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Theodoor Rombouts (1597—-1637): The tooth puller (extractor), oil on
canvas, 235.5 cm x 156.5 cm; Museum of Fine Arts, Ghent, Netherlands.

The Publisher and the Editorial Board of the Vojnosanitetski pregled
(VSP) already 10 years successively, on March 2, as a part of marking the
Day of the Military Medical Academy in Belgrade, in which the Editorial
Office of the Journal is located, assign acknowledegment to the most pro-
ductive author and reviewer in the previous year. Laureates of the VSP for
2014, are for the first time experts in the field of dental medicine, which
proves the fact that more and more articles from this field have recently
been published in our Journal (see Editorial, pages 215-8).

Theodoor Rombouts (1597-1637): Covek koji vadi zub, ulje na platnu,
235,5 cm x 156,5 cm; Muzej lepih umetnosti, Gent, Holandija.

Izdavac 1 Urednistvo ¢asopisa ,,Vojnosanitetski pregled* (VSP), ve¢ 10
godinu zaredom, 2. marta, u sklopu obelezavanja Dana Vojnomedicinske
akademije u Beogradu, u kojoj je smestena Redakcija VSP, dodeljuju pri-
znanje najplodnijem autoru i recenzentu ¢asopisa za prethodnu godinu.
Laureati ¢asopisa za 2014. godinu, po prvi put su stru¢njaci iz oblasti sto-
matologije, §to samo potvrduje ¢injenicu da se poslednjih godina na strani-
cama naseg ¢asopisa objavljuje sve vise radova iz ove oblasti (vidi Uvod-
nik, str. 215-8).
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The Author and the Reviewer of the Year 2014 Award by

Vojnosanitetski pregled

Priznanje Casopisa ,,Vojnosanitetski pregled* najplodnijem autoru i1 recenzentu

Silva D

u 2014. godini

obrié¢

Institute for Scientific Information, Military Medical Academy, Belgrade, Serbia

The Vojnosanitetski pregled (VSP) was initiated as the of-
ficial professional and scientific journal of medical doctors,
stomatologists and pharmacists of the Army of Serbia, so it has
been publishing papers on medicine, dental medicine and phar-
macy from the very beginning. Over the years, according to the
field of research the highest number of published papers come
from clinical medicine, then there come those on the problems of
dental medicine, while the smallest number of papers come from
pharmacy. It is no surprise then that from the start of awarding
the prize the Author of the Year by Vojnosanitetski pregled (in
1996 for 1995) up to the last year, the most numerous prizes
were awarded to the medical doctors (15), two times to pharma-
cists, and to molecular biologists (2). It coincides with the fact
that since 2011, when the prize the Reviewer of the Year was es-
tablished, this title has been received by medical doctors. This is
the first time, however, that this year both prizes rush to the
hands of the experts on dental medicine. The fact characteristic
for what we have been noticed for the last few years, is the in-
creasing influx of papers on dental medicine.

The Author of the Year 2014 is Asisst. Prof. Tatjana Cut-
ovi¢, DMD, PhD, from the Clinic of Dental Medicine, Depart-
ment of Orthopedics of the Jaw, Military Medical Academy,
Belgrade. She is Assistant Professor at the Medical Faculty of
the Military Medical Academy, University of Defence, in Bel-
grade. The Reviewer of the Year 2014 is a retired Professor of
the Faculty of Dental Medicine, University of Belgrade, Dr.
Ljubomir Todorovi¢, DMD, PhD.

The applicable diplomas will be aworded to them on
March 2, on the occasion of marking the Day of the Military
Medical Academy, Belgrade, where the Editorial Office of the
VSP is situated.

As mentioned many times before, the criteria for the prize
the Author of the Year are based on the number of published pa-
pers within the year in question, the category of the papers, as
well as the order of the authors, and the great number of points is
received for the category of original papers and being the first
among the authors.

Budu¢i da je Vojnosanitetski pregled (VSP) osnovan
kao zvani¢ni stru€ni i naucni Casopis lekara, stomatologa i
farmaceuta Vojske Srbije, u njemu su od samog pocetka ob-
javljivani radovi iz oblasti medicine, stomatologije i farmaci-
je. Posmatrano po oblastima, ve¢ godinama najve¢i broj ob-
javljenih c¢lanaka pripada oblasti klini¢ke medicine, zatim
slede clanci koji se odnose na stomatolosku problematiku,
dok najmanje ¢lanaka dolazi od pripadnika farmaceutske
struke. Zbog toga ne treba da cudi $to je, od pocetka dodele
priznanja za autora godine VSP (1996. godine za 1995) do
zakljucno sa proslom godinom, najveci broj njih pripao leka-
rima (15 puta), u dva navrata farmaceutima, i isto toliko mo-
lekularnim biolozima. U skladu sa ovim je i podatak da su,
od 2011. godine kada je ustanovljeno i priznanje za Recen-
zenta godine VSP, tu titulu poneli pripadnici lekarske profe-
sije. Ove godine, medutim, po prvi put priznanje i za Autora i
za Recenzenta godine VSP ide u ruke stru¢njacima iz oblasti
stomatologije. Ovaj podatak , na neki nacin, odslikava ono
Sto uo¢avamo ve¢ par godina unazad, a to je sve veci priliv
radova iz oblasti stomatologije.

Autor godine za 2014. jeste dr sci. stom. Tatjana Cuto-
vi¢ iz Klinike za stomatologiju (Odeljenje za ortopediju vili-
ce) Vojnomedicinske akademije (VMA) u Beogradu i docent
Medicinskog fakulteta VMA Univerziteta odbrane u Beogra-
du, a Recenzent godine VSP za 2014, dr sci. stom. Ljubomir
Todorovi¢, redovni profesor Stomatoloskog fakulteta Univer-
ziteta u Beogradu u penziji. Njima ¢e 2. marta, u sklopu obe-
lezavanja Dana Vojnomedicinske akademije u Beogradu, u
kojoj je smeStena Redakcija VSP, biti uruene odgovarajuce
diplome.

Kao $to je ve¢ vise puta spominjano, kriterijumi za izbor
Autora godine baziraju se na broju radova objavljenih u go-
dini za koju se priznanje dodeljuje, kategoriji kojoj rad pripa-
da i redosledu medu autorima, pri ¢emu najveci broj bodova
donosi kategorija Originalni ¢lanci i prvo mesto medu auto-
rima. Kada je posredi izbor za Recenzenta godina, onda se u
obzir uzima broj uradenih recenzija, poStovanje datog roka za

Correspondence to: Silva Dobri¢, Institute for Scientific Information, Military Medical Academy, Crnotravska 17, 000 Belgrade, Serbia.

Phone: +381 11 3609 311. E-mail: vsp@vma.mod.gov.rs
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Regarding the Reviewer of the Year, the number of peer
reviewed papers is what matters, meeting time limits, and above
all critical recognizing of a paper.

Assistant Professor Tatjana Cutovi¢, DMD, PhD, pub-
lished three original papers in the Vojnosanitetski pregled last
year, in the two of them being the first author, and the coauthor
in the third one (Table 1). It has to be pointed out that Assistant
Professor Tatjana Cutovi¢ has been one of the most fruitful au-
thors of our Journal for a longer time, thus this prize is quite a
logical result of that.

For years Professor Ljubomir Todorovi¢, DMD, PhD, is,
also, one of the most involved peer reviewers in our Journal.
From 2002 on he has been the member of the Editorial Board of
the VSP, as well, contributing significantly by his wide experi-
ence to increasing the quality and reputation and international af-
firmation of the Journal. That makes me particularly pleased
with the prize awarded just to him.

njihovo dostavljanje, kao i poStovanje opsSte prihvacenih
principa za kriticko sagledavanje nau¢nog ¢lanka.

Doc. dr Tatjani Cutovié proile godine na stranicama
VSP objavljena su tri rada iz kategorije Originalni ¢lanci. U
dva od njih bila je prvi autor, a u tre¢em koautor (Tabela 1).
Treba istaéi da je doc. dr Tatjana Cutovi¢ ve¢ duze vreme
jedan od najplodnijih autora naseg Casopisa, pa ne cudi §to
je za 2014. godinu njena publicisti¢ka produktivnost nagra-
dena ovim priznanjem. Takode, prof. dr Ljubomir Todoro-
vi¢, ve¢ godinama jedan je od naSih najangazovanijih re-
cenzenata. Od 2002. godine on je redovni ¢lan Urednistva
VSP i svojim bogatim iskustvom, i kao urednik i kao recen-
zent, znacajno je doprineo podizanju kvaliteta i ugleda sa-
mog Casopisa, kao i njegovoj medunarodnoj afirmaciji.
Zbog toga mi je posebno zadovoljstvo §to je priznanje Re-
cenzent godine ovaj put pripalo, upravo njemu.

Table 1

Articles of Asisst. Prof. Tatjana Cutovi¢ published in the Vojnosanitetski pregled in 2014 /
/ Clanci doc. dr Tatjane Cutovié¢ objavljenih u Vojnosanitetskom pregledu u 2014. godini

I];IO'/ Article c.?tefg ory/ Authors and title of article/ Autori i naslov ¢lanka
I. Kategorija ¢lanka
1 Original article/ Tatjiana Cutovié, Nebojsa Jovié, Ljiljana Stojanovié, Julija Radojicié, Irena Mladenovic,
Originalni ¢lanak Stevo Matijevi¢, Ruzica Kozomara. A cephalometric analysis of the cranial base and frontal
part of the face in patients with mandibular peognathism. Vojnosanit Pregl 2014; 72(6):
534-41.
2 Original article/ Tatiana Cutovié, Nebojsa Jovié, Ruzica Kozomara, Julija Radojici¢, Mirjana JanoSevié,
Originalni ¢lanak Irena Mladenovié, Stevo Matijevié. Cephalometric analysis of the middle part of the face in
patients with mandibular prognathism. Vojnosanit Pregl 2014; 71(11): 1026-33.
3 Original article/ Julija Radojicié, Tatjana Tanié, Nebojsa Jovié, Tatjana Cutovié, Konstatinos Papadopoulos.

Originalni ¢lanak

Presurgical orthodontic treatment of patients with complete bilateral cleft lip and palate.

Vojnosanit Pregl 2014; 71(7): 693-9.

What follows are the concise biographies of the 2014 lau-
reates by the VSP. It is my true pleasure to congratulate to them
for these recognitions in the name of the Publisher, members of
the Editorial Board and Editorial Office and of me personally,
hoping that many similar occasions will come.

The short biography of the Author of the Year 2014 by
the VSP — Asisst. Prof. Tatjana Cutovié, DMD, PhD.

Dr. Tatjana Cutovié¢ (born September 28, 1964 in the town of
Cacak) graduated from the Faculty of Dental Medicine, Univer-
sity of Belgrade in 1990, where se, also, passed specialization in
the orthopedics of jaws in 1995.

U nastavku ¢e, kao i do sada, biti date kratke biografije
laureata VSP za 2014. godinu. Ja koristim priliku da im u ime
Izdavaca, Urednistva i Readakcije VSP, kao i u svoje lino
ime, Cestitam na ovim priznanjima, sa zeljom za jo§ mnogo
sli¢nih uspeha u narednim godinama.

Kratka biografija Autora godine Vojnosanitetskog
pregleda za 2014. godinu.

Dr Tatjana Cutovié¢ rodena 28.09.1964. godine u Cacku. Di-
plomirala je na Stomatoloskom fakultetu Univerziteta u Beo-
gradu 1990. godine, gde je zavrsSila i specijalizaciju iz orto-
pedije vilica 1995. godine

Assist. Prof. Tatjana Cutovi¢, DMD, PhD — The Author of the Year 2014 by the Vojnosanitetski pregled /
Doc. dr sc. stom. Tatjana Cutovi¢ — Autor godine Vojnosanitetskog pregleda za 2014.
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She received her M.A. degree in 2007 and PhD degree in
2012 at the Faculty of Medicine, University of
Prishtina/Kosovska Mitrovica (Title od dissertation: The signifi-
cance of cranio-dento-facial characteristics of various types of
mandibular prognathism).

She has been employed in the Military Medical Academy,
Belgrade ever since 1996, at the Clinic for Dental Medicine (De-
partment for the Orthopedics of Jaws). She is an Assistant Pro-
fessor in Oral Medicine at the Faculty of Medicine of the Mili-
tary Medical Academy, University of Defence in Belgrade.

Her scientific and professional interests are: orthodontia in
adults and in those with advanced periodontal disease, studies of
skeletal abnormalities class III, especially mandibular prog-
nathism, its etiology, diagnostics and the aspects of multidisci-
plinary therapy.

Together with colleagues from the Clinic for Maxillofacial
Surgery, Military Medical Academy in Belgrade, Dr. Cutovi¢
got many years of experience with patients presented with seri-
ous acquired dentofacial deformities, where she is a steady
member of the Consultation Team for the orthopedics of jaws.

Regarding advanced training, Dr. Cutovi¢ passed 18 inter-
national courses. She is the author and coauthor of numerous
scholarly papers on the orthopedics of jaws (out of which 12
were published in the journals covered by Science Citation Index
Expanded database), as well as two monographs.

The short Biography of the Reviewer of the Year 2014
by the VSP — Prof. Ljubomir Todorovi¢, DMD, PhD.

Prof. Ljubomir Todorovi¢, DMD, PhD (born 1947, Bel-
grade) graduated from the Faculty of Dental Medicine, Univer-
sity of Belgrade, in 1971 where he also passed specialization
exam in 1979, received M.A. degree in 1975 (Master thesis:
Clinical and laboratory assessment of the interaction of
amitriptyline with some local anesthetic solutions), and PhD
degree in 1985 (Dissertation: Changes in reactivity of tissue
following supervoltage radiotherapy for malignant tumors of
the mouth cavity and the neck). Specific fields of his work are
oral surgery and dental anesthesiology.

Na Medicinskom fakultetu Univerziteta u Pristini, sa
sediStem u Kosovskoj Mitrovici odbranila je magistarski
rad 2007. godine, a doktorat 2012. godine (Naziv doktor-
skog rada: Znacaj kranio-dento-facijalnih karakteristika raz-
li¢itih oblika mandibularnog prognatizma).

Od 1996. godine zaposlena je u VMA, na Klinici za
stomatologiju (Odeljenje za ortopediju vilica). Docent je iz
uze naucne oblasti Oralna medicina na Medicinskom fakul-
tetu VMA Univerziteta odbrane u Beogradu.

Uza oblast njenog stru¢nog i nau¢nog rada su: ortodon-
cija odraslih pacijenata i pacijenata sa uznapredovalom paro-
dontalnom bolescu i proucavanje etiologije, dijagnostike i as-
pekata multidisciplinarne terapije skeletnih nepravilnosti IIT
klase, posebno mandibularnog prognatizma.

U saradnji sa kolegama iz Klinike za maksilofacijalnu
hirurgiju VMA, ve¢ duzi niz godina ucestvuje u lecenju pa-
cijenta sa teSkim urodenim i ste¢enim dento-facijalnim de-
formitetima, a kao iskusan ekspert u toj oblasti stalni je ¢lan
konzilijuma za deformitete lica i vilica.

U okviru profesionalnog usavrSavanja zavrSila je 18
medunarodnih kurseva. Autor je i koautor brojnih naucnos-
truénih radova iz oblasti ortopedije vilica, od ¢ega 12 u Caso-
pisima sa SCI listi, kao i dve monografije.

Kratka biografija Recenzenta godina Vojnosanitet-
skog pregleda za 2014. godinu

Prof. dr Ljubomir Todorovi¢ roden je u Beogradu 1947.
godine. Diplomirao na Stomatoloskom fakultetu Univerziteta
u Beogradu 1971. Na istom fakultetu 1979. godine polozio je
specijalisticki ispit iz oralne hirurgije, odbranio magistarski
rad (Klinicko i laboratorijsko ispitivanje interakcije amitripti-
lina i pojedinih lokalnih anestetickih rastvora) 1975. godina, i
doktorski rad (Promene reaktivnosti tkiva posle supervoltaz-
ne radioterapije malignih tumora usne Supljine i vrata ) 1985.
Uza oblast njegovog strucnog i nau¢nog rada jeste oralna hi-
rurgija i stomatoloska anesteziologija.

Prof. Ljubomir Todorovi¢, DMD, PhD — the Reviewer of the year 2014 by the VVojnosanitetski pregled /
Prof. dr sc. stom. Ljubomir Todorovi¢ — Recenzent godine Vojnosanitetskog pregleda za 2014.
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Prof. Todorovi¢ has been the Professor at the Faculty of
Dental Medicine, Belgrade since 1995 (retired on October 1,
2012). He was the Head of the Clinic for Oral Surgery in Bel-
grade in a period 1996-2000, the Vice Dean of the Faculty of
Dental Medicine, Belgrade from 2006 to 2012 (two mandates).
In 1985 he passed advanced training at the Eastman Dental Insti-
tute, University College Hospital, London, and in 1986 at John
Radcliffe Hospital, Oxford, Great Britain.

Prof. Todorovi¢ is a Professor of Oral Surgery and Dental
Anesthesiology at undergraduate studies, as well as of the Meth-
odology of Research and Publishing in Biomedical Sciences at
PhD and Academic Specialization studies. Also, used to be a
Visiting Professor of Oral Surgery at the Faculty of Dental
Medicine, Benghazi, Libya, the town of Foca (Bosnia and Her-
zegovina) and Podgorica (Montenegro).

Within his long career, Prof. Todorovi¢ used to be a Men-
tor, a Chairman to the Commission for the Specialization Exams
of Oral Surgery, a President and a Member of numerous com-
missions for M.A. and PhD exams. He is, also, the author of six
textbooks, one atlas, and two chapters in two scientific mono-
graphs. Prof. Todorovi¢ published 83 papers (43 in Serbian jour-
nals, and 40 in foreign ones), took part in reports and inviting
lectures at home (92), and abroad (39), and was cited totally 88
times.

Prof. Todorovi¢ has been the member of the Serbian Medi-
cal Society since 1972, the Secretary of the Section of Dental
Medicine (1981-1984), the President of the Section of Oral Sur-
gery (1995-1999), and the Associate Member of the Academy
of Medical Sciences of the Serbian Medical Society (since
2000). He received numerous recognitions in the Serbian Medi-
cal Society.

Also, Prof. Todorovi¢ is the member of the International
Association of Oral and Maxillofacial Surgeons, British Asso-
ciation of Oral and Maxillofacial Surgeons, Groupement Inter-
national pour la Recherche Scientifique en Stomatologie et
Odontologie, and Balkan Stomatological Society; also used to
be Deputy Editor-in-Chief of Dental Medicine Journal of Ser-
bia (1986-1993) and the Editor-in-Chief of this Journal (1994—
2001) and the Oral Surgery Bilten of Serbia (1998-2002); he is
also Editor-in- hief of the Balkan Journal of Dental Medicine
starting from its foundation in 1997. Since 2002 Prof. To-
dorovi¢ has been an ordinary member of the Editorial Board of
the Vojnosanitetski Pregled.

Za redovnog profesora Stomatolo$kog fakulteta Univer-
ziteta u Beogradu biran je 1995. (penzionisan je 01.10.2012).
Bio je nastavnik iz predmeta Oralna hirurgija i Stomatoloska
anestezija na dodiplomskim studijama, a na doktorskim i
akademskim specijalistickim studijama iz predmeta Metodo-
logija naucno-istrazivackog rada i Publikovanje u biomedi-
cinskim naukama. Kao gostujuéi profesor drzao je nastavu
iz oralne hirurgije na StomatoloSkim fakultetima u Bengazi-
ju, Libija, Fo¢i (Bosna i Hercegovina) i Podgorici (Crna
Gora).

Upravnik Klinike za oralnu hirurgiju u Beogradu bio je
od 19962000, a prodekan Stomatoloskog fakulteta u dva man-
data, od 2006. do 2012. godine. UsavrSavao se na Eastman Den-
tal Institute University College Hospital uw Londonu (1985) i
John Rad(cliffe Hospital u Oksfordu (1986) u Velikoj Britaniji.

Tokom dugogodiSnje karijere viSe puta je bio mentor stu-
dentskih i specijalistickih radova, kao i magistarskih i doktor-
skih teza. Bio je predsednik Komisije za specijalistiCke ispite
za oblast oralna hirurgija, predsednik ili ¢lan veceg broja komi-
sija za odbranu magistarskih i doktorskih teza. Autor je 6 ud-
Zbenika, 1 atlasa i 2 poglavlja u dve naucne monografije. Ob-
javio je 83 rada (43 u domacim Casopisima, 40 u inostranim), a
ucestvovao je saopstenjima i pozivnim predavanjima na broj-
nim domacim (92) i inostranim (39) skupovima. Njegovi rado-
vi citirani su 88 puta.

Aktivan je clan Srpskog lekarskog drustva (SLD) od
1972. godine, a od 2000. godine i ¢lan Akademije medicinskih
nauka SLD. Bio je sekretar Stomatoloske sekcije SLD (1981—
1984) i predsednik Sekcije za oralnu hirurgiju SLD (1995-
1999). Za svoj rad u Drustvu dobio je veci broj priznanja.

Takode, Clan je International Association of Oral and
Maxillofacial Surgeon, British Association of Oral and
Maxillofacial Surgeons, Groupement International pour la Rec-
herche Scientifique en Stomatologie et Odontologie' i Balkan
Stomatological Society. Bio je zamenik glavnog i odgovornog
urednika Stomatoloskog glasnika Srbije (1986-1993), a njegov
glavni i odgovorni urednik od 1994. do 2001. godine. Takode,
uredivao je i Bilten oralnih hirurga Srbije od 1998. do 2002. go-
dine. Glavni je i odgovorni urednik Balkan Journal of
Stomatology (sada Balkan Journal of Dental Medicine) od nje-
govog osnivanja — 1997. godine. Ovu funkciju vr$i punih 18 go-
dina i dalje. Od 2002. godine stalni je ¢lan Uredivackog odbora
Vojnosanitetskog pregleda.
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Morfometrijska analiza kolagena 1 inflamatornih ¢elija u periodontalnoj bolesti
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Milovanovi¢¥'", Zlatibor Andjelkoviéﬁ, Miroslav Obrenovi¢', Radivoje
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Abstract

Background/Aim. Periodontal disease affects gingival tissue
and supporting apparatus of the teeth leading to its decay. The
aim of this study was to highlight and precisely determine his-
tological changes in the gum tissue. Methods. Gingival biopsy
samples from 53 healthy and parodontopathy-affected patients
were used. Clinical staging of the disease was performed. Tissue
specimens were fixed and routinely processed. Sections, 5 pm
thin, were stained with hematoxylin and eosin, histochemical
Van-Gieson for the collagen content, Spicer method for mast-
cells and immunochemical method with anti-CD68 and anti-
CD38 for the labelling of the macrophages and plasma-cells.
Morphometric analysis was performed by a M42 test system.
Results. While the disease advanced, collagen and fibroblast
volume density decreased almost twice in the severe cases
compared to the control ones, but a significant variation was
observed within the investigated groups. The mast-cell number
increased nearly two times, while the macrophage content was
up to three times higher in severe parodontopathy than in
healthy gingival tissue. However, the relative proportion of the-
se cells stayed around 6% in all cases. Plasma-cells had the
most prominent increase in the number (over 8 times) com-
pared to the control, but again, a variation within investigated
groups was vety high. Conclusion. Gingival tissue destruction
caused by inflammatory process leads to significant changes in
collagen density and population of resident connective tissue
cells. Although inflaimmatory cells dominated with the disease
advancing, a high variation within the same investigated groups
suggests fluctuation of the pathological process.

Key words:
peridontal diseases; gingiva; histological techniques;
collagen; macrophages; plasma cells.

Apstrakt

Uvod/Cilj. Parodontopatija utice na tkivo desni i potpot-
nog aparata zuba i dovodi do njegovog propadanja. Cilj
ovog istrazivanja bio je da se istaknu i precizno odrede his-
toloske promene u tkivu desni. Metode. Koriséeni su
uzorci biopsija gingiva kod 53 zdrave osobe i osoba sa pa-
rodontopatijom. Izvrsena je klinicka gradacija oboljenja.
Uzorci tkiva su fiksirani i rutinski obradeni. Preparati deb-
ljine 5 um bojeni su hematoksilin-eozin metodom, histo-
hemijski po Van-Gizonu za sadrZaj kolagena, Spicerovom
metodom za mastocite i imunohemijski sa anti-CD68 1 an-
ti-CD38 za obelezavanje makrofaga i plazmocita. Motfo-
metrijska analiza je izvr§ena upotrebom M42 test sistema.
Rezultati. Dok je bolest napredovala, volumenska gustina
kolagena i broj fibroblasta u teskim slucajevima smanyjili su
se skoro dva puta u odnosu na kontrolu, ali su uocene
znacajne razlike u ispitivanim grupama. Broj mastocita po-
vecao se skoro dva puta, dok je sadrzaj makrofaga bio i do
tri puta vedi u teskoj parodontopatiji u odnosu na zdravu
gingivu. Medutim, relativni udeo tih éelija ostao je oko 6%
u svim slucajevima. Porast broja plazma celija bio je najiz-
razitiji (preko 8 puta) u odnosu na kontrolu, ali ponovo,
varijacije u okviru ispitivanih grupa bile su veoma visoke.
Zakljucak. Destrukcija gingivalnog tkiva izazvana zapa-
ljenskim procesom dovodi do znacéajnih promena u gustini
kolagena i broju éelija vezivnog tkiva. Iako inflamatorne
Celije dominiraju sa napredovanjem oboljenja, velike vari-
jacije u okviru istih ispitivanih grupa sugeriSu promenlji-
vost patoloskog procesa.

Kljucne reci:
periodontalne bolesti; gingiva; histoloske tehnike;
kolagen; makrofagi; plazma Celije.
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Introduction

Periodontal disease represents a significant health prob-
lem today and many morphological studies performed so far
have yield a lot of evidence about general histological changes
within gingival tissue. During the decades of the research a
chain of principal pathophysiological events in the disease
have been revealed which had, in essence, progressive nature.
Both the tissue arrangement and the cellular composition dis-
play particular pattern during evolution of periodontal disease.
In early stages, gingival inflammation predominates due to ac-
tivation of involved cells and secretion of pro-inflammatory
cytokines in contact with bacterial products of gingival plaque.
In this phase, monocytes, macrophages and some other cells
(including fibroblasts) play crucial role . However, in chronic
gingival lesions the cellular pattern is changed with predomi-
nation of lymphocytes, primarily of plasma-cell type > °. All
these processes result in the final event, a loss of collagen,
which ultimately causes the loss of gingival tissue and
thoughtlessness * °. Although we know much about principal
mechanism underlying the initiation and the development of
gingival destruction, some issues concerning pathogenesis of
periodontal disease are less investigated. The exact distribution
of collagen fibers within different anatomical sites of perio-
dontal tissue remains unresolved for fine details. Furthermore,
few reports are available in the literature on in situ quantifica-
tion of infiltrating inflammatory cells **. The role of some in-
flammatory cells such as macrophages, mast-cells as well as
plasma-cells is investigated, but the results are somewhat con-
troversial > '°. Therefore the aim of our study was to investi-
gate the changes in collagen distribution and quantity, the con-
nection between volume density of inflammatory cells and the
clinical stage of the periodontal disease as well as the distribu-
tion and quantification of the less investigated types of in-
flammatory cells — mast cells.

Methods

In the study gingival biopsy samples from 53 patients
aged 14-60 years were used. Ethical approval for the research
protocol was issued by the Institutional Ethics Committee and
the informed consent from the study participants were ob-
tained. The first act in this study was clinical examination per-
formed in order to determine the condition of the periodontal
apparatus. Community periodontal index of treatment needs "',
Muhlemann-Sulcus bleeding index ' as well as assessment of
the periodontal pocket depth were used to classify the patients.
According to the periodontal disease classification " the pa-
tients were divided into four groups: the control group (12
healthy donors), the group 1 (10 patients with gingivitis), the
group 2 (14 patients with moderate periodontal disease) and
the group 3 (17 patients with severe periodontal disease). All
gingival tissue samples were fixed in 10% buffered formalin
for 48 hours, routinely processed and embedded in paraffin.
Sections 5 pum thin were stained with classic hematoxy-
lin/eosin for verification of the pathological changes, Van-
Gieson for highlight of the collagen fibers and histochemical
Spicer method for identification of the mast cells. Routine

immunohistochemical staining was performed with anti-CD68
(Sigma-Aldrich, USA) and anti-CD38 (Dako, Denmark) anti-
bodies for visualization of macrophages and plasma cells re-
spectively. Quantification of collagen fibers and morphometric
analysis of the labeled cells was performed using the M42 test
system calibrated for proper magnification. All the values
were calculated per unit area (1 mm?).

The results were presented in Tables and Figures as
mean * standard deviation. Statistical analysis was per-
formed with SPSS software. Estimation of statistical signifi-
cance between the mean values was performed by independ-
ent Student's t-test and Mann-Whitney U-test. The level of
significance of statistical differences was set at p < 0.05 with
the double-sided approach.

Results

According to the design of the study, our results com-
prised of histological examination, characterization of colla-
gen and morphometric analysis of fibroblasts, mast-cells,
macrophages and plasma cells.

Histological examination

Microscopic examination of the human gingiva in the
control group showed a well-known structure of mucous mem-
brane. Stratified epithelium was subdivided into 3 sections:
oral, sulcular and junctional. Underlying lamina propria
showed thin and short collagen fibers in the papillary layer and
thick, dense and long fibers in the reticular layer. In the group 1
only junctional epithelium showed signs of lymphocyte and po-
lymorphonuclear leukocyte infiltration. Scarce inflammatory
fields located just below this epithelium were present in, some-
times edematous, lamina propria with rare fragmentation and
lysis of the collagen fibers. Histological characteristics of mod-
erate and severe periodontal disease were quite different from
the gingivitis cases. The increased number and extent of in-
flammatory lesions, lysis of collagen fibers as well as the loss
of fibroblast were verified. In rare cases it was almost impossi-
ble to discern the moderate and severe form of the disease be-
cause the extent of the pathological changes was inconsistent.
Nevertheless, severe forms of the disease showed confluent
fields of inflammation sometimes located in the deeper gingival
tissue and sometimes much nearer to the papillary layer or ex-
tended to either oral or junctional gingiva with the significant
degradation of the collagen fibers. In two cases of severe illness
focal destruction of the basal lamina with infiltration of im-
mune cells into the gingival epithelium occurred. Fields of ir-
regular and fairly regular re-deposition of collagen fibers by the
fibroblasts were identified in two cases of severe periodontal
disease which suggest reparation process. All these findings
showed cyclic nature of periodontal disease, with the phases of
deterioration and the phases of reparation of the gingival tissue.

Collagen fibers analysis

In the control group collagen fibers did not show any vis-
ible changes. In the gingivitis group the findings were similar,
but perivascular spaces were deprived of collagen content.
Slight tissue edema and the scarce regions of thinned collagen
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fibers were the only difference comparing with the control
group. In the groups 3 and 4 a large variation of collagen con-
tent (high standard deviations) was observed and this was not
so much related to the clinical stage, but mostly to the phase of
the disease. It was obvious that the quantity and quality of col-
lagen fibers were inversely related to the extent of the inflam-
matory lesions. In the severe cases, inside the confluent in-
flammatory fields, collagen fibers were absent and located on-
ly on its rim in the form of thin, dense bundles preventing the
penetration of inflammatory cells into the healthy part of the
gingiva (Figure 1A). Quantitative analysis (Table 1) showed a

Fig. 1 - A) Bundles of coliégen ﬁbel"é surroundinglfhe infla
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were distributed primarily within the papillary layer while
poorly present in the reticular layer. In the gingivitis group
these cells can be observed mainly in the regions with pre-
served collagen fibers, while they were absent from the in-
flammatory fields. Stereological analysis of the fibro-
cytes/fibroblasts showed a gradual loss of their number and a
significant decrease in the relative proportion of these cells
in a pathologically altered gingiva (Table 1). The difference
in the absolute number of fibrocytes/fibroblasts in the exam-
ined groups was not significant because of a high variation,
but their differences in relative proportion (the number of fi-
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(Van-Gieson, x400); B) Mast cells on the periphery of the inflammatory foci (Spicer, x400); C) Macrophages inside the
inflammatory foci and around the field of collagen fibers degradation (Anti-CD68, x200); D) Plasma-cells delineating the
healthy papillary and the affected reticular layer of lamina propria (Anti-CD38, x400).

Table 1

Morphometric data of collagen and inflammatory cells volume density

Variable Healthy gingiva Gingivitis Moderate parodontopathy  Severe parodonthopathy
(n=12) (n=10) (n=14) (n=17)
Collagen volume density 57.33+£5.27 46.48 £ 9.34 3272+ 14.59™2 26.93 £ 13.71%7
Fibrocytes/Fibroblasts (mm?) ~ 539.11 + 171.34 396.77 + 192.23! 367.08 + 264.57" 303.32 + 236.06'
percent 55.22+6.25 23.51+9.18" 15.49 + 12.74"2 13.25+ 11.42"2
Mast cells (n/mm?) 62.56 £21.87 94.56 +27.32"2 141.41 £ 31.14"2 134.13 £29.93"2
percent 6.35+2.25 5.56 +£1.76 5.97+2.07 5.85+2.37
Macrophages (n/mm?) 58.74 £ 18.56 116.55 + 54.78" 147.73 + 81.14! 157.41 +77.56'
percent 6.02 +0.83 6.90 +2.28 6.23 £2.48 6.86 + 2.85
Plasma cells (n/mm?) 77.63 +61.11 356.42 + 224.84" 788.53 + 861.90"2 731.34 + 651.74"2
percent 12.67 £ 4.52 21.09 + 14.04' 33.26 £ 15.49" 31.93 £ 11.75"
All cells (/mm?) 976.32 +284.45  1688.46.46 + 602.41" 2359.43 + 1404.57" 2289.73 + 1345.74!
percent 27.52 £ 1.16 20.71 + 7.32" 18.73 £ 9.47" 16.96 + 8.42'

The values are given as mean =+ standard deviation of the number or percent of the cells per mm? of gingival tissue; 1 — p < 0.05 vs healthy control; 2 — p < 0.05

Vs gingivitis vs healthy gingiva

significant decrease of the collagen volume density especially
in the moderate and severe cases compared to the control and
the gingivitis group. Large variations of collagen content were
observed in the two parodontopathy groups.

Distribution, number and density of
fibrocytes/fibroblasts

In our study the staining method did not allow us to dis-
cern these two cell types, so they were observed as a unique
cell population. In healthy gingiva fibrocytes/fibroblasts they

brocytes/fibroblasts per overall number of cells) were highly
significant in the parodontopathy groups compared to the
control as well as gingivitis group.

Distribution, number and density of mast-cells

Mast-cells of healthy gingiva were mainly located in
the perivascular spaces, almost always as a single cell. In
gingivitis, the number of mast cells increased particularly
within reticular layer of the lamina propria and around the
inflammatory focuses. In the groups 3 and 4, the total num-
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ber of mast cells was further increased and their main loca-
tion was on the edge of the inflammatory fields (Figure 1B).
Stereological and statistical analysis (Table 1) showed that the
number of mast cells was significantly higher in the gingivitis
group compared to healthy gingiva and also in the parodonto-
pathy groups compared to the gingivitis group. On the other
hand, their relative proportion was not changed and these cells
comprised ~6% of total cells in all the examined groups (Table
1). Additionally, across all the four investigated groups mast
cells remained with the similar granular content.

Distribution, number and density of macrophages

Macrophages are scattered throughout the healthy gin-
gival lamina propria as rare, isolated cells with dominant lo-
cation below the sulcular and junctional epithelium. In gin-
givitis tissue specimens they were positioned mainly be-
tween the papillary and reticular layer of lamina propria and
they were not numerous inside the fields of inflammation. In
parodontopathy cases, macrophages were always present in-
side the inflammatory foci, but their number was greater
around the collagen fibers facilitating their degradation (Fig-
ure 1C). Only in severe cases they can be verified in the
stratified epithelium, also. Stereological examination showed
that, similarly to mast cells, the absolute number of macro-
phages was increasing with advancing of the pathological
process, but relative contribution to the total cell population
remained the same, around 6% (Table 1).

Distribution, number and density of plasma-cells

In healthy gingiva, plasma cells were rare, primarily
distributed in small groups, around the vasculature, within
reticular layer of the lamina propria. In gingivitis, plasma
cells density was related to inflammatory foci if they were
the dominant cell population. In moderate and severe cases
of periodontal disease, plasma cells almost completely expel
other cells within inflammed focuses, but were absent from
the spaces between the foci. The papillary region and tissue
near and around collagen fibers contained very rare, scat-
tered plasma cells. When the severe inflammatory process
was located deeper in the gingival lamina propria, plasma
cells seemed to demarcate healthy papillary and affected re-
ticular layer (Figure 1D). Morphometric analysis showed that
the number of these cells was increased in both, absolute
value and relative contribution (Table 1) in parodontopathy
cases and the difference was statistically significant com-
pared to the gingivitis and the control group. The relative in-
crease in the plasma cell number was, in one part, in correla-
tion with the decrease in the fibrocytes/fibroblasts number.
In the other part, their relative contribution in the overall cell
population was the consequence of the overgrowth of the
other two types of inflammatory cells (mast-cells, macro-
phages). Hence, plasma-cells represented the dominant cell
population of inflammatory foci in the periodontal disease.

Discussion

Parodontopathy represents a significant health problem
for patients causing pain, discomfort and gums decay.

Changes in gingival tissue include inflammation, collagen
degradation and loss of protective function. In our study,
with the progression of the disease, gingival collagen volume
density decreases, with the loss of collagen fibers within in-
flammatory foci and its increase around the infiltrates. Our
finding are similar to previous reports ** '* and taking into
account data from all studies, the mean collagen volume den-
sity in the healthy gingiva was in the range from 54% to
63%, in gingivitis cases from 38% to 46%, and in the speci-
mens from severe parodontopathy from 25% to 27%. How-
ever, in our samples much greater variability in collagen con-
tent in the same study groups was found, approximately
about 2-3 times (expressed as standard deviation from the
mean) than in previous reports, being the highest in severe
cases of the disease. Human and animal studies confirmed
that, during the evolution of periodontal disease, alteration in
collagen types occurred including collagen type I, III, IV, V
and VI '*'*. Dynamism of these alterations in qualitative and
quantitative terms could cause heterogeneity of exact colla-
gen content in different phases of the disease. Further studies
are required to better characterize the factors causing the
novel observation in our study, e.g. progressive variability of
collagen changes in different stages of parodontopathy.

Population of fibroblasts in our study is decreasing in
both, absolute and relative numbers (relating to disease stag-
es) and it is associated with the collagen volume density loss
and the observed high variability of collagen content. Sur-
prisingly, a few published papers dealt specifically with
comparative morphometric analysis (quantification in situ) of
these cells in the healthy gingiva and different stages of peri-
odontal disease in humans. An old study referred equal pro-
portion of fibroblast to other cell population in healthy gin-
gival connective tissue '® and our finding confirmed that re-
port. Since then, researchers focused more on changes in fi-
broblast synthetic function ' '® and their characterization in
a particular patient population such as diabetic patient with
periodontal disease '’. Seymour and Greenspan * described
the frequent association of plasma-cells with fibroblasts sug-
gesting that they were important in the pathogenesis of peri-
odontal disease. Indeed, later studies confirmed the plei-
otropic role of fibroblasts during the development of paro-
dontopathy which encompassed several pieces of inflamma-
tory cascades, key enzymatic processes in collagen synthesis
and degradation and the regulation of their own life-cycle
events **.

Some studies addressed the role of mast cells in human
periodontal disease, but a few of them dealt with mor-
phometric analysis. Researchers found that the number of
these cells and their degranulation is progressively increasing
with advancing stages of the pathological process, placing
them in the vicinity to mononuclear cells *"*. However, oth-
ers did not verify that findings and suggested that the mast
cell population was progressively decreasing with weak mi-
gration to inflammatory foci ». In our specimens the abso-
lute count of mast cell indeed increased, but in relative pro-
portion they were greatly over-numbered by the rising popu-
lation of plasma-cells. In addition, mast cells in our study
were located around the inflammatory lesion showing weak
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histological signs of degranulation. Taking into account the
presented evidence we could argue that mast cells are not the
primary factor in gingival destruction pathways but, rather,
contributing or secondary causes in evolution of the perio-
dontal disease.

