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U toku 2010. godine ostvareni su znacajni rezultati u okviru
nacionalnog programa podrske programu transplantacije or-
gana “Produzi zivot”. U tome su se posebno istakli struénja-
ci Vojnomedicinske akademije u Beogradu koji su u ovoj
godini obavili 17 transplantacija bubrega i 9 transplantacija
NPOAYXU jetre i zahvaljujuéi.kojir.ng je prillcuplje.no 23 .250 dgnorskih

XUBOT kartona. U narednoj godini o¢ekuju se jo$ veéi uspesi na tom

T

. polju.

r= I N All the national efforts made in the course of 2010 to support
and contribute to the Organ Transplant Program ‘’Prolong
the Life’” produced significant results. An outstanding job
was done by the experts from the Military Medical Academy
in Belgrade, who during the current year managed to have
23 250 donor cards signed, and perform 17 kidney and 9
liver transplant surgeries. The results to be achieved in the
following year are expected to be even greater.




Dragi ¢itaoci i saradnici,

U nastupajucoj godini nas i vas Vojnosanitetski pregled treba da dobije svoj prvi impakt
faktor. U ocekivanju tog zajednickog uspeha, uz zahvalnost na dosadasnjoj, veoma
plodnoj saradnji, u ime Uredivackog odbora, Redakcije i Izdavaca Casopisa, kao i u svoje
licno ime, Zelim vam ispunjenje svih Zelja, licnu srefu, profesionalno zadovoljstvo i
mnogo, mnogo radosnih trenutaka u novoj 2011. godini.

ZIVELTI!!I

Srdaéno,
Vasa prof. dr Silva Dobri¢
glavni i odgovorni urednik VSP

Dear Readers and Colleagues,

I would like to inform you that our and your Vojnosanitetski pregled has been nominated
for awarding its first impact factor. Looking forward to that event, and expressing our
deep and sencere gratitude for all efforts you have made with the aim of further
developing and enhancing our already successful cooperation, I wish you, on behalf of
the Editorial Board members, the Editorial Staff, the Publisher, and myself a lot of
happiness in your life, professional success, fulfilment of all your wishes and many joyful
moments in the coming year of 2011!

MARRY CHRISTMAS AND HAPPY NEW YEAR!
Best regards,

Prof. Silva Dobrié
Editor-in-Chief
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Histohemijska i imunohistohemijska analiza rupturisanog zida
aneurizme ateroskleroticne abdominalne aorte

Histochemical and immunohistochemical analysis of ruptured atherosclerotic

abdominal aortic aneurysm wall

Irena Tanaskovi¢*, Aleksandra Mladenovi¢-Mihailovi¢', Slavica Usaj-
KneZevi¢*, Vesna Stankovm§ Aleksandar Aleksi¢", Tatjana Kastratovic"”,
Aleksandra Aleksi¢'", Zorica Lazi¢**, Zorica Mladenovié-Bogdanovi¢'™,

Aleksandar iivanow

, Janko Djurlc’I Ugljesa Jovi¢i¢*, Marija Sorak'H

Medicinski fakultetu Kragujevac, *Katedra za histologiju i embriologiju, ‘Katedra za

patologiju, "Katedra za ginekologiju i akugerstvo, **Katedra za internu medicinu,

Kragujevac, Srbija; ‘Medicinski fakultet Novi Sad, Katedra za patologiju, Novi Sad,
Srbija; "Klini¢ko-bolni¢ki centar Zemun, Odeljenje interne medicine, Beograd, Srbija;
TKlini¢ki centar Srbije, Ginekolosko-akuserska klinika, Beograd, Srbija; HMinistarstvo
odbrane Republike Srbije, Uprava za vojno zdravstvo, Beograd, Srbija; "Klini¢ko-
bolnicki centar Zvezdara, Odeljenje za ginekologiju i akuserstvo, Beograd, Srbija

