHmIa; MyHa UMeHa 1
npesyMeHa ayTopa (6e3 TUTYy/Ia) MHAEKCUpaHa 6pojeBuMa; 3Ba-
HJYaH Ha3UB YCTAHOBA y KOjJIMa ayTOPY pajie, MECTO U IP>KaBY
(pemocrenoM Koju ofroBapa MHIEKCMPaHUM OpojeBMMa ayTopa);
Ha JHY CTpaHNIIe HaBeCTH MIMe U IIpe3MMe, aipecy 3a KOHTAKT,
6poj Tenedona, dakca 1 MMejI afpecy ayTopa 3afy>KeHor 3a
KOPECIIOH/ICHII]y.

KPATAK CAJIPJKA]J. V3 opurvHamam paji, CaolilTeme, Ipernes
JUTeparype, IpuKa3 60IeCHIKA, PaJi 13 HCTOPHje MeAMLIVHE, Paj,
3a pyOpUKY ,,Je3UK MefULIMHE“ 1 paj 3a IIPAKCY, Ha [PYTOj IO
peny CTpaHULY JOKYMeHTa Tpeba IPUIOKIUTY KPaTaK Cafipykaj
paza o6uma 100-250 peun. 3a opurnHaaHe pafoBe Kparak caip-
Xaj Tpeba 1a uMa crenehy crpykrypy: YBom, Ilwpb pama, Mertone
papa, Pesynraru, 3ak/byyak; CBaky Of HABEJIEHUX CETMeHaTa
IMCaTH Kao IocebaH Macyc Koji MouNibe 00J0BAHOM PeUll.
HaBectn HajBaxkHMje pesynTaTe (HyMepUdKe BPeJHOCTHU) CTa-
THUCTHMYKe aHa/IN3e ¥ HUBO 3Ha4ajHOCTH. 3a IIpuKase 60IecHMKa
KpaTak campxxaj Tpeba na uMa cienehe menose: Yo, [Tpuka3s
6orecHmKa, 3aK/bydaK; cerMeHTe Takobe mucary Kao noceban
Iacyc KOj/ II0uMibe 60/I0BaHOM pedn. 3a OCTajle TUIIOBE PaioBa
Ca)keTaK HeMa IOCeOHY CTPYKTYPY.

KIbYYHE PEYMN. Vicnop KpaTkor cagp>kaja HaBeCTy Off Tp1
IO LIIECT K/bYYHUX peun iy uspasa. He Tpeba na ce moHaB/pajy
peyn 13 HaCIoBa, a K/by4He peun Tpebda fja Oyay pe/ieBaHTHe Wn
onucHe. Y u360py K/bydHUX peun Kopuctutu Medical Subject
Headings - MeSH (http://www.nlm.nih.gov/mesh).

ITPEBOJ, HA CPIICKMU JE3MK. Ha tpehoj o peny cTpanuimu
TOKYMEHTA IIPUIOKNUTY HAC/IOB Pajia Ha CPIICKOM je3MKY, ITyHa
MMeHa U Ipe3uMeHa ayTopa (6e3 TuTyna) MHAEKCHMpaHa 6poje-
BIMA, 3BaHIYaH HA3B YCTAHOBA y KOjUMa ayTOPYU pajie, MECTO 1
apxaBy. Ha crenehoj — 4eTBpTOj 110 pefy — CTpaHMIM JOKYMEHTa
HPUIOKUTH KpaTak cafpykaj (100-250 peun) ¢ K/bYyYHUM pednma
(3-6), 1 TO 3a pajjoBe Y KojuMa je 06aBe3aH KpaTak cajpkaj Ha
eHITIECKOM je3uKy. IIpeBo]I 1mojMoBa U3 cTpaHe InTeparype Tpeba
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na Oyzie y IyXy CpIICKOT jesuka. CBe CTpaHe peyy WM CUHTarMe
3a Koje 1ocroju oxrosapajyhe uMe y HaueM je3uky 3aMeHUTU

TUM HAa3VBOM.

YKOIMKO je paji y Lie/IoCTH Ha CPIICKOM je3UKY (HIIp. paj U3 UCTO-
Ppuje MeIUIHe, je3UKa MEMLIMHE I Ip.), IOTPEGHO je mpeBecTy
HasuBe npujora (Tabena, rpaduKoHa, C/IMKa, CXeMa) YKOMMKO UX
MMa, LIeIOKYITHNU TeKCT Y BJMa ¥ JIETeH/[Y Ha €HITIECKY je3UK.