Morphometric analysis of macrophages in our study, in
general, confirms previous findings. It is well-documented
that the population of these cells increases in different patho-
logical stages of periodontal disease and that they produced a
variety of biologically active substances playing the crucial
role in gingival tissue destruction and function of the other
immune cells ** *. In comparison to healthy gingiva, the
number of macrophages increases ~2.5 times in severe paro-
dontopathy cases and they were grouped within inflamma-
tory foci as well as in the vicinity of collagen-destructing fi-
bers which is similar to the results of the previous study *.
The absolute number of these cells in our samples is, how-
ever less, compared to the mentioned report but it seems that
some methodological differences could contribute to this
variability. Firstly, we used manual cell counting approach
instead of semi-automated imaging analysis and, secondly,
our patient population is somewhat different, being, for ex-
ample younger, with magnitude about a decade. Many risk
factors influence the dynamics of periodontal disease includ-
ing sociodemographic ones like age, gender, income and ed-
ucation *°. All these factor could contribute to the heterogen-
ity of study subjects in different researchers and conse-
quently in results variability. The findings that the macro-

phage density in gingivitis was greater than in advanced
periodontal destructions further documented the observed
fluctuations ',

The dominant cell population in our study are plasma
cells which confirm a well-known fact about histological
properties of the periodontal lesions * **. However, a few
studies quantify plasma cells relative to other inflammatory
cell subsets in gingival tissue during the different phases of
the periodontal disease °. In general, evidence revealed a
progressive increase in plasma cell density but in ~2 times
less magnitude than in our samples. The above-discussed is-
sue about research methods heterogeneity probably contrib-
utes to these differences. Taking into account the tissue dis-
tribution of plasma cells, we also confirmed that they are
primary located within inflammatory lesions. One interesting
finding is their placement in the demarcating zone between
healthy papillary and affected reticular gingival tissue in the
few most severe cases of disease.

Conclusion

Our study described histological and morphometric pat-
terns of periodontal disease during its progression. The exis-
tance of severe inflammatory lesions deep in the gingival tis-
sue could create conditions for underlying bone destruction.
Integrating our findings with the existing knowledge in this
topic highlights much greater fluctuations in disease onset
and progression than previously thought.
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Functional recovery of patients with ischemic cardiomyopathy treated
with coronary artery bypass surgery and concomitant
intramyocardial bone marrow mononuclear cell implantation

— A long-term follow-up study

Funkcionalni oporavak bolesnika sa ishemijskom kardiomiopatijom lecenih
implantacijom mononuklearnih ¢elija koStane srzi tokom aortokoronarne bajpas
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Abstract

Background/Aim. Intramyocardial bone marfow mononu-
clear cells (BMMNC) implantation concomitant to coronary
artery bypass grafting (CABG) surgery as an option for re-
generative therapy in chronic ischemic heart failure was tested
in a very few number of studies, with not consistent conclu-
sions regarding improvement in left ventricular function, and
with a follow-up period between 6 months and 1 year. This
study was focused on testing of the hypothesis that intramyo-
cardial BMMNC implantation, concomitant to CABG sur-
gery in ischemic cardiomyopathy patients, leads to better
postoperative long-term results regarding the primary end-
point of conditional status-functional capacity and the secon-
dary endpoint of mortality than CABG surgery alone in a
median follow-up period of 5 years. Methods. A total of 30
patients with ischemic cardiomyopathy and the median left
ventricular ejection fraction (LVEF) of 35.9 + 4.7% were
prospectively and randomly enrolled in a single center inter-
ventional, open labeled clinical trial as two groups: group I of
15 patients designated as the study group to receive CABG
surgery and intramyocardial implantation of BMMNC and
group II of 15 patients as the control group to receive only
the CABG procedure. All the patients in both groups re-
ceived the average of 3.4 + 0.7 implanted coronary grafts, and
all of them received the left internal mammary artery (LIMA)
to the left anterior descending (LAD) and autovenous to oth-
er coronaries. Results. The group with BMMNC and CABG

had the average of 17.5 £ 3.8 injections of BMMNC suspen-
sion with the average number of injected bone marrow mon-
onuclear cells of 70.7 = 32.4 X 10% in the total average vol-
ume of 5.7 £ 1.5 mL. In this volume the average count of
CD34+ and CD133+ cells was 3.96 £ 2.77 X 10%and 2.65 *
1.71 X 109, respectively. All the patients were followed up in
2.5 to 7.5 years (median, 5 years). At the end of the follow-up
period, siginificantly more patients from the group that re-
ceived BMMNC were in the functional class I compared to
the CABG only group (14/15 »s 5/15; p = 0.002). After 6
months the results on 6-minute walk test (6-MWT) were sig-
nificantly different between the groups (435 m in the
BMMNC and CABG group and 315 m in the CABG only
group; p = 0.001), and continued to be preserved and im-
proved on the final follow-up (520 m in the BMMNC and
CABG group »s 343 m in the CABG only group; p < 0.001).
Cardiovascular mortality was also significantly reduced in the
BMMNC and CABG group (p = 0.049). Conclusion. Im-
planatation of BMMNC concomitant to CABG is a safe and
feasible procedure that demonstates not only the improved
functional capacity but also a reduced cardiac mortality in a 5-
year follow-up in patients with ischemic cardiomyopathy
scheduled for CABG surgery.

Key words:

coronary artery bypass; bone marrow transplantation;
myocardium; intraoperative period; physical
endurance; mortality.
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Apstrakt

Uvod/Cilj. Intramiokardna implantacija mononuklearnih
¢elija kostane srzi (MNCKS) tokom hirurske revaskulari-
zacije miokarda aortokoronarnim premoscivanjem (HR-
MAKDP), kao pokusaj regenerativne terapije u le¢enju hro-
ni¢ne ishemijske sréane slabosti, testirana je u manjem
broju klinickih studija sa nekonzistentnim zaklju¢cima po
pitanju popravljanja funkcije leve komore i sa periodom
pracenja najcesée od Sest meseci do godinu dana. Primarni
cilj studije bio je da pokaze bolji i dugotrajniji funkcionalni
kapacitet za vezbanje bolesnika sa ishemijskom kardiomi-
opatijom (IK) operisanih kombinacijom implantacije
MNCKS i HRMAKP u odnosu na bolesnike operisane
samo HRMAKRP. Sekundarni cilj bio je da pokaze njihovo
u dugorocnom pracenju, prose¢no pet godina posle opera-
cije. Metode. Trideset bolesnika sa IK i srednjom ejekcio-
nom frakcijom leve komore od 35,9 £ 4,7% bili su pros-
pektivno i nasumicno ukljuceni u otvorenu interventnu
klini¢ku studiju jednog centra i podeljeni u dve grupe: prva
grupa od 15 bolesnika oznacena kao studijska grupa i pre-
dvidena da dobije uz HRMAKP i implantaciju MNCKS i
druga grupa od 15 bolesnika, oznacena kao kontrolna gru-
pa, kojoj je radena samo HRMAKP. Rezultati. Svi boles-
nici obe grupe dobili su prose¢no 3,4 £ 0,7 aortokoronar-
nih graftova, i to svi po graft leve unutra$nje torakalne ar-
terije na prednju silaznu medukomorsku granu leve koro-
narne arterije (LIMA-LAD) i po potrebi autovenske graf-
tove na druge koronarne arterije. Grupa kojoj je radena i
implantacija MNCKS imala je u proseku 17,5 = 3,8 injek-

cija rastvora MNCKS sa proseénim brojem ubrizganih
mononuklearnih Celija od 70,7 = 324 X 10 u totalnom
prose¢no ubrizganom volumenu od 5,7 £ 1,5 mL. Izracu-
nato je da je prosecno ugradeno 3,96 £ 2,77 X 10 CD34+
elija i 2,65 £ 1,71 X 10 CD133+ éelija. Svi bolesnici su
postoperativno praceni od 2,5 do 7,5 godina (prose¢no 5
godina). U vreme poslednje postoperativne kontrole statis-
ticki znacajno vedi broj bolesnika iz grupe HRMAKP uz
intramiokardnu implantaciju MNCKS nalazio se u NYHA
I funkcionalnoj klasi u poredenju sa bolesnicima iz grupe
kojoj je radena samo hirurska revaskulatizacija (14/15 vs
5/15; p = 0.002). Predeno rastojanje izmereno Sestominu-
tnim testom hoda pokazalo je statisticki znacajnu razliku
vec na postoperativnoj kontroli posle Sest meseci (435 m
u grupi MNCKS i HRMAKP u odnosu na 315 m u grupi
HRMAKRP; p = 0,001) i odrzavala se sve vreme pracenja i
neznatno povecavala do poslednje kontrole (520 m u od-
nosu na 343 m; p < 0,001). Kardiovaskularni mortalitet
bio je takode statisticki znacajno manji u grupi lecenoj
implantacijom MNCKS uz HRMAKP nego u grupi treti-
ranoj HRMAKP (p = 0,049). ZakljuCak. Implantacija
mononuklearnih éelija koStane srzi uz hirurske revaskula-
rizacije miokarda aortokoronarnim premoscivanjem bez-
bedna je i izvodljiva procedura kojom se postize bolji
funkcionalni oporavak bolesnika i smanjuje kardiovasku-
larni mortalitet.

Kljucne reci:

aortokoronarno premoscavanje; transplantacija kostne
srZi; miokard; intraoperativni period; sposobnost,
fizicka; mortalitet.

Introduction

Despite long time improvements in treating ischemic
cardiomyopathy, disability and mortality rates remain high
and 50% of the diagnosed, will die within 5 years .
Alongside of improved medical therapy and surgical and
interventional revascularization, regenerative therapy
emerged as one of promising additional options over the
last decade *®. One of the first clinically utilized options
for regenerative attempts in myocardium was bone marrow
aspirate mononuclear cells (BMMNC) intracoronary injec-
tions in the early postinfarctional recovery period for im-
provement in left ventricular function ”'’. Few smaller
scale randomized studies have proved that intramyocardial
application of BMMNC in ischemic cardiomyopathy is
safe and feasible, however, the results in a short-term fol-
low-up period of 6-12 months were different regarding
improvement in ventricular function and patients condi-
tion "%,

The aim of this study was to test hypothesis that in-
tramyocardial BMMNC implantation concomitant to coro-
nary artery bypass grafting (CABG) surgery in ischemic
cardiomyopathy patients leads to better postoperative re-
sults than CABG surgery alone, regarding the primary end-
point of patients functional capacity and secondary end-
point of cardiovascular mortality in the median follow-up
period of 5 years.

Methods

Between June 2006 and April 2011, 30 consecutive pa-
tients with ischemic cardiomyopathy (at least one previous
myocardial infarction) were scheduled for CABG surgery and
planned for prospective interventional, single center, open la-
beled, randomized clinical trial. The patients were randomized
into two groups: group I of 15 patients designated as the study
group to receive CABG surgery and intramyocardial implanta-
tion of BMMNC and group II of 15 patients as the control
group to receive only CABG. In the both groups CABG was
performed predominantly in “on pump” fashion, with the heart
arrested by cold crystalloid cardioplegia or in “off pump”
method on beating heart, and with left interval mammary ar-
tery (LIMA) graft on the left arterior descending artery (LAD)
and venous aortocoronary bypasses to other coronary arteries
if needed. All the participating patients provided informed
consent and signed a form approved by the local Ethics Com-
mittee. Inclusion criteria for patient enrolment in the study
were as follows: scheduled for CABG surgery due to LAD oc-
clusion or multi-vessel coronary disease, age between 35 and
72 years, previous myocardial infarction older than 30 days,
established diagnosis of ischemic cardiomyopathy with left
ventricular ejection fraction (LVEF) <40% and in the New
York Heart Association (NYHA) III-IV functional class; full
medical treatment for heart failure [B-blockers, angiotensin
converting enzyme (ACE) inhibitors, diuretics].
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Exclusion criteria were any of the following: non-
ischemic dilatative cardiomyopathy, aneurism of the left ven-
tricle, chronic obstructive pulmonary disease, valves insuffi-
ciency or stenosis indicated for surgical correction, serious
and chronic cardiac rhythm disturbances, hepatic or renal
dysfunction, malignancy, cerebrovascular insult in the previ-
ous 3 months, hematological diseases, unable to understand
explanation of the procedure.

The heart team consisting of the interventional cardi-
ologist/radiologist, heart surgeon and clinical cardiologist
evaluated coronary angiography and all clinical and imaging
data and made decisions on coronary revascularization and
stem cell implantation.

Echocardiography was performed on Vivid 7 GE Ultra-
sound Systems. LVEF was calculated using the biplane
method of discs (modified Simpson’s rule) in the apical 4-
and 2-chamber views, as recommended by the American So-
ciety of Echocardiography '°.

Single-Photon  Emission Computed Tomography
(SPECT) study was performed 60 min from intravenous in-
jection of 740MBq Technetium labeled contrast media
Tc99m MIBI (methoxyisobutylisonitrile) et rest. Perfusion
defect extent was determined by a semiquantitative method
using Auto Quant software, Cedars-Sinai (QPS/QGS com-
ponent of Auto Quant) on 20 segmented heart model and was
expressed in percentage.

The level of brain natriuretic peptide (BNP) was evalu-
ated preoperatively and in every postoperative control.

The severity of symptoms was assessed using the New
York Heart Association functional classification '’. NYHA
functional class was estimated for all the patients preopera-
tively and on postoperative controls.

Six a minute walk test (6-MWT) was performed as a
simple and useful test to evaluate functional capacity in pa-
tients with heart failure **°. 6-MWT was not performed
preoperatively due to poor condition, dyspnea and/or angina
at rest. The results were assessed postoperatively after 6
months, 1 year and on final follow-up for all the patients.

Technical elements of the procedure

After induction of general endotracheal anesthesia, be-
fore proceeding with CABG, bone marrow was obtained by
multiple aspirations from the posterior iliac crest in the

Fig. 1 — Sequences of bone marrow aspirate mononuclear cells implantation procedure in the anteroapical

amount of 150 mL, mixed with 25 mL of heparinized saline,
and transferred into a sterile bag to the Institute for Transfu-
siology and Hemobiology, Military Medical Academy in
Belgrade. After filtering, 10 mL of heparinized saline and 25
mL of citrate phosphate dextrose (CPD) anticoagulant solu-
tion were added and centrifuged on 370 g force spin for 10
min in a Hettich-Roto Silenta RP (Hettich, Germany). After
supernatant removal, 15 mL of hydroxyetil starch (HES) so-
lution, SmL of CPD and 10 mL of IWM-phosphate buffered
saline were added in the sediment and incubated for 60 min
at the temperature of 22 £ 2°C and then underwent to ‘heavy-
spin” centrifugation (g-force = 3890) for 10 min. After new
removal of supernatant, in the sediment (“buffy coat” + eryth-
rocytes) 5 mL of HES solution was added and left for 40 min
to gravity sedimentation at the temperature of 22 = 2°C. Su-
pernatant was removed and whitish clouded sediment in the
middle was aspirated, approximately 15 mL of “buffy coat”
rich in BMMNC. This was the final 15 mL BMMNC product
that was brought back in the operative room and injected in-
tramyocardially. All the procedures from harvesting to cell in-
jection were performed in a closed-circuit system using aster-
ile conection equipment (Sterile Tubing Welder TSCD-
Terumo, Japan) with a sterile plastic bag system designated for
cell transplantation in peroperative conditions.

After finishing revascularization with LIMA to LAD
and sufficient number of autovenous aortocoronary bypass
grafts to achive total targeted revascularization (either “on
pump” or “off pump”, and if “on pump” when heart resumed
its function from cardiopulmonary bypass), intramyocardial
implantation was performed with a 1 mL insulin syringe
through a 27G needle. BMMNC injection was targeted in to
the hypocontractile periinfarcted viable myocardium that was
visually identified and performed transepicardialy in 3045
degree manner, intramyocardially by multiple, average
17.5 + 3.8 injections, with a single injecting volume of 0.2—
0.5 mL to the final injected volume of the average 5.7 + 1.5
mL as shown in Figure 1.

From the rest of BMMNC suspension, the cell viability,
precisely cell “membrane integrity” of mononuclear cells
(MNC) was determined by trypan blue exclusion test, and
was above 95% in each patient. The number of CD34+ and
CD133+ cells was counted in a sample diluted with phos-
phate buffered saline and fixed with paraformaldehyde.

\ “' \ v

and anterolateral wall of the left ventricle during coronary artery bypass grafting.
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Fixed cells were incubated with monoclonal antibodies spe-
cific for CD34+ and CD133+ surface antigens conjugated
with FITC (fluorescein isothiocyanate) or PE (phycoerythrin)
and then were investigated by the flow cytometry method
with the EPICS XL-MCL device (Coulter, Germany).

Follow-up of the patients

All the procedures elapsed uneventfully. The patients
had good postoperative course with hospital discharge on the
10th postoperative day. Clinical follow-up was performed 2
months, 6 months, one year, and every year after, during the
follow-up period. Echocardiography study was performed
preoperatively and during each follow-up visit. Gated
SPECT was performed pre-operatively and 6 months post-
operatively and if needed later at 2-year intervals. MSCT
was performed to evaluate grafts after 1 year and if needed
later at 2-year intervals. 6-MWT was performed after 6
months to test functional capacity of the patients and then af-
ter 1 year and every year after.

The median follow-up was 5 years (range 2.5-7.5
years).

The primary aim of the study was to determine patients
postoperative functional capacity and also to find out the cardiac
related mortality in the median follow-up period of 5 years.

Statistical analysis

The continuous variables were calculated as mean value
+ standard deviation (+ SD) and median values, whereas the

absolute and relative frequencies were measured for cate-
gorical variables. Continuous variables distributions were de-
termined by the Kolmogorov-Smirnov test. The differences
between the groups in continuous data were examined by the
Student t-test or the Mann-Whitney test as appropriate. In
case of categorical variables, the group differences were ex-
amined by the Fisher exact test, mixed-design ANOVA for
repeated measures or Friedman’s test as appropriate. The
correlations were assessed by the Pearsons correlation analy-
sis. All the statistical tests were two-tailed. A p value < 0.05
was considered significant. Statistical analysis was per-
formed with commercially available software (SPSS Statis-
tics 17.0.).

Results

The study included 30 patients (28 males and 2 fe-
males) mean age 56.9 £ 9.0 years. The two groups were well
matched as shown in Table 1, with no statistically significant
differences between the patients in the group 1 (BMMNC
and CABGQG) and the group 2 (CABG only; p > 0.05), except
in a higher number of patients with hypercholesterolemia in
the group 1 (p = 0.035). All the patients had at least one pre-
vious anteroseptal myocardial infarct, whereas 5 patients in
the BMMNC and CABG, and 1 patient in the CABG only
group had two previous myocardial infarctions at different
locations of the myocard.

Table 1
Preoperative clinical and demographic characteristics of the patients
Patients characteristics StCug}],Sérggl\/(llll\/;N 1C5) Contrc()}"%rguzﬁ (EE; 15) b
Gender — male, n (%) 14 (93.3) 14 (93.3) 1.000
Age (years), X + SD 53.8+10.1 60 £ 6.8 0.059
Number of previous M1, n (%)
1 10 (66.7) 14 (93.3) 0.169
2 5(33.3) 1(6.7)
Time from the first MI, X (range) 3.20 (6—12 months) 3.07 (6—12 months) 0.692
Localisation of the first MI, n (%)
anteroseptal 9 (60.0) 11(73.3) 0.857
anteroseptal and lateral 1(6.7) 0(0.0)
inferoposterolateral 3 (20.0) 3(20.0)
inferior 2 (13.3) 1(6.7)
Hypertension, n (%) 7 (46.7) 10 (66.7) 0.462
Smoking status, n (%)
active smoker 1(6.7) 1(6.7)
previous smoker 11 (73.3) 11 (73.3) 1.000
non smoker 3(20.0) 3(20.0)
Hypercholesterolemy, n (%) 14 (93.3) 8 (53.3) 0.035*
Diabetes mellitus, n (%)
insulin dependent 3(20.0) 2 (13.3) 0.762
oral hypoglycemic therapy 3 (20.0) 2 (13.3)
NYHA class, n (%)
m 11 (73.3) 13 (86.7) 0.651
I\ 4 (26.7) 2 (13.3)
BMI [kg/m?], & + SD 27.90 +3.35 27.40 +3.75 0.703
LVEF (%), X £ SD 353+39 36.5+5.3 0.490
SPECT defect extent (%), X = SD 26+9 28+9 0.597
BNP (pg/mL), X + SD 471.86 +375.79 632.85 +444.55 0.293

*Statistically significant difference; MI — myocardial infarction; CABG — coronary artery bypass grafting; BMMNC — bone marrow aspirate mononuclear
cells; NYHA — the New York Heart Association; BMI — body mass index; LVEF — left ventricular ejection fraction; SPECT — Single Photon Emission

Computed Tomography; BNP — brain natriuretic peptide.
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All the patients in both groups received the average of
3.4 £ 1.0 implanted coronary grafts, all of them LIMA to
LAD and autovenous to the other coronaries. There were no
significant differences in the number of grafts between the
groups (3.3£1.1 in the BMMNC and CABG group Vs
3.5+ 0.9 in the CABG only group; p = 0.476).

The group BMMNC and CABG had the average of
17.5 £ 3.8 injections of BMMNC suspension with the aver-
age number of injected bone marrow mononuclear cells 70.7
+32.4 x 10° in the total average volume of 5.7 + 1.5 mL. In
this volume the average count of CD34+ and CD133+ cells
were 3.96 + 2.77 x 10° and 2.65 + 1.71 x 10°, respectively,
as shown in Table 2.

Table 2
Operative/procedural characteristics in the group BMMNC
and CABG
Variable X+ SD
Injection, n 17.5+3.8
Volume, mL 57+1.5
MNC, n 70.7 £32.4
CD34+ (x 10, n 3.96 +2.77
CD133+ (x 10°), n 2.65+1.71

BMMNC - bone marrow aspirate mononuclear cells; CABG — coronary
artery bypass grafting; MNC — mononuclear cells.

The early postoperative course was unevetful in both
groups with no significant differences between them in re-
gard to adverse side effects during hospital stay. There
were no significant differences in cardiac specific enzymes

activities after the operation or the number of atrial fibrila-
tion episodes or appearance of pericardial effusion between
the groups.

In a follow-up period, 6 and 12 months postoperatively,
there were no statistically significant difference between the
patients in the group 1 (BMMNC and CABG) and the group
2 (CABG only) in regard to the NYHA functional class
(p=0.224; p=0.169). At the time of the last recorded con-
trol, that was between 2.5 and 7.5 (median 5) years after the
cardiac surgery, statistically significantly more patients from
the BMMNC and CABG group were in the NYHA func-
tional class I vs the CABG only group (14 vs 5; p = 0.002) as
presented in Table 3.

On the other hand, the distance that was measured by
6-MWT showed a significant difference between the
groups even after 6 months postoperatively (435 + 90 m in
the BMMNC and CABG group and 315 £ 80 m in the
CABG only group; p=0.001), and continued to be pre-
served and improved after 12 months (499 + 85 m in the
BMMNC and CABG group vs 338 + 103 m in the CABG
only group; p <0.001) and on final follow-up (520 = 79 m
in the BMMNC and CABG group vs 343 + 114 m in the
CABG only group; p <0.001). The cardiac related mortal-
ity was also significantly reduced in the BMMNC and
CABG group (0/15 vs 4/15, respectively; p =0.049) as
shown in Table 4.

There were no significant difference in mean LVEF
preoperatively between the groups (35.3 £ 3.9% vs 36.5 +

Table 3

Changes in the New York Heart Association (NYHA) functional class in a follow-up period of median 5 years

Variable Study group (n = 15) Control group (n = 15)
NYHA class CABG&BMMNC CABG alone P
after 6 months
I 15 (100.0) 12 (80.0)
I 0(0.0) 2 (13.3) 0.224
111 0(0.0) 1(6.7)
after 1 year
I 14 (93.3) 10 (66.7)
I 1(6.7) 5(33.3) 0.169
final control
I 14 (93.3) 5(33.3)
I 1(6.7) 8(53.3) «
1 0(0.0) 2 (13.3) 0.002

Results are given as number (%) of patients.

*Statistically significant difference; CABG — coronary artery bypass grafting; BMMNC — bone marrow aspirate mononuclear

cells.

Table 4

Functional capacity measured by walking distance test (6-MWT) the and the mortality in a 5-year follow-up period

Study group (n = 15)

Control group (n = 15)

Variable CABG&BMMNC CABG alone p
6MWT (m), X + SD
after 6 months 435+ 90 315+ 80 0.001*
after 1 year 499 £ 85 338+ 103 <0.001%*
final control 520+ 79 343+ 114 <0.000%*
Vital status at final follow-up, n (%)
live 13 (86.7) 11(73.3)
death from cardiac event 0 (0.0) 4(26.7) 0.049*
death from non cardiac event** 2 (13.3) 0 (0.0)

*Statistically significant difference; **cerebrovascular hemorrhage 6 years after operation in 41-year old patient, and pulmonary malignancy 6 years
after the operation in 78 year old patient; CABG — coronary artery bypass grafting; BMMNC — bone marrow aspirate mononuclear cells.
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5.3%, respectively; p = 0.490) but on final postoperative fol-
low-up the mean LVEF in the BMMNC and CABG group
was significantly higher than in the CABG only group
(45.3 £4.9% vs 33.9% + 8.8%, respectively; p < 0.001) as
shown in Figure 2.

CABG and BMMNC
CABG and BMMNC treated

group
only CABG treated group

Mean LVEF%
g

=
0
|

Ejection fraction  Ejection fraction  Ejection fraction  Ejsction fraction
bassline after 6 manths after | year Final followup

Error Bars: 95% CI
Fig. 2 — Differences in the mean left ventricular ejection
fraction (LVEF) between the groups; CABG — coronary
artery bypass grafting; BMMNC — bone marrow aspirate
mononuclear cell; CI — confidence interval.

Discussion

Since 2001 clinical trials have been initiated to investi-
gate the safety and efficacy of cardiac cell therapy in pa-
tients. Most studies were conducted in patients with acute MI
and intracoronary application of BMMNC (about 30 ran-
domized trials) and demonstrated conflicting results > *°. On
the other hand, 12 studies reporting inconsistent results were
performed in the patients with chronic ischemic cardio-
myopathy, among them several with intramyocardial implan-
tation concomitant to CABG *>**. In a meta-analysis per-
formed and published by Donndorf at al. ** six studies were
included with the sample size of 20—40 and follow-up dura-
tion of only 3—6 months. All of the patients had improvement
in LVEF and tending to reduced LVEDV sugesting that a
decrease of cardiac remodeling was achieved. The authors
also pointed out to methodologically heterogenity of the
analized studies in few important moments, such as time
from MI, preparing BMMNC, points of implantation, evalua-
tion of ventricular function and the range of preoperative
LVEF values. To overcome these limitations the authors
launched a controlled, prospective, randomized, double
blinded multicenter trial (PERFECT) in July 2009 *. The
present status of this study is that currently recruiting partici-
pants (http://clinicaltrials.gov/show/NCT00950274).

In the present study, the approach was to use BMMNC
due to the presumption that there is no favorable cell in bone
marrow that can be isolated and that can behave better in myo-
cardial recovery than the equilibrium between cells subpopula-
tions and their products present in a mononuclear fraction of
bone marrow and their influence on cardioprogenitor cells re-

sided in myocardium. For delivery the method of intramyocar-
dial transepicardial route was chosen. Since the patients were
operated due to postinfarctional ischemic cardiomyopathy
(median LVEF of 35.9 + 4.7%) sheduled for CABG surgery, it
was very natural to try to identify peri-infarction viable myo-
cardium in the region of fibrous scared as a targeted area, and
inject the amount of BMMNC that seemed to be acceptable
not to disturb the milieu of myocardium, but to achieve the
goal of cell engraftment. During the procedure there were no
adverse side effects noted, and in the early postoperative pe-
riod recovering was uneventfull, as it was in the control group.
Markers of myocardial damage were in the same rank in both
groups, so as postoperative pericardial effusion which were
quite a rare event and did not require additional intervention
other than the use of diuretics. According to the results from
the patients this procedure seems to be safe, not aggravating
the risk for CABG itself. Postoperatively, the procedure con-
tributes to better quality of life and further reduces cardiovas-
cular mortality. Postoperative improvement in the NYHA
class is evident for all the patients, which is consistent with
other studies and follow-up periods of 6-12 months '**"*.
Also, functional capacity of patients in the BMMNC group
was significantly better according to the results achived by 6-
MWT in all time frames during a long-term follow-up. This is
in accordance with short-term results of others investigations
for concomitant procedures of CABG and BMMNC implanta-
tion. Comparing long-term results to that of intracoronary im-
plantation studies, these results might be superior, because in a
meta-analysis of the results beyond 12 months good efects of
intracoronary procedure vanish, and clinical benefit because
marginal and transient, with no durable effect . The possible
reason could be cell retention and homing ability in different
implantation technics. Despite some leakage from the point of
injection, the amount of BMMNC that retained and engrafted
the myocardium by intramyocardial method remained to be
highest, 30-75% after 24 h, and more than 25% after 48 h of
implantation. Compared to other methods, that wash-out to
other organs is extremely high, even to 95% in 48h ***. Care-
full attention in this study was paid to the appearance of new
arrhythmias ' . There were no associated arrhythmias re-
corded in the BMMNC group of patients in this study.

There is still a number of open questions for actual and
future clinical studies: does bone marrow stem cell implanta-
tion improve left ventricular function in all patients with
heart failure; which group of patients can achieve the most
benefit from the procedure; what is the optimal timing for
conducting procedure after MI; what is the optimal number
and population of cells to achieve most benefit from the pro-
cedure; is the intramyocardial transepicardial route best for
cell administration; should it be performed simultaneously
with CABG for all ischemic cardiomyopathy patients?

Conclusion

Implantation of stem cells during coronary artery by-
pass grafting surgery is a safe and feasible procedure that
does not aggravate any additional risk of cardiac surgery.
Intramyocardial stem cell implantation during coronary ar-
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tery bypass grafting in comparison to coronary artery bypass
grafting alone, improves functional capacity of patients with

ischemic cardiomyopathy and reduces long-term cardiac mor-

10.

11.

12.

13.

14.

15.

16.

tality. However, larger randomized trials should confirm effec-
tiveness of intramyocardial bone marrow mononuclear cells
therapy during coronary artery bypass grafting operation.
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Influence of postoperative low-level laser therapy on the
osseointegration of self-tapping implants in the posterior maxilla:

A 6-week split-mouth clinical study

Uticaj postoperativne terapije laserom male snage na oseointegraciju
samourezujucih implantata u bo¢noj regiji gornje vilice:
Sestonedeljna split-mouth klinicka studija

Borka Mandi¢*, Zoran Lazi¢™, Aleksa Markovi¢*, Bojan Mandi¢®, Miska
Mandié¢’, Ana Djini¢*, Biljana Mili¢i¢!

"Clinic of Oral Surgery, ¥Clinic of Maxillofacial Surgery, 'Department for Medical
Statistics and Informatics, '”Department of Orthodontics, Faculty of Dental Medicine,
University of Belgrade, Belgrade, Serbia; 'Clinic of Dental Medicine, Military Medical
Academy, Belgrade, Serbia; *Faculty of Medicine of the Military Medical Academy,
University of Defence, Belgrade, Serbia

Abstract

Background/Aim. Low-level laser thetapy (LLLT) has been
proven to stimulate bone repair, affecting cellular prolifera-
tion, differentiation and adhesion, and has shown a potential
to reduce the healing time following implant placement. The
aim of this clinical study was to investigate the influence of
postoperative LLLT osseointegration and early success of
self-tapping implants placed into low-density bone. Meth-
ods. Following the split-mouth design, self-tapping implants
(n = 44) were inserted in the posterior maxilla of 12 patients.
One jaw side randomly received LLLT (test group), while the
other side was placebo (control group). For LLLT, a 637 nm
gallium-aluminum-arsenide (GaAlAs) laser (Medicolaser 637,
Technoline, Belgrade, Serbia) with an output power of 40
mW and continuous wave was used. Low-level laser treat-
ment was performed immediately after the surgery and then
repeated every day in the following 7 days. The total irradia-
tion dose per treatment was 6.26 J/cm? per implant. The study
outcomes were: implant stability, alkaline-phosphatase (ALP)

Apstrakt

Uvod/Cilj. Terapija laserom male snage (TLMS) stimulise
reparatorne sposobnosti kosti uticuéi na Celijsku proliferaci-
ju, diferencijaciju 1 adheziju, i ima potencijal da skrati vreme
zarastanja kosti nakon ugradnje implantata. Cilj ove klinicke
studije bio je da se ispita uticaj postoperativne primene
TLMS na oseointegraciju i rani uspeh ugradnje samourezu-
ju¢ih implantata u kost male gustine. Metode. Prateéi split-
mouth dizajn, samourezujuéi implantati (n = 44) ugradeni su
u posteriorne regije gornje vilice 12 pacijenata. Sluc¢ajnim iz-

activity and eatly implant success rate. The follow-up took 6
weeks. Results. Irradiated implants achieved a higher stability
compared with controls during the entire follow-up and the
difference reached significance in the 5th postoperative
week (paired #test, p = 0.030). The difference in ALP activ-
ity between the groups was insignificant in any observation
point (paired #test, p > 0.05). The early implant success rate
was 100%, regardless of LLLT usage. Conclusion. LLLT
applied daily during the first postoperative week expressed
no significant influence on the osseointegration of self-
tapping implants placed into low density bone of the poste-
rior maxilla. Placement of self-tapping macro-designed im-
plants into low density bone could be a predictable thera-
peutic procedure with a high early success rate regardless of
LLLT usage.

Key words:

dental implants; oral surgical procedures; laser therapy,
low-level; bone regeneration; alkaline phosphatase;
treatment outcome.

borom, jednoj od strana vilice je dodeljena TLMS (test gru-
pa), dok je druga strana bila placebo (kontrolna grupa). Za
TLMS koriséen je galijum-aluminijum-arsenid (GaAlAs) la-
ser (Medicolaser 637, Technoline, Beograd, Srbija) talasne
duzine 637 nm, snage 40 mW, neprekidnog rezima rada.
Tretman laserom male snage sprovodio se neposredno po
ugradnji, a zatim svakodnevno, tokom narednih sedam da-
na. Ukupna zra¢na doza po tretmanu bila je 6,26 J/cm? po
implantatu. Praceni su stabilnost implantata, aktivnost alkal-
ne fosfataze (ALP) i procenat rane uspesnosti implantatne
terapije. Period pracenja bio je Sest nedelja. Rezultati. Zra-
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ceni implantati imali su veéu stabilnost u odnosu na kon-
trolne tokom celog perioda pracenja, a statisticki znacajno
veca stabilnost bila je u petoj postoperativnoj nedelji (%test
za vezane uzorke, p = 0.030). Razlika u aktivnosti ALP iz-
medu grupa nije bila statisticki znac¢ajna ni u jednoj tacki po-
smatranja (#test za vezane uzorke, p > 0.05). Procenat rane
uspesnosti terapije implantatima bio je 100%, bez obzira na
primenjenu  TLMS. Zaklju¢ak. Svakodnevna primena
TLMS u prvoj postoperativnoj nedelji nije pokazala znaca-
jan uticaj na oseointegraciju samourezujuéih implantata u

kost male gustine boc¢ne regije gornje vilice. Primena im-
plantata samourezujuceg makrodizajna u kosti male gustine
mogla bi predstavljati predvidljivu terapijsku proceduru sa
visokim procentom rane uspesnosti, bez obzira na prime-

njenu TLMS.

Kljuéne redi:

implantati, stomatoloski; hirurgija, oralna, procedure;
leCenje laserom male snage; kost, regeneracija; alkalna
fosfataza; leCenje, ishod.

Introduction

Low-level laser therapy (LLLT) has been used for more
than 30 years in the medical field and no adverse effects
have been reported '. It is defined as red beam or near-
infrared laser therapies of low energy density and output
power, with wavelengths between 500 and 1,200 nm, that do
not increase normal tissue and body temperature '. Its effects
are therefore nonthermal and biostimulative.

As LLLT affects various tissue responses such as blood
flow, inflammation, cellular proliferation and/or differentia-
tion %, stimulation with LLLT creates a number of environ-
mental conditions that appeared to have accelerated healing
of bone defects in animal models and clinical investiga-
tions > .

Though the exact mechanism of these effects is not elu-
cidated yet, they are considered to be results of laser irradia-
tion on the cell membrane, mitochondria, DNA and RNA
synthesis, collagen synthesis, neovascularization, cell prolif-
eration, and the production of ATP °.

In oral implantology, research has been focused on the
potential of LLLT to reduce the healing time following im-
plant placement and to improve the potential for bone regen-
eration °.

Previous experimental studies reported that low-level
laser treatment stimulated proliferation and differentiation of
osteoblasts "' as well as their bonding to titanium implant ’.
It significantly increased alkaline phosphatase (ALP) activ-
ity, which is considered to be a marker of differentiated os-
teoblasts, in culture ®”'" and animal models '°. When ap-
plied in the early postoperative period, LLLT lead to an en-
hancement of the mechanical strenght of bone-implant inter-
face '*'* and stimulation of bone matrix production and bone
nodule formation °.

There are a number of studies suggesting that low-level
laser treatment in the early postoperative period after implant
placement may lead to a positive clinical effect *.

As low-density bone (D3 and D4 class of bone, Leck-
holm & Zarb classification "°) is usually present in the molar
region of the upper jaw, this has proven to be the region of
lower success rates of dental implant therapy due to lack of
primary stability that can be obtained '°. Postoperative LLLT
might have potential beneficial influence on dental implant
treatment in this area, making it more predictable.

The aim of our study was to investigate the influence of
postoperative LLLT on osseointegration of self-tapping im-

plants placed into low density bone, by investigating and
comparing clinical status — implant stability with the ap-
pearance of the marker of alkaline phosphatase in the
periimplant crevicular fluid. The second aim was to evaluate
early success rate of implants placed into the premolar/molar
maxillary region, regarding LLLT.

Methods

The study was conducted in accordance with the 1975
Declaration of Helsinki, as revised in 2002. The protocol was
approved by the Ethics Commitee of the Faculty of Den-
tistry, University of Belgrade (No0.36/22), and the patients
gave their written informed consent. Written patient’s con-
sent was also obtained to publish clinical photographs.

A total of 12 patients (6 males and 6 females) seeking
implant therapy for bilateral reconstruction in the posterior
maxilla were recruited for this study. All the patients were
healthy adults, age 18 or older. The patients were selected in
accordance with the following inclusion criteria: sufficient
bone volume to receive implants without requiring bone
augmentation (reconstruction) procedures and no history of
previous tooth extraction in the last six months in the se-
lected area. Exclusion criteria were: 1) systemic: pregnancy
or lactation, systemic disease that affects osseointegration,
anticoagulant therapy, systemic glucocorticoid therapy, his-
tory of radiotherapy in the craniofacial region within last 12
months, smoking habit of more than 10 cigarettes per day
and 2) local: acute infection in the mouth, uncontrolled or
untreated periodontal disease.

For patients' selection and treatment planning, pano-
ramic radiographs and 3D computed tomography scans were
required, followed by clinical intraoral examination.

Following split mouth design, a total of 44 self-tapping
BlueSky® (Bredent, Germany) implants with diameter of 4
mm and length of 10 mm were inserted bilaterally and simet-
rically in the posterior maxilla of the selected patients.