Apstrakt

Uvod/Cilj. Najznacajnija komplikacija aneurizme ateros-
kleroticne abdominalne aorte (AAA) je njena ruptura koja
najcesce pocinje rascepom intime i rupturom plaka. Cilj ove
studije bio je utvrdivanje imunohistohemijskih i morfofunk-
cijskih karakteristika Celija u sastavu zida ateroskleroti¢ne
aneurizme abdominalne aorte sa rupturom. Metode. Koris-
¢eno je 20 uzoraka ateroskleroticnih AAA sa rupturom zida,
dobijenih tokom autopsija. Uzorci su fiksirani u 4% forma-
linu i kalupljeni u paraplastu. Rezovi debljine 5 pm bojeni su
histohemijski (Heidenhain azan i Periodic acid Schiff — PAS) 1
imunohistohemijskom tehnikom DAKO LSAB+/HRP
koja je primenjena za identifikaciju slede¢ih antigena: o-
glatkomisi¢ni aktin (x-SMA), vimentin, teski lanci glatkomi-
$icnog miozina (MHC), dezmin, S-100 protein, CD45 i
CD68 (DAKO specifikacija). Rezultati. Ateroskleroticnu
AAA sa rupturom zida karakteriSe potpuno odsustvo en-
dotelnih ¢elija, disrupcija bazalne membrane i unutrasnje
elasti¢ne lamine, kao i prisustvo ostataka ekstenzivnih kom-

Abstract

Background/Aim. The main complication of the athero-
sclerotic abdominal aortic aneurism (AAA) is her rupture
that begins with lesion in intima and rupture. The purpose
of this work was to determine immunocytochemical and
morphofunctional characteristics of the cells in aortic wall
in ruptured atherosclerotic abdominal aortic aneurysm.

plikovanih izrazito hipocelularnih plakova u intimi. Na mar-
ginama plakova i u mediji bile su prisutne glatke misi¢ne ce-
lije imunoreaktivne na «-SMA i vimentin, leukocitna infil-
tracija i veliki broj penastih Celija. Jedan broj penastih celija
pokazao je imunoreaktivnost na CD68, dok su druge poka-
zale imunoreaktivnost na vimentin i S-100 protein. Medija je
bila istanjena sa dezorganizovanim elasti¢nim lamelama, dok
je u adventiciji bila prisutna izrazita leukocitna infiltracija,
$to ukazuje na zapaljenjski proces. U rupturisanoj intimi ate-
roskleroticnih AAA nadeni su ostaci komplikovane ateros-
kleroti¢cne lezije klasifikovane kao tip VI. Zaklju¢ak. Rup-
tura aneurizme nastaje iz primarnog rascepa intime, koji se
$iri u istanjenu mediju i adventiciju. Rupturu uzrokuju nes-
tabilni aterom, hipocelularnost, gubitak kontraktilnih kara-
kteristika glatkih misi¢nih Celija u intimi i mediji, neovasku-
larizacija medije, kao i aktivnost makrofaga u leziji.

Kljucne reci:
aorta, abdominalna, aneurizma; ruptura,
arterioskleroza; imunohistohemija; histologija.

Method. During the course of this study, 20 samples of
atherosclerotic AAA were analyzed, all of them obtained
during authopsy. The samples were fixed in 4% formalin
and embedded in paraffin. Sections of 5 pm thickness
were stained histochemically (of Heidenhain azan stain
and Periodic acid Schiff — PAS stain) and immunocyto-
chemically using a DAKO LSAB+/HRP technique to
identify a-smooth muscle actin (x-SMA), vimentin, myosin
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heavy chains (MHC), desmin, S-100 protein, CD45 and
CD68 (DAKO specification). Results. The results of our
study showed that ruptured atherosclerotic AAA is char-
acterized by a complete absence of endothelial cells, the
disruption of basal membrane and internal elastic lamina,
as well as a presence of the remains of hypocellular com-
plicated atherosclerotic lesion in intima. On the plaque
margins, as well as in the media, smooth muscle cells
(SMCs) are present, which express a «-SMA and vimentin
(but without MHC or desmin expression), as well as leu-
kocyte infiltration, and a large number of foam cells. Some
of the foam cells show a CD68- immunoreactivity, while
the others show vimentin- and S-100 protein-immunore-

activity. Media is thinned out with a disorganized elastic
lamellas, while adventitia is characterized by inflammatory
inflitrate (infection). Conclusion. Rupture of aneurysm
occurs from the primary intimal disruption, which spreads
into thinned out media and adventitia. Rupture is caused
by unstable atherom, hypocellularity, loss of contractile
characteristics of smooth muscle cells in intima and media,
neovasculatization of the media, as well as by the activity
of the macrophages in the lesion.

Key words:
aortic aneurysm, abdominal; rupture; arteriosclerosis;
immunohistochemistry; histology.