CTPYKTYPA PAJJA. CBu NOJHAC/IOBY Ce MUY BETVKUM
MacHuM cnoBuma (60mny). OpuruHanHu pay o6aBesHo Tpebda
ma nma cnefiehe noguacnose: Ysog, Lwe paga, Metoze paga,
Pesynratu, luckycuja, 3akpydak, JIureparypa. IIpermen nu-
TepaType 4nHe: YBOJ, oAroBapajyhu mogHacnoBy, 3aK/bydax,

JIureparypa. [IpBOMMeHOBaHM ayTOP HPErTefHOr Pajfd MOpa
na HaBefie 6ap met ayrouurara (pedepeHie y Kojuma je 61o
IPBU ayTOP MU KOAyTOP paja) pajoBa IyOIMKOBaHNUX y Ya-
comcnma ¢ perensujom. Koayropu, yKonmko ux uma, Mopajy

Ia HaBe[ly 6ap jenaH ayTOLMUTAT pafjoBa Takobhe My6IMKOBaHNX
y 4acomucuma ¢ perieHsnjoM. [Ipukas 6omecHuka unHe: YBOZ,

ITpuxas 6onecHuka, Juckycuja, JInteparypa. He Tpe6a xopuc-
TUTHU MMeHa 60JIeCHUKa, MHULIMjaJle, HUTU 6pojeBe McTopuja
6omecTyt, HApOUUTO y MIycTpanujama. [Ipukasy 6omecHUKa He
CMejy MMaTy BUIIle OJI CelaM ayTopa.

HQI/IHOI‘C 1Ta6e71e, rpag]gm(ox—le, C/IIKE UTH.) CMECTUTU Ha Kpai py-
KOIINCa, a y CaMOM TENTy TEKCTA HA3HAYNTI MECTO KOie C€ OMHOCU
Ha JaTy IPUJIOL. I(pail—ba no3uiuja IIpyJiora Iipe mramiiamba paga
3aBucuhe O ITp€/IoMa TEKCTA.

CKPAREHMIIE. KopuctuTy caMo Kafia je HEOIIXO[HO, 1 TO 32
BeoMa Jyrauyke HasyMBe XeMIUjCKUX jeflMberba, OMHOCHO Ha3y-
Be KOjJ cy Kao ckpaheHuIie Beh npenosHat/pyBy (cTaHgapaHe
ckpahenntie, kao Hup. THK, cuna, XVIB, ATTI). 3a cBaky ckpahe-
HIIY TYH TEPMUH Tpeba HaBeCTH IPJ IPBOM HaBODemwY y TeKc-
Ty, CeM aKO HMje CTaHAapAHa jeguHuLa Mepe. He kopuctutn
ckpaheHnutie y HacnoBy. Vs6eraBaru kopuutheme ckpahennia y
KPaTKOM Cafip)Kajy, aJli aKO Cy HeOIIXOJHe, CBaKy cKpaheHuiy
IIOHOBO 00jaCHUTHU IIPY IIPBOM HaBODEmwY Y TEKCTY.

JEOVMATHU BPOJEBMI. Y TekcTy pajia Ha €HITIECKOM je-
3UKY, y TabermaMa, Ha rpadMKOHMMA U IPYTUM IIPUTO3UMA Je-
LMasnHe 6pojeBe mucaTy ca TaukoMm (Hip. 12.5+3.8), a y Tekcty
Ha CPIICKOM jesuKy ca 3apesoMm (Hmp. 12,5+3,8). Kaz rog je To
Moryhe, 6poj 3a0KPY>XUTY Ha je[[HY TeIMary.

JEAVIHUIIE MEPA. [ly>xuHy, BUCUHY, TeXXUHY U 3aIIpeEMUHY
U3paXKaBaTy y METPUUKMUM jeAyHMIaMa (MeTap — 11, KUIOrpaM
- kg, nutap - |) Wiy BUXOBUM fenoBuMa. TeMreparypy uspa-
KaBaTu y creneHnma lensujyca (°C), Kom4uHy CyIcTaHie y
Monuma (mol), a IpUTHCAK KPBY Y MIIMMETPUMA XUBJHOT
cry6a (mm Hg). CBe pesynTaTe XeMaTOMOLIKMX, KIMHUIKIX 1
6MOXeMMjCKMX Meperba HABOIUTY Y MeTPUIKOM CUCTEMY IIpeMa
MebynapopHoMm cucremy jemyuuna (SI).