Local anesthesia was induced by infiltration with 2%
lidocaine hydrochloride and 1: 80 000 adrenaline. After cre-
stal incision and mucoperiosteal flap elevation, preparations
of implant recipient sites were performed under cooling with
physiological solution, according to the protocol following
the manufacturer’s instructions (Bredent, Germany). The
speed of 15 rpm with a torque of 35 Nem was set for inser-
tion of all implants. The implants were allowed to heal
transmucosally and sutures were removed after 7 days.
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Postoperatively all the patients were prescribed amox-
icillin (1.5 g) or clindamycin (1.8 g) daily, for three days as
well as nonsteroidal anti-inflammatory drugs for pain relief.
The patients were also given detailed instructions with regard
to oral hygiene. No temporary prosthesis was placed during
the entire 6-week observation period.

After the surgery, one of the sides of the upper jaw of
the patients was randomly (computer-generated random
numbers) chosen to receive low-level laser treatment (test
group). The other side of the jaw was placebo, without any
treatment performed and served as a control (control group).

A 637 nm gallium-aluminum-arsenide (GaAlAs) laser
(Medicolaser 637, Technoline, Belgrade, Serbia) with an out-
put power of 40 mW and continuous wave was used. The im-
plant on the chosen side was irradiated intraorally, orthora-
dially to the implant's longitudinal axis (Figure 1). Low-level
laser treatment was performed immediately after the surgery
and then repeated every day in the following 7 days. The total
irradiation dose per treatment was 6.26 J/cm? per implant.

Fig. 1 — Postoperative low-level laser therapy. The
operational field was irradiated by laser probe positioned
intraorally, at a distance of 1 cm and orthoradially to the
implant's longitudinal axis.

Evaluation of osseointegration of implants

All assessments of the study outcomes were preformed
in a double blind manner, since neither patients (due to pla-
cebo) or assessors (not involved in LLLT) were aware of
treatment allocation.

Resonance frequency analysis (RFA) was performed us-
ing the Osstell™ Mentor instrument (Integration Diagnostics,
Goteborg, Sweden) by a trained calibrated operator who was
unaware of which side would be irradiated. Measurements
were recorded immediately after implant insertion and then
postoperatively in a weekly manner during the following 6
weeks. A standardized abutment of fixed length (Smartpeg™
Integration Diagnostics, G6teborg, Sweden) was inserted and
hand-tightened into each implant. The transducer probe
(Osstell™ Mentor Probe) was held so that the probe tip was
aimed at the small magnet on top of the Smartpeg™ at a dis-
tance of 2-3 mm (Figure 2). It was held still until the instru-
ment beeped and displayed the implant stability quotient (ISQ)
value. Each measurement was repeated until the same value

was recorded twice, which was accepted as the authentic val-
ue. For the post-surgical stability measurements, abutments
were removed from the implants.

Fig. 2 — Implant stability measurement by means of
resonance frequency analysis. The hand-held probe
stimulates magnetically the transducer attached to the
implant. The degree of implant stability is shown on the
display as implant stability quotient value.

Evaluation of bone remodelation intensity and
osteoblast differentiation

Peri-implant crevicular fluid (PICF) sampling was per-
formed on the postoperative day 7, 14, 21 and 28.

To avoid mechanical irritation, blood contamination or
stimulation of the PICF, PICF samples were collected before
the clinical measurements. Briefly, following the isolation of
the sampling area with sterile cotton rolls, supragingival
plaque was removed and the sampling site was gently air dried
to reduce any contamination with plaque and saliva. Extreme
care was taken to minimize the level of mechanical irritation
during PICF sampling as this is known to affect the actual flu-
id volume in a given site. Standardized sterile paper strip (Pe-
riopaper® N° 593525, Oraflow Inc, Amityville NY) was
placed at the entrance of peri-implant sulcus and pushed until
minimal resistance was felt (Figure 3). Sampling time was

Fig. 3 — Peri-implant crevicular fluid collection. After the
isolation of implant sites with cotton rolls, standardized pa-
per strips were inserted into the sulci until a slight resis-
tance was felt.
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standardized as 60 s. Samples with visible blood contamina-
tions were discarded. Paperstrips with PICF from single im-
plants were immediately used for ALP activity determination.

A quantity of 20 pl of distilled water was added to each
sample. The tubes were vigorously shaken for 1 min and
then centrifuged at 2,000 g for 5 min with the strips kept at
the collar of the tube in order to completely elute PICF com-
ponents.

ALP activity was assayed spectrophotometrically with
spectrophotometer at 405 nm (Secomam Basic, France). The
principle of method is coloured reaction in which ALP hy-
drolyses p-nitrophenyl phosphate in the presence of magne-
sium ions to yellow product p-nitrophenol and inorganic
phosphate. The reaction of 10 ul of the sample with 500 ul
of the working reagent is at 37 °C, and the rate of increase in
absorbance is read after 1 min, then in 1 min intervals and fi-
nally recorded after 4 minutes at 405 nm. ALP activity is ex-
pressed in U, where U (international unit) represents the
amount of enzyme that catalyses release of 1 umol of p-
nitrophenol per min at 37 °C. The final results were reported
as total ALP activity (U/sample).

Evaluation of early implant success

Early implant success was evaluated after the sixth
postoperative week using the following criteria proposed by
Buser et al. '”: 1) the absence of recurring peri-implant infec-
tion with suppuration; 2) the absence of persistent subjective
complaints such as pain, foreign body sensation, and/or
dysesthesia, 3) the absence of a continuous radiolucency
around the implant and 4) the absence of any detectable im-
plant mobility.

Possible adverse events related to LLLT were also re-
corded during a 6-week follow-up.

(CI). One-sample Kolmogorov—Smirnov test was used to as-
sess the normality of data distribution. Repeated measures
analysis of variance was performed to analyze changes of I1SQ,
as well as ALP activity data, during the observation period and
was followed by post hoc least significant difference test to de-
termine differences within groups between particular observa-
tion points. The statistical significance of differences in the
observed parameters (ISQ and ALP activity) between the
groups in each observation point was analyzed using paired
samples t-test since data from strictly symmetrical positions of
the implants were compared (split-mouth design). The statisti-
cal significance of all tests was defined as p < 0.05.

Results

Twelve eligible patients were enrolled in the study. They
received a total of 44 implants. Since all 4 implants of one
male patient aged 68 inserted bilaterally into the regions of the
first and the second maxillary molars failed to achieve primary
stability sufficient for the one- stage surgery approach, they
were covered, not irradiated and excluded from the study.
Eleven remaining patients of both genders (5 females and 6
males), mean age 61.28 years (55 to 75) enrolled in this study
completed the study protocol. They received a total of 40 im-
plants bilaterally inserted into premolar and/or molar maxillary
regions, with 20 implants randomly and symmetrically attrib-
uted to each of the two groups, irradiated (test) or non-
irradiated (control) group that were included in the analyses. A
total follow-up period per patient was 6 weeks.

Resonance frequency analysis

Within the test group significant changes were recorded
during a 6-week follow-up (p = 0.016) (Table 1, Figure 4).

Table 1

Descriptive statistics for implant stability measurements by means of resonance frequency analysis in test (irradiated) and
control (non-irradiated) implants at baseline and during six postoperative weeks

Time Side X+ SD Med Min Max 95% CI
. test 76.00 = 3.52 755 70 82 74.25-77.75
Baseline control 72.89 + 7.15 74.5 56 80 69.33-76.45
test 74.88 + 3.40 75 70 82 73.06-76.69
Ist week control 74.69 + 4.80 74.5 67 84 72.13-77.24
test 7422 + 3.93 74 68 81 72.27-76.18
2nd week control 72.56 + 5.67 7.5 61 80 69.74-75.37
test 72.67 + 3.65 73 61 77 70.85-74.48
3rd week control 70.44 + 6.16 70 55 80 67.38-73.51
test 72.50 + 4.18 73 60 77 70.42-74.58
4th week control 69.22 +9.09 70 39 79 64.70-73.74
test 72.94 + 3.92 735 63 79 71.00-74.89
Sth week control 69.83 + 7.03 715 48 78 66.34-73.33
it woek test 72.67 + 3.69 735 63 78 70.83-74.50
W control 70.61 +7.20 72 52 79 67.03-74.19

The results are presented as implant stability quotient values.

CI - confindence interval.

Statistical analysis was performed using the SPSS® 17.0
software (SPSS Inc., Chicago, IL, USA). Implants were used
as units of analysis. ISQ and ALP activity data were reported
using measures of central tendency (mean, median) and varia-
tion (standard deviation, min, max, 95% confidence interval

The maximum stability was achieved at baseline and after-
wards significantly declined in the 2nd, 3rd and 4th week (p
=0.029; p =0.007; p = 0.008; respectively) with the minimal
recorded value in the 4th week. In the 5th week it started to
rise insignificantly, but fell again in the 6th week, in both ob-
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servation points still being significantly lower than the base-
line stability (p = 0.017; p = 0.005; respectively). The differ-
ences in ISQ values between both consecutive weeks within
the test group were not significant (p > 0.05).
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Fig. 4 — Effect of low-level laser therapy on implant stability
measured by resonance frequency analysis.

In the control group significant changes in implant sta-
bility over time were revealed (p = 0.023) (Table 1, Figure
4). The maximum implant stability was achieved in the 1st
week, and afterwards significantly decreased in the consecu-
tive 2nd and 3rd week (p = 0.047; p = 0.044; respectively).
An insignificant decrease continued in the 4th week (p =
0.234), when the minimum value was recorded and was sig-
nificantly lower than baseline stability (p = 0.039). After-
wards it started to rise insignificantly during the 5th and 6th
consecutive weeks (p = 0.401; p = 0.110; respectively) with
ISQ values recorded in the 5th week being significantly low-
er compared to baseline stability (p = 0.029) whereas stabil-
ity recorded in the 6th week was insignificantly different
compared to baseline (p = 0.074).

Between group comparative analysis revealed higher
ISQ values in the test group compared to the controls dur-

ing the entire 6-week observation period with the differ-
ence being statistically significant in the 5th week (p =
0.030) (Table 2). The highest implant stability was re-
corded at baseline, in the test group. Both groups showed
the "stability dip" (with the lowest ISQ values) in the 4th
week, with the minimal recorded ISQ value in the control
group (Figure 4).

Alkaline-phosphatase activity

Within the test group, statistically significant changes
of ALP activity were observed during the 4-week observa-
tion period (p < 0.0005) (Table 3, Figure 5). The highest
ALP activity was recorded in the 1st week and afterwards
significantly decreased in the 2nd week (p < 0.005). An in-
significant decrease continued from the 2nd week till the 3rd
week (p = 0.175) followed by an insignificant increase re-
corded in the 4th week (p = 1.000). The ALP activity value
in each observation point (2nd, 3rd and 4th week) was sig-
nificantly lower than in the Ist postoperative week (p <
0.0005; p <0.0005; p = 0.010; respectively).

Control

ALFP activity

——Test

1 2 3 4

Postoperative observation thine {weeks)

Fig. 5 — Effect of low-level laser therapy on alkaline
phosphatase (ALP) activity in peri-implant crevicular fluid,
measured spectrophotometrically during a 4-week
observation period.

Table 2

Differences in implant stability between irradiated (test ) and non-irradiated (control) implants

Implant stability quotient

Time (x+SD) p
test control 95% CI for MD

Baseline 76.00 +3.52 72.89 £7.15 -0.78177 to 7.00399 0.110
1st week 74.88 £ 3.40 74.69 + 4.80 -3.45378 to 3.82878 0914
2nd week 74.22 +£3.93 72.56 £5.67 -1.73616 to 5.06950 0.316
3rd week 72.67 £3.65 70.44 £ 6.16 -0.88360 to 5.32805 0.150
4th week 72.50+4.18 69.22 £9.09 -0.72534 to 7.28089 0.102
5th week 72.94 +3.92 69.83 +£7.03 0.34554 to 5.87668 0.030*
6th week 72.67 £3.69 70.61 £7.20 -0.60045 to 4.71157 0.121

MD — mean difference; *p values (paired samples t-test) — statistically significant;

CI - confidence interval.

Table 3

Descriptive statistics for alkaline phosphatase activity assayed spectrophotometrically in test (irradiated)
and control (non-irradiated) implants during four week observation period.

Time Side Mean Med Min Max 95% CI
. test 21.53 £ 6.65 24.47 987 30.13 18.22-24.84
Ist wee control 18.16 +5.11 17.92 9.73 26.87 15.62-20.71
test 11.26 + 4.64 10.40 448 17.77 8.95-13.57
2nd week control 10.39 + 4.05 9.35 4.68 17.17 8.23-12.55
test 936 +4.23 8.82 4.20 19.32 7.25-11.46
3rd week control 10.22 + 4.26 8.50 3.08 17.92 8.03-12.41
A weck test 11.96 + 8.34 8.89 5.46 39.92 7.81-16.10
W control 8.45 +3.46 747 3.05 18.97 6.73-10.17

The results are presented as U/sample, where U (international unit) represents the amount of enzyme that catalyses release of 1 pmol

of p-nitrophenol per min at 37 °C; CI —confidence interval.
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In the control group ALP activity values significantly
changed during the 4-week follow-up (p < 0.0005) (Table 3,
Figure 5). The maximum ALP activity was recorded in the
1st postoperative week and then continuously declined until
the end of the 4th week. This decline was significant in the
2nd, 3rd and 4th week (p = 0.006; p = 0.003; p < 0.0005; re-
spectively) in comparison with the 1st one. The decrease in
ALP activity between the Ist and the 2nd week was statisti-
cally significant (p = 0.006) whereas no significant differ-
ence in ALP activity was observed between the 2nd and 3rd
week (p = 1.000), neither between the 3rd and 4th postopera-
tive week (p = 0.743).

The mean ALP values were higher in the test group
during a 4-week follow-up, except in the 3rd postoperative
week, but the difference between the groups was not statisti-
cally significant at any time of observation (Table 4). The

self-tapping implants placed into low density bone of pos-
terior maxilla.

A 637 nm GaAlAs laser has been chosen due to its ben-
eficial effects on bone regeneration reported in animal * and
clinical studies *. LLLT has been found to increase os-
teoblastic proliferation, collagen deposition, and bone neo-
formation in the irradiated comparing to non-irradiated
bone *°. Studies using animal models and human osteoblast-
like cells cultures, demonstrated that the use of low-level la-
ser after titanium implant insertion promoted osseointegra-
tion due to rapid bone turnover "'
active bone replacement without causing tissue or implant

2
and seemed to accelerate

damage . Histomorphometric evaluation in animal models
revealed more bone-implant contact in the irradiated groups
as compared to the controls at 3 and 6 ' and 16 weeks post-
operatively ». These results suggest that LLLT may stimu-

Table 4

Differences in alkaline phosphatase (ALP) activity between irradiated (test)
and non-irradiated (control) implants

ALP (X + SD)

Time 95% CI of MD p
Test Control

1st week 21.53 £6.65 18.16 £5.11 -0.50252 to 7.24085 0.084

2nd week 11.26 + 4.64 10.39 + 4.05 -0.26683 to 3.42371 0.088

3rd week 9.36+4.23 10.22 £4.26 -2.77642 to 1.61913 0.584

4th week 11.9 +£8.34 8.45+3.46 -0.85890 to 7.87234 0.108

ALP activity is presented in U/L; MD — mean difference; p- values (paired samples t-test)

CI - confidence interval.

pattern of ALP activity changes over time was different in
the test and control groups (Figure 5). After the initial de-
cline of ALP activity in the test group an increase in the 4th
week was observed reaching values similar to those of the
2nd week (p = 1.000), whereas in the control group a con-
tinuous decrease was recorded.

Early implant success

The early implant success rate after the first six weeks
(prior to implant placement) was 100%, regardless of LLLT
usage. No adverse event was recorded during the follow-up.

Discussion

Osseointegration is an essential prerequisite for the
dental implants' long-term prognosis. Therefore, chemical,
biological and biophysical adjunctive therapies to improve
and accelarate healing at bone-implant interface have been
widely investigated '*. This randomized, double blind,
split-mouth clinical study was focused on the effect of
postoperative LLLT using a 637 nm GaAlAs laser with an
output power of 40 mW and total irradiation dose per
treatment of 6.26 J/cm? per implant, on osseointegration of
self-tapping implants placed into posterior maxilla. Our in-
tention was to explore this effect on bone healing after den-
tal implant placement in the maxillary premolar and/or mo-
lar region, being the area of the least predictible success of
implant therapy ', where the use of LLLT might be of ma-
jor clinical relevance. The results of our study suggest that
LLLT did not significantly affect the osseointegration of

late bone repair, affecting cellular proliferation, differentia-
tion and adhesion "%,

In this study osseointegration was evaluated through its
two indicators — secondary implant stability measured by
means of RFA and ALP activity assayed spectrophotometri-
cally. Secondary implant stability is a clinical reflection of
cellular events in peri-implant healing department and there-
fore indicates the rate and extent of osseointegration >'. We
used RFA as a non-invasive method that has proved to be a
reliable tool to assess implant stability, determine different
healing phases of dental implants and predict success of im-
plant treatment >'. Longitudinal ISQ values in both groups
followed the usual pattern of changes with "stability dip" in
the 4th postoperative week that reflected bone remodeling
process when primary spongiosa was being replaced with
lamellar and/or parallel-fibered bone '®**. The trend of
higher ISQ values recorded in the test group compared to
controls during the entire 6-week period of observation,
reached a significant difference in the Sth postoperative
week. This result might suggest biomodulatory effect of
LLLT that increases cellular activity and bone apposition but
still not clinically significant to provide an earlier and better
anchorage of implants. Statistically significant regeneration
of bone tissue around irradiated implants was recorded in an
intermediate period, which was in agreement with literature
data % Tt has been shown that although LLLT is capable
to increase the number of osteogenic cells in the very initial
stage of healing, its effect on implant stabilization in this
stage is still insignificant '>*. Conversely, previous reports
of animal studies reported that postoperative LLLT improved
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biomechanical characteristics of bone-implant interface .

The authors agreed that single '* or multisession '>"> LLLT
was beneficial to improve bone-implant interface strength,
resulting in higher values of removal torque required to de-
tach bone and implant in sites previously submitted to irra-
diation in comparison to non-irradiated sites '>'*.

The only clinical study that investigated the stability of
oral implants after LLLT was the study of Garcia-Morales et
al. **. Under the conditions of their study, no evidence was
found of any effect of LLLT on the stability of implants
when measured by RFA. The authors remarked that potential
beneficial effect of LLLT was perhaps masked by high initial
stability attained in the posterior mandible region **. With
regard to different irradiation protocol used in a Garcia-
Morales study ** (infrared laser with seven irradiations re-
peated every 48 h for the first 14 days), as well as different
implantation sites, comparison with our results is difficult.

In our study, during the whole 6-week observation pe-
riod in both irradiated and non-irradiated implants, implant
stability rates were high (> 69 1SQ), which is interesting,
since the implantation site was the posterior maxilla. These
results could probably be explained by the self-tapping im-
plant design as has been previously demonstrated by a recent
randomized clinical trial . Exceptionally, four implants of
one male patient aged 68 inserted bilaterally into the regions
of the first and the second maxillary molars failed to achieve
primary stability sufficient for one stage surgery approach.
Although the cause of poor implant stability remains unclear,
the fact that all the implants were placed to the same patient
indicates the probable systemic factor despite the incon-
spicuous medical history. Regardless of the possibility of
LLLT to promote the osseointegration of implants with poor
primary stability demonstrated in animal model *® we decided
to cover them and exclude from the study due to concerns
that weekly RFA measurements during early healing might
damage weak bone-implant interface resulting in implant
failure.

We compared clinical status of the implant — its stability,
with the appearance of the marker of ALP in the peri-implant
crevicular fluid. ALP is considered to be a marker of differen-
tiated osteoblasts and their activity, as early progenitor cells do
not express ALP activity but differentiate through a defined
number of cell divisions to express ultimately a mature os-
teoblast phenotype that is capable of bone formation . Our
results revealed significant changes in ALP activity longitudi-
nally in time, i.e. during the 4-week observation period, within
both groups. The significantly enhanced ALP activity in the
early stage of bone tissue healing (first postoperative week)
was found in both irradiated and non-irradiated implants. As
new bone formation starts as early as 1 week after implant
placement when the primary bone contacts are supplemented
by newly formed secondary bone contacts **, this result may
indicate an intensive osteoblastic activity around implants, i.e.
bone formation. On the other hand, a subsequent decrease of
ALP activity from the second week and onwards, would there-
fore be the result of greater presence of differentiated cells (os-
teocytes) at the implant-bone interface. However, this is un-

likely the case, as this is too early for the bone deposition pro-
cess to decline. Apart from that released from osteoblasts dur-
ing bone remodeling, ALP found in PICF can also derive from
polymorphonuclear cells during inflamation ** and periodontal
fibroblasts during periodontal regeneration *’. Increased ALP
activity in the first postoperative week is therefore more likely
the result of inflammation that occurs as a physiological re-
sponse to operation trauma, and which presents the first phase
of osseointegrating process.

Although our results showed no statisticaly significant
difference in ALP activity between the test and control group
in all observation points, the pattern of ALP activity changes
over time was different. In contrast to the control group
where continuous decrease of ALP activity was recorded, in
the test group after the initial decline, an increase was ob-
served in the 4th week. The increase in ALP activity in the
laser group might be interpreted as an indication of enhanced
osteoblast activity and therefore, improved bone neoforma-
tion and mineralization. This biochemical result was sup-
ported by our clinical finding from the 5th observation week
when a significantly higher stability was recorded for irradi-
ated implants compared to controls, suggesting beneficial ef-
fect of LLLT on osseointegration.

Previous in vitro **'" and animal ' studies reported on
enhancements in the ALP activity as well as matrix forma-
tion after LLLT, which the authors considered as an indica-
tion of increased osteoblastic activity after LLLT.

Generalisation of our results might be affected by bone
density, implant macro design, as well as irradiation protocol
we used. In the literature, there is no consensus regarding
LLLT protocol. The ideal wave length, energy density and
irradiation protocol are perhaps yet to be determined. Fur-
thermore, we have used self-tapping implant macro design
since it has been recommended for low density bone of pos-
terior maxilla in order to achieve sufficient implant stabil-
ity **. However, non self-tapping implants are not so effec-
tive in providing good primary stability into spongy bone
and more pronounced effect of LLLT on the healing of such
implants could be expected since the effect of LLLT in our
study might be masked by self-tapping design.

Conclusion

Low-level-laser therapy applied daily during the first
postoperative week using a 637 nm gallium-aluminum-
arsenide (GaAlAs) laser with an output power of 40 mW and
total irradiation dose per treatment of 6.26 J/cm? per implant
expressed no significant influence on the osseointegration of
self-tapping implants placed into low density bone of poste-
rior maxilla. Placement of self-tapping macro-designed im-
plants into low density bone could be predictable therapeutic
procedure with a high early success rate regardless the low-
level laser therapy use.
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Abstract

Background/Aim. The therapy with intravesical instillation of
bacillus Calmette-Guétrin (BCG) after transutrethral resection
(TUR) of the tumor is the gold standard of treatment of non-
muscle invasive bladder cancer (NMIBC). The aim of this
study was to compare the frequencies of reccurence between a
group of patients submitted to TUR + BCG therapy (group I)
and a group of patients submitted only to TUR (group II).
Methods. The patients with NMIBC, a total of 899, treated in
our Institution from January 1, 2007 to March, 2013, were in-
cluded in this study and divided into two groups: group I and
group II. These two groups were divided into three subgroups:
solitary first diagnosed tumor < 3 cm (SFDGT), solitary first
diagnosed tumor > 3 cm and multiple first diagnosed tumors
(MFDGT), and recedive tumors (RCT). Statistical analysis was
performed by using y*-test and Kolmogorov-Smirnov test. Re-
sults: In the group I a total of 133 cases had reccurence con-
trary to 75 in the group II, making a statistically highly signifi-
cant difference. Analysis of recurrences through the subgroups
revealed: in the group I SFDGT recurrence occured in 27 of
the cases u5 9 cases in the group 1I; in the group I MFDGT re-
currence occured in 49 of the cases »s 31 in the group I (p <
0.001), and finally, in the group I RCT recurrence occured in 57
cases s 35 cases in the group II (p < 0.001). Conclusion. The
obtained results indicate no difference in the frequency of rec-
curence between the group I and group II regarding SFDGT,
but a very high significant difference regarding those with
MFDGT and RCT. These results should be taken into consid-
eration in everyday clinical practise.

Key words:
urinary bladder, neoplasms; carcinoma in situ;
immunotherapy; mycobacterium bovis; recurrence.

Apstrakt

Uvod/Cilj. Intravezikalna imunoterapija bacilom Calmet-
te-Guérin (BCG) smatra se zlatnim standardom u lecenju
misiénoneinvazivnih tumora mokraéne besike (NIMBC)
nakon transuretralne resekcije (TUR) tumora. Cilj istrazi-
vanja bio je uporediti ucestalost recidiviranja tumora iz-
medu bolesnika podvrgnutih terapiji TUR + BCG (grupa
I) 1 samo terapiji TUR (grupa II). Metode. Bolesnici sa
NIMBC leceni u nasoj instituciji od 1. 1. 2007. do 3. 3.
2013. (n = 899), bili su ukljuceni u istrazivanje. Dve grupe
bolesnika podeljene su u tri podgrupe: bolesnike sa soli-
tarnim novootkrivenim tumorima < 3 cm (SFDGT), bole-
snike sa solitarnim novootkrivenim tumorima > 3 cm i
multiplim novootkrivenim tumorima (MFDGT), i bolesni-
ke sa recidivnim tumorima (RCT). Statisticka analiza obav-
ljena je primenom y?-testa i Kolmogorov-Smirnov testa.
Rezultati. U grupi I doslo je do recidiva kod 133 bolesni-
ka, nasuprot 75 u grupi II, $to je statisticki visokoznacajna
razlika. Ako se analizira ucestalost recidiviranja uzimajudi u
obzir formirane podgrupe nadeno je da se u grupi I
SFDGT recidiv javio kod 27 bolesnika, nasuprot 9 boles-
nika u grupi II (p > 0,05) u grupi I MEDGT recidiv se de-
sio kod 49 bolesnika nasuprot 31 u grupi II (p < 0,001)
kao i da se u grupi I RCT recidiv javio kod 57 bolesnika
nasuprot 35 u grupi II (p < 0,001). Zaklju¢ak. Dobijeni
rezultati ukazuju da ne postoji statisticki znacajna razlika u
ucestalosti recidiviranja kod podgrupe SFDGT, ali je pri-
sutna kod podgrupa MFDGT i RCT. Ovo moze biti od
znacaja za svakodnevnu klinicku praksu.

Kljucne reci:
mokra¢na besika, neoplazme; karcinom in situ;
imunoterapija; bacillus calmetteguerin; recidiv.
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Introduction

Urinary bladder cancer, transitional cell carcinoma
(TCC) is one of the most common malignancies in the USA
and Europe. Most bladder tumors are non-muscle invasive tu-
mors (NMIBC) at the moment when they were diagnosed (75—
85%) "*. After more than 30 years of research, intravesical in-
stillation of bacillus Calmette-Guérin (BCG) after transure-
thral resection of bladder tumor (TUR BT) remains the most
effective intravesical treatment in NMIBC, but there steal ex-
ists a room for improvement *. The key element of BCG anti-
tumor activity resides in its ability to switch on a robust cellu-
lar immune response, although the precise mechanism of ac-
tion is not yet fully understood. The complex immunologic
cascade starts with the initial adherence of mycobacteria to the
urothelial lining and proceeds through the secretion of cyto-
kines from urothelial cells, a process that attracts a large array
of inflammatory cells (neutrophils, monocytes). BCG immu-
notherapy requires robust immune system *°. BCG has cur-
rently become the most commonly used intravesical agent and
is known to be superior to other intravesical agents for preven-
tion of tumor recurrence ~°. Standard BCG induction treat-
ment consists of six weekly bladder instillations. Many institu-
tions give three to twenty one additional instillations during
the first three years to improve results . Although this therapy
has been proven to reduce significantly the incidence of stage
progression and recurrence in NMIBC *? there was also regis-
tered that it has minor side effects occurring in 35-71% of pa-
tients and significant morbidity in 5-23% of patients due to
systematic sepsis '°. In our institution in compliance with in-
ternational standards this therapy was applied. Regarding re-
currence within one year of monitoring, frequency was consis-
tent with published data, namely 15-20%, depending on the
period of follow-up. The frequency and severity of adverse ef-
fects of the treatment were also in line with literature data. Ac-
cording to our experience, the most common side effects were
chills, fever, micro and macrohematuria. Significantly less
common were severe complications such as the development
of tuberculosis (TBC) of urinary tract, miliary TBC of lung,
bladder contracture, reduced bladder capacity, urethral steno-
sis. Most rare were complications such as TBC encephalitis
and hepatitis. This therapy was applied in our institution regu-
larly until the start of 2012 and after that due to the discon-
tinuance of production of this medication (ImmuCyst”, Sanofi-
Aventis) and as no similar product has been registered so far
for the Serbian market, TUR BT was the only treatment for
patients suffering from NMIBC. Current situation, including
side effects and costs of this therapy has imposed an idea to
investigate is the usage of this therapy necessary in all cases of
this stadium of the illness. The aim of our investigation was to
compare the frequency of recurrence between a group of pa-
tients submitted to therapy TUR + BCG (group I) and a group
of patients submitted only to TUR (group II).

Methods

The study included patients with NMIBC treated and
controlled in our institution in the period January, 2007 —

March 3, 2013. The study included 899 participants of both
sexes [male 660 (73,4%), female 239 (26.6%)], of various
ages, average 61.05 £ 10.52 years and different occupations.
Whether respondents belonged to a risk group of developing
bladder cancer and recurrence of the disease did not affect
the possibility to be included in the study. The respondents,
depending on the applied treatment, were divided into two
groups: patients who underwent BCG intravesical therapy af-
ter TUR (TUR + BCGQ), the group I, 674 subjects, and a
group in which TUR was the only treatment, the group II,
225 subjects. The patients with intravesical BCG therapy, re-
ceived a single dose per week following the therapy, a total
of six weeks. These two groups were divided into three sub-
groups: the solitary first diagnosed tumor < 3 cm (SFDGT),
the low risk of recurrence group according to the recommen-
dations of the Guidelines of the European Association of
Urologists (EAU) % solitary first diagnosed tumor > 3 c¢cm
and multiple first diagnosed tumors (MFDGT) subgroups;
the recidive tumours (RCT) subgroups. The group I sub-
group SFDGT included 363 subjects, the group I subgroup
MFDGT 152 subjects, and the group I subgroup RCT 159
subjects. The group II subgroup SFDGT included 128 sub-
jects, the group II subgroup MFDGT 51 subjects, and the
group II subgroup RCT 46 subjects. All the formed groups
and subgroups were homogeneous in terms of age and gen-
der. After the therapy was conducted, all of the respondents
were in regular quarterly controls that involved basic labora-
tory tests, ultrasonic examination and uretrocystoscopy. If
and when there was a recurrence of the disease, progresion in
the grade and stage of the disease was estimated. The disease
progress in terms of grade and stage was determined after the
new TUR.

All the results in the text, tables and graphs are pre-
sented as the mean value + standard deviation (SD). The sig-
nificance of the differences in frequency distributions of in-
dividual parameters was checked using y2-test or the Kol-
mogorov-Smirnov test. The correlation of various parameters
was investigated using parametric or nonparametric correla-
tion analysis (Pearson). The three levels of statistical signifi-
cance were determined: p < 0.05; p < 0.01 and p < 0.001.
Data processing was performed using a commercial statisti-
cal software for PCs (Stat for Windows, R.4.5, Stat Soft,
Inc., USA, 1993).

Results

The results obtained in this study suggest a highly sta-
tistically significant difference in incidence of recurrence be-
tween the groups I and II. Table 1 shows the incidence of the
disease recurrence in the groups I and II.

Table 1
The incidence of recurrence in relation to the therapy
Therapy Patients Recurrences
(n) n (%)
TUR + BCG 674 133 (19.73)
TUR 225 75 (33.33)*
Total 899 208 (23.14)

TUR - transurethal resection; BCG — Bacillus Calmette-Guérin *y* = 16.78,
p < 0.001 (¢ test).
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The results shown in Table 1 clearly indicate the differ-
ence in the frequency of recurrence between the groups I and
1T confirming the importance of the application of intravesical
BCG therapy in treatment of patients suffering from NMIBC.

Between the subgroups SFDGT in the group I and the
group II, there was no statistically significant difference in
the incidence of recurrence within one year of follow-up,
while there was a statistically significant difference in the
frequency of recurrence between the subgroups RCT and
subgroups MFDGT.

Table 2 shows the frequency of the desease recurrence
depending on the forms of cancer and the applied therapy.

As it is shown in Table 2, it is clear that in addition to the
applied therapy a significant role in the incidence of recurrence
is played by the shape of the tumor. So in the SFDGT sub-
group which according to the Guidelines of EAU included
low-risk tumors, no statistically significant differences in the
frequency of recurrence was observed, while this significance
was present in patients with high risk NIMBC.

Between the subgroups SFDGT there was no statistically
significant difference during the period of the disease relapse.

Table 3 shows the period of the disease relapse in the
SFDGT subgroups of both groups.

As shown in Table 3 in the patients with low-risk
NIMBC there was no statistically significant difference in
the relapse period depending on the applied therapy, while in
all other shapes of NMIBC there was a statistically signifi-
cant difference in relapse period due to the applied therapy
(Tables 4 and 5). Kolmogorov - Smirnov test was used for
statistical analysis of the results.

Between the MFDGT subgroups there was a statisti-
cally significant difference in the incidence of recurrence af-
ter 9 and 12 months of follow-up and between the subgroups
RCT a statistical significance was present after 6 and 9
months of follow-up. Tables 4 and 5 show the period of re-
lapse for these two subgroups of patients.

Disease progression in grade between the SFDGT sub-
groups was not present in a statistically significant extent,

Table 2
Frequency of recurrence depending on the forms of cancer and the applied therapy
SFDGT MFDGT RCT

Applied therapy Number of Number (%) of ~ Number (%) of  Number (%) of Number (%) of Number (%) of

patients recurrences patients recurrences patients recurrences
TUR + BCG 363 27 (7.4) 152 49 (32.2) 159 57 (35.8)
TUR 128 9 (7.0) 31 (60.8) 46 35(76.1)
¥ test n.s. p <0.001 p <0.001
SFDGT - solitary first diagnosed tumors; MFDGT — multiple first diagnosed tumors;RCT — recedive tumors; TUR — transurethal resection;
BCG — Bacillus Calmette-Guérin.

Table 3

Period of disease relapse in the subgroups of solitary first diagnosed tumors (SFDGT) of both groups of patients

Number (%) of recurrences

Applied therapy Number of patients months
3 6 9 12
TUR + BCG 363 1(0.3) 11 (3.0) 2 (0.5) 13 (3.6)
TUR 128 1(0.8) 3(2.3) 1(0.8) 4(3.1)
Kolmogorov-Smirnov test n.s. n.s. n.s. n.s.
TUR - transurethal resection; BCG — Bacillus Calmette-Guérin.
Table 4

Period of disease relapse in the solitary first diagnosed tumors > 3 cm and multiple first diagnosed
tumors (MFDGT) subgroups of both groups of patients

Number (%) of recurrences

Applied therapy Number of patients months
3 6 9 12
TUR + BCG 152 7 (4.6) 11 (7.2) 13 (8.6) 18 (11.8)
TUR 51 2(3.9) 5(9.8) 11 (21.6) 13 (25.5)
n.s.* ns.' p<0.05" p<0.05"
TUR - transurethal resection; BCG — Bacillus Calmette-Guérin.
* Kolmogorov-Smirnov test; "y’ test
Table S
Period of disease relapse in RCT subgroups of both groups of patients
Number (%) of recurrences
Applied therapy Nu::il;irtsof months
P 3 6 9 12
TUR + BCG 159 1 (0.6) 12 (7.5) 17 (10.7) 27 (17.0)
TUR 46 2 (4.3) 9 (19.6) 12 (26.1) 12 (26.1)
n.s.* p <0.05" p<0.05" ns. '

RCT - recedive tumors; TUR — transurethal .resection; BCG - Bacillus Calmette-Guérin;

* Kolmogorov-Smirnov test was performed; " test.
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whereas the difference in grade progression between the
MFDGT and RCT subgroups was at the level of statistical
significance, as shown in Table 6.

The results in this Table indicate that BCG therapy, in
the patients belonging to the low-risk group did not affect the
progression of grade, whereas a significant difference in the
progression of grade was present in the MFDGT and RCT
subgroups, depending on the application of BCG therapy.

There was no significant statistical differences in the fre-
quency of progression of the stadium of the disease between the
SFDGT subgroups, while a statistically significant difference in

N
N

©
T

o

Time to recurrence (months)

w

0
Without progression Progression G Progression G+T

Progression of NMIBC
the frequency of the stadium progression was present between Fig. 1 — Correlation of time to recurrence and disease
the MFDGT and RCT subgroups, as shown in Table 7. progression
The most important parameter in monitoring and treating G — grade of the disease
. . . T . T — stadium of the disease
NIMBC is certainly the progression of NIMBC in infiltrative ~ NMIBC — non-muscle invasive bladder cancer.
Table 6
Tumor progression from the grade 2 to the grade 3 in both groups of patients
SFDGT MFDGT RCT
Number of  Number (%) of  Number of = Number (%) of  Number of Number (%) of
Applied therapy patients recurrences with patients recurrences with patients recurrences with
grade progression grade progression grade progression
TUR + BCG 363 7(1.9) 152 18 (11.8) 159 25 (15.7)
TUR 128 3(2.3) 51 19 (37.2) 46 16 (34.8)
¥ test n.s.* p <0.001" p<0.01"

TUR - transurethal resection; BCG — Bacillus Calmette-Guérin;

SFDGT - solitary first diagnosed tumors <3 cm; MFDGT - solitary first diagnosed tumors >3 cm and multiple first diagnosed tumors; RCT — recidive tumors;

* Kolmogorov-Smirnov test; 7y’ test.

Table 7
Progression from the stadium 1 to a higher stadium of the disease in both groups of patients
SFDGT MFDGT RCT
Applied Number of Number (%) of Number of Number (%) of Number of Number (%) of
pplied therapy . : . . . . )
patients  recurrences with stadium  patients recurrences with patients recurrences with
progression stadium progression stadium progression

TUR + BCG 363 6 (1.6) 152 16 (10.5) 159 22 (13.8)
TUR 128 2 (1.6) 51 12 (23.5) 46 13 (28.3)
n.s.* p <0.05 p<0.05

TUR - transurethal resection; BCG — Bacillus Calmette-Guérin; SFDGT - solitary first diagnosed tumors < 3 cm; MFDGT - solitary first diagnosed tumors >3

cm and multiple first diagnosed tumors; RCT - recidive tumors;
* Kolmogorov-Smirnov test; ' test.

tumor of the bladder. The results of this study, shown in Ta-
ble 7, suggest that in the low-risk of NIMBC recurrence
there is no significant difference in the progression of the
disease, depending on the application of BCG therapy.

Table 8 shows the correlation of NIMBC progression
and the time of recurrence according to the applied therapy.

A statistically highly significant correlation between
NIMBC progression and the time of recurrence was present in
the patients of the group II treated with TUR, as opposed to
the group I in which no statistically significant correlation was
established. This correlation is graphically shown in Figure 1.