Uvod

Ateroskleroti¢ne aneurizme abdominalne aorte (AAA)
nastaju usled prisustva uznapredovalih ateroskleroti¢nih le-
zija tipa IV (aterom) ili V (fibroaterom) u zidu aorte "%, Uz-
napredovali ateroskleroti¢ni plak uzrokuje dilataciju dela zi-
da aorte i Cesto podleze oSteCenjima poput disrupcije plaka,
hemoragije ili tromboze, §to dovodi do nastanka kompliko-
vane ateroskleroti¢ne lezije (tipa VI). Prema vrsti oStecenja
na povrsini plaka, kod ateroskleroti¢cne AAA mogu da se na-
du lezije tipa VIa (plak sa rupturom), VIb (plak sa hemora-
gijom) ili VIc (plak sa trombozom). Kod ateroskleroti¢ne
AAA sa rupturom zida u plaku istovremeno mogu da budu
prisutne i sve tri vrste komplikacija, Sto predstavlja leziju ti-
pa Vla, b, c 2,

Najznacajnija komplikacija ateroskleroticne AAA je
njena ruptura, koja najéesce pocinje primarnim rascepom in-
time (rupturom plaka) koji se zatim $iri u dublje slojeve aort-
nog zida™*. Povecana aktivnost proteoliti¢kih enzima u leziji
i posledi¢na degradacija ekstracelularnog matriksa, promovi-
$u rupturu aneurizme®. Sa aspekta citohistoloskih svojstava
aortnog zida ateroskleroticne AAA koji doprinose rupturi
aneurizme, kao najznacajniji ¢inioci koji promovisu rupturu
izdvajaju se strukturna slabost zida koja je uslovljena sasta-
vom lezije®, prisustvo makrofaga, penastih ¢éelija poreklom
od makrofaga i proteolititkih enzima®, prisustvo inflamator-
nih Celija u leziji’, kao i izloZenost zida pove¢anom hemodi-
namickom stresu *.

U savremenoj literaturi jo§ uvek nisu sasvim razjasnjeni
svi faktori koji dovode do nastanka aneurizme, a zatim i do
njene rupture, posebno sa aspekta detaljne morfofunkcional-
ne analize. Veliki broj autora koji se bave istraZivanjem ate-
roskleroticne AAA, slaze se u tome da bi razumevanje pro-
cesa koji su zastupljeni u razvoju ove lezije i mehanizama
njihove regulacije, kao i precizno definisanje fenotipa celij-
skih populacija koja ucestvuju u tim procesima, doprinelo
razvoju novih terapijskih strategija u leCenju ateroskleroti¢ne
AAA’. Zbog toga je cilj ove studije bio utvrdivanje imuno-
histohemijskih karakteristika fenotipski heterogenih celija u
rupturisanom ateroskleroticnom plaku abdominalne aortne
aneurizme, odnosno utvrdivanje njihovih morfofunkcional-
nih karakteristika, kao i njihove potencijalne uloge u rupturi
zida ateroskleroticne AAA.

Metode

Analizirano je 20 uzoraka ateroskleroti¢nih aneurizmi
abdominalne aorte sa rupturom zida dobijenih tokom autop-
sija osoba oba pola, umrlih od nevaskularnih i vaskularnih
uzroka, uradenih na Odeljenju patologije Medicinskog fa-
kulteta Univerziteta u Kragujevcu. Za analizu morfoloskih
promena u zidu aorte i sastava ekstracelularnog matriksa
primenjena su selektivna histohemijska bojenja (Heidenhain
azan i Periodic acid Schiff — PAS), prema standardnom pro-
tokolu®. Za potrebe imunohistohemijskog bojenja, tkivo je
fiksirano u 4% neutralnom puferovanom formaldehidu 24
Casa i kalupljeno u paraplastu. Rezovi debljine 5 um, monti-
rani su na posebne visokoadherentne plo¢ice SuperFrost i
suseni na temperaturi od 56 °C u toku 1 sata. Procedura imu-
nohistohemijskog bojenja podrazumevala je postupke dema-
skiranja antigena, blokiranja endogene peroksidaze, inkubi-
ranja preparata sa primarnim antiserumom i postupak izvo-
denja imunohistohemijske metode — LSAB-+/HRP, na nacin
koji smo prethodno opisali'®''. Tokom imunohistohemij-
skog bojenja korisc¢eni su sledeci primarni antiserumi u datim
razblaZzenjima: vimentin (1:100), a-glatkomisi¢ni aktin (o-
Smooth Muscle Actin — a-SMA) (1:25), teski lanci glatkomi-
Si¢nog miozina (Myosin Haevy Chains — MHC) (1:50), dez-
min (1:10), S-100 protein (1:200), CD45 (zajednicki antigen
leukocita — Leucocyte Common Antigen — LCA) (1:50) i
CD68 (1:50).