OBVIM PYKOIIMCA. IlenokynHu pyKonuc pajia — Koju yiHe
HACIOBHA CTPaHa, KPAaTaK CajipiKaj, TEKCT Pajia, CIMCAK JINTepa-
Type, CBJ IPUJIO3M, OHOCHO IOTIIVCH 32 WYX ¥ ereHpa (Taberne,
ke, rpadMKOHY, CXeMe, LPTEXI), HACIOBHA CTPaHa M CaXKeTaK

Ha CPIICKOM je3UKYy — MOpa MI3HOCUTY 33 OPUTMHATHY Pall, Ca0-
IITee, Pajl U3 UCTOpUje MeIUIIVHe U TIperie]l IUTepaType J0
5.000 peun, a 3a puKas 60IeCHMKA, PaJ] 32 IPAKCY, eAYKATUBHU
4YIaHAK U paj 3a pyOpuKYy ,Je3uk MeguumHe“ 10 3.000 peuy;

panoBu 3a octane pyOpuke Mory mmaTy Hajsuute 1.500 peun.

ITpoBepa 6poja peunt y JOKYMEHTY MOXe e M3BPLINTH y IPOrpa-
my Word xpos nogmern Tools- Word Count vnu File-Properties—
Statistics.

TABEJIE. CBaka Tabena Tpeba na 6yne cama 1o ce6u mako pas-
ymwpuBa. Hacos tpeba oTkymaTu usHag tabere, a objalimbera
ucrnoy we. TaGere ce 03HaYaBajy aparicKM GpojeBrMa IIpeMa

pemocneny HaBohema y TekcTy. Tabese pTATU MCKIBYYUBO Y

nporpamy Word, xpos meuu Table-Insert—Table, y3 nedpunucare
Ta4HOT 6pOja KOJIOHa U pefjoBa Koju he unHnTH Mpexy Tabere.

JecHuM KIMKOM Ha Muy — nomohy omuuja Merge Cells u Split
Cells - ciajatu, ogrocHo semuty henuje. Kyatu ¢ponrom Times
New Roman, BenamHOM c110Ba 12 pt, ¢ je[fHOCTPYKIM POPELOM
u 6e3 yBradera tekcra. Kopuithene ckpahenmnte y raberm tpe6a
00jacHITH Y IereH M UCIIOK Taberte.

YKOJIKO je PYKOIIVC Ha CPIICKOM je3UKY, IPVIOKUTH HasMBe Ta-
6era u nereHpy Ha o6a jesuka. Takobe, y jenHy Taberny, y okBupy
ucte henmje, yHeTH U TEKCT Ha CPIICKOM M TEKCT Ha €HITIECKOM
jesuKy (HMKaKO He IIpaBUTH [iBe Tabere ca jBa jesukal).

CJIUKE. Cnuke ce 0o3HayaBajy apanckuM 6pojeBuma mpema
penocrneny HaBobemwa y TekcTy. IIpuMajy ce MCK/by4MBO AUTH-
tanHe ¢pororpaduje (pHO-6ene wmm y 60ju) pesonyuuje 300
dpi v dopmara 3anmca tiff wam jpg (Mase, MyTHe ¥ CIIMKe JIOIIET
kBanuTeTa Hehe ce mpuxparary 3a mraMname!). YKOIMKO ayTo-
P He HOCeMyjy WV HUCY Y MOTYNHOCTH [ja JOCTaBe JUTUTATHE
¢dororpaduje, OHa OPUTMHATIHE CTIMKe Tpeba CKeHMPATH Kao
Grayscale (nnn y 60ju) y pesonyuuju 300 dpi u cHUMUTY UX ¥
OPUTVHATIHOj BETMYMHIA.

VYKONMKO je PyKOIVIC Ha CPIICKOM je3MKY, IPUIOKUTH Ha3yBe
C/IMKa M JIeTeHAy Ha 06a je3uKa.

Cnuke ce y CBeCIM MOTY IITAMITATU Y 60'|I/I, aay JOAATHE TPOLI-
KOB€ LITAMIIE CHOCE Ay TOPU.