Discussion

The role and significance of intravesical BCG immuno-
therapy after TUR BT in reducing the rate of recurrence was
confirmed by numerous publications. In the study of Gontero
et al. ’ it was concluded that intravesical BCG therapy should
be considered as the most effective form of intravesical ther-
apy, but the role of this therapy in the progression of the dis-
ease in papillary tumors remains to be elucidated. Morales et
al. ' in their work from 1976, which initially included 10 pa-
tients, later reduced to 7 patients (1 died of other disease and

Table 8
Correlation of NIMBC progression and the time of recurrence
according to the applied therapy
Applied therapy Coefficient of correlation () t-value p
TUR + BCG -0,1419 1.64 0.10
TUR 0.8131 11,93 0.001

TUR - transurethal resection; BCG — Bacillus Calmette-Guérin.
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two had inadequate follow-up), announced that in 7 of these
patients, in whom the intravesical BCG therapy was con-
ducted, during 47 months of follow-up, no recurrence ob-
served. Lamm et al. '* published in 1980 results of a random-
ized prospective study on comparison, as in our study, the ef-
fects of two types of therapy: TUR and TUR + BCG. Their
study included 37 patients, the follow-up period was, as with
us, a year after completion of the therapy. Out of 19 patients
treated with only TUR therapy in 8 (42%) recurrence devel-
oped within the follow-up period, and out of 18 patients
treated with TUR + BCG therapy, patients, recurrence was
registered in 3 (17%) patients. This difference is more pro-
nounced than in our study, but our study included a much
larger number of patients. Brandau et al. * showed the effec-
tiveness of this therapy based on 30 years of experience, and
pointed out that there is still room for improvement in the ap-
plication of this therapy, indicating thereby that although nu-
merous studies have confirmed the superiority of BCG as ad-
juvant therapy yet are always possible improvements in the
mode of application of this therapy. Véazquez-Lavista et al.*
showed the importance of this therapy and emphasized the role
of BCG as an immunomodulator in patients with NMIBC. A
history of the application of this therapy was described by Herr
and Morales ®. About treatment strategy of high risk NMIBC
wrote Sharma et al. °. Tne incidence and the treatment of com-
plications of BCG therapy were described by Lamm et al. '° in
their research in 1992. Rios et al. "* in their work amounts to
conclusion that BCG is the most effective adjuvant for pa-
tients with NMIBC, especially in high risk patients. Our re-
search verified the importance of this therapy in the same
group of patients, MFDGT and RCT. The extent to which
medicine has advanced in the application of this therapy, in
patients with NMIBC was described by Jacobs et al. '*. Shel-
ley et al. '° published a systematic overview of randomized tri-
als and meta-analyzes that confirm the importance and place
of this therapy in treatment of patients with NMIBC. An af-
firmative answer to the question of whether intravesical BCG
instillation may reduce the rate of NMIBC recurrence, pro-
vided Han and Pan '® in their study. Recommendations for the
treatment of patients with NMBIC in clinical practice were
given by Lamm et al. '”. In spite the fact that BCG has become
the most widespread and widely applied intravesical therapy in
treating NMIBC %, recommended by the guidelines of the Eu-
ropean Association of Urologists, due to the side effects of this
therapy, the critiques and questions whether this therapy is re-
ally necessary for all cases with NMBIC are inevitable.

On attempts to modify BCG therapy using a reduced
dose of BCG reported Ojea et al. '® and Martinez-Pifieiro et
al. . The results of our research showed that recurrence 3
months after the therapy, depending on the form of the tumor
and the applied therapy, occurred in 1-7 of the patients. Such
an early occurance of recurrence may open the question of
whether it really is a recurrence of illnes or possibly over-
looked tumor during the TUR. Brausi et al. ** in 2002 pub-
lished the analysis that included 2,410 patients from seven
European Organisation for Research and Treatment af Can-
cer (EORTC) studies that were in the third phase of testing,
in which they dealt with the phenomenon of recurrence at the
first control cystoscopy. They emphasized that the rate of re-
currence depended very much on the institutions, and ranged,
in patients with solitary tumor in patients who did not re-
ceive adjuvant intravesical therapy, from 3.4% to 20.6%,
while for patients with adjuvant intravesical treatment this
percentage was from 0% to 15.4%. When it came to patients
with multiple tumors with adjuvant intravesical therapy, this
percentage ranged from 7.4% to 45.8%.

In our study we found no statistically significant differ-
ence in the incidence of recurrence in the patients with low
risk NIMBC. Also, when it comes to this subgroup of patients
there was no statistically significant difference between any of
recurrences, as well as in the incidence of the disease grade
progression or the stage of the disease progression. In patients
with MFDGT or RCT (patients with high-risk NIMBC) there
were significant differences, depending on the applied therapy
(BCG + TUR or TUR the only therapy) in terms of the fre-
quency of recurrence, as well as the progression of the disease.

Conclusion

This study indicates the importance of applying BCG
intravesical immune therapy after transurethal resection of
the tumor, that was also confirmed by the other authors.

However, our research indicates that it is necessary to be
selective in the intravesical instillation of Bracillus Calmette-
Guérin after transurethal resection of the tumor, because each
non-muscle invasive tumor does not require the application of
this therapy, which was confirmed by comparing the fre-
quency of recurrence of solitary first diagnosed tumors < 3.
We believe that this fact, in addition to the side effects of this
therapy, as well as high costs of this treatment, leaves a ques-
tion whether the use of this therapy is really necessary for each
patient with non-muscle invasive tumor.

REFERENCES

1. Sylvester R], van der Meijden AP, Oosterlinck W, Witjes |, Bouf-
fiounx C, Denis I, et al. Predicting recurrence and progression
in individual patients with stage Ta T1 bladder cancer using
EORTC risk tables: a combined analysis of 2596 patients
from seven EORTC trials. Eur Urol 2006; 49(3): 466—75.

2. Babjuk M, Oosterlinck W, Sylvester R, Kaasinen E, Bible A, Palou-
Redorta ]. EAU guidelines on non-muscle-invasive urothelial
carcinoma of the bladder. Eur Urol 2008; 54(2): 303—14.

3. Brandan S, Suttmann H. Thirty years of BCG immunotherapy
for non-muscle invasive bladder cancer: a success story with

room for improvement. Biomed Pharmacother 2007; 61(6):
299-305.

4. Viazguez-Lavista 1.G, Flores-Baledzar CH, Llorente .. The bacil-
lus Calmette-Guérin as immunomodulator in bladder cancer.
Rev Invest Clin 2007; 59(2): 146—52.

5. Sharma P, Old L], Allison JP. Immunotherapeutic strategies
for high-risk bladder cancer. Semin Oncol 2007; 34(2):
165—-72.

6. Boble A, Jocham D, Bock PR. Intravesical bacillus Calmette-
Guerin versus mitomycin C for superficial bladder cancer: A

Milosevi¢ R, et al. Vojnosanit Pregl 2015; 72(3): 241-246.



Page 246

VOJNOSANITETSKI PREGLED

Vol. 72, No. 3

10.

11.

12.

13.

14.

15.

formal meta-analysis of comparative studies on recurrence
and toxicity. ] Urol 2003; 169(1): 90—5.

Strock 1/, Dotevall 1., Sandberg T, Gustafsson CK, Holming S.
Late bacille Calmette-Guérin infection with a large focal uri-
nary bladder ulceration as a complication of bladder cancer
treatment. BJU Int 2011; 107(10): 1592—7.

Herr HW, Morales A. Hystory of bacillus Calmette-Guérin
and bladder cancer: an immunotherapy succes story. ] Urol
2008; 179(1): 53—6.

Gontero P, Bohle A, Malmstrom PU, O'Donnell MA, Oderda M,
Sylvester R, et al. The role of bacillus Calmette-Guérin in the
treatment of non-muscle-invasive bladder cancer. Eur Urol
2010; 57(3): 410—29.

Lamm DL, van der Meijden PM, Morales A, Brosman SA, Cata-
lona W], Herr HW, et al. Incidence and treatment of compli-
cations of bacillus Calmette-Guerin intravesical therapy in
superficial bladder cancer. | Urol 1992; 147(3): 596—600.
Morales A, Eidinger D, Bruce AW. Intracavitary Bacillus Cal-
mette-Guerin in the treatment of superficial bladder tumors.
J Urol 1976; 116(2): 180—3.

Lamm DL, Thor DE, Harris SC, Reyna JA, Stogdill VD, Radwin
HM. Bacillus Calmette-Guerin immunotherapy of superficial
bladder cancer. ] Urol 1980; 124(1): 38—40.

Rios GE, Martinez-Pirieiro 1.1, Martinez-Pisieiro CJ, de la Peiia BJ.
Immunotherapy in superficial bladder carcinoma. Arch Esp
Urol 2000; 53(10): 879—92.

Jacobs BL, Lee CT, Montie JE. Bladder cancer in 2010: how far
have we come. CA Cancer ] Clin 2010; 60(4): 244—72.

Shelley MD, Mason MD, Kynaston H. Intravesical therapy for
superficial bladder cancer: a systematic review of randomised

16.

17.

18.

19.

20.

trials and meta-analyses. Cancer Treat Rev 2010; 36(3):
195—-205.

Han RF, Pan JG. Can intravesical bacillus Calmette-Guérin
reduce recurrence in patients with superficial bladder cancer?
A meta-analysis of randomized trials. Urology 2006; 67(6):
1216—-23.

Lamm DL, Colombel M, Persad R, Solowayd M, Bihlee A, Palouf
J. Clinical practise recommendations for the menagment of
non-muscle invasive bladder cancer. Eur Urol Suppl 2008;
7(10): 651-66.

Ojea A, Nogueira |1, Solsona E, Flores N, Gomez, JM, Molina JR,
et al. A multicentre, randomised prospective trial comparing
three intravesical adjuvant therapies for intermediate-risk su-
perficial bladder cancer: low-dose bacillus Calmette-Guerin
(27 mg) versus very low-dose bacillus Calmette-Guerin (13.5
mg) versus mitomycin C. Eur Urol 2007; 52(5): 1398—406.
Martinez-Pinieiro | A, Martinez-Pijieiro 1, Solsona E, Rodriguez;
RH, Gdmez JM, Martin MG, et al. Has a 3-fold decreased dose
of bacillus Calmette-Guerin the same efficacy against recur-
rences and progression of T1G3 and Tis bladder tumors
than the standard dose? Results of a prospective randomized
trial. J Urol 2005; 174(4 Pt 1): 1242—7.

Brausi M, Collette L, Kurth K, van der Meijden AP, Oosterlinck W,
Witjes ] A, et al. Variability in the recurrence rate at first fol-
low-up cystoscopy after TUR in stage Ta T1 transitional cell
carcinoma of the bladder: a combined analysis of seven
EORTC studies. Eur Urol 2002; 41(5): 523—31.

Received on October 30, 2013.
Revised on December 31, 2013.

Accepted on January 28, 2014.
OnlLine-First November, 2014.

Milosevi¢ R, et al. Vojnosanit Pregl 2015; 72(3): 241-246.



Vojnosanit Pregl 2015; 72(3): 247-250 VOJNOSANITETSKI PREGLED Page 247
=7 e I. Tk . ..
ORIGINAL ARTICLE ~'1930 1944 . UDC: 616.833::616.727.4

Voo
4
\

DOI: 10.2298/VSP130417079M

=
. _\__
Yu

agq 0

Concoradance of clinical and neurophysiologic diagnoses of carpal

tunnel syndrome

Podudarnost klinicke i neurofizoloske dijagnoze sindroma karpalnog kanala

Vesna Martié

Clinic for Neurology, Military Medical Academy, Belgrade, Serbia; Faculty of Medicine
of the Military Medical Academy, University of Defense, Belgrade, Serbia

Abstract

Introduction/Aim. Clinical presentation and neurophysi-
ological examination are crucial in diagnosing carpal tunnel
syndrome (CTS). The aim of this study was to determine
sensitivity and specificity of clinical examination for diag-
nosing of CTS in relation to neurophysiological evaluation.
Methods. The sample included 181 patients referred to the
neurologist for further diagnosis of pain and parestesias in
the arm (81 women and 100 men mean age 42 * 14 years
and 52 £ 16 years, respectively). All the patients were neu-
rophysiologicly tested. Results. Out of 181 patients, clinical
findings were considered positive for CTS in 37 patients.
The neurophysiological findings for CTS were positive in 60
patients. Both clinical and neurophysiological findings were
positive in 31 patients and both findings were negative in
115 patients (sensitivity 0.51; specificity 0.95). Conclusion.
Low sensitivity and high specificity suggest that it is easier
to exclude rather than to accurately diagnose CTS based on
clinical examination alone. Thus, there is the need for neu-
rophysiological evaluation of patients with complains in the
arm.

Key words:
carpal tunnel syndrome; diagnosis; signs and
symptoms; sensitivity and specificity.

Apstrakt

Uvod/Cilj. Klini¢ka slika i neurofiziolosko ispitivanje veo-
ma su znacajni za postavljanje dijagnoze sindroma karpal-
nog tunela (KTS). Cilj ovog istrazivanja bio je da se odredi
senzitivnost 1 specifiénost klinicke dijagnoze sindroma kar-
palnog tunela (K'TS) u odnosu na neurofizioloski nalaz. Me-
tode. Ispitivanjem je bio obuhvacen 181 bolesnik (81 Zena,
prosecne starosti 42 £ 14 godina, i 100 muskaraca, prosecne
starosti 52 + 16 godina). Bolesnici su bili upuceni na neuro-
loski pregled za dalju dijagnostiku tegoba u vezi sa bolovima
i parestezijama u ruci. Svi bolesnici su potom neurofiziolos-
ki ispitani. Rezultati. Od ukupno 181 bolesnika, klinicki na-
laz za KTS bio je pozitivan kod 37, dok je neurofizioloski
nalaz za KTS bio pozitivan kod 60 bolesnika. Kod 31 bole-
snika bili su pozitivni i klinicki i neurofizioloski nalaz, a oba
nalaza su bila negativna kod 115 bolesnika (senzitivhost
0,51, specificnost 0,95). Zaklju€ak. Niska senzitivnost i vi-
soka specifi¢nost ukazuju na to da je samo na osnovu klini-
¢kog pregleda pouzdanije iskljuciti, nego potvrditi dijagnozu
KTS. Ovo upucuje na potrebu za neurofizioloskom proce-
nom bolesnika sa tegobama u ruci.

Kljucne reci:
karpusni tunel, sindrom; dijagnoza; znaci i simptomi;
senzitivnost i specifi¢nost.

Introduction

Common causes of pain in the arm are musculoskeletal
disorders and neurological disorders, such as polyneuro-
pathies and compressive mononeuropathies. The most preva-
lent compressive mononeuropathy is an entrapment of the
median nerve as it runs from the forearm through the carpal
tunnel into the palm of the hand '. This is known as the car-
pal tunnel syndrome (CTS).

Differentiating CTS from the causes of pain in the arm
is complicated by the fact that patients with CTS, in addition
to classic symptoms of tingling and pain in the fingers and

hand, often complain of pain in other areas (forearm, 21%;
elbow 14%; shoulder 8%; cervical spine 0.6%) °.

Most investigators agree that there is no perfect test for
diagnosing CTS. It is believed, however, that CTS is highly
probable when typical symptoms are associated with specific
objective findings and positive provocative tests. Neurophysi-
ological assessment of propagation of electrical impulses
along the median nerve as it passes through the carpal tunnel is
considered the "gold standard" for diagnosis of CTS *.

Since pain in the arm may be of different origin, and
CTS may have more or less specific clinical presentation, it
is important for clinical practice to ascertain whether the di-
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agnosis of CTS can be reliably established on clinical
grounds *. Therefore, the objective of this study was to eval-
uate to what extent clinical diagnosis agrees with neuro-
physiological diagnosis of CTS. The specific aim was to de-
termine sensitivity and specificity of clinical diagnosis of
CTS in comparison to neurophysiological findings as the
"gold standard".

Methods

Over a 4-year period (2007-2011) 181 patients were re-
ferred to the neurologist at the Military Medical Academy in
Belgrade for further diagnosis of pain and parestesias in the
arm. The sample consisted of 81 women (mean age 42 + 14
years) and 100 men (52 £ 16 years).

Clinical diagnosis was based on the history and clinical
examination. The mandatory symptoms considered specific
for CTS ' were tingling in the first three fingers and along in-
side of the fourth finger mainly present in the evening or
morning hours or accompanied by waking up to shake the
hand (Flick's sign) followed by relief. Clinical examination
considered muscle strength and trophic changes, reflex activ-
ity and impaired sensation. The provocative tests used were
Bickeles and Tinnel sign *.

Neurophysiological evaluation was performed on the
median, ulnar, and radial nerves according to the standards
of the American Association of Electrodiagnostic Medi-
cine °. Motor nerve studies included measurements of the la-
tency and amplitude of the motor nerve action potential,
conduction velocity, and latency of the F-wave. In sensory
nerve studies, we measured the latency and amplitude of the
sensory nerve action potential and conduction velocity.

For motor studies, recording electrodes were placed over
the thenar (median) nerve and hypotenar (ulnar) nerve with the
stimulation electrode at the wrist, 8 cm proximally. For sen-
sory studies, recording electrodes were placed on the second

Needle electromyography was used for the muscles in-
nervated by C5-Thl roots (deltoid, biceps brachii, extensor
digitorum communis, abductor policis brevis, and abductor
digiti minimi). Based on features of motor unit potential
(shape, duration), the findings were classified as normal or
neurogenic .

The data were tabulated in a 2 x 2 table where rows and
columns included the frequecies of positive and negative
clinical and neurophysiological findings (Clinical +, Clini-
cal -, EMG +, EMG -). Based on the frequency distribution,
we calculated sensitivity, specificity, positive predictive val-
ue, and negative predictive value using standard formulas.

Sensitivity is the ratio between the true positive find-
ings (EMG CTS +) and the sum of true positive (EMG CTS
+) and false negative (Clinical CTS -) findings. Specificity is
the ratio between the true negative findings (EMG CTS -)
and the sum of true negative (EMG CTS -) and false positive
(Clinical CTS +) findings. The positive predictive value is
the ratio between the true positive findings (EMG CTS +)
and the sum of true positive (EMG CTS +) and false positive
(Clinical CTS -) findings. Lastly, the negative predictive val-
ue is the ratio between the true negative findings (EMG CTS
-) and the sum of true negative (EMG CTS -) and false nega-
tive (Clinical CTS -) findings. The statistical software Prism
5 (GraphPad Software Inc., La Jolla, CA) was used for statis-
tical analysis.

The results were compared with the literature data.

Results

In 181 patients clinical findings were considered posi-
tive for CTS in 37 patients and negative in 144 patients. The
neurophysiological findings for CTS were positive in 60 pa-
tients and negative in 121 patients. Both clinical and neuro-
physiological findings were positive in 31 patients and both
findings were negative in 115 patients (Table 1).

Table 1

Distribution of patients (n, %) with positive (+) and negative (-) clinical and
neurophysiological diagnoses of carpal tunnel syndrome (CTS)

Neurophysiological diagnosis

Clinical diagnosis CTS + CTS - Total
CTS + 31(17) 6(3) 37 (20)
CTS - 29 (16) 115 (64) 144 (87)
Total 60 (33) 121 (67) 181 (100)

Sensitivity = 31/(31 + 29) = 51%;

Specificity = 115/(115 + 6) = 95%;

Positive predictive value =31/(31 + 6) = 84%;
Negative predictive value = 115/(115 + 29) = 80%.

finger (median nerve) and the fifth finger (ulnar nerve) with
stimulation electrodes at the wrist, 14 cm proximally .

The most sensitive neurophysiological parameter for
the diagnosis of CTS is considered the difference between
terminal latencies of the sensory responses recorded from the
fourth finger after stimulation of the median and ulnar nerves
at the wrist 14 cm proximally. CTS is considered present if
the median response is at least 0.5 ms longer than the ulnar
response.

The results indicated moderate sensitivity (51%) and
high specificity (95%) of clinical evaluation (Table 2).

One patient diagnosed with CTS on both clinical and
neurophysiological grounds also had  polyneuropathy.
Among 114 with clinical diagnosis negative for CTS, symp-
toms and signs suggested cervicobrachialgia in 85 patients
and polyneuropathy in the remaining 29 patients (Figure 1).

In cases of disagreement between clinical and neuro-
physiological diagnoses, clinical diagnosis of CTS was made
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Table 2

Diagnostic utility of the clinical diagnosis of carpal tunnel syndrome (CTS) with the corresponding 95% confidence
intervals (CI) and the definition of each diagnostic parameter

Parameters Value 95% CI Definition

Sensitivity 0.51 0.38-0.65 Fraction of patients with CTS correctly diagnosed based on clinical findings.

Specificity 0.95 0.90-0 98 Fractioq of patients without CTS correctly diagnosed based on clini-
cal findings.

Positive prognostic value 0.84 0.68-0.94  Fraction of patients with positive clinical findings who have CTS.

Negative prognostic value 0.80 0.72—0.86  Fraction of patients with negative clinical findings who do not have CTS.

40.00%

m tingling in the tirst three fingers

35.00%

= Flick

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

= m.abdductor
pollicis brevis
weaknes

= Thenar hypotrophy

m Hypo or areflexia

Bickeles

—— Tinnel

0.00%

Fig. 1 — Clinical symptoms in patients population

in 6 of the patients where as neurophysiological findings in-
dicated cervicobrachialgia in 4 of the patients (Table 3), ul-
nar nerve compression in 1 of the patient, and normal results
in 1 of the patients.

trodiagnosis of neuromuscular diseases. The results indicated
moderate sensitivitly (51%) and high specificty (95%) of
clinical evaluation. In other words, only about half of the pa-
tients with positive neurophysiological findings for CTS are

Table 3

Clinical symptoms in the patients with the clinical diagnosis of carpal tunnel syndrom (CTS)
and neurophysiological findings of cervicobrachialgia

Number of patients

Clinical symptoms with without Total
Tingling in the first three fingers 4 0 4
Flick sign 0 4 4
M. abdductor pollicis brevis weaknes 0 4 4
Thenar hypotrophy 0 4 4
Hypo or areflexia 2 2 4
Bickeles sign 1 3 4
Neck pain 1 3 4
Hypo-esthesia 1 3 4

The patient with ulnar nerve compression in Guyon canal
complained about tingling of the fourth finger of the hand; in
his case Tinnel and Flick sings were positive, but reflexes
were symmetrical with normal muscle strength in his hand.

Among the 29 patients with neurophysiologically veri-
fied CTS that was misdiagnosed on clinical grounds, the as-
signed clinical diagnoses were cervicobrachialgia in 17, pol-
yneuropathy in 5, paresthesias in 2, polymialgia in 1 and un-
determined in 3 of the patients.

Among the patients with cervicobrachialgia, 13 had pain
in their forearm, 3 in the shoulder and 1 in the cervical spine.

In all 5 patients with clinically diagnosed polyneuro-
pathia, CTS were present on both sides.

Discussion

The aim of this study was to determine to what extent
the diagnosis of CTS can be reliably established on clinical
grounds by the neurologist with extensive experience in elec-

likely to be correctly identified on clinical grounds, whereas
almost all patients without CTS are likely to be assigned
other diagnosis than CTS. This indicates a higher likelihood
to exclude rather than to ascertain the diagnosis of CTS
based on clinical evaluation alone.

Several factors must be taken into account when inter-
preting our results. Electrophysiological findings may be
false positive (asymptomatic median neuropathy) in almost
18% of the general population, mostly among people with
diabetes * of whom 25% are expected to eventually develop
symptomatic CTS after 6 to 11 years *°. Although some pa-
tients in this study had diabetes, none were asymptomatic.
Because all patients complained of pain in the arm, for which
they were sent for further work-up, the likehood of false pos-
itive neurophysiological findings of CTS confounding the re-
sults is rather low.

Differential diagnosis of CTS versus other median
nerve neuropathy is complicated by the fact that 10% of pa-
tients with CTS may show slowing of motor conduction ve-

Marti¢ V. Vojnosanit Pregl 2015; 72(3): 247-250.



Page 250

VOJNOSANITETSKI PREGLED

Vol. 72, No. 3

locity proximally to the wrist, leading to the degeneration of
the fastest axons (retrograde axonal degeneration). Still their
neurophysiological findings may be within the normative
range. To account for this, some authors consider CTS pre-
sent only if the latency of the median motor response is 1.8
ms as longer as the ulnar nerve response .

An alternative criterion is a 1 ms longer latency of the
median nerve motor response in the symptomatic hand com-
pared to the opposite hand ''. This approach, however, is
rarely useful because of high prevalence of bilateral CTS.

In this study, only 5 patients with neurophysiological
findings consistent with CTS were clinically misdiagnosed
as having other type of neuropathy.

Conversely, pain and other symptoms of CTS may be
present even when neurophysiological results are normal or

minimally abnormal. It is recognized that the degree of mo-
tor and sensory nerve involvement is not necessarily propor-
tional to the duration or severity of symptoms °. In this study,
however, neurophysiological findings were within the nor-
mative limits only in 1 patient who was ascribed the diagno-
sis of CTS on clinical examination.

Conclusion

A relatively low sensitivity (51%) but high specificity
(95%) of clinical diagnosis suggests that it is easier to ex-
clude rather than to accurately diagnose carpal tunnel syn-
drome based on clinical examination alone. Therefore, there
is the need for routine and comprehensive neurophysiologi-
cal evaluation of patients who complain of pain in the arm.
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projektovanog placanja po sistemu dijagnosticki srodnih grupa u urologiji

Uro§ Babi¢*, Ivan Soldatovi¢'™

, Dejana Vukovié*$, Milena Santri¢ Mili¢evi¢ ',

i

Mihailo Stjepanovié¢!, Dejan Koji¢*, Aleksandar Argirovi¢', Vinka Vukoti¢**

*Clinical Hospital Center ,,Dr Dragi$a MiSovi¢“ — Dedinje, Belgrade, Serbia; Institute
for Medical Statistics and Informatics; *Institute for Social Medicine, Belgrade,
Serbia;IFaculty of Medicine, University of Belgrade, Belgrade, Serbia; IClinic for
Pulmology, Clinical Center of Serbia, Belgrade, Serbia; Clinical Hospital Center
Zemun, Belgrade, Serbia

Abstract

Background/Aim. Global budget per calendar year is a
traditional method of funding hospitals in Serbia. Diagnose
related groups (DGR) is a method of hospital payment
based on classification of patients into groups with clinically
similar problems and similar utilization of hospital re-
sources. The aim of this study was to compare current
methods of hospital services payment with the projected
costs by DRG payment method in urology. Methods. The
data were obtained from the information system used in the
Clinical Hospital Center “Dr. Dragisa Misovi¢” — Dedinje in
Belgrade, Serbia. The implemented hospital information
system was the main criterion for selection of healthcare in-
stitutions. The study included 994 randomly selected pa-
tients treated surgically and conservatively in 2012. Results.
Average costs under the current payment method were
slightly higher than those projected by DRG, however, the
variability was twice as high (54,111 £ 69,789 compared to
53,434 + 32,509, p <0,001) respectively. The univariate
analysis showed that the highest correlation with the current
payment method as well as with the projected one by DRG
was observed in relation to the number of days of hospitali-

Apstrakt

Uvod/Cilj. Ukupni odredeni budZet za kalendarsku godinu
je tradicionalni nacin finansiranja bolnica u Srbiji. Dijagnos-
ticki srodne grupe (DSG) je nacin placanja u bolnicama koji
je baziran na klasifikaciji bolesnika po grupama sa slicnim
dijagnozama, gde se ocekuje slicna iskoris¢enost bolnickih
resursa. Cilj ovog rada bilo je poredenje aktuelnog nacina
placanja bolnice i projektovanih troskova pomocu metode
placanja prema DSG u urologiji. Metode. Podaci su dobi-

zation (p = 0.842, p < 0.001, and p = 0.637, p < 0.001, re-
spectively). Multivariate regression models confirmed the
influence of the number of hospitalization days to costs un-
der the current payment system (8 = 0.843, p < 0.001) as
well as under the projected DRG payment system
(B =0.737, p < 0.001). The same predictor was crucial for
the difference in the current payment method and the pro-
jected DRG payment methods (3 = 0.501, p <0.001). Con-
clusion. Payment under the DRG system is administratively
more complex because it requires detailed and standardized
coding of diagnoses and procedures, as well as the informa-
tion on the average consumption of resources (costs) per
DRG. Given that aggregate costs of treatment under two
hospital payment methods compared in the study are not
significantly different, the focus on minor surgeries both
under the current hospital payment method and under the
introduced DRG system would be far more cost-effective
for a hospital as great variations in treatment performance
(reduction of days of hospitalization and complications),
and consequently invoiced amounts would be reduced.

Key words:
hospitals; financial management; urology; serbia.

jeni iz informacionog sistema koji se koristi u Klinicko-
bolnickom centru (KBC) ,,Dr Dragisa Misovi¢* — Dedinje u
Beogradu, Srbija. Glavni kriterijum izbora ustanova bio je
uspostavljen bolnicki informacioni sistem. U studiju je uk-
lju¢eno nasumic¢no izabranih 994 bolesnika lecemh operati-
vno i konzervativno u 2012. godini. Rezultati. Prosecni
troskovi po aktuelnom nacinu placanja bili su malo veci od
projektovanog DSG, ali je varijabilitet bio dva puta vedi
(54 111 £ 69 789 prema 53 434 £ 32 509; p < 0,001). Uni-

varijantnom analizom utvrdeno je da najvecu korelaciju sa
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aktuelnim nacinom placanja, kao i sa projektovanim pomo-
¢u DSG, ima broj dana hostpitalizacije (o = 0,842; p < 0,001
ip = 0,637; p < 0,001). Multivarijantnim regresionim mode-
lima potvrden je uticaj broja dana hospitalizacije na trosko-
kove prema aktuelnom sistemu placanja (B = 0,843;
p < 0,001), kao i prema projektovanom DSG sistemu pla-
¢anja (B = 0,737; p < 0,001). Isti prediktor bio je i klju¢ni za
razliku aktuelnog nacina placanja i projektovanog DSG na-
¢ina placanja (8 = 0,501; p <0,001). Zakljucak. Placanje
prema DSG administrativno je sloZenije jer zahteva detaljno
i standardizovano kodiranje dijagnoza i procedura, kao i in-

formacije o prosecnoj potrosnji resursa (troskova) prema
DSG. S obzirom na to da zbirni troskovi lecenja koji se pla-
¢aju na dva nacina, poredena u istrazivanju, nisu bitno razli-
¢itl, fokus na manje hirurske intervencije i u aktuelnom na-
¢inu placanja bolnica i po uvodenju pla¢anja po DSG bio bi
je u performansama lecenja (smanjenje dana hospitalizacije i
komplikacija), a posledi¢no i racuna.

Kljucne reci:
bolnice; finansije, upravljanje; urologija; srbija.

Introduction

Hospital services costs account for a large share of total
spending on health care, regardless of whether the global
budget, payment-for-service, case-based payment of diag-
nose-related groups (DRG) are used as hospital services
funding mechanism '. The problem of financing secondary
and tertiary level healthcare institutions as the greatest “con-
sumers” in the health care system has been analyzed for
more than 100 years including recently published national
assessments . The methods of hospital services payment are
numerous, but neither of them is perfect enough in terms of
ensuring both fair remuneration for performed work and
medical supplies, and the control of costs of hospital treat-
ment and care .

In view of developing programs to assess the utilization
and quality of health insurance in a local hospital, in 1960s,
Robert Vettel and his colleagues from the Yale University cal-
culated all possible costs of optimal treatment of patients clas-
sified in DRG based on certain characteristics and severity of
iliness *. Thirty years later, a case-based payment and DRG-
based payment are the main methods of hospital services pay-
ment for patients with acute conditions in most high income
countries > *. Measuring of costs per DRG creates opportuni-
ties for improving efficiency, because patients with certain
characteristics and within clinically similar problems are clas-
sified into groups with similar costs of treatment and care un-
der this approach °. By categorizing patients into groups with
similar utilization of hospital resources, DRGs describe hospi-
tal activities in standardized units and enable the analysis,
which otherwise would not be easy because hospitals treat
many patients, each of whom seem to have unique health con-
dition. The basic idea of DRG-based payment is the payment
per episode, where the episode is deemed a period from ad-
mission to discharge, while all the costs incurred during that
period are included in the price. This method of payment is
commonly called “case-based payment” .

Under the DRG system, hospital managers and policy
makers can compare hospitals or different hospital depart-
ments by length of stay, costs and quality . DRG-based
payment method in developed countries has clearly demon-
strated to bring better quality of work and resource sav-
ings "%, In countries in which global budget is used as a mod-
el for hospital payment, hospital management has little in-
formation on what types of services have been provided to

patients and at what price in hospital wards or departments.
Theoretically, the DRG-based payment provides a strong in-
centive for increasing the number of cases of treatment (as
opposed to the global budget) and for rationalizing the num-
ber of services provided per case (as opposed to the pay-
ment-for-service system).

The global budget is a traditional method of funding
hospitals in Serbia . By purchasing the healthcare plan of
certain healthcare institutions by Health Insurance Fund
(HIF) for a calendar year, the budget of the institution is
“prospectively” defined, and a fixed payment for a specified
level of activity (usually determined by the number of cases
or the number of hospital days) narrows the scope for im-
proving technical and allocative efficiency and performance
quality ' *. By adopting the healthcare development plan by
2015, the Ministry of Health has envisaged the implementa-
tion of the DRG system for reimbursing costs of hospitalized
patients with acute conditions. The induction program should
be implemented in stages; originally it would be used as an
analytical tool for coding, then for obtaining statistical data
on hospital treatment performance, and in the final stage it
would be introduced as a system for the collection of pay-
ment for rendered hospital services.

In order to identify comparative strengths and weak-
nesses of two methods of hospital payment and formulate rec-
ommendations to decision makers, the objective of this paper
was to compare current hospital payment methods and DRG-
based payment methods at the Department of Urology at the
Clinical Hospital Center (CHC) “Dr. Dragisa MiSovi¢” — Ded-
inje, Belgrade, Serbia.

Methods

For the purposes of this study, the data obtained from
the information system used in the CHC “Dr DragiSa
MisSovi¢” — Dedinje, were processed under the pilot project
of implementation of the Australian DRG model in acute pa-
tients hospital care in four healthcare institutions and the
CHC “Dr DragiSa MiSovi¢” — Dedinje was one of such insti-
tutions (the main criterion of healthcare institution selection
was the implementation of the hospital information system).

The study included 994 randomly selected patients
treated surgically and conservatively at the Department of
Urology, CHC “Dr Dragi$a MiSovi¢” — Dedinje, in 2012.
The following variables were monitored: age categorized in-
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to ten-year intervals, sex, place of residence, hospital, diag-
nose under the International Classification of Diseases —
ICD-10, medical procedures performed during hospitaliza-
tion, co-morbidities accompanying the main cause of hospi-
talization [(based on the ASA score created by American So-
ciety of Anesthesiologists (ASA) for the assessment of
physical status of patients before surgery '], postoperative
complications (according to the Clavien scale which is a
global score that assesses postoperative course ') and the fi-
nal report on the treatment (electronic report on electronic
invoices issued to the Serbian Health Insurance Fund). All
the patients were determined the ASA score on admission,
while the complications were monitored against the Clavien
scale. The hypothetical price per DRG model was calculated
by using the Croatian DRG grouper and the coding rules
available at the website of the Croatian Institute for Health
Insurance in force since 2007 '®. The price obtained by using
the Croatian grouper for a particular DRG group was con-
verted in RSD based on the real exchange rate between two
countries and divided by two as the spending on healthcare
in Croatia was by twice higher than in Serbia in absolute fig-
ures in Euro.

Descriptive and analytical statistical methods were used
in this study. As regards the descriptive methods, absolute
and relative numbers, measures of central tendency (arithme-
tic mean, median) and the measures of dispersion [statistical
deviation (SD) and interval of variation] were used. As re-
gards analytical methods, difference tests (t-test and Kruskal-
Wallis test) and correlation analysis (Spearman's and Pear-
son's correlation analysis, linear regression analysis) were
used. All the data were processed by SPSS 15.0 (Chicago, I1-
linois, USA) statistical software.

Results

The study covered 994 patients in total. Of the total
number of patients, 781 (78.6%) patients were male, while
213 (21.4%) patients were female. The average age of pa-
tients was 63.9 = 14.7 years, with the median age of 66
years. Of the total number of patients who entered the study,
835 (84%) patients came from urban, while 159 (16%) pa-
tients came from rural areas. The patients with the diagnosed
bladder cancer (C67) (32.3%) accounted for the highest per-
centage, followed by patients with benign prostate enlarge-
ment (N40) (16.8%), urinary tract calculosis (N20) (9.9%),
prostate cancer (C61) (7.7%), urethral stenosis N35 (6.4%),
while the remaining 23 diagnoses accounted for the percent-
age less than 5%. One-third of patients, i.e. 310 (31.2%) pa-

tients respectively had the ASA score of 0, while 278 (28%)
of them had the ASA score of 1, 309 (31.1 %) patients had
the ASA score of 2, while only 67 (6.7%) patients had the
ASA score of 3. Age correlated with ASA score and among
older patients those with the highest ASA score were the
most numerous (t = 0.433; p <0.001).

The majority of patients were treated surgically, 961
(96.7%) patients, while 33 (3.3%) patients were treated con-
servatively. The procedures of transurethral resection of
bladder tumors, 230 (23.9%) and prostate cancer 129
(13.4%), accounted for the highest number, followed by 83
(8.6%) ureteroscopic lithotripsy (URS) and lithotripsy pro-
cedures and 82 (8.5%) cystoscopy procedures. According to
the Clavien scale, the majority of patients, 817 (82.2%), had
no complications, while less than one-fifth of patients had
surgery complications: 62 (6.2%) patients had the Clavien
scale score of 1 48 (4.8%) patients had the Clavien score of
3, and 34 (3.4%) patients had the Clavien score of 2. The
highest rate of complications was observed in radical cystec-
tomy, followed by transvesical prostatectomy, ureteroreno-
scopy, pyelolithotomy.

The average number of days of hospitalization was 4.9
+ 4.4 days, with the median of 4 days. The minimum number
of days of hospitalization was 1, while the highest number of
hospitalization days was 37. The highest average number of
days was observed in patients who underwent radical cystec-
tomy (18.6), followed by patients who underwent pyelo-
lithotomy (15.0). The highest total number of hospital days
was observed in patients with transuretheral resection (TUR)
of bladder tumors (731) and transureteral resection of the
prostate (TURP) (598). There is a weak positive correlation
between the age and the number of days of hospitalization (p
= 0.197; p < 0.001). Further analysis identified a positive
correlation between the average number of days of hospitali-
zation and the ASA score (p = 0.301; p <0.001). Analo-
gously to the ASA score, the average number of days of hos-
pitalization grew in parallel with the Clavien score growth (p
=0.457; p<0.001).

All of the factors (age, ASA score, and Clavien scale)
were statistically significant predictors of the average num-
ber of days of hospitalization, but on the basis of the stan-
dardized beta coefficient it was established that the Clavien
was the most important predictor in terms of extending the
number of days of hospitalization (Table 1). The explained
variability of the number of days of hospitalization with the-
se three predictors was r° = 0.260.

The total treatment costs under the current payment sys-
tem and projected DRG for patients treated at the Depart-

Table 1

Regression models with days of hospitalization, the method of payment, and the difference between the models
of payment as dependents

Predictor Method of payment Difference between Days of
Actual DRG actual and DRG hospitalization
Age -0.040 (0.035) -0.044 (0.092) -0.053 (0.068) 0.092 (0.004)
ASA score 0.023 (0.243) -0.003 (0.924) 0.053 (0.075) 0.171 (< 0.001)
Clavien 0.036 (0.057) -0.046 (0.074) 0.208 (< 0.001) 0.418 (< 0.001)

Days of hospitaization 0.843 (< 0.001)

0.737 (< 0.001)

0.501 (<0.001)

The results are presented as std. p (p - value); DRG — diagnostic-related groups; ASA — American Society of Anesthesiologists.
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ment of Urology, though they seemed to be similar, were sta-
tistically significantly different (t = -15 516; p < 0.001) as
the variability of costs was twice as higher under the current

Average differences and amounts for certain diagnoses were
attributable to DRG model, while some were attributable to
the current payment system.

Table 2
Costs of therapy in RS dinar by the current method and the projected by DRG
Method of payment X+ SD Median (min-max) Sum
Actual 54,111 + 69,789 30,533.5 (1,594-858,882) 53,786,466
DRG 53,434 +,32,509 41,152.0 (14,524-201,764) 53,060,346

DRG - diagnostic-related groups.

payment method (Table 2). The highest average costs under
the current payment model were observed in case of radical
cystectomy, pyelolitomy, nephrectomy and nephroureterec-
tomy, and also the highest total cost of cystectomy; however,
great costs were incurred in case of prostatectomy, nephrec-
tomy. The average costs of certain procedures per DRG
model were quite different from the costs incurred under the
current payment model, while certain costs were similar.
Also, there are differences and similarities in the amounts,
depending on the type of surgery.