Rezultati

Analizom rezultata dobijenih primenom histohemijskih
tehnika, zapazeno je da su aterosklerotiéne promene na svim
uzorcima zahvatale ceo aortni zid. U intimi je zapaZeno pri-
sustvo ostataka ekstenzivne ateroskleroti¢ne lezije, medija
ispod plaka bila je atrofi¢no istanjena, dok je u adventiciji
prisutan hroni¢ni zapaljenjski infiltrat. Usled rupture aneuri-
zme, bila su prisutna izrazita oste¢enja intime, medije i ad-
venticije, i posledi¢na hemoragija u svim slojevima zida (sli-
ka 1 a—d).

Na svim analiziranim uzorcima, endotel i bazalna
membrana u potpunosti su nedostajali. U subendotelu intime
nalazili su se ostaci komplikovanog hipocelularnog ateros-
kleroti¢nog plaka koji je zauzimao veoma Siroko podrucje i
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Sl. 1 — Histohemijska analiza rupturisane ateroskleroti¢ne aneurizme abdominalne aorte
a, b i ¢ — ruptura (R) intime (I) i medije (M). ZapaZa se hemoragija (H) u lumenu (L) i delovima zida (Heidenhain azan bojenje, x64); d —
istanjena medija (M) sa rupturom vasa vasorum (R) i posledi¢nom hemoragijom (H); leukocitni infiltrat (LI) u adventiciji (A) (Periodic acid
Schiff — PAS bojenje, x64)

bio sastavljen iz veceg broja manjih plakova. Na mestima na
kojima su postojali manji plakovi, mogla je da se uoci reka-
nalizacija, odnosno novoformirani lumen, ruptura vasa vaso-
rumi posledi¢na hemoragija u celom subendotelu. Na fibro-
znoj kapi nekih uzoraka, zapazala se ruptura i ulceracija sa
parijetalnim trombom (slika 1 a, b). Unutar plaka, bili su pri-
sutni holesterolski kristali i ¢elijski detruitus. Na obodima
plaka, zapazale su se intenzivna leukocitna infiltracija, glatke
misiéne Celije i penaste Celije.

Unutrasnja elasticna membrana bila je prekinuta rup-
turom, a u ostalim delovima zida u potpunosti je nedosta-
jala. Na mestima na kojima je bila prisutna, duplicirana je,
a prostor izmedu te dve membrane popunjavalo je fibrozno
vezivo, sastavljeno od debelih kolagenih vlakana. U ista-
njenoj tunici mediji zapazene su ispravljene, fokalno dupli-
cirane, a na pojedinim mestima prekinute elasti¢ne lamele,
dosta kolagenih vlakana i mala koli¢ina osnovne supstance.
Na svim analiziriranim uzorcima, u istanjenoj mediji, krv
disekcijom (iz primarne rupture intime) stvarala je lazni
lumen, ¢iji spoljasnji zid (deo medije i adventicija) je rup-
turirao, takode. Osim toga, svuda u mediji bili su prisutni i
novoformirani krvni sudovi, koji su, takode, podlegali
rupturi. Spoljasnja elasticna membrana bila je sasvim tanka
i teSko se zapazala zbog potpune fibroze i rupture medije
(slika 1 a—d).

Adventicija je bila sastavljena iz rastresitog vezivnog
tkiva sa dosta kolagenih i malo elastiénih vlakana, fibro-
blasta, limfocita i histiocita. Adventicijalni krvni sudovi
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(vasa vasorum) bili su zadebljalih zidova, a svuda u ad-
venticiji, bila je prisutna izrazita leukocitna infiltracija
(slika 1d).