TPAOVIKOHI. Ipaduxonu Tpeba na 6yny ypahenu u gocra-
BIbeHU y niporpamy Excel, a 6u ce Buperne nparehe BpefHocTn
pacropebene o henmjama. Vicre rpadykoHe npexonyparu n 'y
Word-oB [OKyMeHT, Ifie ce rpadVKOHM 03HAYABajy apariCKUM
6pojeBrMa Ipema pefocneny HaBohemwa y Tekcry. CBy Hofaly Ha
rpa¢uKoHy Kyuajy ce y ponry Times New Roman. Kopuinhene
ckpaheHuie Ha rpaguKoOHY Tpe6a 06jaCHUTH Y JIETEHAY UCIION,
rpaduKoHa.

YKOMUKO je PyKOIIUC Ha CPIICKOM je3UKY, IPUTOXKNUTH Ha3MBe
rpadMKOHa ¥ JIeTeHAY Ha 06a jesuKa.

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

Ma). CBu Iofia1iv Ha cxeMU KyI1ajy ce y donty Times New Roman,
BemduHa ciosa 10 pt. Kopumhene ckpahennie Ha cxemu Tpeba
006jaCHUTH Y JIETEH/) UCIIOf CXeMe.

VYKONMKO je pyKOIVIC Ha CPIICKOM je3MKY, IPUIOKUTH Ha3yuBe
cxeMa )1 JIeTeHAY Ha 06a je3MKa.

3AXBAJIHMIA. HaBecTu cBe capaJjHIKe KOji Cy JOIIPMHENN
CTBapamy pajia a He UCIyHhaBajy MepyIa 3a ayTOPCTBO, Kao IITO
cy ocobe koje 06e36ebhyjy Texunuky nomoh, nomoh y mucamy
Ppajia W pyKoBOJie Ofie/berbeM Koje 0b6e3behyje ommuTy moppuiky.
DuHaHCKMjCKa M MaTepHjaaHa moMoh, y 061Ky CIIOH30pCTBa,
CTUIIeHAN]ja, IIOK/IOHA, OIpeMe, JIeKOBa ¥ {PYTo, Tpeba Takohe
Za 6yZie HaBefeHa.
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JIMTEPATYPA. Cniucak pedepeHIIN je OATOBOPHOCT ayTOPa,
a UUTYPAHU WIAHLY Tpeba fa OyAy IaKo IPUCTYIAYHU YNATA-

orma vacomuca. Crora y3 cBaky pedepeHiy o6aBesHo Tpeba
Hasecty DOI 6poj 4iaHKa (jefMHCTBEeHY HUCKY KapakTepa Koja
My je nonepeHa) u PMID 6poj YKOIMKO je YIaHaK MHIEKCUPAaH
y 6asu PubMed/MEDLINE.

PedepeHnIie HyMepycaTyt pelHMM apanckuM 6pojeBuMa npema
penocreny HaBobema y TekcTy. Bpoj pedepeniy He 6u Tpedano
n1a 6yze Behw op 30, 0cuM y Iperieny mTeparype, y KojeM je 5o3-
BOJbEHO J1a 11X 6yze fo 50. Bpoj uuTipaHux OpUTMHAIHUX PafioBa
Mopa 61Ty HajMame 80% Off YKyIHOT 6poja pedepeHIn, OFHOCHO
6poj LUTHPaHNX KIbUT4, [IOVIAB/ba Y KIbUIaMa I IMpeTIefHIX
YIaHaKa Mamu of 20%. YKomuko ce fomahe MoHorpagcke my6-
AMKalyje ¥ YIAHIM MOTY YBPCTUTHU Y pedepeHIle, ayTOpU C

LY>KHY J1a UX IUTUpajy. Behuna nyuTupannx HayyHKX YwiaHAKa He

Tpeba f1a 6yze crapuja ox met roguna. Vizberasatyu kopuiherne
ancrpaxra Kao pedepeHlie, a acTpaKkTe cTapuje off ABe TOfM-

He He unMTHpaTi. Pedepeniie uranaka Koju cy npuxsaheHn 3a
IITaMIT, a7 jOLI HUCY 06jaB/beHI, Tpeba 03HAUUTH Ca in press
¥ IPUIOKUTY JJOKA3 O IPMXBaTamby pajia 3a 00jaB/bMBaIbe.