Further analysis revealed a high statistical correlation
between the number of days of hospitalization and the costs
under the current payment system (p = 0.842; p < 0.001), as
well as between the number of days of hospitalization and
DRG (p=0.637; p <0.001).

Regression models showed that the number of days of
hospitalization was the most important predictor of the
amount of invoice for hospitalization based on the current
calculation method and based on the DRG projected model
(Table 1). The explained variability was rather high (rzcurrcm
method = 0.739; s = 0.502).

Complicated and expensive surgeries are more favor-
able for the clinic if the costs are calculated under the DRG
model, rather than on the current payment system (Table 3).

A new variable has been created and it represents the
difference in invoiced costs based on current payment meth-
od and DRG model (Table 1). The correlation analysis re-
vealed a highly significant statistical correlation between the
Clavien scale and the difference in invoiced amounts and
DRG (p = 0.381; p < 0.001). This correlation was by far
greater than in case of ASA score (p = 0.225; p <0.001).

In view of identifying the correlation between the two
methods of cost calculation for hospitalization and the number
of days of hospitalization, it was established that this correla-
tion is weak in the first ten days but that it became stronger by
the increase of the number of days of hospitalization (p =
0.685; p < 0.001). Finally, the number of days of hospitaliza-
tion and complications in the form of the Clavien score were
the most important predictors of the difference between the
current payment method and DRG model (Table 1).

Discussion

The main reason for the popularity of the hospital pay-
ment system based on DRG is that it is considered to have
the most desirable effect on the efficiency and quality as it
encourages hospitals to reduce costs and increase revenue

Table 3
Differences in the costs of procedures between the actual method of payment and the projected DRG in RS dinar
Procedure n X Sum Procedure n X Sum
Circumcision 10 -6,417.3 -6,4173 Transvesical prostatectomy 39 10,031.3 391,222
Placement of renal stent 130 25370 p9sy  Rediealeystectomywithileal oy 937954 4,263,499
Transuretral resection of the 535 153648 3533025  Radical prostatectomy 41 32,5756 1,335,601
bladder tumor
Radical orchiectomy 9 770.0 6,930 Radical nephrectomy 27 42242 114,054
Transurethral resection of the .
prostate (TURP) 129  -4,066.8  -524,622 Partial nephrectomy 21 -4,116.7 -86,451
Bilateral orchiectomy 30 -1,994.2 -59,826 Ureterolithotomy 5 28,460.6 142,303
Ureterorenoscopy lithotripsy 83  -5210.6  -432,487 Percutaneous nephrolithotomy 4 16,243.5 64,974
dT:;“r‘li‘glfthral resection of blad- 15 75966 91,160 Nephrectomy 10 623854 623,854
Cystoscopy 82  -13,779.1 -1,129,886 Ureterocystoneostomy 5 9,776.2 48,881
TURP with uretrotomy 10 -10,885.6 -108,856 Pyelolithotomy 3 147,930.6 443,792
Testicular biopsy 1 -133,62.0 -13,362 Nephroureterectomy 8 28,182.6 225,461
Ligation of spermatic vein 16 -16,9644 -271,430 Explorative laparotomy 3 14,4443 43,333
Punction of renal cyst 7 -39.434.7  -276,043 Cystolithotomy 2 25,533.5 51,067
Internal uretrotomy 38 -41.2 -1,566 Pyeloplasty 4 16,823.0 67,292
Marsupielisation 21 -17,996.6  -377,929  Laparoscopic nephrectomy 1 10,726.0 10,726
Orchiectomy 11 13,070.8 143,779 Hydrocele operation 34 -2,046.4 -69,578
Transobturator tape 8 28,268.0 226,144 Penile surgery 9 -3,171.2 -28,541
Percutaneous nephrostomy 7  -18,688.3 -130,818 Prostate biopsy 5 -19,569.2  -97,846

DRG - diagnostic-related groups.
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per treated patient and to increase the number of patients '*.

Case-based costs in hospitals can be reduced by shortening
the length of stay, reducing the intensity of service and se-
lecting patients to whom hospitals may provide treatment at
costs below the payment rates under DRG . The results
of this study confirmed that the total amount of a hospital in-
voice was really affected mostly by the number of treatment
days and treatment complications measured by Clavien scale.
It has been established that as the age increases, the larger
the proportion of patients with co-morbidities and complica-
tions, and that the incidence of complications is higher in pa-
tients with higher ASA score.

By replacing the system of retrospectively determined
fee-for-service with the DRG payment model, hospitals in
the USA and some European countries have received strong
incentives to reduce costs since DRG contributed to in-
creased transparency in the provision of healthcare services
and hospitals are encouraged to invest in quality improve-
ment which leads to cost reduction (for example, by infection
control measures and improving surgical technology) *'.
However, in Europe the replacement of the global hospital
budgeting was supposed to increase hospital efficiency ', and
since by the introduction of DRG system hospitals have re-
ceived an incentive to reduce costs, the effects of the DRG
payment system on the quality of healthcare services should
be indicated . The hospital performance efficiency increase
is contributed by the shortened length of stay, optimized
treatment and care, and reduced intensity of providing un-
necessary and duplicated services . However, shortening of
the stay can lead to inappropriate early (“bloody”) discharge,
and the intensity of services may be reduced to ensuring min-
imum services, resulting in poor quality services **. Hospitals
can be more efficient and ensure better quality by specializ-
ing in treatments available only to patients with whom they
can achieve a competitive advantage (as they have more
qualified staff or ensure better quality services). However,
there is a risk that hospitals will focus only to those patients
whose treatment costs are expected to be lower than DRG
group costs (so-called “cream skimming”), for example, by
selecting patients without adverse effects if they are not ade-
quately included in the DRG system, or that they “will” re-
ject unprofitable patients transferring them to other hospitals,
or just avoid them ***°. The abovementioned is demonstrated
by this study, according to which in case of introduction of
DRG system it would be more cost effective for a hospital to
carry out less costly interventions than expensive surgical
procedures. Therefore, the application of the DRG-based
payment method must be continuously improved and revised
dynamically through mutual cooperation of healthcare pro-
fessionals and health insurance organizations °. For example,
in Germany and Netherlands, the DRG payment system op-
erates within the global budget and the incentives to hospital
productivity are lower than in England, where hospital activ-
ity is not limited by the global budget.

The introduction of DRG-based payment method
should facilitate monitoring and comparison of hospital
service quality since hospitals are encouraged to improve
the coding of diagnoses and procedures which improves the

quality of data on hospital activity and costs are reduced if
measures to improve the quality of work are introduced,
such as better coordination between hospitals, providers of
outpatient services, and facilities providing long-term care.
However, hospitals may be tempted to “make savings” on
the quality by avoiding to conduct certain diagnostic tests,
neglecting hygiene standards and reducing the number of
staff per bed, since DRG does not specify which services
should be provided during the treatment of a particular pa-
tient. In the famous article from 2012, Volkmer et al. >
came to the conclusion that physician and anesthetic skills
and practices influenced the results of treatments in urology
and stressed the need to adapt, amend and adjust the Ger-
man DRG hospital payment method at least once a year,
and even more frequently as appropriate. Every year since
2007, German urologist German Wenke et al. >’ have ana-
lyzed the effects of coefficients, comorbidities and the in-
troduction of new treatment options to the DRG payment
method, and propose necessary amendments to the content
and adaptations to the National Centre for DRG Monitor-
ing.

DRGs are different with respect to the criteria for defin-
ing patient groups: health problems similarity (diagnosis, con-
dition, need for healthcare), treatment outcome (real health
condition), the treatment method (intervention, procedure,
etc.), usefulness of treatment (value, counter-value in money,
health benefits), prognosis (expected health condition) and the
treatment costs (resources utilization). Some methods combine
several criteria, such as clinical attributes of patients and the
treatment costs, widely known as the “case-mix”. However,
both methods can not accurately classify each patient into a
particular category, and therefore we have the episodes of
treatment with costs higher than average costs of DRG to
which the patient belongs, called “episodes of extreme out-
liers” **. In our research, the episodes of extreme outliers are
the maximum values observed in patients who have underwent
radical cystectomy. “Episodes of high outliers” are usually ad-
ditionally paid for each day above a certain threshold, which is
called “a trim day”. A trim day is usually three times longer
than the average stay for a particular DRG. So the trim day for
a DRG with an average length of stay of five days would be
the day 15 which means that the hospital is entitled to addi-
tional payment for each day after the day 16 onwards *>°.

The DRG payment method for hospital services ensures
“benchmark competition” because DRG prices are set against
the level of average costs of all hospitals *'. If a hospital de-
fines a DRG at the price below average costs compared to
other hospitals, it has a direct benefit and retains the generated
financial surplus; if the hospital does not perform as expected
it generates a deficit, and it will be ultimately exposed to the
risk of bankruptcy. All hospitals, including the most effective
are motivated to continually reduce costs. If a DRG does not
control the differences between the patient groups or differ-
ences in services provided (within the DRG) sufficiently, the
amounts due for very complicated cases may be too low, while
the amounts due for less complex cases may be too high. Ac-
cordingly, hospitals may try to avoid the risks of treating
complex patients.
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Along with the implementation of the DRG-based pay-
ment method, there are a number of options in practice for
hospitals to increase (technical and financial) efficiency, as
well as to avoid duplication and unnecessary tests, replace
costly hospitalization with less expensive alternative treat-
ments with similar efficiency, and improve treatment tech-
nologies (for example, using the Protocol for evaluating the
reasons for hospitalization, clinical protocols and clinical
guidelines), thus reducing the length of stay, as some studies
have shown that about 20% of hospital days are completely
unjustified, and that clinical guidelines are not used in the
daily work to an extent in which they should be used **7°. In
the field of urology, Serbian hospitals can apply clinical
practice guidelines, which are published annually by the Eu-
ropean Association of Urologists and the American Associa-
tion of Urologists.

Conclusion

Payment under the DRG system is administratively
more complex because it requires detailed and standardized
coding of diagnoses and procedures as well as the informa-

tion on the average consumption of resources (costs) per
DRG. Given that aggregate costs of treatment under the two
hospital payment methods compared in the study are not sig-
nificantly different, the focus on minor surgeries both under
the current hospital payment method and under the intro-
duced DRG system would be far more cost-effective for a
hospital as great variations in treatment performance (reduc-
tion of days of hospitalization and complications), and con-
sequently invoiced amounts, would be reduced.

DRG can be a good tool for measuring the efficiency
and performance of each hospital units and departments in
the field of urology, as well as surgical branches and can
show how much revenue is generated by the work of health
professionals, and how much money is paid because the “in-
stalled capacities” are in place, i.e., services and the staff in
place. It is important that the hospital payment method based
on DRG be always carefully monitored and adjusted to the
advances made in medical science and the profession. There-
fore, it would be useful to establish a kind of a center, or at
least a department in the Ministry of Health or in the Insur-
ance Fond responsible for monitoring the implementation
and continuous modification of DRG.
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Abstract

Background/Aim. Necrotizing fasciitis (NF) is usually an
acute infection of superficial fascia with rapid progression in
around soft tissue. If not promptly recognized and aggres-
sively treated NI usualy leads to sepsis and multiorgan fail-
ure with fatal outcome, thus early diagnosis and prompt
surgical treatment are crucial for healing of these patients.
The aim of this article was to evaluate the clinical presenta-
tion of all patients with acute NF diagnosed and treated in
surgical clinics of Clinical Center of Vojvodina, Novi Sad,
Serbia. Methods. The medical records of patients treated
for acute NF localized on a different parts of the body in
Clinical Center of Vojvodina, Novi Sad, Serbia, during a 5-
year period (from January 2008 to December 2012) were
retrospectively evaluated. This study enrolled patients ad-
mitted iz Emergency Center of Vojvodina with the diagno-
sis of acute NF either as the primary diagnosis or with the
diagnosis at discharge after surgical treatment. Results.
During a 5-year period there were 216 patients with final di-
agnosis of acute NF. Most of our patients (140 — 64.81%)
were admitted with the initial diagnosis of cellulitis, ab-
scesses, phlegmons or sepsis. Unfortunately, the clinical
symptoms of acute NF were atypical at time of initial ex-
amination. Pain and swelling of the affected localization
were the most presented bias of symptoms (183 — 84.72%)).
The majority of our patients were male (164 — 75.92%).
Among the 216 patients, the most common pre-existing
single factor was drug abuse (39 — 18.05%), followed by
obesity (38 — 17.59%) and diabetes mellitus (31 — 14.35%).

Apstrakt

Uvod/Cilj. Nekrotizujudi fasciitis (NF) obi¢no je akutna in-
fekcija povrsne fascije sa rapidnom progresijom u okolno
tkivo, koja cesto dovodi do sepse i multiorganskog ostece-
nja sa fatalnim zavrsetkom ukoliko se ne prepozna brzo i ne
le¢i agresivno. Rana dijagnoza i Sto brze hirursko lecenje
presudni su za izleCenje ovih bolesnika. Cilj ovog rada bio je

da proceni klinicku sliku svih bolesnika sa akutnim NF koji

Trauma was most common etiological factor (22 — 10.8%)
in infected wounds, followed by abdominal (15 — 6.94%)
and orthopedic (11 — 5.09%) surgical intervention. In the
present study idiopathic acute NF was diagnosed in 22
(10.18%) patients and more than one etiological factor were
diagnosed in 20 (9.25%) patients. The majority of our pa-
tients had type I acute NI (172 — 79.62%) with Streptococcal
species as the most common microorganism (125 — 71.02%).
The most common localization was an extremity (151 —
69.90%). The minority of our patients had head and neck lo-
calization of infection (7 — 3.24%). Surgical treatment was
performed in all the patients and most of them (183 —
84.72%) received the first surgery within 24 h. Other patients
(23 — 10.64%) received operation after stabilization of general
status or after getting the diagnosis of acute NF (unclear di-
agnosis on admission). Duting hospitalization, the most
common complication among our patients was sepsis (156 —
72.22%). The mortality rate was 14.35%. Conclusion. Acute
NF is a rare but very difficult and sometimes life-threatening
disease of superficial fascia and around soft tissue. If acute
NF is suspected, eatly radical excision of all the affected tissue
with exploration and excision of superficial fascia with patho-
logical and microbiological assessment are most significant
for treatment. Appropriate antibiotics and intensive care set-
ting to manage other organ failure of NF are recommended
at the same time with surgery.

Key words:
fasciitis, necrotizing; risk factors; surgical procedures,
operative; setbia.

su dijagnostikovani i leceni na hirurskim klinikama Klini¢-
kog centra Vojvodine u Novom Sadu. Metode. Retrospek-
tivno je ocenjena medicinska dokumentacija bolesnika lece-
nih od akutnog NF, lokalizovanog na razlicitim delovima te-
la, u periodu od januara 2008. do decembra 2012. godine u
Klinickom centru Vojvodine u Novom Sadu. Ova studija je
obuhvatila sve bolesnike koji su primljeni preko Urgentnog
centra Vojvodine, kojima je postavljena pocetna dijagnoza
akutnog NF i bolesnike kod kojih je dijagnoza postavljena
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nakon hirurske intervencije. Dokumentovane su razlike u
godinama i polu, komorbiditetu ili predispoziciji, lokaliza-
ciji infekcije, biogramima rane i krvi, tipu i broju hirurskih
intervencija, te stopi mortaliteta. Rezultati. Tokom 5-
godisnjeg perioda imali smo 216 bolesnika sa zavrsnom di-
jagnozom akutnog NF. Veéina nasih bolesnika (140 —
64.81%) primljena je sa dijagnozom celulitisa, abscesa, fle-
gmone ili sepse. Nazalost, klinicki simptomi akutnog NI
bili su atipi¢ni u vreme inicijalnog ispitivanja. Bol i otok
zahvacene lokalizacije bili su najceséi bias simptoma (183 —
84.72%). Vecina nasih bolesnika bili su muskog pola (164
—75.92%). Medu nasim bolesnicima najceséa predispozicija
bila je uzivanje droge (39 — 18.05%), zatim gojaznost (38 —
17.59%) i Secerna bolest (31 — 14.35%). Trauma je bila
najéeséi etioloski faktor (22 — 10.80%) inficiranih rana,
slede ih abdominalne (15 — 6.94% i ortopedske (11 —
5.09%) intervencije. U ovoj studiji idiopatski oblik akutnog
NF bio je dijagnostikovan kod 20 (9.25%) bolesnika. Ve-
¢ina njih imala je akutni NF tipa I (172 — 79.62%) sa Strep-
tococcus species kao najées¢im mikroorganizmom (125 —
71.02%). Najcesca lokalizacija oboljenja bili su ekstremiteti
(151 —69.90%). Najmanji broj bolesnika imao je infekciju
lokalizovanu na glavi i vratu (7 — 3.24%). Hirursko lecenje

primenjeno je kod svih bolesnika i vecina njih (183 —
84.72%) imali su prvu operaciju tokom 24 h. Ostali boles-
nici (23 — 10.64%) imali su operaciju nakon stabilizacije
opsteg stanja i nakon postavljanja dijagnoze akutnog NF
(nejasna dijagnoza pri prijemu). Ekscizioni debridman svih
zahvacenih tkiva, uvek sa fasciektomiom uraden je kod
svih bolesnika. Vecéina nasih pacijenata je dva puta operi-
sana (74 — 34.25%). Kod 15 bolesnika (6.94%) uradena je
amputacija. U toku hospitalizacije najces¢a komplikacija
bila je sepsa (156 — 72.22%). Stopa mortaliteta iznosila je
14.34%. Zaklju€ak. Akutni NF retko je, ali veoma tesko i,
ponekad po Zivot opasno oboljenje supeficijalne fascije 1
okolnog tkiva. Ukoliko postoji sumnja na akutni NF impe-
rativ lecenja je rana radikalna ekscizija zahvacenog tkiva sa
eksploracijom i ekscizijom superficijalne fascije, te patohis-
toloskim i mikrobiloskim ispitivanjem. Istovremeno sa hi-
rurskim lecenjem preporucuju se odgovarajuci antibiotici,
te intenzivna terapija koja Ce regulisati rad organa ostece-
nih ovom boles¢u.

Kljucne reci:
fasciitis, nekrotizuju¢i; faktori rizika; hirurgija,
operativne procedure; srbija.

Introduction

Acute necrotizing fasciitis (NF) is an uncommon surgical
emergency disease. Most articles suggest that the incidence
and mortality of NF are increasing in the whole world '*. This
acute and devastating infection of superficial fascia easily
spreads across the subcutaneous tissue and skin or toward deep
fascia and muscles > . The reason for acute course of infection
and fast extension of necrosis is thrombosis of microvessels in
and around the affected fascia. Acute NF was uncovered and
described by Hippocrates about 500 BC. After that description
a few crucial articles were published and reported on the detail
description of NF but under different names of the disease.
British surgeon Joseph Jones described this disease as “hospi-
tal gangrene” in 1871. French physician Jean Alfred Fournier
described the same disease “to spread over perineum in male
patients”. In the recent time this localization of NF has begun
to bear his name. The other name for NF such as suppurative
fasciitis, streptococcal gangrene, necrotizing erysipelas, gas
gangrene, hemolytic or clostridial gangrene, Meleney’s gan-
grene, Fournier’s gangrene, (“flesh-eating bacteria” or “killer
bugs” in newspaper articles) have begun also to be used in the
literature. In 1951 Wilson proposed the term “necrotizing fas-
ciitis” for all difficult forms of soft tissue infection with super-
ficial fascia necrosis *. Nowadays, as was usually in the past
time, the diagnosis of NF is often delayed because the symp-
toms mimic some of similar conditions in the early stage of the
disease *''. If physicians miss the diagnosis in the early course
of the disease, morbidity and mortality rate is high. Immediate
and aggressive excision of the affected tissue is recommended
after the diagnosis '*'*. The cornerstone of surgical treatment
is excision of all the affected tissues and repeating the same
procedure every day until the newly infected tissue removal.
The lack of purulent collection during surgical treatment usu-

ally leads to insufficient excision and to the infection progres-
sion ' '> " That leads to long hospital stay, repeated surgical
excisions, residual deformity and a high rate of mortality. The
final outcome of the treatment of those with acute NF depends
mainly on the prompt and aggressive surgical treatment > "'
For all patients presented with acute infection, differentiation
between other soft tissue infection and acute NF is a matter of
great importance. Unfortunately, presentation of acute NF has
no specific signs and symptoms. Usually, patients may be pre-
sented with general signs of infection (systemic toxicity and
organ dysfunction). Local signs are erythema, edema, cellu-
litis, bullae or crepitus. Patients with acute NF usually com-
plain of severe pain usually out of proportion to clinical find-
ings. In the advanced stages of acute NF, pain as a sign of in-
fection may decrease * . In surgical practice distinguishing
acute NF from the other common but not severe skin infection
is often challenging. Sometimes, imaging studies are useful
before immediate surgical treatment. On the plane radiographs
findings may include only the for real signs: thickening and
hyperdensity of subcutaneous soft tissue due to fluid accumu-
lation and the presence of gas was visible. Ultrasonography as
an imaging study was not recommended specially in adults be-
cause swelling and thickening of soft tissue blocks ultrasound
transmission. Magnetic resonance imaging is a useful method
for confirming diagnosis of acute NF and evaluating their lo-
calization, thickness and distribution but magnetic resonance
images must not delay a life-saving surgical treatment "> '*.
The final diagnosis of NF should be based on the following
operative findings: lack of bleeding from the fascia during re-
section, lack of resistance of muscular fascia during dissection,
the presence of fetid-smelling “dish water* pus, the presence
of grey necrotic fascia. A full thickness skin and affected tis-
sue biopsy and taking swabs for bacteriological examination
are required > ' "*. Frozen section biopsy of the affected tis-
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sue, as a histological technique is useful in differential diagno-
sis NF and could be life-saving procedure in patients with lack
of specific skin signs of this difficult disease. Histological
evaluation reveals obliterative endarteritis with thrombosis of
the subcutaneous vessels, leukocytic infiltration and microab-
scess formation. Histological examination of specimen showed
that the whole microscopic view is filled with granulocytes
(granulocytes counts as stages 3.) "', Since some laboratory
findings were typical in acute NF, in 2004. Wong et al. ** in-
troduced the laboratory risk indicator (LRINEC) score for
early recognition and prognostic outcome of acute NF. Labo-
ratory data including in LRINEC score are hemoglobin,
creatinine, glucose, sodium, C-reactive protein (CRP) level
and white blood cell count. According to the investigation of
some authors the LRINEC score was impressive diagnostic
method and they advised them to distinguish NF from the
other soft tissue infection ****. Several microorganisms cause
acute NF but no single microorganism or combination of them
could not be appointed as a specific cause of NF. There were
too many aerobic, anaerobic and mixed bacterial floras as a
cause of infection of acute NF. The most important individual
cause of infection was the group A Streptococcus classified as
monomicrobial infection (or type II NF with 10% of all acute
NF). Frequently, acute NF is polymicrobial infection cause by
different anaerobic and aerobic organisms (or type I NF with
90% of all acute NF)>” ', Some etiological or predisposing
factors are very important as a cause of acute NF (trauma, dia-
betes mellitus, obesity or poor nutritional state, alcohol or drug
abuse, chronic or oncologic disease, immunosuppression) but
sometimes acute NF is idiopathic "*"*.

The head and neck region has an excellent blood supply
and acute NF in that localization is rare.

Many authors founded that infrequent localization in
the head and neck region was the reason for the delayed diag-
nosis and insufficient surgical excision **'>*. In numerous
group of soft tissue infections, acute NF is perhaps the most
serious disease with the possibility of mortality rate from 6%
to 76% and differentiating this uncommon infection is often
challenging for all surgical specialties >’

Methods

The medical records of patients treated for acute NF,
localized on different parts of the body, in the Clinical Cen-
ter of Vojvodina, Novi Sad, Serbia, during a 5-year period
(from January 2008 to December 2012) were retrospectively
evaluated. The following diagnostic criteria for acute NF (In-
ternational Classification of Diseases, Ninth Revision, code
72886) were used: clinical evidence of rapid superficial fas-
cial necrosis either by direct clinical inspection or by surgical
exploration; the diagnosis was made indirectly by laboratory
findings (microbiological or histological examination). Ac-
cording to our criteria, nobody of our patients had complete
laboratory findings on admission, so we analyzed only leu-
cocytes formula and serum sodium level. Frozen section bi-
opsy was not required because most of our patients were ad-
mitted after working hours of the pathologist but the patients
had the results of excisional biopsy (definitive pathological

examination). Swab, tissue or pus culture was performed at
initial wound exploration in our patients. Native radiographic
examination of the affected area and chest were performed in
all the patients, but magnetic resonance imaging was not per-
formed because of the critical general condition of most of
the patients. We also examined and analyzed comorbidities
at admission. All the patients had aggressive surgical exci-
sional debridement and most of them repeated surgical pro-
cedures. This study enrolled patients admitted via the Emer-
gency Center of Vojvodina with the diagnosis of acute NF ei-
ther as the primary diagnosis or with discharged diagnosis af-
ter surgical treatment. The differences in age, sex, comorbid-
ities or predisposing factors, symptoms and localization of in-
fection, wound and blood culture, laboratory findings, the type
and the number of surgical treatment and mortality rate were
documented and retrospectively analyzed.

Results

Within a 5-year period there were 216 patients with the
final diagnosis of acute NF, the majority of whom (140 —
64.81%) were admitted with the initial diagnosis of cellulitis,
abscesses, phlegmons or sepsis (Table 1).

Table 1
Clinical diagnosis at admission

Diagnosis Patients

n %
Cellulitis 91 42.1
Acute necrotizing fasciitis 76 352
Phlegmone 19 8.8
Sepsis 19 8.8
Abscess 11 5.1
Total 216 100.0

The majority of our patients were male (164 — 75.92%)
and 52 (24.07%) female, with the mean age 52 years (range
18 to 85 years).

Unfortunately, according to our experience, the clinical
symptoms of acute NF were atypical at time of initial exami-
nation. Pain and swelling of the affected localization (183 —
84.72%) were the most presented bias of symptoms in our
patients (Table 2).

Table 2
Local clinical symptoms on admission
Symptoms Patients
n %
Pain 183 84.7
Sweling 183 84.7
Erytema 121 56.0
Skin necrosis 31 14.4
Bullae 164 75.9
Crepitation 5 2.3
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Among the 216 patients, the most common pre-existing
single factor was drug abuse (39 —18.05%), followed by obe-
sity (38 — 17.59%) and diabetes mellitus (31 — 14.35%).
Trauma was the most common etiologic factor (22 —
10.18%) between infected wounds, followed by abdominal
(15 — 6.94%) and orthopedic surgical intervention (11 —
5.09%). Deep soft tissue penetration and retention of a for-
eign body lead to serious infection of the affected region. In
the present study idiopathic acute NF was diagnosed in 22
(10.18%) patients and more than one etiological factor was
diagnosed in 20 (9.25%) patients (Table 3).

Table 3
Etiological factors and the pre-existing disease
. . Patients

Etiological Factor " 9%
Idiopatic 22 10.2
Obesity 38 17.6
Drug abuse 39 18.1
Trauma 22 10.2
Diabetes mell 31 14.4
Chronic discase 5 2.3
Malignancy 6 2.8
Orthopaedic patients 11 5.1
Abdominal patients 15 6.9
Head and neck infections 7 3.2
More than one factors 21 9.3

The majority of our patients had type I acute NF (172 —
79.62%) with streptococcal species as the most common mi-
croorganism (125 — 71.02%) (Table 4).

Table 4
Type of acute necrotizing fasciitis (NS) and the results of
wound culture

Parameters Patients
n %
Type INS 172 79.6
Type II NS 44 20.4
Microorganisms
Staphylococcus aureus 111 514
Group A Streptococcus 125 71.0
Escherichia coli 93 43.01
Pseudomonous aerugenosum 48 222
Acinetobacter spp 62 28.7
Proteus spp 98 44.4

At admission all the patients had increased band cell
count in peripheral blood and hyponatremia in laboratory
findings. Localizations of acute NF were as listed in Table 5.

Table 5
Body sites of infection
. . . Patients

Body sites of infection o o

Head and neck 7 32
Trunk 58 26.9
abdominal wall 23 10.6
perineum 35 16.2
Extremity 151 69.9
upper extremity 53 24.5
lower extremity 98 45.4

The most common localizations were extremities (151 —
69.90%) (Figure 1). The minority of our patients had head
and neck (7 — 3.2%) localization of infection and abdominal
wall (23 — 10.6) (Figure 2). Surgical treatment was per-
formed in all the patients and most of them (183 — 84.72%)
received the first surgery within 24 hours. The other patients
(23 — 10.64%) received surgical treatment after stabilization
of general condition or after making the diagnosis of acute
NF (unclear diagnosis on admission). Table 6 shows the
number and the type of surgical treatment.

Table 6
Number and type of operation

. Patients
Variables o %
Number of operation

1 0 0

2 101 46.75

3 64 29.62

4 51 23.61
Type of operation

excision fasciectomy 216 100

suture adaptations 14 6.48

plastica sec. Thiersch 187 86.57

amputation 15 6.94

Excision of all the affected tissues often with fasciec-
tomy was performed in all our patients. During operation, the
infected tissues were excised and sent for histological ex-
amination. All histological reports confirmed the diagnosis
of acute NF. After excision the wounds were left open. The
patients were taken to the operative theatre every 24 to 48
hour to continue with surgical reexamination of infected and
necrotic tissue. When the wound infection was under control
wound reconstruction was finished (suture adaptationes, skin
grafts or amputations). Split thickness skin grafting was re-
quired for most of the patients (187 — 86.57%). Most of our
patients required two operations (74 — 34.25%). Unfortu-
nately, despite our efforts 15 (6.94%) patients received am-
putation. Complications were listed in Table 7.

Table 7
Complications of acute necrotizing fasciitis
I Patients

Complication 0 %
Skin lost 64 29.6
Sepsis 156 72.2
Septic shock 29 13.4
Multiorgan failure 45 20.8
Extremity lost 15 6.9
Death 31 14.4

During hospitalization, the most common complication
among our patients was sepsis (156 — 72.22%), followed by
skin loss (64 —29.62%) and multiple organ failure (55 —
20.83%). Mortality rate among our patients was 14.35%. All
patients were treated with broad spectrum antibiotics (started
empirically and followed with target antibiotic therapy in ac-
cording with the results of wound or blood cultures). Inten-
sive care (intravenous fluids, parenteral nutritions, and other
substitutional therapy) and monitoring of all vital parameters
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immediately after admission were required in all our pa-
tients. Hyperbaric oxygen therapy was not used in the treat-
ment of acute NF because this modality may delay appropri-
ate early excisional debridement.

Discussion

Acute NF is a very serious disease in all the parts of the
world with the increasing incidence >°. On the basis of our pre-
vious study, acute NF was highly increasing in annual inci-
dence from 16 to 43 patients *°. Acute NF is a rapidly progress-
ing and life treating infection of superficial fascia which may be
difficult to differentiate from the other soft tissue infection '*~
127 n the present study, most of the patients (140 — 64.81%)
were admitted with the initial diagnosis of cellulitis, abscesses,
phlegmons or sepsis, because as a matter of fact, only in a small
group of patients there were “hard” clinical signs of acute NF,
like in other clinical studied "“***". In our previous studies we
reported the similar results ****, Unfortunately, presentation of
acute NF in our patients showed no pathognomonic or specific
signs; pain and swelling of affected localization (183 — 84.72%)
were the most presented bias of symptoms. Based on the cur-
rent literature, the results of signs examintion were similar >>°.
Usually, patients may present with general signs of infection

i
Fig. 2 — Necrotizing fasciitis in the neck (left) and abdominal wall region (right).

(systemic toxicity and organ dysfunction) and with severe pain,
out of proportion to the clinical findings. But, confusion arose
in the advanced stages of acute NF, because pain as a sign of
infection may decrease '*°. This fact was the main reasons for
delay in making the diagnosis and surgical treatment, leading to
complications **'"*. Given the heterogeneity in acute NF
characteristics, comparison between studies from the whole
world is sometimes difficult >**°. Other differences in studies
outcome may be explained by the preexisting factors **'>'°. In
our previous study drug and alcohol abuse and diabetes melli-
tus were similar pre-existing factors and no patient had obe-
sity . In our new study the most common pre-existing single
factor was drug abuse (39 — 18.05%), followed by obesity (38 —
17.59%) and diabetes mellitus (31 — 14.35%). Recent world
studies have reported an increasing incidence of NF among in-
jection drug users "**. Most of these patients had HIV infec-
tion because of the lack of local immune response. Contrary to
expectations, we found that obesity was the most increased sin-
gle risk factor among our patients in the last ten years. One pos-
sible reason may be a generally higher body mass index among
the citizens of Vojvodina in the last three decades. Some stud-
ies examined obesity as a risk factor associated with repeated
acute NF °. According to Wong et al. ** patients with diabetes
mellitus were over 70% of all cases in theirs study. Lin et al. '’
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showed that the most prevalent comorbidity in NF was also di-
abetes . In our previous and the new study the most common
localization was an extremity (151 — 69.90%) no matter what
the microbiology results were. In order to define the etiology of
acute NF localized in extremities, the number of infected
chronic wounds associated with trauma was the most common
factor in our study, like in the other study with the same local-
ization >°.

Fortunately, only a few of our patients had infection of
surgical wounds (3 after abdominal and 2 after orthopedic op-
eration). We know that NF occurs after minor trauma, pene-
trating wounds or insect bites, but surgical procedures were
most dramatic. One of the limitations of this study was un-
completed information of impact of trauma and his detail ana-
lyzes in our patients with acute NF. In our series the majority
of patients had type I acute NF (172 —79.62%) with Strepto-
coccal species as the most common microorganism (125 —
71.02%). There may be multiple reasons for the variability be-
tween different studies. According to the report of Giuliano et
al.”', type I acute NF was commonly associated with trauma
and abdominal wound and type II was more typically localized
in extremities. Liu et al. ® showed that type II NF was more
serious presentation than type 1. The others authors show no
significant difference among clinical presentations of type I
and type II NF "2, According to Tsai et al. *, Staphylococcus
aureus and Streptococcus spp were the most common micro-
organisms in the USA and Europe and monomicrobial Gram-
negative microorganisms were most common in Asia. Some
authors conclude that clinical characteristics of Gram-negative
infections are more fulminant than of Gram-positive infec-
tions. The minority of our patients had head and neck localiza-
tion of infection (7 —34.24%), like in the other studies '>'>'.
This localization was associated with diabetes mellitus as the
risk factor and with the other similar infection such as Lud-
wig’s angina . According to several authors, cervicofacial
acute NF was well-described but potentially fatal infec-
tion *'>¥. Postoperative infection following dental extractions
was common and sometimes followed by acute NF as the
most serious infection of this localization *. Infection spreads
in the superficial fascia very fast at the beginning. After that,
blood vessels are thrombosed, and the lymphatics disrupted
and the skin of face or neck becomes ishemic and necrotic.
Same of the most important characteristics of acute NF on the
head and neck localization are extreme systemic toxicity and
rapid spread of disease, associated with high morbidity, mor-
tality rate *® . The second limitation of this study are uncom-
pleted laboratory and radiographic findings. All our patients
were critically ill and we evaluated them in the Emergency
Center as soon as possible. Fluid resuscitation, antibiotic and
the other substitutional therapy was started after admission,
like in other articles "*®”. After that most of our patients (83 —
84.72%) were transported to the operative theatre because of
aggressive surgical excision of infected tissue and wound care.
Laboratory evaluation always includes complete blood counts,
blood glycemia and electrolyte and arterial blood gases. All
our patients had hyponatremia and leucocytosis. In the litera-
ture one of the proposed models for predicting outcomes from
acute NF was laboratory risk indicator score ». Using the cur-

rent literature, we found that a score was unsatisfactorily ex-
amined and remained invalidated in lager studies"®**%.
Some authors recommended fresh frozen section biopsy for
the fast diagnosis of acute NF ****. The third limitation of this
study is impossibility to make an accurate pathological diag-
nosis of acute NF, because the pathologist does not work on
alert. Early detection and excisional debridement of all the in-
fected tissue, whatever its size, was the key to save the pa-
tient’s life. Several study recognized a very high mortality rate
for patients who did not receive surgery > '*'"*. High mortal-
ity and morbidity are often associated with lately diagnosed
acute NF and with delayed surgical treatment "'**". Surgical
treatment was performed in all our patients and in most of
them (183 — 84.72%) within 24 hours. Like in other infections,
the aim of surgical debridement in acute NF is to completely
remove infected tissue, if possible in a single operation """ 6.
Like in the management of other infected wounds, we always
leave them open and use moist wound dressing. Not all pa-
tients with acute NF could be cured in one surgical procedure.
In most patients secondary wound infection may occur due to
increased tissue ischemia '****°. Most of our patients required
two operations (74 —34.25%). Repeated excisional debride-
ment was a cornerstone of surgical procedure in treatment of
acute NF ®7'%*_ After excisional debridement and when the
wound infection was under control, wound reconstruction was
finished (suture situationes, skin grafts or amputations). The
majority of our patients underwent reconstruction with split
thickness skin grafts (187 — 86.57%). Unfortunately, in our
study 15 (6.94%) patients received amputation. The other au-
thors showed that amputation was the most common in dia-
betic patients or in drug users "'“*. The rate of amputation
varied from 0 to 22% according to other studies "”***°. The
mortality rate in our present study is 14.35% (31 of 216 pa-
tients). Even with up to date knowledge of acute NF, all stud-
ies showed a very high mortality rate in any anatomic site
ranging from 10 to 76% "*”*. According to most studies,
predictive variables of mortality are age > 75 years, male gen-
der, obesity and diabetes mellitus *° >,

Conclusion

Acute necrotizing fasciitis is a rare but very difficult
and sometimes life-threatening disease of the superficial fas-
cia and around soft tissue. We highlight the possibility that
acute NF is not an expected presentation of soft tissue infec-
tion yet, and usually not recognized in the early course of the
disease. Acute necrotizing fasciitis usually used to be mis-
taken as cellulitis, phlegmons or abscess. We suggested a
high index of suspicion for all patients with unexplained se-
vere pain of any part of the body with general signs of infec-
tion and unexplained multiorgan failure. If acute necrotizing
fasciitis is suspected, early radical excision of all affected tis-
sue with exploration and excision of superficialis fascia with
pathological and microbiological assessment must be the
treatment of choice. Appropriate antibiotics and intensive
care setting in order to manage other organ failure due to ne-
crotizing fasciitis are recommended at the same time with

surgery.
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Introduction

Type 1 diabetes mellitus (DM) is a systemic disease
which causes a number of complications which reduce the
quality of life of the affected individuals. Gingivitis and pe-
riodontitis are local inflamatory diseases of the supporting
tooth structures (periodontium) which can have an influence
on other organs and organic systems. The Expert Group Re-
port on Diagnosis and Classification of Diabetes ' included
periodontitis as one of the pathological conditions which of-
ten occur in adults with DM. However, it has not yet been
defined whether patients with DM are likely to develop pe-
riodontitis, or if periodontitis leads to the exacerbation of
DM. Although, there are many data indicating the correlation
between periodontitis and type 1 DM in children and adults,
the influence of the level of glycaemic control on the condi-
tion of periodontium is still not entirely clear. Additionally,
the quantitative status of immunological markers in saliva in
these two diseases is unknown.

The aim of this paper was to present clinical studies
dealing with the biochemical processes in saliva and other
bodily fluids, which could elucidate the relationship between
gingivitis and periodontitis, on the one hand, and type 1 DM,
on the other.

The literature data on the correlation between gingivi-
tis/periodontitis and type 1 DM were collected in the period
from 1968 to September 2011 using the PubMed and Med-
line data bases and 59 studies were selected for this paper.

The analysis encompassed original papers, review articles
and scientific and expert meetings reports. All selected stud-
ies were published in English language. The analysis did not
include: case reports, letters to the editors, short announce-
ments, studies with inadequate methodology and incomplete
or unrelated articles. The following key words were used for
the electronic search in the MeSH browser: periodontitis,
gingivitis, type 1 diabetes mellitus, cytokines, interleukin-8
and saliva.