Na marginama rupturisanih plakova, zapazena je prisu-
stvo heterogene Celijske populacije i ¢elijskog detruitusa, dok
su ostaci lipidnog jezgra na svim uzorcima bili acelularni i
ispunjeni lipidnim kristalima. Ispitivanjem distribucije anti-
gena specifi¢nih za glatke misiéne Celije zapazeno je da su u
sastavu ove ¢elijske populacije na marginama plakova, kao i
u mediji bile prisutne glatke miSi¢ne Celije koje su pokazi-
vale imunoreaktivnost na a-SMA i vimentin, dok je reakcija
na MHC i dezmin izostala. Ispitivanjem distribucije S-100
proteina, utvrdeno je njegovo prisustvo u ¢elijama na granici
izmedu intime i medije.

U Ccelijskoj populaciji na margini plakova utvrdeno je i
prisustvo penastih celija razli¢itih karakteristika. Jedan broj
penastih Celija pokazivale su CD68-imunoreaktivnost, a dru-
ge vimentin-imunoreaktivnost. Vimentin-imunoreaktivne
penaste celije bile su lokalizovane pretezno u dubljim oblas-
tima intime na njenoj granici sa medijom. U dubljim oblas-
tima intime, zapazalo se i prisustvo penastih ¢elija imunore-
aktivnih na S-100 protein. Svuda u adventiciji bila je prisutna
izrazita leukocitna infiltracija (slika 2 a— d).

Ispitivanjem distribucije CD45 antigena utvrdeno je da
se najveci broj Celija koje eksprimiraju ovaj antigen nalazio
na obodu plaka, znatno manji broj na samom mestu rupture,
dok je najveéi broj bio prisutan u spoljasnjem delu medije i
adventicije.
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SI. 2 — Imunohistohemijska analiza ¢elijske populacije rupturisane ateroskleroti¢ne aneurizme abdominalne aorte,
a — penaste Celije (FCs) poreklom od monocitno/makrofagne linije (imunohistohemijsko bojenje na CD68, x256); b — penaste ¢elije (FCs) poreklom od glatkih
misi¢nih ¢elija (imunohistohemijsko bojenje na vimentin, x256); ¢ — glatke miSi¢ne ¢elije (SMCs) sintetskog fenotipa u istanjenoj mediji (M) i na granici sa ad-
venticijom (A) (imunohistohemijsko bojenje na vimentin, x128) i d — leukocitna infiltracija (LI) u adventiciji (imunohistohemijsko bojenje na CD45, x128).

Diskusija

Prema rezultatima dobijenim u ovoj studiji, ateroskle-
rotiénu AAA sa rupturom zida karakterie prisustvo ostataka
rupturisanog ateroskleroti¢nog plaka sa hemoragijom i raz-
vijenim trombnim masama. U sastavu plaka, zapazaju se os-
taci manjih, sekundarnih plakova medusobno razdvojenih
rekanalisanim lumenima kroz koje se $iri disekcija zida i koji
predstavljaju predilekciono mesto rupture. Na svim analizi-
ranim uzorcima u ovoj studiji, na samom mestu rupture, u
sastavu najprominentnijeg plaka, bilo je prisutno ekstenzivno
acelularno lipidno jezgro, dok je na njegovom spoljasnjem,
fibrozno izmenjenom obodu, u svim uzorcima bila prisutna
heterogena ¢elijska populacija. Evidentno je da je kompliko-
vani plak ateroskleroticne AAA nastao od primarnog atero-
ma (lezije tipa IV), komplikovanog disrupcijom povrsine
plaka, hemoragijom i trombozom, $to je u saglasnosti sa do-
stupnim literaturnim podacima '.

Poredenjem rezultata dobijenih u ovoj studiji sa poda-
cima iz literature o uzrocima rupture plaka*°, moglo bi da se
pretpostavi da je jedan od uzroka rupture plaka, a zatim i sa-
me aneurizme, mogao da bude sastav ateroskleroti¢ne lezije,
odnosno strukturna slabost zida uzrokovana prisustvom nes-
tabilnog ateroma. Naime, prema podacima iz dostupne lite-
rature, lezije tipa IV (ateromi), posebno su podlozne rupturi”.
Dokazano je da su lezije u kojima dominira veliko lipidno
jezgro (ateromi), nestabilne i da lako podlezu rupturi i kom-
plikacijama plaka, zato $to, za razliku od stabilnijih fibroate-

roma (lezija tipa V) ne poseduju debelu fibroznu kapu koja
doprinosi o¢uvanju njihove strukture '.