Pedepente ce unrupajy npema Barnkysepckom cruny (yHudo-
PMICaHUM 3aXTeBIMa 3a PYKOIIVCe KOju ce Tpeaajy Guomeny-
LVHCKIM YaCOIIMCUMA), KOju je ycrocTaBuo MelyHapogsu ko-
MUTET ypefHIKa MeAUIMHCKUX dacomica (http://www.icmje.org),
unju popmar kopucre U.S. National Library of Medicine u 6ase

HayuHuX ny6nukanuja. [Ipumepu HaBobemwa mybaukamuja
(umaHaka, KIbUra ¥ IPyrux MoHorpaduja, e1eKTpOHCKOL, He-
06jaB/beHOT 1 IpyTOr 06jaB/beHOr MaTepujasa) Mory ce mponahu

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

Ba)KHO IIPUJIP)KAaBaTy Ce IOMEHYTOT CTaHZAP/ia, jep je TO jemaH
off HajouTHUjUX (aKTOpa 3a MHAEKCUParbe IIPUINKOM Kiacudu-
KallJje HayYHUX 4acommuca.

ITPOITPATHO ITMICMO (SUBMISSION LETTER). ¥3 pyKomuc
06aBe3HO MPUIOXKUTY 06pasall KOjit CY MOTHMCANIM CBU aYTOPY,
a Koju canpxu: 1) UsjaBy fa paj HpeTXOZHO HMje yOIMKOBaH
U [la HUje MCTOBPEMEHO IIOfHET 3a 00jaB/bUBaIbe Y HEKOM ApY-
TOM YaCOIINCY, 2) U3jaBy Aa Cy PYKOIINC IIPOYNTATIN ¥ OFOOPIIIN
CBM ayTOPY KOjU UCITyH-aBajy Mepy/Ia ayTOPCTBa, U 3) KOHTAKT
IOoJIaTKe CBUX ayTOpa Yy pafy (ajipece, UMejn afpece, TenedoHe

utn.). Branko o6pasan Tpeba npeyseTu ca MHTEPHET-CTPAHULE
vaconuca (http://www.srpskiarhiv.rs).

Takobe je mOoTpe6HO ZOCTABUTH KOIUje CBUX JO3BOJIA 3a: pe-
IPOAYKOBame IIPEeTXOZHO 00jaB/beHOT MaTepljasa, YIOoTpeby
WIycTpauuja u objaB/puBatme MHPOpMalja 0 IO3HATM /bYAUMa
VIV IMEHOBAakbe JbYIM KOjU Cy JOIIPMHENN U3PAIN paja.

YTAHAPUHA U IIPETIIIATA. [Ta 6u pan 6uo o6jaB/beH y
vyacorncy Cpiicku apxus 3a UenoKyiHo 1eKapciiieo, CBU ayTOpU
Mopajy 6utu yianoBu CpIICKOT IEKapCKOT APYIITBa (Y CKIamy
ca wiaHoM 6. CtaTyTa JIpymTBa), JOK IIpBM ayTOp MOpa 6uTn
¥ IPeTIUIATHUK Ha YacOIINC, 3a TONMHY Y K0joj ce paf mpefaje
YpenuuiuTsy. YcraHoBe (IpaBHa INIIa) He MOTY IIPEKO CBOje Ipe-
TIUIaTe Ja MCITYHe OBaj YC/IOB ayTopa (busmykor numna). Y3 py-
KOIIMC pafia Tpeba OCTaBUTU KOINje YIUIATHNULIA 33 WIAHAPUHY
U TIPETILIATY, Kao OKa3 O yIIaTaMa. AyTOPY 13 MHOCTPAHCTBA
HUCY TY>XKHM 2 6yny wianoBu CpIICKOT IEKapPCKOT IPYIITBA
HUTY OPeTIIATHUIY Ha Yacomuc 3a Tekyhy ronuny. lomaTHe
uHdopMaIje 0 WIAHAPMHYU U MPETIUIATH MOTY Ce TOOUTH Ha
tenedone 011/3245-149 1 011/3346-963, OZHOCHO MMejTIOM
(srparhiv@bvcom.net) n Ha MHTEpHET-CTPAHULIM YaCOMMCa
(http://www.srpskiarhiv.rs).

CITAILE PYKOIIMCA. Pykonuc pajja 1 CBU IPUIO3N Y3 paj,
MOTY Ce JOCTaBUTY UMejIoM (srparhiv@bvcom.net), eneKTpOHCKM
IPEKO CYUCTeMa 3a IPJjaB/bUBatbe Ha MHTEPHET-CTPAHNIIN 4aco-
mca (http://www.srpskiarhiv.rs), Ipelopy4eHOM IOLINBKOM WM
JINYHO, JOTACKOM Y YPEIHUIITBO. YKOIMKO Ce paf Lllajbe IOIITOM
VIV JOHOCH Y YPEeIHMIITBO, PYKOIIVC Ce JOCTaB/ba OfLITAMIIAH
y Tpu IpuMepKa 11 HapesaH Ha CD (CHUM/beHV MaTepuja Tpeba
Za je MICTOBETaH OHOM Ha IaIMpYy).