A summary table was created with data including the
authors' name, the year of publication of the study, the dura-
tion of type 1 DM, the monitored biochemical and clinical
parameters and the conclusion based on the examined arti-
cles (Addendum 1).

Type 1 diabetes mellitus

Type 1 DM is primarily found in children and adoles-
cents and makes up 5-10% of the total number of patients
with both types of diabetes *. The pathological basis of type
1 DM is the autoimmune destruction of pancreatic islets' B-
cells resulting in a marked or complete loss of insuline secre-
tion resulting in hyperglycemia. Various types of molecular
markers of autoimmune B-cells destruction can be detected in

—90% of patients with hyperglycemia >. Some of them,
such as autoantibodies against insulin, glutamic acid decar-
boxylase and tyrosine phosphatases, are used for the diagno-
sis and risk assessment of developing type 1 DM °. Compli-
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cations of type 1 DM are retinopathy with a possible loss of
sight, nephropathy which leads to renal failure, peripheral
neuropathy with a risk of ulcerations and amputation of the
lower extremities and autonomic neuropathy causing gastro-
intestinal, genitourinary and cardiovascular diseases. Athero-
sclerosis, cardiovascular, peripheral arterial and cerebrovas-
cular diseases are more often present in patients with diabe-
tes mellitus . In addition to these, accompanying skin le-
sions were examined in children with type 1 DM *. Further-
more, in 1993, periodontitis was identified as one of the clas-
sic complications of DM °. An important indicator of general
condition and possible diabetes complications is metabolic
control, which is monitored through the blood glucose level
(BGL) and glycosylated hemoglobin level (HbAlc). In
healthy individuals, the proportion of HbA lc ranges between
4% and 6% of total hemoglobin, while in the hyperglycaemic
it can reach 15%. Since HbAlc remains stable for several
months after the occurrence of hyperglycaemia, it serves as a
marker of the severity of DM or the efficacy of metabolic
control during a certain period of time. The treatment of DM
is aimed at normalising the blood glucose levels and reduc-
ing the HbA ¢ level to less than 7.5% °.

Gingivitis and periodontitis

Gingivitis and periodontitis are localised infections of
the periodontium, which consists of the gingiva, the perio-
dontal membrane, the root cementum and the alveolar bone.
Gingivitis is an inflammation which affects only the gingiva,
whereas periodontitis is an inflammation of the deeper perio-
dontal tissues. Both diseases result from the interaction be-
tween periodontal pathogenic microorganisms and host tis-
sues. Periodontal pathogens consist the bulk of the soft (den-
tal biofilm) and solid (dental calculus) deposits on teeth.
Dental biofilm is a colony of microorganisms which sponta-
neously and progressively accumulate on all solid surfaces in
the mouth, primarely on teeth. Although this accumulation is
spontaneous, many local factors can facilitate it. Gingivitis is
initiated by the presence of periodontal pathogenic microor-
ganisms which cause the disease, but the host response to the
infection is critical for disease progression. Various systemic
factors can influence this response. The clinical course of the
advanced periodontitis does not differ in relation to the type
of periodontal bacteria which induce the immune-mediated
destructive processes . When dental biofilm is present gin-
giva becomes red, enlarged, and bleeds easily when probed.
Further expansion of the inflammatory process into the deep-
er periodontal tissues leads to the apical migration of the epi-
thelial attachment resulting in the periodontal pocket, which
is a pathognomonic sign of periodontitis. Unless the process
is arrested by treatment, it will lead to alveolar bone resorp-
tion, which ultimately causes tooth loss. It was previously
thought that gingivitis, if left untreated, will progress into pe-
riodontitis. However, gingivitis and periodontitis are two dif-
ferent pathological entities and although periodontitis is pre-
ceded by gingivitis, not all cases of gingivitis will progress to
periodontitis. So far, it is not completely clear why and how
gingivitis progresses to periodontitis.

Besides oral implications, periodontitis has an influence
on systemic health. Systemic inflammation was more pro-
nounced in patients with periodontitis as detected by the in-
creased level of various serum inflammatory markers com-
pared to the healthy controls ®. Also, depending on the de-
gree of the host response during periodontits, various in-
flammatory biomarkers can be detected in samples of gingi-
val crevicular fluid and saliva. Some of these molecules can
influence gene expression in individuals with genetic poly-
morphism with the tendency to develop periodontitis °. The-
se molecules can be used as diagnostic markers and tests and
methods of assessing the risk of periodontitis by measuring
the level of biomarkers are constantly being improved.

The correlation between diabetes mellitus and
gingivitis/periodontitis

Diabetes and gingivitis/periodontitis are widespread
chronic diseases. Their pathogenetic mechanisms are be-
lieved to be interrelated and many authors have proposed the
mechanisms to explain their correlation. These common
mechanisms can be attributed to the following factors: micro
vascular disease, changes in the composition of the gingival
crevicular fluid, changes in collagen metabolism, altered host
response, increased presence of periodontal pathogenic mi-
croorganisms, genetic predisposition and non-enzymatic gly-
cosylation. Generally, in order to confirm the relationship be-
tween DM and gingivitis/periodontitis biologically plausible
mechanisms must exist underlying the pathological interac-
tions. These mechanisms are very similar to those of classic
diabetic complications such as retinopathy, nephropathy, mi-
crovascular and macrovascular diseases and impaired wound
healing.

Many studies indicate a higher incidence and severity
of gingivitis and periodontitis in children and adolescents
with type 1 DM compared to healthy children. According to
Cianciola et al. '°, severity and incidence of periodontal in-
volvement was statistically more prominent in patients with
type 1 DM and accompanying periodontitis compared to
non-diabetic individuals of that age. In support to the above
data, the results of Lalla et al. ' and Dakovi¢ and Pavlovi¢
showed that gingival inflammation was significantly more
common in children and adolescents with type 1 DM com-
pared to the systemically healthy subjects of the same age
group. Jenkins and Papapanou " demonstrated that children
with type 1 DM were in high risk of developing gingivitis,
while the incidence of gingivitis in children and adolescents
was almost double compared to adults. Some studies showed
that severe forms of gingivitis were more frequent in chil-
dren with type 1 DM compared to healthy children ' ',
whereas other studies did not find this difference .

The available literature data on the exclusive influence
of dental biofilm on the development of gingivitis in patients
with type 1 DM are contraversial. In one study, the presence
of gingivitis in children with type 1 DM was not related to
higher dental biofilm accumulation, because a significant in-
crease in plaque index (PI) was not found in this popula-
tion '°. Contrary to this, another study showed a significant
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correlation between the presence of dental biofilm and gingi-
vitis in children with type 1 DM compared to a healthy popu-
lation . In the research of Dakovié¢ and Pavlovi¢ '* the per-
centage of tooth sites with a gingival index (GI) higher than
2 was 18.3% in children with type 1 DM compared to 9.7%
in healthy children, which is almost twice as high and with a
high statistical significance (p < 0.001). This is in accordance
with most authors who examined GI in this category of pa-
tients ' '* '" '8 Additionally, the percentage of tooth sites
where PI score was higher than 2 was significantly higher in
children with type 1 DM compared to healthy children "2,
which was in accordance with most authors ' ' '® 7,
also investigated the relationship
between gingival bleeding and dental biofilm (the number of
bleeding tooth sites compared to the number of biofilm cov-
ered tooth sites). The multivariate logistic regression analysis
showed that periodontitis was in a positive correlation with
GI and, more importantly, with bleeding/dental biofilm .
Additionally, the increase in the relationship between bleed-
ing and dental biofilm can identify the individuals inclined to
develop periodontitis and be of great importance as a prog-
nostic indicator of potential periodontitis .

Several studies showed a positive correlation between
glucose level and gingival inflammation. Hyperglycemia in
children with a newly diagnosed DM was associated with a
more severe form of gingival bleeding which is reduced by
the improvement in glucose metabolism after the insulin
therapy training. Children with poor metabolic control (aver-
age HbA1l =15%) had a higher level of gingival bleeding
compared to those with good or mild metabolic control *°.
These children had a higher risk of developing a more severe
form of periodontitis "> '”*'. Such findings in patients with
type 1 DM can be explained by the fact that the excessive
blood glucose, which enters the oral cavity through saliva
and gingival crevicular fluid, soaks the biofilm and causes an
increase in total biofilm accumulation. In children with poor
metabolic control this mechanism can overwhealm the host
defence against the dental biofilm and increase the risk of
developing gingivitis. However, the reduction of hypergly-
cemia did not affect the clinical attachment level (CAL),
probing pocket depth (PPD), gingival bleeding index (GBI)
and PI 2. This can be explained by the fact that the im-
provement of glycaemic control in patients with type 1 DM
can improve the periodontal parameters, but only if the pa-
tients adhere to proper oral hygiene measures.

It was found that pathological morphologic characteris-
tics of capillaries in the gingiva and labial mucosa in patients
with DM were more prominent compared to the healthy in-
dividuals *. Long-term hyperglycemia causes thinning of the
basal membrane of vessel walls lining leading to the deterio-
ration of tissue nourishment and leukocyte migration. This
contributed to the concept of importance of the morphologi-
cal and functional diabetic microvascular changes in the pe-
riodontium in patients with type 1 DM.

The values of clinical periodontal parameters in the
subjects with type 1 DM > showed a better condition of their
periodontium compared to the values of other authors in the
same category ' '* . However, the incidence of periodonti-

., 12
Dakovi¢ and Pavlovié

tis was statistically higher in children suffering from DM,
compared to healthy children. The ratio of periodontitis in
healthy children was 7.9%, while in children with type 1 DM
periodontitis was three times more common, i.e. 21.5%. Ad-
ditionaly, there was a higher presence of a more severe form
of periodontits, albeit statistically insignificant '>. The analy-
sis of the effects of type 1 DM on the destruction of perio-
dontal tissues showed some interesting results. Comparing
CAL in diseased and healthy children a stastistically signifi-
cant difference was not found, but there was a significant dif-
ference in these two groups when the number of teeth and
the number of tooth sites affected by periodontitis were
compared 2. Type 1 DM was significantly correlated with
the level of destruction of the periodontium regardless of the
cut-off clinical parameter values used to define periodonti-
tis '>. This information, as well as the results of other au-
thors 7, show that type 1 DM is a significant systemic factor
which influences the development of periodontitis.

Numerous studies show that patients with DM and pe-
riodontitis have a higher risk of deterioration of glycaemic
control over time compared to patients with DM alone >.
This is in accordance with the results of other authors who
have found that children with type 1 DM and poor metabolic
control had a higher risk of developing a more severe form
of periodontitis ' ' *'. The influence of periodontal infec-
tion on the glycaemic control can be explained in several
ways. The systemic inflammation following systemic infec-
tions, stimulates insulin resistance and affects the dynamics
of glucose in the body **. There is evidence that periodonti-
tis, although a local disease, can stimulate or lead to a con-
tinuous increase in the systemic chronic inflammatory condi-
tion, reflected in the elevated level of serum C-reactive pro-
tein (CRP), interleukin-6 (IL-6) and fibrinogen, especially in
those harbouring Gram-negative periodontal pathogens
(Porphyromonas gingivalis, Tannerella forsythensis and
Prevotella intermedia) °. Bacteremia and endotoxemia, a re-
sult of the systemic dissemination of periodontal pathogens
or their products, induce a systemic imflammatory disorder
with an increase in the levels of serum inflammatory mark-
ers . One study showed that the level of endotoxin in blood
was five times higher in patients with periodontitis compared
to healthy individuals *°. The presence of periodontitis en-
ables oral microorganisms and their products to reach sys-
temic circulation *’

Conversely, the mechanisms influencing the develop-
ment of other complications of type 1 DM can also affect the
pathogenesis of periodontitis **. Some studies examining the
correlation between type 1 DM and periodontitis are shown
in Addendum 1. The resuts of these studies are difficult to
compare due to a variaty of clinical and laboratory protocols
used. Besides, there is a certain number of studies which are
not shown in Table 1 due to the obsolescence or inadequate
presentation of clinical parameters. Namely, the parameters
of gingival and periodontal health have recently been exam-
ined in more detail, whereas the percentage of the affected
sites and the ratio between bleeding and dental biofilm were
also examined in adition to GI and PI. Furthermore, special
attention is paid to the parameters of periodontal destruction,
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particularly to CAL, so that the term "periodontal destruction'
implies that there is at least one site with epithelial attach-
ment loss larger than 1.5 mm (or 2 mm depending on the au-
thor) on two non-adjacent teeth. The duration of DM is an
important risk factor for developing periodontitis. In young
patients with type 1 DM periodontal tissue destruction starts
relatively early, in pre-adolescent and adolescent period, de-
pending on the duration of the underlying disease '>. Loss of
epithelial attachment was more pronounced in patients suf-
fering from type 1 DM longer than 10 years *’. On the same
lines, the results of Lalla et al. ' are important since they
show that type 1 DM have a strong role in the development
of periodontitis in early childhood. In contrast, previous stud-
ies showed that there were no significant differences in the
values of periodontal parameters in children with type 1 DM,
14 These findings can be
explained by the differences in the susceptibility to periodon-
titis between different subpopulations with type 1 DM, such
as race, gender, etc. One of the important reasons supporting
these findings can be the fact that the authors of the previous
studies measured CAL, but not the total periodontitis-
affected teeth and sites. A significant correlation between the
duration of the disease, its metabolic control and gingival in-

compared to the control group

flammation presented by the relationship between bleeding
and dental biofilm was found by analysing the relation of the
clinical parameters of diabetes with the number of teeth af-
fected by periodontal infection (defined as any loss of epithe-
lial attachment level visible on minimum of two non-
adjacent teeth) '*. It indicates once again that in young pa-
tients with type 1 DM the duration of the disease and meta-
bolic control have an impact on the prevalence of gingival
inflammation and progression toward periodontitis and that
there is a higher risk of developing more severe forms of pe-
riodontitis ' ' '"*°. Besides, the study of Foia et al. *' clearly
showed that children and adolescents are susceptible to de-
structive types of periodontitis, especially when the external
etiological factors (microbial flora) are associated with diabe-
tes. These data can be interpreted by the lack of metabolic con-
trol which increases the risk of developing gingival inflamma-
tion and hinders the healing of the incurred damage.

Diagnostic biomarkers of periodontitis and type 1
diabetes mellitus

An early detection of the disease has an important role
in the success of therapy. If the disease is diagnosed earlier,
the chances for a successful treatment are increased, or, if
impossible, a better control of the disease course is enabled.
In most cases, the diagnosis is established only after the de-
velopment of the first symptoms of the disease. Therefore, in
order to increase the rate of early detection of diseases, re-
searchers are focused on identifying biomarkers which could
indicate the presence of the disease prior to the manifestation
of clinical symptoms *~.

One of the trends in the development of early diagnosis
of periodontitis is the development of disease monitoring
mechanisms. Basic and regular clinical and radiolographic
measurements are useful for the detection and the diagnosis

of the disease, but nowadays disease markers in saliva are
increasingly used as diagnostic tests for periodontitis **. Sa-
liva is used primarely beacause it is an ultrafiltrate of plasma
and a body fluid which can be collected easily and non-
invasively making it suitable for investigating biochemical
parameters such as free oxygen radicals, lipid peroxidation
products, such as malondialdehyde (MDA) and cytokines.
Even so, the examinations of the composition of saliva in
children with Type 1 DM are scarce. Aren et al. '* were one
of the few who examined the composition saliva and found
that the saliva of children with Type 1 DM had a lower pH
and buffering capacity, whereas the peroxidase activity and
the glycose, magnesium and calcium levels were increased
compared to healthy children. Besides this, a positive corre-
lation was demonstrated between the peroxidase activity of
gingival exudates and the severity of gingival inflammation,
as well as the periodontal pocket depth. Additionally, MDA
level in saliva and plasma *** and cytokine level in the gin-
gival crevicular fluid * and in the serum *’ were statistically
significantly increased in patients with DM and gingivitis or
periodontitis compared to healthy individuals, so more atten-
tion has recently been directed to the analysis of saliva in di-
abetic patients. Various studies have demonstrated that the
biological activity of cytokines can directly influence the de-
gree of periodontal destruction (epithelial attachment loss,
destruction of collagen and alveolar bone resorption) ** *.
The individual course of periodontitis indicates the impor-
tance of conducting complex researches of cytokines respon-
sible for the beginning, progression and/or suppression of the
immune response *
vestigated local periodontal inflammation at the biochemical
and immunological level in patients with DM. The latest
findings suggest that hyperglycaemia can lead to the in-

. However, only a few studies have in-

creased production of inflammatory mediators, e.g. Enge-
bretson et al. *' demonstrated that inadequate metabolic con-
trol was associated with an elevated level of interleukin-1f3
(IL-1P) in the gingival crevicular fluid. These data also indi-
cate the mechanism which explains the relationship between
poor metabolic control and periodontal destruction. Hyper-
triglyceridemia, which is accompanied by DM, leads to an
increased production of pro-inflammatory mediators in mo-
nocytes, such as tumor necrosis factor-o. (TNF-a) and IL-1,
while neutrophils produce more IL-1 accompanied by the
disorders of chemotaxis and phagocytosis. The increased
level of pro-inflammatory mediators, which can be used for
diagnostic purposes, was found not only in serum, but also in
the gingival crevicular fluid of hyperlipidemic patients with
type 2 DM A

It is assumed that patients with periodontitis can have
increased levels of some circulating inflammatory markers.
Periodontal monocytes, macrophages, fibroblasts and endo-
thelial cells respond to the microorganisms, lipopolysaccha-
rides and other antigens of the dental biofilm, and secrete
numerous chemokines and inflammatory cytokines, prima-
rely TNF-q, prostaglandin E2 (PGE2) and interleukins (IL-
1B and IL-6), in the systemic circulation. Advanced glycation
end products (AGE), accumulated in monocytes due to hy-
perglycemia, and their binding to their dedicated receptors
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(RAGE) increases the oxidative stress in cells and activates
the transcription nuclear factor-kappa B (NF-«B) which in-
fluences the phenotype of monocytes/macrophages and leads
to the increased production of proinflammatory cytokines,
such as IL-8 and TNF-o *. This increased production of pro-
inflammatory cytokines is critical for the chronic inflamma-
tory processes in the formation of atheromatous lesions in
large blood vessels * . Through the oxidative stress, DM
affects the inflammatory processes in the gingiva by increas-
ing the accumulation of AGE-modified protein *’. The levels
of IL-8, TNF-a and PGE2 in the gingival crevicular fluid are
increased in patients with DM compared to healthy individu-
als due to the interaction between the AGE-modified protein
and RAGE receptor in the periodontal tissues.

IL-8 is a proinflammatory cytokine that plays a signifi-
cant role in the pathogenesis of periodontitis in patients with
DM, especially in those with poor metabolic control. The
study of Erbagci et al. ** showed that the level of serum IL-8
was significantly higher in children and adolescents with
type 1 DM compared to the systemicaly healthy children
while maintaining a correlation between age, weight, lipid
status, apolipoproteins and glycaemic control. In the same
group of subjects, the concentration of IL-8 in saliva was al-
so statistically much higher in children with type 1 DM *.
However, a statistically significant difference was not found
when the level of IL-8 in the saliva of children with type 1
DM and concomitant periodontitis was compared to children
with only type 1 DM. This was the first examination of sali-
vary inflammatory mediators in children and adolescents
with type 1 DM accompanied by periodontitis. Having in
mind that the advanced periodontitis can cause an additional
increase in the level of IL-8 in the saliva, the authors of this
study determined the severity of periodontitis. The average
PPD in children with type 1 DM and periodontitis was 2.05
mm, while the average value of CAL was 1.31 mm, demon-
strating that periodontitis was in its initial phase. Considering
that there was no correlation between the periodontal pa-
rameters and the level of IL-8 in saliva, the authors con-
cluded that the increased level of salivary IL-8 was caused
by the presence of metabolic changes related to DM and not
by periodontitis. The source of the elevated IL-8 level could
be hyperglycaemia which can induce the transcription of IL-
8 gene in human endothelial cells . In addition, it was
shown that hyperglycaemia and ketosis regulate the produc-
tion of IL-8 in cultivated monocytes °'.

Besides IL-8, according to the results of Karlsson et
al.*?, the level of interferon-y (IFN-y) in peripheral mononu-
clear cells in children and adolescents with type 1 DM with
good and poor metabolic control was statistically much high-
er compared to the control group of healthy children and
adolescents. According to the same authors’ data, the ele-
vated level of IFN-y caused adaptation or improvement of
the immune response to infection. Contrary to Karlsson et
al.*?, a statistically significant increase in the level of IFN-y
was not found in the serum ** and saliva ** of patients with
type 1 DM and periodontitis, although the level of IFN-y in
children with type 1 DM was 17% higher compared to
healthy subjects. Considering that saliva is an ultrafiltrate of

plasma, an increased serum level of [FN-y was not reflected
in the saliva, because it is a large molecule that probably
could not pass easily through the capillary endothelium of
the oral mucosa. Taking into account that IL-5 and IL-4 have
some common characteristics in relation to the reduced in-
fection sensitivity, it is important that Karlsson et al. ** found
that patients with type 1 DM had a statistically significant in-
crease in the relationship of both markers to the IFN-y level
in blood. Accordingly, the results of Karlsson et al. ** and
Foss Freitas et al.  show that the favorable relationship be-
tween the increased levels of IFN-y and IL-5 represents an
adequate response of the immune system to an inflammatory
process in the oral cavity (i.e. periodontitis). It should be
stressed that another study showed that the large difference
in the increase of the level of IL-5 compared to IFN-y (4.8
times) in the saliva was statistically much higher, and that
the level of IL-5 in the saliva of children with type 1 DM
was increased by 81.8% compared to the results of the con-
trol group **. The increasing tendency draws attention sup-
ported by the assumption that the determination of the IL-5
level may serve as one of the markers of the degree of in-
flammation.

The development of molecular biology in clarifying in-
sulin resistance and dysfunction of B-cells has enabled the
identification of the increased role of inflammatory media-
tors, especially cytokines and elements of the innate immune
system in the pathogenesis of type 2 DM *. The production
of cytokines as a result of infection could potentially con-
tribute to the insulin resistance in numerous ways. In con-
trast, children and adolescents with type 1 DM depended
solely on the exogenous insulin, whose rhythmic intake ef-
fects glucose metabolism in an uneven way. This is exactly
the reason why the general condition of children and adoles-
cents was disrupted in the following years, and therefore at
greater risk of developing a severe form of periodontitis.
Thus, similar to adults, the parallelism can be expected be-
tween the severe form of periodontitis and a significant in-
crease in the levels of cytokines, which would hamper their
dental care.

Conclusion

Type 1 diabetes mellitus is a significant etiopathogenic
factor responsible for the development of diabetic periodon-
titis. This is confirmed by a statistically significant increase
in the incidence and proinflammatory condition of the entire
organism. Hyperglycaemia damages periodontal tissues
through several mechanisms, primarily due to the damages
of the mechanism of immune response, non-enzymatic gly-
cosylation and increased oxidative stress.

In terms of a very high incidence of both diseases and
their potentially serious repercussions, other medical special-
ists should have an important role in encouraging patients to
visit their dentists regularly in order to control the etiological
factors, especially the dental biofilm. Dentists should also
bear in mind that the deterioration of glycolic metabolism
and diabetes may deteriorate the condition of periodontitis.
Contemporary literature on the treatment of children and
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adolescents suffering from the aforementioned diseases empha-
sises the need for the regular application of the following analy-
sis and procedures: glycemic values, HbA1C and the most sig-
nificant biochemical parameters of DM, because hyperglycae-
mia has a negative impact on the anti-inflammatory response
and increases the oxidative stress of microvascular disorder in
periodontal tissues. It is essential to have a protocol for the
treatment of periodontitis, which involves the local periodontal
mechanical treatment as well as local and systemic medication
treatment. The elimination of periodontal pathogens from the
periodontal, pockets reduces the intensity of local inflammation,
thus improving the overall condition of the body, because of the
positive effect on the overall condition of glucose regulation.
Besides that periodontitis has already been defined as the
sixth complication of diabetes mellitus, the results of numerous
studies imply that periodontitis is an inflammation with the pos-

sible systemic response and subsequent disorder of glucose
regulation.

In addition to the regular procedures in monitoring the
condition and prognosis of diabetes and periodontitis, the analy-
ses of saliva and gingival crevicular fluid are also recommended
as non-invasive and relatively reliable sources of information on
the aforementioned diseases. Therefore, the cooperation be-
tween pediatric endocrinologists and dentists is required in order
to preserve and improve the general health of children and ado-
lescents.
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Addendum 1

Findings of clinical studies which investigated the correlaton beetwen type 1 diabetes mellitus (DM)
and periodontal disease

Author/ Study popu- Duration of Glycated Gingival Periodontal Main findings
year lation diabetes haemoglobin level — parameters ~ parameters
mellitus Type 1 HbAlc (%)
(years)
Rylander 46 patients 10-14 years — < 7.0 -2 children PI PPD (mm) Higher frequency with clinical attachment loss on buc-
etal. with DM1 24 children 7.0-8.9 — 13 children Gl only probing cal sites, and GR in diabetic group than in the control
1987. % mean age 15-19 years — 9.0-11.9 — 17 children depths of >3 group.
22.1+4.7 20 children 12.0-13.9 — 12 children mm The presence of dental biofilm on these tooth surfaces
41 healthy > 20 years — 2 >14.0-2 children CAL (mm) was equally low in the 2 groups; in interproximal re-
individuals children measured at gions
mean age 4 sites very low frequency of periodontal tissue breakdown
223+2.1 around each
tooth
GR (mm)
Rosenthal 52 patients NR Patients with DM1 PI PPD (mm) GI and SBI were significantly higher in the periodontitis
etal. with DM1 without Gl measured at group. PI was not significantly different between the
1988. 97 mean 14.5 periodontitis SBI 4 sites groups. Diabetics with periodontitis had a significantly
years HbAlc—12.56% around each lower glycosylated hemoglobin than diabetics without
DMI patients with tooth periodontitis
periodontitis
HbAlc—-9.17%
Sandholm 85 patients mean 5.2 +3.5 mean 10.9 +2.2 (SD) PI CPITN (reg- Finnish adolescents with DM1 had more gingivitis than
etal. with DM1 years Gl istrated using  their age- and sex-matched healthy controls. There were
1989. 3% mean 15.1 + RC 16, 21, 26, no differences in periodontal destruction as measured in
1.5 SV years 36,41 and 46 number of pockets > 4 mm. All gingivitis does not lead
85 healthy as index to periodontitis, but periodontitis preceeded by gingivitis
adolescents teeth)
mean 15.1 + PPD (mm)
1.6 years measured at
4 sites
around each
tooth
Pinson et 26 patients mean 6.58 + 3.4-6.1 — 6 children PI PPD (mm) Significant association of age with pocket probing
al. with DM1 3.66 years, 6.2-9.0 — 9 children GI measured at depth, clinical attachment levels, and bleeding in the
1995. 1 mean 13.50 =  with 24 of the >9.0— 11 children gingival 4 sites of diabetic group.
3.36 years patients having bleeding each tooth Duration of diabetics and metabolic control level were
included one had DM1 for at on probing  CAL (mm) not related to periodontal parameters.
set of identi- least 5 years measured at DMI1 had a significant association with severity of pe-
cal twins 4 sites riodontitis when tooth sites in patients groups were sta-
24 control around each tistically compared
subjects tooth
mean 13.54 + GR (mm)
3.08 years
Kar- 12 patients NR on the 3rd day in hospi-  PI NR Hyperglycaemia and poor metabolic control of diabetes
jalainenet  with DM1 tal % of visi- increased gingival bleeding. Not all gingivitis proceeds
Knuuttila mean 10.6 + 14.9 +3.8% ble plaque into a destructive periodontal disease. Lower resistance
1996. % 2.4 years on the 12rd day in hos- gingival toward dental plaque in poorly-controled patients indi-
80 healthy pital bleeding cates that biological alterations could take place during
subjects 13.1+2.9% on probing glucose balance deterioration
mean 14.5 + on the 1st outpatient % of
1.6 years visit at the hospital 1 bleeding
month later surfaces
8.4+1.5%
Firatli 77 patients mean 48.34 + children with DM1 PI PPD (mm) A positive correlation between the duration of DM1
1997. '6 with DM1 23.69 months 9.34 £3.99% GI measured at and CAL. Relationship between the duration of DM1
mean age gingival 4 sites of and severity of periodontal alterations
12.47 years control group bleeding each tooth
5.96 £ 1.02% on probing ~ CAL (mm)
77 healthy measured at
volunteers 4 sites
mean age around each
12.59 years tooth
Arenetal.  Group 1: Children in Group 1 PI PPD (mm) Glycaemic status of the diabetic subjects affects the
2003. ' 16 newly di- Group 1 with 8.01 £1.79 % GI periodontal probing depths, salivary pH, buffering ca-
agnosed chil-  newly diag- gingival pacity, and peroxidase activity.
dren; nosed DM1 Group 2 bleeding
mean age and 8.43+1.36 % on probing
12.8+5.8 Group 2 with
Group 2: diabetes of long ~ Group 3
16 children duration; 5.05+0.36 %

with diabetes
of long dura-
tion;

mean age
12.7+3.8
Group 3:

16 healthy
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subjects;

mean age

124+19

Lalla et 182 patients mean 4.5 £ 8.0 <7.5% — 55 children PI PPD (mm) Periodontal destruction was increased in children and
al. with DM1 years 7.5-9.5% — 80 children % of sites measured at adolescents with DM1. Diabetes started earlier in life
2006. " mean 11.9 + >9.5% — 36 children PI 4 sites of than formerly recognized.

3.3 years Age of diagno- Gl each tooth Duration of DM1, and especially mean Alc, were not

160 healthy sis DM1 % of CAL (mm) significantly correlated with the number of affected

children mean 7.8 + 4.0 bleeding measured at teeth.

mean 10.9 + years sites 4 sites

2.6 years Gl score of  around each

2 or 3 de- tooth
notes a Number of
bleeding affected teeth
site (at least one
site with at-
tachment los
>2 mm on at
least two
teeth)
Lalla et 350 patients mean 3.96 + <7.5% — 97 children PI PPD (mm) Increased periodontal destruction in children and ado-
al. with DM1 3.39 years 7.5-9.5% — 170 chil- % of sites measured at lescents with DM1 was connected with increased meta-
2007. 7 mean 11.33 + dren > 9.5% — 73 chil- PI 4 sites of bolic control.

3.41 years Age of diagno- dren GI each tooth If gingival bleeding and attachment loss measurements
sis DM1 % of CAL (mm) were both used, the present study revealed that hemo-
mean 7.54 + 4.0 bleeding measured at globin Alc significantly correlated with periodontitis
years sites GI 4 sites

Gl score of  around each
2 or 3 de- tooth
notes a Number of
bleeding affected teeth
site (at least one
site with at-
techment
loss > 2 mm
on at least
two teeth)
Dakovi¢ 187 patients mean 4.9 +3.5 <7.5% — 20 children PI PPD (mm) Periodontal disease was more prevalent in children with
and with DM1 years 7.5-9.5% — 95 children % of sites measured at DMI and was in function of metabolic control and dis-
Pavlovi¢ mean 12.4 + >9.5% — 65 children PI 4 sites of ease duration. The gingival inflammation in the evolu-
2008. 2 4.2 years Age of diagno- Gl each tooth tion of periodontal destruction was more important in

178 healthy sis DM1 % of CAL (mm) children with DM than in subjects without the disease

children mean 7.9 +4.2 bleeding measured at

mean 11.4 + years sites GI 4 sites

4.3 years GBI around each

bleed- tooth
ing/plaque  Number (%)
ratio of patients
with perio-
dontitis and
any level of
CAL, and
CAL >
1,5 mm
Foia et al. 42 patients NR <7% — 22 chil- PI CAL (mm) All studies on clinical parameters reffering to periodon-
2011.° with DM1 dren GBI measured at tal status in diabetic children were much higher than
and periodon- >7% — 20 chil- 4 sites those in sistemically healthy group. Children were sus-
titis dren around each ceptible to periodontal destruction, especially when the

42 non- tooth etiologic external factors were associated with host re-

diabetic sub- lated systemic impairment, such as insulin dependent

jects diabetes.. Systemic diseased metabolic balance was sig-
with perio- nificantly conected with Gram-negative species-
dontitis mediated cytokine translocation from the periodontal

The subjects
were divided
into sub-
groups, ac-

cording to the

age and
metabolic
control of
DM1

space into the circulation.

PI - plaque index; PPD — pocket probing depth; GR — gingival recession; GI — gingival index; CAL — clinical attachment level; NR — not reported; SBI — sulcus
bleeding index; RCI — retentive calculus index; CPITN — community periodontal index of treatment needs; GBI — gingival bleeding index.
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Intravenous fat emulsion in clinical practice: nutrient and antidote

Intravenska emulzija masti u klini¢koj praksi: nutrijent 1 antidot
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Introduction

For more than 50 years intravenous fat emulsions
(IVFEs), or intravenous lipid emulsions, have been used for
nutritive support for patients who are unable to attain ade-
quate nourishment via the gastrointestinal tract " *. This
made IVFEs an important part of total parenteral nutrition
regimens . Although used to meet the caloric requirements,
their role is not only to provide fat as physiological nonpro-
tein energy source, but also to prevent or correct essential
fatty acids (FAg) deficiency (linoleic acid and linolenic
acid) °. These acids cannot be synthesized in the body, and
they are important to maintain the normal composition of the
structural body lipids, as well as in the synthesis of the vari-
ous important metabolic mediators °.

IVFEs advantages include limitation of likely side ef-
fects of infusing large amounts of glucose. Substituting
some glucose calories with lipids reduces undesirable ef-
fects of high glucose such as hyperglycemia, excessive CO,
production, and liver FA infiltration. Lipid emulsions pro-
vide different tissues with potentially liposoluble vitamins
or therapeutic agents as IVFEs were found to be useful as a
delivery vehicle for drugs that are poorly soluble in water.
Some of these drugs include anesthetics, sedatives, cyto-
toxic drugs, analgesics, and anti-inflammatory agents.
Those products are prepared by dissolving drugs in the ve-
hicle, or by addition of the drug to oil phase prior to the
homogenization process for the emulsion.

In recent animal studies and human case reports, IVFEs
have been proven to be an effective antidote for treating useful
toxicity effects from overdose of several lipid-soluble drugs
including local anesthetics, calcium channel blockers, beta
blockers, tricyclic antidepressants and other psychotropic
agents 7

Composition of IVFEs

IVFEs are complex pharmaceutical products consisting
of one or more triglyceride-containing oils, a phospholipid
emulsifier, glycerol and water for injection. The emulsifier
produces a barrier to prevent coalescence of oil droplets dis-
pensed in internal phase of emulsion and keeps the appropriate
mean particle size. Their diameter generally ranges between
100 and 500 nm, with the mean value of 200—350 nm. Glyc-
erol is used to isotonise and stabilize oil in the water emulsion.

The first well-tolerated emulsions were made of soy-
bean or safflower oils or a mixture of both and they con-
tained exceptionally long-chain triglycerides (LCTs). Today,
a wide variety of lipid emulsions are available world-wide,
differing in triglyceride and FA contents and in concentra-
tions of certain components, such as phospholipid ®. The dif-
ferences in the proportion of phospholipid subcomponents
can be found between the emulsifiers of different manufac-
turers, which may also influence the metabolism of lipid
components. The most frequently used lipid emulsion con-
tains LCTs, with FA chain lengths of 16 to 20 carbon atoms.
For instance, one of the most commonly used commercial
products (Intralipid® 20%) contains: purified soybean oil
200g/1,000 mL; purified egg phospholipids 1.2%; glycerol
anhydrous. Water for injection and sodium hydroxide are
added to adjust the pH so that the final product pH range is
from 6 to 8.9, while simultaneously highly purified sodium
oleate serves as coemulsifier. Organic phosphate presents ap-
proximately 15 mmol/1,000 mL. The product has an osmo-
lality of approximately 350 mOsm/kg water. Energy content is
8.4 megajoules (2,000 kcal)/1,000 mL. The interior phase of
this product includes purified soybean oil which predomi-
nantly includes LCT with a high amount (> 60%) of polyun-
saturated FAs (PUFAs), which contain multiple double bonds.
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Soybean oil is a reliable source of essential FAs, in the form of
linoleic acid (¢ -6 FA) and o-linolenic acid (¢ -3 FA) °.

Stability and pharmacokinetics of IVFEs

The emulsifying agent is phospholipid from fraction-
ated egg lecithin. Phospholipid emulsifiers are important in
the development and function of cell membranes as they
provide stability to IVFEs by functioning as not only a me-
chanical but also as an electrical barrier. Phospholipid mole-
cules have a polar (hydrophilic) and a nonpolar (lipophilic)
end, and they orient themselves in order to create the oil-
water interface. The polar ends toward water exist in the neu-
tral environment mostly in the dissociated states. This results
in an anionic charge that creates a repulsive force, thus pre-
venting fat particles from coalescing. This role is very impor-
tant because if it were not for these forces, the emulsion
would crack, lipids would coalesce, and IVFEs, if adminis-
tered, would produce fat emboli. Since the basis of the elec-
trical barrier is the anionic charge, IVFE stability might be
compromised by divalent cations (magnesium and calcium),
trivalent cations (iron), or an acid pH (especially at pH < 5).
In most cases, even in the presence of these agents or condi-
tions, complete destabilization of the emulsion takes time,
depending on the concentration of chemical and environ-
mental conditions such as extreme temperatures. During this
period, the particle size of emulsion may increase, and this
might result in excessive uptake by the reticuloendothelial
system, causing a functional impairment in this system’s
ability to clear bacteria '°.

The structure of all IVFEs is similar to endogenous chy-
lomicrons (a core composed of triglycerides surrounded by a
layer of phospholipids). But, there are no cholesteryl ester
molecules in the core of emulsion particles and there are only
small amounts of free cholesterol and no apoproteins on their
surface.

They are cleared by enzyme lipoprotein lipase, which
hydrolyzes triglycerides, releasing free FAs, glycerin, and
phospholipids. The dosage, phospholipid content, particle
size, and infusion rate all have an impact on the plasma
clearance. The rate of free FAs released from IVFE depends
on its component oil. Soybean oil consists mainly of LCTs
which require a carnitine-dependent cotransport system in
order to be taken up by mitochondria and subsequently oxi-
dized "'. This process involves converting the LCTs into acyl
coenzyme A (CoA), which is not sufficiently water soluble
to pass into mitochondria. Carnitine picks up the acyl com-
ponent of acyl CoA (acylcarnitine) and transports it across
the mitochondria matrix where the acylcarnitine equilibrates
with CoA to form acyl CoA within the mitochondria, com-
pleting its transport in this way. Once cleared from the
plasma by various tissues, not all fat is oxidized.

The IVFEs clearance is decreased when free phosphol-
ipids interfere with lipoprotein lipase activity. Due to IVFEs
lower concentration of free phospholipids and its larger par-
ticle size its clearance is 20%, which is relatively fast. The
third factor determining plasma clearance of IVFEs is the in-
fusion rate. A recommended maximum dosage of IVFEs for

adults, as a nutrient, is 3.0 g triglycerides’kg of body
weight/day.

Metabolic effects of IVFEs

The FA composition influences the metabolic effects of
IVFEs administration. The intravascular metabolism of
emulsion particles includes various processes. FAs in LCTs
are the main component of cell membranes, and responsible
for membrane structural integrity. Not only do they influence
the biophysical and biochemical properties of membranes,
but also serve as precursors of potent, short-lived oxylipids
that modulate signal transduction between the cell membrane
and the nucleus '>. Long chain PUFAs metabolites serve as
precursors of eicosanoids, which are of great physiological
importance . Eicosanoids contain 20 C and include pros-
taglandins, leukotrienes, thromboxanes, prostacyclins and li-
poxins. These substances have an impact on a variety of
processes like platelet aggregation, neurotransmitter release,
and vascular function. Such properties can have an influence
on many other biochemical and physiologic functions related
to inflammatory, immune, and protective reactions. This
means that PUFAs reduce the levels of total cholesterol, low-
density lipoprotein cholesterol, and high-density lipoprotein
cholesterol.