Analizom populacije glatkih miSi¢nih ¢elija na obodima
uzoraka plakova u nasoj studiji, utvrdeno je da je ovaj feno-
tip prisutan u leziji (imunoreaktivnost na a-SMA), ali da ¢e-
lije ne poseduju kontraktilne karakteristike. Imunohistohe-
mijskim bojenjima utvrdeno je da populacija glatkih misic-
nih ¢elija osim a-SMA eksprimira i vimentin, dok reakcija
na dezmin izostaje. Pored toga, i u mediji uzoraka analizira-
nih u ovoj studiji, takode, uocen je potpuni izostanak dez-
minske ekspresije uz prisustvo vimentin-imunoreaktivnih
¢elija, $to sugeriSe da medijalne glatke miSiéne Celije, tako-
de, eksprimiraju samo a-SMA i vimentin. Prema rezultatima
nasih prethodnih studija®'*"", kao i studija drugih autora'*"
" gubitak ekspresije dezmina, kao markera visokodiferenci-
ranog kontraktilnog fenotipa, uz istovremenu ekspresiju vi-
mentina, prvi je znak u procesu modifikacije kontraktilnog u
sintetski fenotip. PosSto se ova dva intermedijarna filamenta
koeksprimiraju u vaskularnim glatkim miSiénim c¢elijama,
»pomeranje“ ekspresije ka vimentinu svedoc¢i o gubitku kon-
traktilnih karakteristika glatkih misi¢nih ¢elija, odnosno, o
njihovoj modifikaciji u sintetski fenotip'*'""*. Ovako izme-
njene, sintetski aktivne glatke miSiéne ¢elije u plaku ateros-
kleroti¢ne aneurizme, prema rezultatima nasih prethodnih
istrazivanja, kao i istrazivanja drugih autora, poti¢u kako od
mati¢ne populacije intimalnih glatkih miSiénih ¢elija, tako i
od ¢elija koje migriraju iz medije u intimu i doprinose formi-
ranju plaka u ranim fazama ateroskleroze ¥ '>'%. Osim gubit-
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ka kontraktilnih svojstava glatkih miSi¢nih ¢elija, rezultati
histohemijskih i imunohistohemijskih bojenja pokazali su da
su ostaci tankih fibroznih delova na marginama plakova hi-
pocelularni, dok su ostaci lipidnih jezgara u potpunosti ace-
lularni, Sto dodatno doprinosi nestabilnosti lezije i rupturi
plaka. Naime, prema podacima iz literature, prisustvo glatkih
miSi¢nih ¢elija na obodima plaka i njihova morfofunkcional-
na o¢uvanost doprinose stabilnosti lezije '*.

Osim glatkih misiénih celija sintetskog fenotipa, rezul-
tati su pokazali da je u sastavu Celijske populacije na margini
plaka prisutan i jedan broj glatkih miSi¢nih ¢elija koje poka-
zuju imunoreaktivnost na a-SMA, vimentin i S-100 protein
uz prisutne lipidne kapi u citoplazmi, pa odaju utisak penas-
tih Celija. Nalaz vimentin-imunoreaktivnih penastih celija
(koji ukazuje na njihovo glatkomisi¢no poreklo) u saglasno-
sti je sa nagim prethodnim rezultatima "', kao i sa rezultatima
drugih autora, po kojima jedan broj glatkih misi¢nih ¢elija
eksprimira scavenger receptore i kompetitivno ucestvuje sa
makrofagima u akumulaciji lipida i stvaranju penastih ¢elija,
S$to se dovodi u vezu sa neuroektodermalnim poreklom glat-
kih misiénih éelija u zidu aorte ' "”. Zbog toga to poticu od
nervnog grebena, ove Celije eksprimiraju S-100 protein, a
kako eksprimiraju sintetski fenotip (imunoreaktivnost na vi-
mentin), karakterie ih i proliferativna aktivnost'"". Na
svim analiziranim uzorcima u ovoj studiji, zapazena je eks-
presija S-100 proteina na granici intime i medije. Prema lite-
raturnim podacima S-100 protein eksprimira se u éelijama
neuroektodermnog porekla koje se nalaze u procesima dife-
rencijacije, proteinske fosforilacije i proliferacije, kojima po-
sreduje Ca™ '*. Ekspresija ovog antigena karakteristi¢na je,
izmedu ostalih ¢elijskih tipova, i za vaskularne glatke misi¢-
ne éelije, kao i za vaskularne dendritske ¢elije'”*’. Uz to, u
novijim istrazivanjima dokazano je da heterokompleks sasta-
vljen od S-100A8 i S-100A9 kalcijum-vezujucih proteina
(calprotectin), pokazuje visok afinitet za vezivanje masnih
kiselina®'. Moguée je dakle, da glatke misiéne éelije koje
zbog svog neuroektodermnog porekla i proliferativne aktiv-
nosti eksprimiraju S-100 protein, upravo zahvaljujuéi eks-
presiji ovog antigena poseduju sposobnost za akumulaciju li-
pida i modifikaciju u penaste ¢éelije.