HAIIOMEHA. Pap xoju He ucnywaBsa yc/IoBe OBOT YIIyTCTBa He
Moxxe 6utn yryhen Ha perjensujy u 6uhe Bpahen ayropuma na
ra JonyHe 1 ucIipase. [IpuapxaBameM yIyTCTBa 3a IPUIPEMY
pafa sHaTHO he ce cKpaTUTM BpeMe LieJIOKYIIHOT Ipolieca Jo
06jaB/pMBama pajia y 4acoIucy, To he MOSUTUBHO yTULIATH Ha
KBa/IMTET WIAHAKA Y PEIOBHOCT M3/IaXKerha CBe3aKa.

3a cBe gomaTHe nHdOpMalyje, MOIMMO a ce 0OpaTHTe Ha JO-
JleHaBefleHe afipece 11 6poj TenmedoHa.

ATTPECA:

Cpricko 71eKapcKo pyIITBO

YpepuuiTso yaconuca , CpICKY apXMB 3a LITIOKYITHO
JIeKapcTBO

V. xpapuue Haranuje 1

11000 beorpag,

Cpbuja

TEJTE®OH: 011/409-2776
E-MAIL: srparhiv@bvcom.net
MHTEPHET APECA: http://www.srpskiarhiv.rs
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Before submitting their paper to the Editorial Office of the
Serbian Archives of Medicine, all the authors should read the
Instructions for Authors, where they will find all the necessary
information on writing their manuscript in accordance to the
journal’s standards. It is essential that authors prepare their
manuscript according to established specifications, because
failure to follow them may result in paper being delayed or
rejected. Therefore, contributors are strongly encouraged to
read these instructions carefully before preparing a manuscript
for submission to the Serbian Archives of Medicine.

GENERAL INSTRUCTIONS. Original and professional papers

should be written entirely and exclusively in the English language

with a summary and title page in both English and Serbian. The
text of the manuscript should be typed in MS Word using the

Times New Roman typeface, and font size 12 pt. The text should
be prepared with margins set to 25 mm and onto A4 paper size,
with double line spacing, aligned left and the initial lines of all
paragraphs indented 10 mm, without hyphenation. Tabs and suc-
cessive blank spaces are not to be used for text alignment; instead,
ruler alignment control tool and Toolbars are suggested. In order
to start a new page within the document, Page Break option should
be used instead of consecutive enters. Only one space follows after
any punctuation mark. If special signs (symbols) are used in the
text, use the Symbol font. References cited in the text are numbered
with Arabic numerals within parenthesis (for example: [1, 2]), in
order of appearance in the text. Pages are numbered consecutively
in the right bottom corner, beginning from the title page.

When writing text in English, linguistic standard American Eng-
lish should be observed. Write short and clear sentences. Generic
names should be exclusively used for the names of drugs. Devices
(apparatuses, instruments) are termed by trade names, while their
name and place of production should be indicated in the brackets.
If a letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., **Tc, IL-6,
0, B, CDS).

If a paper is a part of a master’s or doctoral thesis, or a research
project, that should be designated in a separate note at the end
of the text. Also, if the article was previously presented at any
scientific meeting, the name, venue and time of the meeting
should be written.

CLINICAL TRIALS. Clinical trial is defined as any research
related to one or more health related interventions in order to
evaluate the effects on health outcomes. The trial registration
number should be included as the last line of the summary.

ETHICAL APPROVAL. Manuscripts with human medical
research, or patients case histories should contain a statement
that the subjects’ written consent was obtained, according to the
Declaration of Helsinki, the study has been approved by com-
petent ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal studies
should contain statement of the institutional ethics committee
and meet local legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript

please see World Association of Medical Editors (WAME, www.
wame.org) policy statement on conflict of interest.

AUTHORSHIP. All individuals listed as authors should be quali-
fied for authorship. Every author should have participated suf-
ficiently in writing the article in order to take responsibility for
the whole article and results presented in the text. Authorship is
based only on: crucial contribution to the article conception, ob-
taining of results or analysis and interpretation of results; design
of manuscript or its critical review of significant intellectual value;
final revision of the manuscript being prepared for publication.