Essential FA deficiency may result in clinical sequelae
including disturbances in cardiopulmonary function, infec-
tion, bleeding, dermatitis, hepatic dysfunction .

Fatty changes in the liver are linked to a reduction in
albumin synthesis and mRNA downregulation of antioxidant
enzymes which may cause the production of reactive oxygen
species, the promotion of oxidative stress in the hepatocyte
membrane, functional damage to the liver and consequently
growth delay and death.

Antidote use of IVFEs

Over the last few years many experimental and anecdotal
evidence showed that IVFEs can reverse some hemodynamic,
electrocardiographic and neurological parameters and poten-
tially decrease morbidity and mortality in poisoned patients.
Recently, IVFEs in the form of Intralipid® 20% have been
used in clinical practice for reducing the bioavailability and
toxicity of lipophilic poisonous agents in circulation. It has
been suggested that several mechanisms could explain why
IVFEs might work as antidote to an overdose of cardiotoxic
drugs, including calcium channel blockers, beta blockers, di-
goxin, local anesthetics, tricyclic antidepressants, antipsychot-
ics, atypical antidepressants, and mood stabilizers'*'®.

The "lipid sink" phenomenon is the most widely accepted
mechanism of action for IVFEs. When infused into an aqueous
medium such as blood, emulsified fat droplets form a lipid
compartment into which lipophilic substances are theoretically
partitioned. They are drawn into the "lipid sink" and a concen-
tration gradient develops between tissue and blood. It causes
poisonous agent to move away from tissue receptors in the
heart or the brain (areas of high concentrations) to the "lipid
sink” '”'®. This mechanism suggests that one of the important
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parameters in the design of antidotal emulsion may be the par-
tition coefficient of the agent in the emulsion. After trapping
the poison, the emulsion will be metabolized slowly, allowing
the patient's liver to chemically detoxify and excrete the toxin
released from emulsion droplets.

This theory complies with animal studies on lipid rescue.
They show greater efficacy, improving survival time and in-
creasing median lethal dose with the use of IVFEs, after ex-
perimental overdoses of many lipid soluble drugs including the
most liposoluble beta blockers (propranolol) ", calcium channel
blockers (verapamil) ** *', antidepressants (clomipramine)
and local anesthetic "7 ***". In an experimental rat model,
Weinberg et al. '” demonstrated that radiolabeled I-bupivacaine
when added in vitro to lipid-treated rat plasma preferentially
moves to the lipid phase. In further experiments on an isolated
heart model, Weinberg et al. * showed that infusion of lipid
emulsion produces faster removal of radiolabeled bupivacaine
from myocardial tissue compared with controls. The follow-up
experiments examined the efficacy IVFEs in anesthetized dogs
after intravenous overdose of bupivacaine. All dogs receiving
lipid infusion recovered normal blood pressure and ECG traces
after 10 min of lipid therapy, while all control animals died **.

It was observed that IVFEs act faster in vivo settings than
it was anticipated based on a simple lipid sink mechanism.
Stehr et al. *° demonstrated that lipid emulsion reverses
bupivacaine-induced contractile depression at concentrations
that are too low to provide a significant "lipid sink" phenome-
non, suggesting a metabolic explanation for the positive effect.
According to the bioenergetics theory, a large bolus of FAs
provides energy substrate for a failing myocardium. Theoreti-
cally, lipid emulsion could result in the increase of intracellu-
lar FA content. FAs are the main substrates for energy genera-
tion in cardiomyocyte and represent the source of more than
80% of cardiac adenosine triphosphate (ATP) under normal
conditions. Eledjam et al.”’ demonstrated that pretreatment of
isolated myocardial strips with ATP prevents depression of
contractility caused by toxic agents. It is possible that massive
lipid infusion may result in increased intracellular FA content
which may contribute to the enhancement of ATP synthesis in
the cardiomyocyte. Van de Velde et al. * suggested such
mechanism by demonstrating that infusion of 20% lipid emul-
sion improves cardiac contractility in a dog model. Huang et
al. * demonstrated that FAs activate calcium channels in ven-
tricular myocytes, so except for increasing intracellular FA
content and improving ATP synthesis, positive inotropic effect
of lipid emulsion may be the result of calcium influx. Blood
pressure elevation due to central sympathetic activation may
contribute to beneficial hemodynamic effects of lipid emul-
sion *’. It is possible that lipid rescue resuscitation is a combi-
nation of all of these mechanisms '*

Although the exact mechanisms of action of lipid emul-
sion infusion in treating poisoning are still not clear enough,
it can be supposed that the key components are the binding
property of the emulsion, characteristics of a toxic agent (li-
posolubility and mechanism of action).

Multiple animal models were used to compare recovery
after local anesthetics and other liposoluble drugs overdose
treated with IVFEs vs standard resuscitation protocols *" *2.

They suggest that lipid infusions are more effective than pla-
cebo or standard antidotal therapies. They show no interac-
tion with drugs used in standard treatment of poisoning.
These studies have led to numerous human case reports
which demonstrated beneficial effects of lipid emulsion in
treatment of lipophilic drugs overdose. However, as random-
ized controlled clinical trials are not possible in this field, the
evidence in humans has to be limited to case reports and
small case series.

The first successful clinical application of IVFEs (In-
tralipid® 20%), was noted in 2006. Rosenblatt at al. ** used it
to resuscitate a patient in prolonged bupivacaine—related car-
diac arrest. After more than 20 min of asystole and no re-
sponse to advanced cardiac life support the use of lipid emul-
sion reversed systemic toxicity, including seizures, electro-
cardiogram abnormalities, and cardiac arrest without neuro-
logical sequelae. A few months later, Litz et al. ** reported
on the rescue of a patient in asystolic cardiac arrest secon-
dary to the accidental overdose of ropivacaine. After 10 min
of unsuccessful cardiopulmonary resuscitation, they adminis-
tered a bolus of 100 mL of 20% lipid emulsion followed by
continuous infusion of 10 mL per min. After the total IVFE
dose of 200 mL, spontaneous electrical activity continued
and cardiac output was restored. The first successful use of
lipid emulsion as an antidote for non-local anesthetic drugs
was in a 17-year-old girl who had developed seizures and
cardiovascular collapse after massive ingestion of bupropion
and lamotrigine. The patient had cardiac arrest with ventricu-
lar fibrillation and pulseless electrical activity. After 70 min
of unsuccessful standard cardiopulmonary resuscitation, a
100 mL intravenous bolus of 20% lipid emulsion was admin-
istered, as the last attempt to restore hemodynamic stability.
Normal vital signs were restored within one min of IVFEs
administration *°. IVFEs have been used to reverse coma
caused by sertraline and quetiapine overdose *°. Young et
al. *” published the first human case of verapamil toxicity of
a patient who was in shock that was refractory to standard
resuscitation therapy, but was resolved with administration
of IVFE 20% within 5 min. Several reports on successful
treatment of beta blockers toxicity have been published in
recent years S

Soon after the case report by Rosenblat et al. ** was
published, Weinberg established a Web site
www.lipidrescue.org as a widely informational resource
about local anesthetic and toxicity from other drug classes.
Based on this experience Weinberg ' has recommended a
dose regimen for clinical use. A bolus of Intralipid® 20% 1.5
mL/kg over a min was recommended with subsequent 0.25
mL/kg min. A bolus can be repeated every 3 or 4 min up to
the dose of 3 mL/kg total dose until circulation is restored.
Infusion should be continued until hemodynamic stability is
achieved and the rate increased to 0.5 mL/kg/min if blood
pressure drops. The total maximum dose is 8—10 mL/kg.
This is the current protocol recommended by the Association
of Anesthetists of Great Britain and Ireland *, the American
Society of Critical Care Anesthesiologists, the American So-
ciety of Anesthesiologists Committee on Critical Care Medi-
cine, and the Resuscitation Council of the UK. In 2010 the
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American Society of Regional Anesthesia published a prac-
tice advisory on local anesthetic toxicity, stressed the lipid's
role in local anesthetic systemic toxicity *. The guidelines
included the use of intravenous lipid emulsion as an adjunct
to airway management and good cardiopulmonary resuscita-
tion, stating: "... lipid emulsion therapy can be instrumental
in facilitating resuscitation, most probably by acting as a
lipid sink that draws down the content of lipid-soluble local
anesthetics from within cardiac tissue, thereby improving
cardiac conduction, contractility, and coronary perfusion".

Adverse events associated with the use of IVFE

The clinical events and adverse effects of IFVEs are re-
lated to their composition, characteristics, stability and steril-
ity.

It is contraindicated in patients with severe hyperli-
pemia, liver insufficiency, hemophagocytic syndrome, hy-
persensitivity to egg-, soy- and peanut protein (risk of cross-
allergy reactions) or to any of the active substances or ex-
cipients.

The manufacturers recommend laboratory studies for
all lipid emulsions. These include complete blood count, se-
rum electrolytes, blood glucose, serum proteins, parameters
for liver function, serum and urinary osmolality and monitor-
ing of triglyceride levels on daily basis. This is the major
preventive measure in avoiding overfeeding and liver injury.
Serum triglyceride levels can rise rapidly if the capacity to
clear them is compromised as is the case in genetically
caused impaired metabolism. As a consequence, overdosage
and fat overload syndrome might occur. Patients with im-
paired lipid metabolism and liver function, uncompensated
diabetes mellitus, pancreatitis, hypothyroidism and sepsis re-
quire monitoring of the serum triglyceride concentration.

It is also important to stress that lipemia can interfere
with some laboratory analysis. This is why the producers
recommend analysis after 5—6 h without the use of lipids.

Undesirable effects connected with IVFEs administra-
tion include a slight rise in body temperature, chills, lack of
appetite and nausea/vomiting (with less than 1% incidence),
the feeling of warmth or blueness, head and bones ache, and
in very rarely — priapism. Other adverse effects are extremely
rare, less than one per one million infusions. If the symptoms
of overdose occur, they are usually reversible if infusion is
discontinued. However, an excessive amount of FAs, par-
ticularly linoleic acid, may alter the structure and the func-
tion of the cellular membrane and increase oxidative stress.
A high content of FAs and their limited content of a-
tocopherol, in long-term use of soybean oil-based emulsions
may reduce a-tocopherol in plasma lipoproteins and deplete
antioxidant defenses *. The risk of lipid peroxidation may be
increased. This is particularly worrying in situations when
patients are often exposed to oxidative stress under intensive
care conditions.

Although LCT-based lipid emulsions have been shown
to be safe and clinically well-tolerated, several studies
showed that they might interfere negatively with the immune
system. Since 1970s studies on the effects of FAs on the in-

flammatory response and the immune system have indicated
a potential role of lipids in modulating inflammatory and
immunological functions. An increased ratio of ®-3 to ®-6
FAs intake inhibits the metabolism of arachidonic acid and
results in decreased production of proinflammatory cytokines
such as interleukin (IL) 6, IL-8, tumor necrosis factor-o, and
other inflammatory mediators such as platelet activating fac-
tor and adhesion molecules *’. A high concentration of unme-
tabolised FAs increases the production of immunosuppres-
sive (E2 series) prostaglandins. Pulmonary dysfunction may
result from the release of vasoactive amines produced of ex-
cessive prostaglandin E, levels. Moreover, a large amount of
the infused LCTs is not readily oxidized, due to the relative
deficiency of carnitine or inhibition of the carnitine acyl-
transferase system for translocating LCTs across the inner
mitochondrial membrane in critically ill patients **. On the
other hand, other studies did not confirm the negative effects
of LCT-based lipid emulsions on the immunological re-
sponse or even showed beneficial effects. A meta-analysis by
Wirtitsch et al. * has not revealed any effects of the lipid
regimen on the evolution of the immunological status or
mortality in humans.

Future research

In many animal and human studies the efficacy and
safety of IFVEs 20% as a calorie source have been demon-
strated. The results obtained experimentally and clinically in
the past years demonstrated the safety and efficacy of In-
tralipid® 20% for use in total parenteral nutrition.

Animal studies and additional human reviews in further
research on efficacy and safety of IFVEs 20% as an antidote,
will shed more light on lipid therapy according to the best
rate and total dose of infusion that follows bolus dosing; effi-
cacy when used in conjunction with other resuscitative
measures and assessment; the risk of recurrence of toxicity
once the lipid infusion is stopped; dosing parameters of lipid
administration adjustment for different patient population es-
pecially hepatic and renal-impaired. They will also show
whether the other available lipid emulsions have the same ef-
fects as rapid infusion of Intralipid® 20%. Until that evidence
is obtained, lipid emulsion is recommended in the resuscita-
tion of local anesthetic and highly lipophilic medication tox-
icity refractory to conventional models of resuscitation with
significant hemodynamic, neurological or cardiovascular
symptoms 3052

Conclusion

Beside the fact that intravenous fat emulsions have
been used for decades for nutritional support, intravenous
fat emulsions also can reverse some hemodynamic, electro-
cardiographic and neurological parameters and potentially
decrease morbidity in poisoned patients. Although it is not
yet considered a generic first-line treatment in cases of un-
known drug overdoses, the use of intravenous fat emulsions
should be strongly considered, particularly in failed resus-
citations.
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Epidermolysis bullosa of the esophagus — A case report

Bulozna epidermoliza jednjaka

Maja Radi¢, Darka Hadnadjev

Center of Radiology, Clinical Center of Vojvodina, Novi Sad, Serbia

Abstract

Introduction. Epidermolysis bullosa is a rare skin disease
which could be hereditary or acquired with autoimmune
mechanism. Even though it is known that epidermolysis
bullosa appears on various mucosa, the esophagus is seldom
affected. Case report. We reported 19-year-old female pa-
tient who had been admitted due to dysphagia and odyno-
phagia to solid food. Erythematous changes with bullac and
excoriations could be found on the hands, feet, elbows and
knees. The patient underwent barium swallow which re-
vealed retaining of contrast in the valleculas and piriform
recesses, as well as dilatation of meso- and hypopharynx —
upper achalasia syndrome. The cause was stenosis at the
level of upper functional sphincter of the esophagus, 10 mm
in length with benign apperance. Small leakage of contrast
into the trachea was visible at the later stage of examination,
concomitant with volume load of the pharynx. Bullae were
not detected. The whole esophagus was fairly uniformly
stenotic and had fibrotic appearance. Conclusion. The au-
thors emphasize that barium swallow can provide sufficient
information regarding stenosis, dynamics of the disorder, as
well as the stage of the disease. Furthermore, we highlight
the importance of providing a complete diagnostic strategy
in all dermatology patients who could simultaneously have
mucous changes.

Key words:
epidermolysis bullosa; esophagus; diagnosis.

Apstrakt

Uvod. Bulozna epidermoliza (epidermolysis bullosa — EB) je
retko kozno oboljenje koje moze biti nasledno ili steceno
po autoimunom mehanizmu. Poznato je da EB zahvata i
sluzokozu. Ipak, jednjak je retko zahvacen. Prikaz boles-
nika. U radu je prikazana devetnaestogodi$nja bolesnica sa
tegobama disfagije i odinofagije na ¢vrstu hranu. Na ru-
kama, stopalima, laktovima i kolenima videle su se erite-
matozne promene sa bulama i ekskorijacijama. Uradeni su
akt gutanja i pasaza jednjaka s kontrastom (BaSO4) tokom
kojih je ustanovljeno njegovo zadrzavanje u valekulama i
piriformnim recesusima, dilatacija mezo- i hipofarinksa sa
benignom stenozom od 10 mm u visini gornjeg funkcio-
nalnog sfinktera jednjaka, Sto je definisano kao sindrom
gornje ahalazije. Istovremeno sa volumnim opterecenjem
farinksa video se linearni prodor kontrasta u disajno sta-
blo. Bule nisu videne, a ceo jednjak je bio suzen, fibroznog
izgleda. Zaklju€ak. Vazno je ista¢i da se aktom gutanja i
pasazom jednjaka dobija dovoljno informacija o stepenu
stenoze, dinamici poremecaja i stadijumu bolesti. Vazno je
da se naglasi da je kod bolesnika sa koznim promenama i
tegobama sa digestivnim traktom potrebno uraditi radiolo-
ski pregled digestivnog trakta s obzirom na to da mogu da
postoje udruzene promene na sluzokozi koje su i uzrok te-

goba.

Kljucne reci:
epidermoliza, bulozna; jednjak; dijagnoza.

Introduction

Epidermolysis bullosa is a rare skin disease characteri-
zed by nail dystrophy, formation of vesicles and bullae as a
response to minimal trauma. Most frequently it affects
elbows, knees, palms and feet 2

The disease can be hereditary (there are two autosomal
dominant and one autosomal recessive forms) or acquired
with autoimmune mechanism. Furthermore, it can be sub-
classified based on histological findings — depending on the

level of skin in which bullae are formed (epidermis, lamina
propria and dermis).

Symptoms appear very early in life, usually at infant
age, but sometimes the first signs appear in adolescence.
This depends on the form of the disease.

Although epidermolysis bullosa appears on mucosa,
esophagus is seldom affected.

Here, we presented a patient with the whole esophagus ste-
notic with prestenotic dilatation and consecutive leakage of
contrast material into the respiratory tract.
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Case report

A 19-year-old female patient was admitted due to
dysphagia and odynophagia to solid food. The symptoms
first appeared a few months before admition and aggrava-

r

Laboratory findings (including blood count, serum
electrolytes, sedimentation rate) showed a decreased level of
hematocrit and hemoglobin while other parameters were within
the range of normal.

The patient underwent radiological examination because of

v

Fig. 1 — a) Anterioposterior view — retaining of contrast in the piriform recesses, dilatation of the pharynx and distal
stenosis; b) Lateral view — dilatation of the hypo- and mesopharynx; c) Lateral view — level of stenosis

Fig. 2 — a) Lateral view — linear leakage of contrast into the trachea; b) Dynamic study — whole esophagus stenotic,
with smooth margins and slow peristalsis.

ted. The patient denied hematemesis, vomiting and melena.
The family history was negative for similar diseases. The
patient noticed skin changes before but paid no attention to
them because, as she stated, her skin had always been fragi-
le. When scratching it, small ulcers appeared turning into
scars.

Physical examination revealed that the patient was ill
nourished, slightly anemic and dehydrated. Oral mucosa
appeared normal and without pathological changes. Nails
had normal appearance. Skin was pale and its turgor was
decreased. Erythematous changes with bullae and
excoriations could be found on the hands, feet, elbows and
knees. Lung examination revealed no pathology. The ab-
domen was slightly tender on light and deep palpation.
There were no signs of defance or rebound tenderness.

difficulties with swallowing: barrium swallow and evaluation of
esophageal passage.

The oral phase of examination showed no pathological
changes. The retaining of contrast in the valleculas and piriform
recesses was seen, as well as dilatation of meso- and
hypopharynx at the level of the upper functional sphincter of the
vel of upper the functional sphincter of the esophagus. Stenosis
was 10 mm in length and slightly tortuous, had the subtotal
width and reduced elasticity (Figures la-c).

This was defined as upper achalasia syndrome. Also, there
was a thin leakage of contrast into the trachea (Figure 2a).

Dynamic study (7 frames per second) revealed a
completely stenotic esophagus whose contours were smooth
with slow peristalsis and diminished anterograde propulsion.
Bullous changes were absent (Figure 2b)
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Esophagoscopy was not performed. Histological findings
of skin changes biopsy showed that the level of skin where
changes appeared was dermis.

Discussion

Epidermolysis bullosa is a rare skin condition. Its
etiology is hereditary (inherited in autosomal dominant or re-
cessive patterns) or acquired when its etiology is autoimmune.

Further subclassification is based on histological fin-
dings. Depending on the level of skin where changes appear, it
can be divided into epidermolysis bullosa simplex (epidermis,
autosomal dominant pattern), junctional (junction of epidermis
and basal membrane, also autosomal dominant), dystrophic
(changes are inside dermis leading to scarring, inherited both
autosomal dominant and recessive) and epidermolysis bullosa
acquisita (acquired form, autoimmune etiology). Based on his-
tological findings of skin changes, we concluded that our pati-
ent had dystrophic form.

Dysphagia first appears in the first decade of life in the
majority of patients >. In the presented patient, symptoms oc-
curred somewhat later, in the second decade of life, even tho-
ugh skin changes are likely to appear sometime before. It is
highly unlikely that the presented patient had a recessive form
of the disease because it did not appear in early childhood.
Genetical mapping is under way.

Epidermolysis bullosa affects not only skin but mucosa
as well. Pathophysiological mechanism is identical on both
skin and mucosa - first bullae and vesicles form, then ulcers,
all leading to scarring. Of course, erosions appear more often
on mucosa. Trauma of the mucosa leads to formation of bullae
and erosion forms after a bulla bursts. Reparative processes le-
ad to formation of segmental stenosis *.

Even though epidermolysis bullosa appears on mucosa
(eye, oral, nasal, anal, genital), the esophagus is seldom affec-
ted. The cause of esophageal changes is not known in the lite-
rature, but it is suspected that the trigger is a minor but repeti-
tive food trauma.

Most frequently, the disease affects the proximal and
distal third of the esophagus °. A very rare form of the disea-
se, as in the presented patient, is when the whole esophagus
is affected.

In further management, patients should be referred to the
gastroenterologist who could perform endoscopic examination
and biopsy of changes. Some patients have oral changes which
make esophagoscopy impossible to perform. In the presented
patient it was not the case — no changes of oral mucosa were
seen. Sometimes a very narrow esophagus could disable endo-
scopic examination, thus a pediatric esophagoscope is used.

The therapy for the disease is administration of steroids
and for partial stenosis — dilatation, palliative gastrostoma and
colon transplant ® 7.

Barium swallow provided information about stenosis,
dynamics of the disorder as well as the stage of the disease.
The cause of upper achalasia (with clinically significant stasis
of contrast in the valleculas and piriform recessuses) was ste-
nosis at the level of the upper functional sphincter of the esop-
hagus. Stenosis was 10 mm in length and slightly tortuous,
had the subtotal width and reduced elasticity. It had radiologi-
cal features of benign stenosis.

Small leakage of contrast into the trachea was visible at
the later stage of examination, which was concomitant with
stenosis and volume load of the pharynx.

Bullae were not detected. The whole esophagus was
fairly uniformly stenotic and had fibrotic appearance (lumen
was reduced with smooth margins, slow peristalsis and dimi-
nished anterograde propulsion).

The symptoms of this disease resemble bullous pemphi-
goid but bullous pemphigoid affects older population.

Conclusion

Generally, this insidious disease has to be considered in
all patients who have difficulties with swallowing together
with skin changes. In this way, one can improve the quality
of patient’s life and postpone complications. The presented
patient was in the advance stage of the disease with fibrosis
of the esophagus, segmental stenosis at the level of the upper
esophageal sphincter, volume load of the pharynx and ensu-
ing leakage of contrast into the respiratory tract. What was
atypical in the presented case was that the entire esophagus
was affected unlike proximal or distal third which are more
common. Barium swallow can provide sufficient information
regarding stenosis, dynamics of the disorder as well as the
stage of the disease
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Efficacy of long-acting somatostatin analogs in recurrent variceal
bleeding in a patient with pre-hepatic portal vein thrombosis

Delotvornost leka dugotrajnog dejstva analognog somatostatina kod bolesnice
sa ponovljenim varikoznim krvarenjem 1 trombozom prehepati¢ne portne vene
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Abstract

Introduction. Bleeding from esophageal varices is a serious medi-
cal problem because of the risk of recurrent bleeding and high
mortality rate (17-54%). Gastroesophageal varices develop in 50%
of citrhotic patients with pottal hypertension, but can also develop
in other pre- or post-hepatic causes of portal hypertension. Case
report. We reported a 48-year-old female patient with portal hy-
pertension caused by mesenterial vein thrombosis due to congeni-
tal thrombophilia. The patient was hospitalized several times be-
cause of recurrent gastroesophageal bleeding. Thrombosis of por-
tal, lienal and mesenteric veins was diagnosed using multislice
computed tomography (MSCT) angiography. Sclerotherapy
and/or variceal ligation could not be used due to variceal size and
distribution. Beta blockers were ineffective. Balloon tamponade
and octreotide were used in each massive bleeding episode.
Carvedilol therapy was introduced but rebleeding occured. Surgical
treatment was considered a high risk procedure due to massive
thrombosis of mesenterial veins, patient’s general condition and
high risk of postoperative thrombotic events. Thus, long-acting

Apstrakt

Uvod. Krvarenje iz variksa jednjaka predstavlja ozbiljno me-
dicinsko stanje s obzirom na veliki rizik i od recidiva i smrt-
nog ishoda (17-54%). Variksi jednjaka i zeluca razvijaju se
kod 50% bolesnika sa cirozom jetre i portnom hipertenzijom,
mada i druga pre- i posthepaticna oboljenja mogu dovesti do
njihovog stvaranja. Prikaz bolesnika. Prikazali smo bolesni-
cu staru 48 godina, sa portnom hipertenzijom prouzrokova-
nom mezenterijalnom venskom trombozom usled kongeni-
talne trombofilije. Bolesnica je vise puta bila hospitalizivana
zbog recidivantnog masivnog varikoznog krvarenja. Trombo-
za portne, lijenalne 1 mezenterijalne vene dijagnostikovan je

uz pomo¢ multislajsne  kompjuterizovane tomografije

somatostatin analogue — Sandostatin® LAR was initiated at a dose
of 30 mg im/month. The patient responded to the therapy well
and variceal bleeding did not occur for the following 3 months.
After 3 months another episode of gastric variceal hemorrhage oc-
curred and surgical treatment was reconsidered. Total gastrectomy
was performed in order to prevent repeated bleeding from large
gastric varices and the patient recovered successfully, and after 1
year is symptom-free. Conclusion. Long-lasting somatostatin ana-
logue was used for the first time in treatment of gastroesophageal
variceal hemorrhage in the patient with prehepatic portal hyperten-
sion. It was effective as temporary therapeutic option allowing the
improvement of the patients general condition and adequate plan-
ning of elective surgical procedure. Futher reports are needed in
order to compare efficacy in treatment of patients with variceal
bleeding, where poor outcome is expected.

Key words:

esophageal and gastric varices; hemorrhage; venous
thrombosis; diagnosis; octreotide; digestive system surgical
procedures; treatment outcome.

(MSCT) angiografije. Endoskopska terapija nije bila izvodljiva
s obzirom na veli¢inu i lokalizaciju variksa. Krvarenje je sva-
kog puta sanirano balon tamponadom i parenteralno sandos-
tatinom. Beta blokatori bili su bez efekta. Hirurska terapija bi-
la je veoma rizi¢na zbog loseg opsteg stanja i moguce posto-
perativne tromboze. Stoga je u terapiju ukljuc¢en dugodelujudi
analog somatostatina — Sandostatin LAR u dozi od 30 mg
im/mesecno. Bolesnica je adekvatno reagovala na ovu terapi-
ju i bila bez epizoda krvarenja tri meseca. Nakon tri meseca
ponovo su prokrvarili gastroezofagealni varikoziteti, ali s ob-
zirom na znacajno bolje opste stanje odluceno je da se boles-
nica podvrgne hirurskom lecenju. Uradena je toatalna gastrek-
tomija, nakon ¢ega se bolesnica oporavila i godinu dana kas-
nije bila bez tegoba.
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Zakljucak. Lek dugotrajnog dejstva, analog somatostatina,
prvi put smo primenili za lecenje krvarenja iz gastroezofagus-
nog variksa kod bolesnice sa prehepati¢cnom portalnom hiper-
tenzijom. Pokazao se delotvornim kao privremena opcija le-
cenja koja je popravila opste stanje bolesnice i omogudéila
adekvatno planiranje elektivne hiruske procedure. Neophod-
na su dalja saopstenja da bi se uporedila efikasnost lecenja

bolesnika sa krvarenjem iz variksa, posebno tamo gde se ne
ocekuje povoljan ishod.

Kljuéne reci:

jednjak i Zeludac, variksi; krvarenje; tromboza, venska;
dijagnoza; oktreotid; hirurgija digestivnog sistema,
procedure; leCenje, ishod.

Introduction

The most important cause of portal hypertension is liver
cirrhosis, nevertheless portal vein thrombosis can also occur as
a consequence of procoagulant mutations. Factor I G20210A
is a mutation found in 4 out of 10 patients with idiopathic por-
tal vein thrombosis (PVT) .

Variceal hemorrhage is the most serious complication of
portal hypertension and accounting for 17-57% of all deaths in
cirrhotic patients >°. The prognosis associated with variceal
bleeding is overall much better in patients without significant
liver impairment, ie those with non-cirrhotic portal vein
thrombosis. The main therapeutic goals in patients with gas-
troesophageal varrices is prevention of initial bleeding episo-
de, control of acute varriceal bleeding and prevention of recur-
rent variceal bleeding. Endoscopic sclerotherapy, endoscopic

Case report

A 48-year-old female was admitted with massive hema-
temesis and melena to the Clinic. Emergency
esophagogastroduodenoscopy (EGD) revealed bleeding and
esophageal and gastric varices (Figure 1.). Bleeding was con-
trolled using blood volume restitution, vasoactive drugs and
balloon tamponade. The personal history of the patient revea-
led 8 spontaneous miscarriages, one complicated with ileus. At
the age of 28 variceal bleeding occurred, was treated with beta
blockers and for 20 years no rebleeding occured. At the age of
44, routine ultrasound examination revealed enlarged spleen
and PVT and congenital thrombophilia (mutation of protrom-
bin gene G20210A) was diagnosed.

Thrombosis of portal, lienal and mesenteric veins was di-
agnosed using MSCT angiography. After repeated EGD it was

Fig. 1 — Macroscopic appearance of gastric varices and hypertensive gastropathy

variceal ligation and pharmacological treatment today have the
overall success rate of 90%.

We presented a patient with recurrent variceal bleeding
due to mesenterial vein thrombosis caused by congenital
thrombophilia in whom long-acting somatostatin analogue was
successfully used in control of repeated variceal bleeding for 3
months allowing patient stabilization and careful elective
surgery planning.

concluded that sclerotherapy and/or variceal ligation would
not be adequate solution due to variceal size and distribution.
Beta blockers were introduced, but recurrent variceal bleeding
occurred leading to multiple hospital admissions and blood
transfusions. Balloon tamponade was used in massive bleeding
episodes as a temporary therapy until definitive treatment. Oc-
treotid was used for five days, but every time the therapy was
discontinued, rebleeding occurred. There was no response to

Alempijevi¢ T, et al. Vojnosanit Pregl 2015;72(3): 283-286.
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oral and parenteral treatment with beta blockers and the patient
became dependent on continuous infusion of somatostatin ana-
logs. At the same time acute deep venous thrombosis of the
left leg developed and low-dose anticoagulant was introduced
(nadroparin 2,500 ij sc/day). Carvedilol therapy was introdu-
ced according to Baveno V consensus but rebleeding occured.
At that point surgical treatment was considered to be high risk
procedure due to massive thrombosis of mesenterial veins, pa-
tient's general condition and high risk of postoperative throm-
botic events. Thus, long-acting somatostatin analogue — San-
dostatin® LAR was initiated at a dose of 30mg i.m./month.
The patient responded to therapy well and variceal bleeding
did not occur for the following 3 months.

After 3 months another episode of gastric variceal hemo-
rrhage occurred and surgical treatment was reconsidered. Total
gastrectomy was performed in order to prevent repeated blee-
ding from large gastric varices and the patient recovered
successfully (Figures 2 and 3).

Discussion

In non-cirrhotic portal hypertension endoscopic therapy
is effective for control of acute variceal bleeding, while for
secondary prophylaxis preliminary evidence suggests beta
blockers to be as effective as endoscopic ligation. Decompres-
sive surgery or interventional radiological procedures are con-
sidered in patients with failure of endoscopic therapy °.

The Baveno V criteria do not provide consensus on the
indications for anticoagulant treatment of extra hepatic portal
vein thrombosis °, but in our patient it was initiated for acute
deep venous thrombosis of the left leg.

Somatostatin analogue octreotide is used for decades in
treatment of acute variceal haemorrhage, with the well-known
mechanisms of lowering portal pressure. It increases efficacy
of endoscopic therapy and decreases rebleeding risk *'.

In the presented patient after all the other therapeutic op-
tions failed we introduced Sandostatin® LAR as an attempt of

Fig. 2 — Perigastric devascularization — A) Surgical instrument inserted between greater curvature of the stomach, and the

Fig. 3 — Specimen after total gastrectomy — the stomach open along the greater curvature.
Macroscopic appearance of hypertensive gastropathy.

Alempijevi¢ T, et al. Vojnosanit Pregl 2015; 72(3): 283-286.
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rescue therapy. Namely, data published by Spahr et al.®
suggested that prolonged administration of a long-acting
formulation of octreotide improves significantly portal
hypertension in carefully selected cirrhosis patients. Susta-
ined decrease in splanchnic hyperemia was proposed as
underlying pharmacological mechanism of octreotid *.

Conclusion

Long-lasting somatostatin analogue was used for the
first time in treatment of gastroesophageal variceal hemorr-
hage in the patient with prehepatic portal hypertension. It

was effective as temporary therapeutic option allowing the
improvement of the patient’s general condition and
adequate planning of elective surgical procedure. Futher
reports are needed in order to compare efficacy in treatment
of patients with variceal bleeding, where poor outcome is
expected.
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Secondary surgical management of suprachoroidal hemorrhage

during pars plana vitrectomy
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Abstract

Introduction. Suprachoroidal hemorrhage (SCH) is one of the
most feared and devastating complications of intraocular sut-
gery. Intraoperative SCH is defined as sudden hemorrhagic
swelling of the choroid which develops at time of intraocular
surgery, and is associated with expulsion of some or all of the
intraocular contents. Case report. A 56-year-old man was ad-
mitted to our Clinic with bullose retinal detachment in the left
eye. Intraoperatively, during the substitution of perfluorocar-
bone liquid (PFCL) with silicone oil, which is very rare situa-
tion, a sudden loss of red reflex happened and SCH was recog-
nized as the cause. No attempt was made to drain the supra-
choroidal blood. After 3 weeks the patient was scheduled for
pars plana vitrectomy. Initial drainage of liqufied blood was
made through a sclerotomy port duting pars plana inferotempo-
rally. Massive epiretinal proliferation with funnel shaped retinal
detachment was solved duting vitrectomy and internal tampo-
nade with silicone oil was done. Postoperative visual aquity was
2/60 on the third postoperative day. Conclusion. Although
suprachoroidal hemorrhage is one of most feared and devastat-
ing complications of intraocular surgery, it might have relatively
good prognosis with proper preoperative, intraoperative and
postoperative management.

Key words:
vitrectomy; eye hemorrhage; intraoperative
complications; risk factors.

Apstrakt

Uvod. Suprahoroidalna hemoragija (SH) je komplikacija ko-
je se najvise plasimo i koja je najrazornija u intraokularnoj
hirurgiji. Intraoperativna SH definise se kao iznenadni he-
moragicni otok horoidee koji se razvija tokom intraokularne
operacije i koji je udruzen sa delimi¢nim ili potpunim prola-
psom intraokularnog sadrzaja. Prikaz bolesnika. Muskarac,
star 56 godina primljen je na nasu kliniku sa buloznom abla-
cijom retine na levom oku. Intraoperativno, u toku izmene
perfluorokarbona za silikonsko ulje, $to se vrlo retko vida,
dodlo je do iznenadnog gubitka crvenog refleksa, $to je bila
pojava SH. Nismo pokusali drenazu SH. Odlucili smo da
bolesniku zakazemo vitrektomiju za tri nedelje. Pocetnu
drenazu likveficitane SH uradili smo kroz preegzistirajuéu
standardnu pars plana sklerotomiju inferotemporalno. Masi-
vna epiretinalna proliferacija sa levkastom ablacijom retine
reSena je u toku vitrektomije i uradena je endotamponada sa
silikonskim uljem. Postoperativai vizus bio je 2/60 treceg
postoperativnog dana. Zakljucak. Iako je suprahoroidalna
hemoragija komplikacija koje se najvise plasimo i koja je
najrazornija u intraokularnoj hirurgiji, sa adekvatnim preo-
perativnim, intraoperativnim i postoperativnim tretmanom
moze, ipak, imati relativno dobru prognozu.

Kljucne reci:
vitrektomija; oko, krvarenje; inraoperativne
komplikacije; faktori rizika.

Introduction

Suprachoroidal hemorrhage (SCH) is a rare but dan-
gerous complication of intraocular surgery *. SCH is de-
fined as sudden hemorrhagic swelling of the choroid which
develops at the time of intraocular surgery, which if associ-
ated with expulsion of some or all of the intraocular con-

tents. SCH itself may be bad prognostic sign for postopera-
tive outcome.

In myopic patients, SCH occurs in situations when the
fragile vasculature is put under additional stress such as in-
traocular surgery °. We reported intraoperative and secondary
surgical management of SCH during pars plana vitrectomy in
the eye with rhegmatogenous retinal detachment.
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Case report

A 56-year-old man was admitted to our Clinic com-
plaining of a 3-day history of decreased visual acuity in the
left eye, followed by an episode of complete loss of vision in
the inferior part of the visual field. He had no history of hy-
pertension or diabetes, no previous operations or allergies,
and no history of eye disease or trauma.

His axial lengths were 25.36 mm right and 25.37 mm
left. His visual acuity in the right eye was 1.0 through a pin-
hole. The left eye’s visual acuity was 1/60. The intraocular
pressures were 19 mmHg in the right and 20 mmHg in the
left. On fundoscopy he had extensive peripapillary atrophy
and a myopic looking disc as well as several retinal tears lo-
cated at 4, 5 and 8 o’clock accompanied with multiple areas
of chorioretinal atrophy. Fundoscopy of his left eye revealed
bullose retinal detachment with multiple retinal tears and
chorioretinal degeneration. We decided to perform pars
plana vitrectomy and tamponade with silicon oil.

We placed scleral buckle under the all rectus muscles,
and then we made sclerotomies at 11, 2 and 4 o’clock and
placed infusion cannula. Then pars plana vitrectomy was
made, installation of perfluorocarbon liquid (PFCL) and
endolaserphotocoagulation.

Intraoperatively, during the substitution of PFCL with
silicone oil, shallowing of the anterior chamber was no-
ticed, silicon oil mixed with PFCL started prolapsing
through sclerotomies, there was a sudden loss of red glow
and SCH was recognized as the cause. We used vacuum
needle to drain as much of the remained PFCL and silicone
oil as we could. Sclerothomies were closed, the infusion
cannula was removed. No attempt was made to drain the
suprachoroidal blood. The patient was started on topical
corticosteroids along with anti-glaucoma medication. Ultra-
sound examination confirmed the diagnosis of hemorrhagic
choroidal detachment with the prominency of 13.26 mm
and vitreous hemorrhage mixed with the silicone oil. Vitre-
oretinal surgery was planned when liquefaction of blood in
the suprachoroidal space happened, and not before two
weeks after the SCH occurred.

After 3 weeks the patient was scheduled for pars
plana vitrectomy. When admitted he had visual acuity in
the operated eye of light perception with intraocular pres-
sure (IOP) at 1 mmHg and advanced cataract. There was no
fundal reflex. An ultrasound examination confirmed the de-
crease of hemorrhagic choroidal detachment to 5.36 mm
accompanied with total retinal detachment.

Then a standard pars plana vitrectomy port was made at
the pars plana inferotemporally. Dark red, liqufied blood
gushed out. Once drainage from this site was completed, two
other ports were made superonasally and superotemporally, at
10 and 2 o’clock.

The infusion cannula was placed through the standard
pars plana site. Due to advanced cataract we had to perform
lensectomy. Further limited vitrectomy and membranectomy
was done to remove vitreous hemorrhage, membranes and
proliferations, taking care to avoid the anteriorly displaced ret-
ina and choroid. When the visibility improved, we noticed in-

carceration of the retina in the wound so we had to perform
retinectomy in order to release incarcerated retina.