The authors should enclose the description of contribution to
the article of every co-author individually (within the Submis-
sion Letter). Funding, collection of data or general supervision
of the research group alone cannot justify authorship. All other
individuals having contributed to the preparation of the article
should be mentioned in the Acknowledgment section, with de-
scription of their activities, and their written consent.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any ab-
breviations; each author’s full names and family names (no titles),
indexed by numbers; official name, place and country of the in-
stitution in which authors work (in order corresponding to the
indexed numbers of the authors); at the bottom of the page: name
and family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, communication,
review article, case report, article on history of medicine, article
for “Language of medicine” and article for practitioners, the sum-
mary not exceeding 100-250 words should be typed on the sec-
ond page of the manuscript. In the original article, the summary
should have the following structure: Introduction, Objective,
Methods, Results, Conclusion. Each segment should be typed in
a separate paragraph using boldface. The most significant results
(numerical values), statistical analysis and level of significance
are to be included. In case reports, the summary should consist
of the following: Introduction, Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate para-
graph using boldface. In other types of papers, the summary has
no special outline.

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

TRANSLATION INTO SERBIAN. The third page of the manu-
script should include: title of the paper in the Serbian language;
each author’s full name and family name (no titles), indexed by
numbers; official name, place and country of the institution in
which authors work. On the fourth page of the manuscript the
summary (100-250 words) and keywords (3-6) should be typed,
but this refers only to papers in which a summary and keywords
are compulsory. The terms taken from foreign literature should

be translated into comprehensible Serbian. All foreign words or
syntagms that have a corresponding term in Serbian should be

must be accompanied by a disclosure statement from all authors

replaced by that term.

(contained within the Submission Letter) declaring any potential

interest or stating that the authors have no conflict of interest. For
additional information on different types of conflict of interest,

If an article is entirely in Serbian (e.g. article on history of medi-
cine, article for “Language of medicine’, etc.), captions and leg-



ends of all enclosures (tables, graphs, photographs, schemes) - if
any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section headings
should be in capital letters using boldface. An original article
should have the following section headings: Introduction, Ob-
jective, Methods, Results, Discussion, Conclusion, References.
A review article includes: Introduction, corresponding section
headings, Conclusion, References. The first named author of a
review article should cite at least five auto-citations (references
of which he was the author or co-author of the paper) of papers
published in peer-reviewed journals. Co-authors, if any, should
cite at least one auto-citation of papers also published in peer-
reviewed journals. A case report should consist of: Introduction,
Case Report, Discussion, References. No names of patients, ini-
tials or numbers of medical records, particularly in illustrations,
should be mentioned. Case reports cannot have more than seven
authors.

All enclosures (tables, graphs, photographs, etc.) should be

placed at the end of the manuscript, while in the body of the

text a particular enclosure should only be mentioned and its
referred place indicated. The final arrangement (position) of

the enclosures before printing will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for very long
names of chemical compounds, or as well-known abbreviations
(standard abbreviations such as DNA, AIDS, HIV, ATP, etc.).
Full meaning of each abbreviation should be indicated when it is
first mentioned in the text unless it is a standard unit of measure.
No abbreviations are allowed in the title. Abbreviations in the
summary should be avoided, but if they have to be used, each of
them should be explained again when first mentioned in the text.

DECIMAL NUMBERS. In papers written in English, including
text of the manuscript and all enclosures, a decimal point should
be used in decimal numbers (e.g. 12.5+3.8), while in Serbian pa-
pers a decimal comma should be used (e.g. 12,5+3,8). Wherever

applicable, a number should be rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram - kg,
liter - [) or subunits. Temperature should be in Celsius degrees
(°C), quantity of substance in moles (m0l), and blood pressure
in millimeters of mercury column (mm Hg). All results of he-
matological, clinical and biochemical measurements should be
expressed in the metric system according to the International
System of Units (SI units).

LENGTH OF THE MANUSCRIPT. The entire text of the manu-
script - title page, summary, the whole text, list of references, all
enclosures including captions and legends (tables, photographs,
graphs, schemes, sketches), title page and summary in Serbian
- must not exceed 5,000 words for original articles, communi-
cations, review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, educational
articles and articles for “Language of medicine”; for any other
section maximum is 1,500 words.

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

TABLES. Each table, with its legend, should be self-explanatory.
The title should be typed above the table and any explanatory in-
formation under the table. Tables should be numbered in Arabic

numerals in order of citation in the text. Use MS Word, the menu
Table-Insert-Table, inserting the adequate number of rows and
columns. By the right click of the mouse, use the options Merge
Cells and Split Cells. Use Times New Roman, font size 12 pt, with
single line spacing and no indent to draw the tables. Abbrevia-
tions used in tables should be explained in the legend below the
respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages (do not
create two separate tables with a single language!).

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

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

Photographs may be printed and published in color, but the ex-
penses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to see the
respective values distributed in the cells. The same graphs should
be copied and pasted to the Word document, numbered in Arabic
numerals by order of citation in the text. The text in the graphs
should be typed in Times New Roman. Abbreviations used in
graphs should be explained in the legend below the respective
graph.

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

SCHEMES (SKETCHES). Schemes should be drawn in Corel-
Draw or Adobe Illustrator (programs for drawing vectors, curves,
etc.). The text in the schemes should be typed in Times New Ro-
man, font size 10 pt. Abbreviations used in schemes should be
explained in the legend below the respective scheme.

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

ACKNOWLEDGMENT. List all those individuals having con-
tributed to preparation of the article but having not met the cri-
teria of authorship, such as individuals providing technical assist-
ance, assistance in writing the paper or running the department
securing general support. Financial aid and all other support in
the form of sponsorship, grants, donations of equipment and
medications, etc., should be mentioned too.

REFERENCES. The reference list is the responsibility of the au-
thors. Cited articles should be readily accessible to the journals
readership. Therefore, following each reference, its DOI number
and PMID number (if the article is indexed for MEDLINE/
PubMed) should be typed.

References should be numbered in Arabic numerals in order of
citation in the text. The overall number of references should not
exceed 30, except in review articles, where maximum 50 is ac-



INSTRUCTIONS FOR AUTHORS

ceptable. The number of citations of original articles must be at
least 80% of the total number of references, and the number of
citations of books, chapters and literature reviews less than 20%.

If monographs and articles written by Serbian authors could be
included in the reference list, the authors are obliged to cite them.

The majority of the cited articles should not be older than five
years. Abstracts should be avoided as references, and those older

than two years should not be included in citations. The references
of articles accepted for publication should be designated as in
press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style (Uni-
formed Requirements for Manuscripts Submitted to Biomedical
Journals), rules and formats established by the International
Committee of Medical Journal Editors (http://www.icmje.org),
used by the U.S. National Library of Medicine and scientific

publications databases. Examples of citing publications (journal
articles, books and other monographs, electronic, unpublished
and other published material) can be found on the website http://

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

SUBMISSION LETTER. The manuscript must be accompa-
nied by the Submission Letter, which is signed by all authors
and includes the following: 1) statement that the paper has never
been published and concurrently submitted for publication to
any other journal; 2) statement that the manuscript has been
read and approved by all authors who have met the criteria of
authorship; and 3) contact information of all authors of the article
(address, email, telephone number, etc.). Blank Submission Let-
ter form can be downloaded from the journal’s website (http://
www.srpskiarhiv.rs).

Additionally, the authors should submit the following copies of all
permits for: reproduction of formerly published material, use of
illustrations and publication of information on known people or
disclosure of the names of people having contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES. In order
to publish their article in the Serbian Archives of Medicine, all au-
thors must be members of the Serbian Medical Society (according
to the Article #6 of the Statute of the SMS) for the year in which

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

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

published in the journal. However, if it is their wish to do so, all
the relevant information can be obtained via email address of

the Editorial Office (srparhiv@bvcom.net) and on the journal’s
website (http://www.srpskiarhiv.rs).

SUBMISSION OF THE MANUSCRIPT. Manuscript and all
enclosures can be sent by email (srparhiv@bvcom.net) or via the
journal’s website (http://www.srpskiarhiv.rs). If sent by registered
mail or delivered in person at the Editorial Office in Belgrade, it
should contain three printed copies and a CD with the version
identical to that on paper.

NOTE. The papers not complying with these instructions will not
be reviewed and will be returned to the authors for revision. Ob-
serving the instructions for preparation of papers for the Serbian
Archives of Medicine will shorten the time of the entire process
of publication and will have a positive effect on the quality and
timely release of the journal’s issues.

For further information, please contact us at the following address:

ADDRESS:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Srpski arhiv za celokupno lekarstvo*
UL kraljice Natalije 1

11000 Beograd

Serbia

PHONE: +381 11 409 2776
E-MAIL: srparhiv@bvcom.net
WEBSITE: www.srpskiarhiv.rs
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