When the media became clear, residual choroidal
swellings were observed. PFC2 was instilled over the pos-
terior pole, leading to further drainage of blood from the
port sites. Photocoagulation with endolaser was performed.
PFCL was then completely removed and substituted with
silicon oil.

Postoperatively the retina was attached and patient
had the best corrected visual acuity of 2/60 at the time of
discharge 3 days later (Figure 1). With correction the vision
after 4 weeks visual acuity was 4/60.

Fig. 1 — Fundus of the left eye 3 days after the surgery for
suprachoroidal hemorrhage.

Discussion

Intraoperative SCH is defined as a sudden hemorrhagic
swelling of the choroid which develops at the time of in-
traocular surgery, which if associated with expulsion of some
or all of the intraocular contents . Various studies have fo-
cused on identifying patients at risk and reduction of risk fac-
tors help to reduce the incidence *. Myopia is a risk factor for
suprachoroidal hemorrhage because the longer axial length
causes increased choroidal vascular fragility °. This case il-
lustrates how myopia associated with choroidal vasculature
fragility could cause intraoperative hemorrhage.

Some investigators have come to a conclusion that SCH
itself is not prognostic sign of bad postoperative outcome
and that some eyes may recover with useful visual acuity if
proper intraoperative and secondary surgical management is
conducted * .

Special attention should be paid in cases with risk fac-
tors for expulsive SCH. Risk factors for the development of
intraoperative SCH during paps plana vitrectomy are high
myopia, previous retinal detachment (RD) surgery, rhegma-
togenous RD, cryotherapy, scleral buckling, external drain-
age of subretinal fluid, and intraoperative systemic hyperten-
sion ®. Intraoperative, early recognition and immediate surgical
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response are crucial for postoperative outcome. Intraopera-
tively early recognization and immediate rapid closure of the
wound is important. Prolapsed intraocular contents should be
reposited as quickly as possible; if this is not possible the eye
can be softened by performing posterior sclerotomies °. If SCH
happens during PFCL-silicon oil exchange (due to low IOP
caused by inadvertent tubing occlusion) we think that evacua-
tion of as much as possible silicon oil is crucial. Evacuation
should be done through open sclerotomies.

Is it a good idea to make sclerotomies during an acute
event? We believe that making sclerotomies during the acute
event may be detrimental to eyes. Lakhanpal *° showed in his
study that the tamponading effect of raised 10P could be un-
settled due to ooze through the sclerotomies and could cause
re-bleed. Once acute MSCH is recognized intraoperatively,
surgical decompression at that time should be avoided as
MSCH itself may tamponade the choroidal bleed.

In the rabbit model of SCH, sclerotomy resulted in the
marked extension of SCH. Intraoperative sclerotomy cannot
therefore be recommended. Immediate closure of the open
globe must remain the priority in intraoperative management
of SCH ™.

Immediate sclerotomy during the acute formation of
massive suprachoroidal hemorrhage resulted in the further in-
crease in suprachoroidal hemorrhage, with marked extension
of hemorrhage into the retina and vitreous humor. Therefore,
we think that immediate sclerotomy during massive supra-
choroidal hemorrhage is detrimental to the eye. Our clinical
data show that eyes with massive suprachoroidal hemorrhage
can be treated successfully by secondary surgery, and the ma-
jority of the eyes can be salvaged with good visual results *°.

The role of sclerotomies at the time of acute event is con-
troversial. Blood clots rapidly extend in the suprachoroidal
space and so it may not drain through emergency scleroto-
mies °.

In most cases, intraoperative drainage of suprachoroidal
hemorrhage is not associated with better outcomes. The
prognosis is more favorable if suprachoroidal hemorrhage is
localized and does not extend in to the posterior pole ™.

If there is retinal detachment, incarceration of the vitreous or
retina into the wound, secondary surgical management should be
planned. Ideal time for vitrectomy is suggested to be 7-14 days af-
ter the SCH because that is the period when blood in suprachor-
oidal space liquefies . Some authors underwent pars plana
vitrectomy after an interval of 19 (14-54) days *2.

The natural course of the disease suggests that there is a
very little change in the size of the choroidal detachment in
the first 7 days. Maximum liquefaction of the suprachoroidal

hemorrhage clot was seen to occur between 7 and 14 days.
However, increased retinal and ciliary body atrophy was
also noted 14 days. Therefore, the optimum time to drain
massive suprachoroidal hemorrhage appears to be between
7 and 14 days. Immediate sclerotomy during the acute for-
mation of massive suprachoroidal hemorrhage resulted in
further increase in suprachoroidal hemorrhage, with
marked extension of the hemorrhage into the retina and vit-
reous. Therefore, we consider immediate sclerotomy during
massive suprachoroidal hemorrhage detrimental to the eye.
Our clinical data show that eyes with massive suprachor-
oidal hemorrhage can be treated successfully by secondary
surgery, and the majority of the eyes can be salvaged with
good visual results *°.

The role of sclerotomies at the time of acute event is
controversial. Blood clots extend rapidly in the suprachor-
oidal space and so it may not drain through the emergency
sclerotomies °.

Postoperative B-scan ultrasonography can be used to
monitor liquefaction of blood. In our case ultrasonography
was not capable to give precise and detail status of blood in
suprachoridal space due to the presence of silicon oil in the
vitreal cavum.

It is recommended to drain blood through standard
vitrectomy pars plana ports. If this is not possible drainage
of hemorrhage should be done through posterior scleroto-
mies before pars plana ports are made in order to avoid
iatrogenic damage to anterior retina unless the drainage can
be accomplished through the standard ports for pars plana
vitrectomy as it did in our case. We also used PFCL to fa-
cilitate drainage of SCH. To provide better attachment of
the retina we performed tamponade with silicone oil. Tam-
ponade with silicone oil was used for the presented patient
because of uncertainty about the presence of unidentified
retinal tears. Endolaser photocoagulation was done. Within
one-month follow up, vision in the operated eye was 4/60.

Conclusion

Although suprachoroidal hemorrhage is one of the most
feared and devastating complications of intraocular surgery,
it might have relatively good prognosis with proper preop-
erative, intraoperative and postoperative management. We
reported this case as an example of successful management
of suprachoroidal hemorrhage during pars plana vitrectomy
of rhegmatogenous retinal detachment in spite of the fact that
the eye looked lost.
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Massive right atrial myxoma with dyspnea at rest in an elderly

patient: A case report

Veliki miksom desne pretkomore sa dispnejom u miru kod bolesnice u starijem

Zivotnom dobu

Radoslav Romanovié*’, Nenad Ratkovi¢*, Zaklina Davi¢evi¢', Radoje Ili¢™

*Clinic for Urgent Internal Medicine, *Clinic for Cardiology, SClinic for Cardiac and
Thoracic Surgery, Military Medical Academy, Belgrade, Serbia; " Faculty of Medicine of
the Military Medical Academy, University of Defence, Belgrade, Serbia

Abstract

Introduction. Primary heart tumors are extremely rare and
myxoma is the most common type of these tumors. Al-
though intra-atrial presentation is a predilection place, right
atrial localization is atypical. The symptom triad is character-
istic in the clinical presentation of the tumor: embolic com-
plication, intracardiac blood flow obstruction and systemic
manifestations like elevated erythrocyte sedimentation rate,
fever, anemia, body weight loss. Case report. We pre-
sented an elderly female patient with massive myxoma in
the right atrium, 77 X 44 mm in diameter, which filled the
entire right atrium and spread into the right ventricle, caus-
ing the tricuspid valve obstruction and dyspnea. It was visu-
alized by transthoracic echocardiography and small and in-
significant pericardial effusion was also seen. After surgical
removal of the tumor, the patient remained without any
symptoms and pericardial effusion. Conclusion. Tumors of
the right heart have to be considered in the differential di-
agnosis of unexplained dyspnea in elderly patients.
Transthoracic echocardiography is certainly necessary and
mostly available diagnostic tool that can be of great help in
diagnosing heart tumor as well as planning cardiac surgery,
as it provides in most cases excellent visualization of the
tumor and its relationship with other parts of the heart.

Key words:
myxoma, heart atria; dyspnea; aged; diagnosis; cardiac
surgical procedures; treatment outcome.

Apstrakt

Uvod. Primarni tumori srca su izuzetno retki. Najcesée su to
miksomi. Lokalizacija u desnoj pretkomoti je atipicna. Za kli-
nicku sliku karakteristican je trijas simptoma: embolijske kom-
plikacije, opstruktivne tegobe i sistemske manifestacije bolesti
kao $to su: povisena sedimentacija eritrocita, povisena telesna
temperatura, anemija, gubitak telesne teZzine. Prikaz bolesni-
ce. U radu je prikazana starija bolesnica sa velikim miksomom
desne pretkomore, dimenzija 77 X 44 mm, koji je potpuno is-
pinjavao desnu pretkomoru i skoro potpuno desnu komoru,
uzrokujudi opstrukciju trikuspidnog protoka i dispneju. Mik-
som je dijagnostikovan transtorakalnom ehokardiografijom.
Pored toga, ehokardiografski verifikovan je manji hemodi-
namski nesignifikantni perikardni izliv bez znacaja. Nakon hi-
rurSkog odstranjenja tumora bolesnica je bila bez simptoma i
bez perikardnog izliva. Zaklju¢ak. Tumore desnog srca treba-
lo bi imati u vidu u diferencijalnoj dijagnostici prilikom pojave
neocekivane dispneje kod starijih bolesnika. Transtorakalna
ehokardiografija neophodna je i dostupna dijagnosticka proce-
dura koja daje pouzdane rezultate u dijagnostici tumora stca,
narocito kod bolesnika kod kojih se planira hirurska interven-
cija. Kod vedine bolesnika ova metoda omogucava dobru vi-
zualizaciju tumora 1 definise njegove odnose sa ostalim struk-
turama stca.

Kljucne reci:

miksom; srce, pretkomora; dispneja; stare osobe;
dijagnoza; hirurgija, kardijalna, procedure; leCenje,
ishod.

Introduction

Based on data from 22 large autopsy studies, the inci-
dence of primary tumors of the heart at 731,309 autopsied
was 157 or 0.02%*. In the Mayo Clinic series, that was con-

ducted in a period 1954-1979, which including 23,673 pa-
tients, primary tumor of the heart was diagnosed in 0.17% of
patients. Myxoma was present in 28 patients, 17 were local-
ized in the left atrium and 4 in the right atrium 2. In Military
Medical Academy in Belgrade, overall 63 patients with

Correspondence to: Radoslav Romanovi¢, Clinic for Urgent Internal Medicine, Military Medical Academy, Crnotravska 17, 11 000 Bel-
grade, Serbia. Phone: +381 64 828 26 44 2. E- mail: rasaromanovic@yahoo.com
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myxoma of the heart were diagnosed and treated from 1961
up to date. Among those patients, 12 had myxoma in the
right atrium . Myxoma can be asymptomatic, but clinical
presentation may include nonspecific signs and symptoms:
arthralgia, body weight loss, anemia, hypergammaglobu-
linemia, elevated erythrocyte sedimentation rate or dyspnea”.

Pulmonary embolism as a right atrial myxoma compli-
cation is accompanied with dyspnea, hemoptysis, syncope,
chest pain, right heart failure or sudden death °. Transtho-
racic echocardiography is a standard diagnostic procedure in
revealing myxomas, and cardiac surgery procedure in most
cases is the treatment of choice.

Case report

A 77-year-old female presented with 4 month lasting
symptoms of progressive dyspnea on exertion with palpita-
tions and gradual reduction in exercise tolerance and with
symptoms of heart failure, NYHA class Il/111. Chest pain and
orthopnea were not present. The patient had a previous his-
tory of hypertension and diabetes mellitus type II.

The patient was dispnoic on the first clinical examina-
tion, and auscultation showed weakened respiratory sounds
in the basal portions of the lungs. Cardiac auscultation was
unremarkable, with normal blood pressure (BP) 110/70
mmHg. The patient had 5 cm hepatomegaly and bilateral
pedal edema. Electrocardiogram showed a reduced ampli-
tude of the R-wave in precordial leads (Figure 1).

Hematological and biochemical investigations demon-
strated normal hemoglobin of 142 mg/L, a mildly elevated
erythrocyte sedimentation rate (23 mm/h). Brain natriuretic
peptide was not measured. Chest radiography showed a dis-
torted right atrial border with small bilateral pleural effusion
(Figure 2). Transthoracic echocardiography (TTE) showed a
huge mobile mass, of 77 x 44 mm, occupying the entire right
atrium. The mass was connected to the lower portion of the
interatrial septum, and protruding with its floating part
through the tricuspid valve into the normal-sized right ven-
tricle (Figures 3 and 4). The inferior vena cava was dilated
with minimal collapse on inspiration suggesting raised right

Fig. 2 — Chest radiography showing a distored right atrial
border with small bilateral pleural effusion.

Fig. 3 — Transthoracic echocardiography (TTE) — 4
chamber view with a small pericardial effusion behind the
posterior left ventricular wall and in front of the right
ventricle (white arrows) and massive myxoma
(black arrow).

atrial pressure. The left atrium, left ventricle, mitral valve,
aortic valve, and pulmonary valve all appeared normal. In-
significant circular pericardial effusion of 10 mm, was also
seen in TTE. Doppler ultrasonography of the major arteries

T e

Fig. 1 — A reduced R-wave amplitude in precordial leads in electrocardiogram.
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Fig. 4 — Transthoracic echocardiography (TTE ) short axis

parasternal view, with a small circular pericardial effusion

behind the posterolateral wall and a bigger one in front of
the right ventricle.

in the neck showed hemodynamically insignificant athero-
sclerotic changes, and on selective coronary angiography,
only mild insignificant atherosclerosis was seen.

At surgery, during cardioplegia and with extracorporeal
blood flow, right atrium was open and the tumor on a tin
stalk connected to interatrial septum was identified. It filled
the entire right atrium protruding with its floating part
through tricuspid valve into the majority right ventricular
space. The tumor was extirpated together with the connec-
tion part of endocardia.

Pathologically, the macroscopic specimen showed a
nodular formation measuring 77 x 43 x 34 mm and containing
hemorrhagic areas (Figure 5). Benign myxoma was confirmed
histologically, but no residual tumor at the base of the stalk.

a5 Mios
USR URGENTNTIs 0.7

VMA
011010 11:28:11

Fig. 6 — Transthoracic echocardiography (TTE) after a year:
the normal right atrium and ventricle, with no tumor, nor
pericardial effusion.

Discussion

Right atrial myxoma is extremely rare, and accompa-

nied with pericardial effusion has not been published so far.
Three-quarters of neoplasms of the heart are benign tumors,
and among them the most common is myxoma, representing
about 50% of all primary tumors of the heart. The largest se-
ries of patients have shown that females, with the average
age of 50 years, are more commonly involved with this type
of tumors *.
The presented patient had myxoma in a less typical localiza-
tion — the right atrium. The patient presented with the symp-
toms in her elderly age of 77 years. Although the oldest de-
scribed patient with myxoma was 95 years old, these tumors
are extremely rare after the age of 60 2

Fig. 5 — Macroscopic longitudinal tumor cut.

At 12-month follow-up, the patient’s exertional capac-
ity much improved, free of other preoperative signs and
symptoms. TTE after 12 month showed normal echocardio-
gram without signs of tumor recurrence, tricuspid insuffi-
ciency or dilatation of the right heart cavities (Figure 6).

Our hospital has been treated a large series of patients
for tumors of the heart since 1961. The presented patient was
the oldest in the group of 63 patients within more than 50
years long history of the treatment of patients with heart tu-
mors in the Military Medical Academy in Belgrade ®. In 75%

Romanovi¢ R, et al. Vojnosanit Pregl 2015; 72(3): 291-294.
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of cases myxomas are located in the left atrium, while 23%
in the right atrium. The remaining myxomas are of the ven-
tricular origin °.

The average tumor size at the time of diagnosis is
about 50-60 mm 2 It remains unclear whether the tumor
size is directly related to the presence of symptoms, but it
has been reported that signs and symptoms usually occur
with the minimal tumor size of 50 mm ’. The presented
patient's myxoma measured 77 mm in diameter.

The clinical presentation of patients with myxoma can
be quite different. Symptoms of heart obstruction, embolic
complications and systemic manifestations are the compo-
nents of the classical triad, but rarely are present all. How-
ever, at least one of the triad symptoms is present.

In a study on 116 patients with left atrial myxoma
65% of patients had signs of intracardiac obstruction, 28%
had signs of embolic complications and 33% presented
with systemic events. All patients had at least one of the
characteristic manifestations of myxoma ®. In our group of
63 patients with myxoma in any side of the heart, 62% had
symptoms and signs of intracardiac obstruction, 26% had
signs of embolization, and 30% had systemic symptoms.
All patients had at least one component of the classic
triad * '°. The presented patient had symptoms and signs of
obstructive syndrome of the right heart cavities and dysp-
nea which is the most common manifestation of myxoma

logged in the right atrium. In addition, the presented pa-
tient had a small, hemodynamically insignificant pericar-
dial effusion, which disappeared immediately after surgical
removal of the tumor. Pericardial and pleural effusion as a
systemic manifestation was previously seen in only one 46-
year-old woman with left atrial myxoma. These effusions
disappeared soon after the surgical removal of the tumor .
The most common differential diagnostic problem after
discovering a mass formation in the heart cavities is to dif-
ferentiate myxoma from the thrombus. The morphology
and motility of myxoma and thrombus may be similar and
difficult to distinguish by echocardiography, and surgical
excision may be necessary for certain diagnosis *.

Conclusion

Right atrial myxoma is extremely rare, and accompa-
nied with pericardial effusion has not been published so far.
Tumors of the right heart have to be considered in the dif-
ferential diagnosis of unexplained dyspnea in elderly pa-
tients. Transthoracic echocardiography is certainly neces-
sary and most available diagnostic tool that can be of great
help in diagnosing heart tumor, as well as planning cardiac
surgery, as in most cases it provides excellent visualization
of the tumor and its relationship with other parts of the
heart.
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Hypercalcemic type of small cell carcinoma of the ovary

Hiperkalcemic¢ni tip sitnocelijskog karcinoma jajnika
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Vesna Stankovi¢*', Gordana Djordjevi¢*, Zoran Protrka**, Jasmina Nedovié®,
Slobodanka Lj. Mitrovié*"
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Abstract

Introduction. Extrapulmonary small cell carcinoma is a rare,
prognostically bad tumor category. Primary, it can be localized in
every organ, even in the ovary, where, due to its clinical specifici-
ties, it represents a challenge in diagnosis, as well as in therapy.
Small cell ovarian carcinoma (SCOC) is biologically very aggres-
sive malignant tumor of unknown histogenesis. We presented a
rare case of SCOC with hypercalcemia of aggressive course and
fatal outcome in a postmenopausal woman at International Fed-
eration of Gynecology and Obstetrics (FIGO) Ia stage. Case re-
port. A 60-year-old woman, Caucasian, came to the doctor be-
cause of discomfort in the lower abdomen and pain of greater in-
tensity in last few days. Ultrasound examination and CT scan of
the abdomen confirmed the presence of large adnexal masses of
cystic-solid appearance with the largest diameter of 13 cm, regu-
lar structure of the other gynecological organs, without verifying
the existence of metastatic deposits. All the results of laboratory
analysis gave normal values, except for calcium, which was ele-
vated. Explorative laparotomy with complete hysterectomy, bi-
lateral salpingo-oophorectomy, dissection of lymph nodes and
omentectomy were conducted. Based on pathohistological analy-
sis of the operative matetial, SCOC at FIGO Ia stage was diag-
nosed. No complications were observed in a postsurgery period
and after 10 days the patient was discharged in a good condition
and with normal calcemia. The treatment was continued with
concurrent radiotherapy and chemotherapy. However, in spite of
overall treatment, the disease progressed, and the patient died of
disseminated metastatic disease, 26 months after the diagnosis.
Conclusion. Small cell carcinoma localized in the ovary is gener-
ally a tumor category with bad prognosis depending on the stage
of the disease.

Key words:

carcinoma, small cell; ovarian neoplasms; diagnosis;
immunohistochemistry; neoplasm metastasis;
treatment outcome.

Apstrakt

Uvod. Ekstrapulmonalni sitnocelijski karcinom je retka, progno-
sticki losa kategorija tumora. Primarno, moze da se lokalizuje u
skoro svim organima, pa i u jajniku, gde zbog svojih klini¢kih
specifi¢nosti, ¢esto predstavlja pravi dijagnosticki i terapijski iza-
zov. Sitnocelijski karcinom jajnika (swall cell ovarian carcinoma —
SCOC) bioloski je vrlo agresivan maligni tumor nepoznate his-
togeneze. U radu je prikazana bolesnica u post-menopauzi sa sit-
nocelijskim karcinomom jajnika i hiperkalcemijom, agresivnog
toka i fatalnog ishoda, u International Federation of Gynecology and
Obstetries — FIGO Ta stadijumu. Prikaz bolesnika. Zena stara 60
godina, javila se zbog tegoba u donjem abdomenu pracenih bo-
lom jakog intenziteta. Ultrazvucnim pregledom i kompjuterizo-
vanom tomografijom abdomena ustanovljeno je prisustvo velike
adneksalne mase cisticnog izgleda sa najvedim promerom od 13
cm, sa urednom strukturom drugih ginekoloskih organa i bez
prisustva metastatskih depozita. Svi rezultati laboratorijske anali-
ze bili su u granicama normalnih vrednosti izuzev povisenih ni-
voa kalcijuma u serumu. Izvrsena je eksplorativna laparotomija sa
kompletnom histerektomijom, bileteralnom salpingooforektomi-
jom, disekcijom limfnih ¢vorova i omentektomijom. Na osnovu
patohistoloske analize operatvnog materijala postavljena je dijag-
noza SCOC stadijuma Ia. U postoperativnhom periodu nije bilo
komplikacija i bolesnica je otpustena deset dana posle operacije u
dobrom stanju i normalizovanom kalcemijom. Lecenje je nastav-
ljeno istovremenom radio- i hemioterapijom. Medutim, bez obzi-
ra na preduzete mere leCenja, bolest je progradirala i bolesnica je
umrla zbog diseminovane metastatske bolesti 26 meseci posle
postavljanja dijagnoze. Zaklju€ak. Sitnocelijski karcinom lokali-
zovan u jajniku najcesée je kategorija tumora sa loSom progno-
zom u zavisnosti od faze bolesti.

Kljucne reci:

karcinom malih Celija; jajnik, neoplazme; dijagnoza;
imunohistohemija; neoplazme, metastaze; leCenje,
ishod.
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Introduction

Extrapulmonary small cell carcinoma is rare,
prognostically bad tumor category . Primary, it can be pre-
sent in almost every organ and very often it represents a real
challenge in diagnosis and therapy. Small cell carcinoma lo-
calized in the ovary (SCOC) is very rare tumor of aggressive
course with relatively fast and fatal outcome.

The first description of SCOC dates back to 1975, but
seven years later, while describing some other cases Cannon
et al. *, and Dickersin et al. > defined SCOC as separate tu-
mor category. World Health Organization (WHO) classifica-
tion from 2003, puts SCOC into the group of different ovary
tumors °. Works of Young et al. ” and multicentric study of
Harrison et al. ® (with the precise description of diagnosis,
treatment and course of the disease in 17 patients from Aus-
tralia, Canada and Europe for the period of time between
1989 to 2004) give us the greatest amount of information
about SCOC.

Fig. 1 — Histological features of ovarian small cell
carcinoma: a) tumor islands formed by small cells with scant
cytoplasm and hyperchromatic round to oval nuclei (HE,
x100); b) proliferative activity is very high; about 90% of
nuclei show immunoreactivity for Ki-67 (x200); tumor cells
are positive to: c) low molecular weight cytokeratin (CK
LMW) (x200); d) Epithelial membrane antigen (EMA)
(x200); e) vimentin positive staining in endothelial cells,
while tumor cells are negative (x200); and positive for: f)
sinaptophysin (Syn) (x200); g) neuron specific enolose (NSE)
(x400) and h) chromogramin A (ChroA) (x400).

It most commonly arises in younger women between the
age of 13 and 55. Single cases of SCOC in girls and postme-
nopausal women are described * '°. Clinical presentation is de-
ficient. Symptomatology and manifestation usually appear in
the sense of discomfort or pain in the abdomen when the tu-
mor reaches greater size, and with 2/3 of the patients paraneo-
plastic hypercalcemia also appears " '".

SCOC prognosis is generally bad even tough aggressive
regime of treatment is applied. The overall survival of patients
at Ic International Federation of Gynecology and Obstetrics
(FIGO) stage is a bit higher than 10% and for those in higher
stages is only 6.5% .

Case report

A 60-year-old woman, Caucasian, gravida 4, para 2, me-
narche at 17 and menopause at 48, came to the doctor because
of discomfort in the lower abdomen and pain of greater
intensity in last few days. Apart from the echinococcal liver
cyst operation five years ago, the patient did not mention any
other significant gynecological or other health problems. The
report of physical examination showed a soft abdomen with
sensitivity to pain and fullness in the right lower quadrant, and
bimanual gynecological examination showed the presence of
large adnexal masses on the right. Ultrasound examination and
CT scan of the abdomen confirmed the presence of large
adnexal masses of cystic-solid appearance with the largest di-
ameter of 13 cm, regular structure of the other gynecological
organs, without verifying the existence of metastatic deposits.
All the results of laboratory analysis gave normal values,
except for calcium, which was elevated (2.69 mmol/L) (nor-
mal range 2.10-2.55 mmol/L). Medical council of
gynecologists recommended operative treatment. Explorative
laparotomy with complete hysterectomy, bilateral salpingo-
oophorectomy, dissection of lymph nodes and omentectomy
was conducted.

The operative material was submitted for pathohistologi-
cal analysis. The omentum, lymph nodes, uterus with cervix,
both uterine tubes and the left ovary were without significant
micromorphological changes. The sample of the right ovary
was of irregular spherical shape with the smooth, pale gray
surface, with diameter of 13 x 11 cm, and the weight of 330 g.
The cross section showed a whitish tumor mass, mostly solid
with a small cystic part, with extensive areas of bleeding and
necrosis. Microscopically, the tumor was formed of relatively
uniform small cells which made diffuse field or forming solid
nests, thick ribbons and follicle-like structures. Tumor cells
were spherical or with slight spindle elongation, with scant of
cytoplasm, oval nuclei with granular chromatin pattern and
sporadically prominent nucleoli (Figure la). Mitoses were
numerous; more than 20 mitotic figures could be seen in 10 fi-
elds of high power magnification (Figure 1b). Fields of
extensive necrosis were present, as well as bleeding focuses,
capsular infiltration without its bursting, with evident invasion
of lymphatic vessels. Immunohistochemically (Figure 1c-h),
tumor cells were vimentin negative, and positive to epithelial
membrane antigen (EMA), low molecular weight cytokeratin
(LMW CK) and to neuroendocrine differentiation markers:

Ili¢ BM, et al. Vojnosanit Pregl 2015; 72(3): 295-298.
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neuron specific enolase (NSE), chromogranin A (Chro A)
and synaptophysin (Syn). Thyroid transcripton factor-1
(TTF-1) negativity with external positive control (Figure 2a
and 2b), excluded small cell carcinoma of the lung. Prolifera-
tive activity was very high; about 90% of nuclei showed
immunoreactivity for Ki-67 (Figure 1b). Based on this pat-
hohistological analysis, SCOC at FIGO Ia stage was diagno-
sed.

No complications were observed in a postsurgery peri-
od and after 10 days the patient was discharged in a good
condition and with normal calcemia. The treatment was con-
tinued with concurrent radiotherapy and chemotherapy.
However, in spite of overall treatment, the disease progres-
sed, and the patient died of disseminated metastatic disease,
26 months after the diagnosis
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Fig. 2 — Immunoexpression of Thyroid Transcription Facto-
1 (TTF-1): a) tumor cells are negative for TTF-1 (x200); b)

positive control for TTF-1 (cytoplasmatic
liver tissue, x200).

expression in the

1li¢ BM, et al. Vojnosanit Pregl 2015; 72(3): 295-298.

Discussion

Primary extrapulmonary small cell carcinomas are very
rare, making 2.5-4% of all small cell carcinomas '~. They
are of aggressive course with bad prognosis and usually reci-
divate shortly after the therapy *. They can be localized in
various organs including the pleura, thymus, kidney, prosta-
te, ovary, cervix, larynx, trachea, thyroid gland, lymph node,
CNS, liver, skin, sinuses, salivary glands, peritoneum, sto-
mach, esophagus, pancreas, gall bladder, colon, skin etc 23

In the series by Kim et al. ' ) the most common
extrapulmonary localization was cervix while the another
authors indicated that those are esophagus and thymus.

SCOC commonly arises between the age of 13 and 55,
more often with younger women ’. However, Pantier et al. '°
presented 11 cases of menopausal and postmenopausal
women with histologically and immunohistochemically con-
firmed SCOC. It is considered that about two thirds of the
patients have hypercalcemia at the moment of diagnosis, alt-
hough symptomatology of hypercalcemia is rarely present '*
Our presentation also referred to these rare cases of SCOC
arising in postmenopausal women, with elevated level of
calcium in the serum, and without clinical manifestation of
hypercalcemia.

SCOC is unilateral, while bilaterality is usually present
in patients with wide-spread metastatic disease and in this
case tumor deposits on the other ovary are actually the result
7 There are also descriptions of bilateral SCOC
which appear within a family ” '°. In the series by Young et
al. " there was 1 pair of first-degree relatives (mother and da-
ughter) and 1 pair of second-degree relatives (cousins).

The histogenesis of SCOC is unknown. Malignant cells
do not originate from the surface epithelium of ovary, sex
cords and stroma, as well as germinative and neuroendocrine
cells '°. Animal models used in the research of SCOC origin
did not show the connection of SCOC with epithelial and
germinative ovary tumors either '’

Some authors believe that for the diagnosis the classical
histological picture of small cell carcinoma on tissue sections
stained with the standard Hematoxylin and Eosin (H&E) met-
hod is sufficient. However, since differential diagnostical di-
lemma is likely to appear, it is necessary to detect the
immunophenotype and to prove a neuroendocrine differentia-
tion in a special way. A certain immunophenotype helps in dif-
ferentiation of SCOC from the other tumors of epithelial ori-
gin, lymphoma, melanoma, primary neuroectodermal tumors,
tumors of germinative origin and the sex cords and stromal
origine '™ '°. In the presented case, neuroendocrine differentia-
tion was imunohistohemically proved in combination with
classical hystomorphological picture; tumor cells are Chro A,
Syn and NSE positive. Immunohistochemically, small cell
carcinomas generally show the sporadic positivity for LMW
CK, and 30-75% is immunoreactive to EMA *. Although the
positivity for vimentin is often present, this staining is conside-
red to be nonspecific. In the original description of this tumor,
5 out of 7 cases showed positive staining to a parathyroid
hormone-related protein (PTHrP) *'. Differential diagnosis

of metastasis
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excludes metastasis of the small cell lung carcinoma with
negativity for TTF1 *.

SCOC treatment is not clearly defined. The multiple
model which includes surgery, chemo- and radiotherapy is
recommended >* '°. In unilateral cases the usual procedure is
hycterectomy with bilateral salpingo-oophorectomy, while in
younger women unilateral oophorectomy is an option.
Chemotherapy and radiotherapy are applied concurrently or
sequentially, and depending on the stage of disease they are
applied preoperatively or adjuvantly. In the cases of comple-
te therapeutic response prophylactic cranial irradiation is ap-
plied. The base of chemotherapy regime consists of cisplatin,
etoposide, cyclophosphamide and doxorubicin in a variety of
combinations. The overall response rate in the extensive disea-
se, using cisplatin-based or cyclophosphamide/doxorubicin
with vincristine or etoposide chemotherapy, is 70-90% > '2.

However, despite the aggressive complex model of treatment
more than 50% of women at Ia stage of the disease die within
2 years, while 33% of women have a 6-year interval without
the disease . Women with smaller tumors at Ia stage have bet-
ter prognosis than those with tumor masses larger than 10 cm
7. The presented patient belonged to this prognostically worse
category. Although the disease was at Ia FIGO stage, with op-
timal treatment regime, the patient died 26 months after the
SCOC diagnosis.

Conclusion

Small cell carcinoma localized in the ovary is generally a
tumor category with bad prognosis depending on the stage of
the disease.
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stracts in both English and Serbian.
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the authors prove themselves as the experts in the fields they write on by
citing not less than 5 self-citations.
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double spacing, with at least 4 cm left margin. Bold and italic letters
should be avoided as reserved for subtitles. Original articles, reviews,
meta-analyses and articles from medical history should not exceed 16
pages; current topics 10; case reports 6; short communications 5; letters
to the editor and comments 3, and reports on scientific meetings and
book reviews 2.

All measurements should be reported in the metric system of the
International System of Units (SI), and the standard internationally
accepted terms (except for mm Hg and °C).

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. 1l-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance the Vancouver Convention.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the corresponding author for final
agreement.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with Key words;
Text; Acknowledgements (to the authors’ desire), References, Enclo-
sures.

1. Title page

a) The title should be concise but informative, while subheadings
should be avoided;

b) Full names of the authors signed as follows: *, f, £, §, ||, 9, **, t1,

¢) Exact names and places of department(s) and institution(s) of af-
filiation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs;

d) Conclusion could be a separate chapter or the last paragraph of the
discussion;

¢) Data on the corresponding author.
2. Abstract and key words

The second page should carry a structured abstract (250-300 words for
original articles and meta-analyses) with the title of the article. In short,
clear sentences the authors should write the Background/Aim, major
procedures — Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings — Results (con-
crete data and their statistical significance), and the Conclusion. It
should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should
contain subtitles Introduction, Case report, Conclusion). Below the
abstract Key words should provide 3—10 key words or short phrases that
indicate the topic of the article.

3. Text

The text of the articles includes: Introduction, Methods, Results, and
Discussion. Long articles may need subheadings within some sections to
clarify their content.

Introduction. After the introductory notes, the aim of the article
should be stated in brief (the reasons for the study or observation), only
significant data from the literature, but not extensive, detailed considera-
tuion of the subject, nor data or conclusions from the work being re-
ported.

Methods. The selection of study or experimental subjects (patients or
experimental animals, including controls) should be clearly described.
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identify precisely all drugs
and chemicals used, with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in
humans and animals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and significant aspects of the
study and the conclusions that result from them. Relate the observations
to other relevant studies. Link the conclusions with the goals of the
study, but avoid unqualified statements and conclusions not completely
supported by your data.

References

References should be superscripted and numerated consecutively in the
order of their first mentioning within the text. All the authors should be
listed, but if there are more than 6 authors, give the first 6 followed by et
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers
accepted but not yet published should be cited as ”in press“. Information
from manuscripts not yet accepted should be cited as “unpublished data“.
Data from the Internet are cited with the date of citation.
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Tables

Each table should be typed double-spaced 1,5 on a separate sheet,
numbered in the order of their first citation in the text in the upper right
corner and supplied with a brief title each. Explanatory notes are printed
under a table. Each table should be mentioned in the text. If data from
another source are used, acknowledge fully.

Lllustrations

Any forms of graphic enclosures are considered to bi figures and
should be submitted as additional databases in the System of Assistent.
Letters, numbers, and symbols should be clear and uniform, of sufficient
size that when reduced for publication, each item will still be legible.
Each figure should have a label on its back indicating the number of the
figure, author's name, and top of the figure (Figure 1, Figure 2 and so
on). If a figure has been published, state the original source.

Legends for illustrations are typed on a separate page, with Arabic
numbers corresponding to the illustrations. If used to identify parts of
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explained clearly in the legend. Explain the method of staining
in photomicrographs.

Abbreviations and symbols
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abstracts. The full term for which an abbreviation stands should precede
its first use in the text.
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji nisu ranije nigde ob-
javljivani, niti predati za objavljivanje redosledom koji odreduje uredivacki
odbor. Svaki pokusaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom
prijave rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregleda“
neophodno je priloziti izjavu da su ispunjeni svi postavljeni tehnicki zahtevi
ukljucujudi 1 izjavu koju potpisuju svi autori da rad nije ranije ni u celini, niti
delimi¢no objavljen niti prihvacen za Stampanje u drugom Casopisu. Izjavu o
pojedinacnom doprinosu autora mora potpisati i od svakog autora rada, treba
skenirati i poslata uz rad kao dopunsku datoteku. Takode, autori su obavezni
da dostave i potpisanu izjavu o nepostojanju sukoba interesa ¢ime postaju
odgovorni za ispunjavanje svih postavljenih uslova. Ovome sledi odluka o
prihvatanju za dalji uredivacki postupak. Za objavljene radove VSP zadrzava
autorsko pravo. Primaju se radovi napisani samo na engleskom jeziku.

Od 1. januara 2012. godine Vojnosanitetski pregled presao je
na e-Ur: Elektronsko uredivanje ¢asopisa.

Svi korisnici sistema: autori, recezenti i urednici moraju biti registro-
vani jednozna¢nom e-mail adresom. Registraciju je moguce izvrSiti na:

http://aseestant.ceon.rs/index.php

U VSP-u se objavljuju uvodnici, originalni ¢lanci, prethodna ili
kratka saopstenja, revijski radovi tipa opsteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar prak-
tinog lekara, ¢lanci iz istorije medicine, li¢ni stavovi, naruceni ko-
mentari, pisma uredni$tvu, izvestaji sa naucnih i stru¢nih skupova, pri-
kazi knjiga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih ili
kratkih saopstenja, metaanalize i kazuistike objavljuju se uz apstrakte
na srpskom i engleskom jeziku.

Rukopis se piSe sa proredom 1,5 sa levom marginom od 4 cm. Koristi-
ti font veli€ine 12, a nacelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze 1 ¢lanci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakti¢nog lekara — osam, kazuistika — Sest,
prethodna saops$tenja — pet, a komentari i pisma uredniku — tri, izveStaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvacenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne gra-
ficke programe za Windows, pozeljno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim refima,
tekst rada, zahvalnost (po zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, f,
I’ §’ ||’ 1[’ **’ TT’ A

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koriste¢i standardne znake
za fusnote.

d) Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

e) Podaci o autoru za korespodenciju.

2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne ¢lanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih Zivotinja;
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statistiCka znacajnost) i glavni Zakljucak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i
Zakljucak). Ispod apstrakta, , Kljucne re¢i“ sadrze 3—10 kljuc¢nih reci
ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst clanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni podatke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljucuju¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguéi reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
juéi i statisticke. Ta¢no identifikovati sve primenjene lekove i hemika-
lije, ukljucujuéi genericko ime, doze i nacine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost nadleznog etickog komiteta.

Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapazanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene zak-
ljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
ljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zakljuc-
ke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim brojevi-
ma pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali ako
broj prelazi Sest,tnavodi se prvih §est 1ieral Svipodaci
o citiranoj literaturi moraju biti t a ¢ n i . Literatura se u celini citira na
engleskom jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne
prihvata se citiranje apstrakata, sekundarnih publikacija, usmenih saops-
tenja, neobjavljenih radova, sluzbenih i poverljivih dokumenata. Radovi
koji su prihvaceni za §tampu, ali jo§ nisu objavljeni, navode se uz do-
datak ,,u Stampi“. Rukopisi koji su predati, ali jo§ nisu prihvaceni za
Stampu, u tekstu se citiraju kao ,,neobjavljeni podaci® (u zagradi). Podaci
sa Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Purovi¢ BM. Endothelial trauma in the surgery of cataract. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ D, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited
2002  Aug 12];  102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pojavljivanja, u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni 1 ujednacent,
a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da budu
jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SI. 1; SI. 2
itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koristeci arapske brojeve.
Ukoliko se koriste simbol, strelice, brojevi ili slova za objasnjavanje pojedi-
nog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za fotomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skraéenice i simboli

Koristiti samo standardne skracenice, izuzev u naslovu i apstraktu. Pun
naziv sa skra¢enicom u zagradi treba dati kod prvog pominjanja u tekstu.

Detaljno uputstvo moZe se dobiti u redakciji ili na sa-
jtuzwww.vma.mod.gov.rs/vsp


http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
http://www.vma.mod.gov.rs7vsp7download7instructions/
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