Kao $to je prethodno pomenuto, ekspresija S-100 pro-
teina karakteristi¢na je i za vaskularne dendritske éelije ' .
Medutim, u uzorcima analiziranim u ovoj studiji, usled ma-
sivne nekroze i prisutnog Celijskog detruitusa, na nivou sve-
tlosne mikroskopije nije mogucée potvrditi precizne citomor-
foloske karakteristike vaskularnih dendritskih ¢elija. Sigurno
je da jedan broj ¢elija imunoreaktivnih na S-100 protein ¢ine
i vaskularne dendritske éelije, jer je prema dostupnim poda-
cima iz literature poznato da su ove antigen-prezentujuce Ce-
lije, zastupljene u manjoj meri u normalnoj intimi, dok se u
neuporedivo veéem broju nalaze u ateroskleroti¢nim lezija-
ma velikih arterija, da ne akumuliraju lipide, kao i da formi-
raju kontakte sa limfocitima i ucestvuju u razvoju inflama-
tornih procesa ' *’.

Na rupturu aneurizme, prema prethodno pomenutim
podacima iz literature, osim sastava plaka i morfofunkcio-
nalnih karakteristika glatkih misi¢nih ¢elija, utiCe i prisustvo
makrofaga i njihova funkcionalna aktivnost u leziji*®, kao i
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prisustvo zapaljenjskog infiltrata’. Rezultati ove studije po-
kazali su da se pored penastih ¢elija koje poticu od glatkih
misi¢nih ¢elija, u Celijskoj populaciji na margini plaka nalaze
i CD68-imunoreaktivne penaste Celije, Sto sugeriSe da ove
éelije potidu od monocitno-makrofagne loze *. Prema poda-
cima iz literature, u inicijalnim fazama lezije (u fazi aktiva-
cije endotela i stadijumu masne trake) monociti, odnosno
makrofagi predstavljaju glavne prekursore penastih celija.
Od stadijuma preateroma, najveci deo penastih ¢elija nastaje
od glatkih migi¢nih éelija''. Penaste éelije u ranim fazama
ateroskleroze akumuliraju lipide intracelularno, ali ve¢ od
stadijuma preateroma koli¢ina lipida prevazilazi kapacitete
penastih ¢elija koje, pri tom, podlezu nekrozi i oslobadanju
svog sadrzaja u ekstracelularni prostor, §to uzrokuje stvara-
nje velike lipidne mase u plaku, koja se u slede¢em stadiju-
mu lezije organizuje kao aterom''. Na taj nacin makrofagi
direktno utiu na stvaranje nestabilnog ateroma u intimi.

Osim toga, makrofagi sintetiSu matriksne metaloprotei-
naze (MMP) koje razgraduju komponente ekstracelularnog
matriksa intime i medije i uti¢u na ¢elijsku proliferaciju, mi-
graciju, diferencijaciju, angiogenezu, apoptozu i aktivaciju
hemokina, ¢ime direktno i posredno doprinose slabljenju va-
skularnog zida i promovisu rupturu aneurizme °. Utvrdeno je
da je za rupturu aneurizme od najvefeg znacaja prisustvo
MMP1, MMP8 i MMP9 u leziji, kao i da je njihova koncen-
tracija u aneurizmi sa rupturom znacajno veéa u odnosu na
aneurizmu bez rupture zida*>**. Dokazano je da je koncen-
tracija ovih MMP najveéa na mestima rupture aneurizme, da
je njihova funkcija degradacija kolagenih vlakana (kolagena-
ze), kao i da ih pored makrofaga, sintetiSu i endotelne ¢celije
kao i glatke migiéne Celije®. Proteolitickom aktivnodéu ovih
enzima i razlaganjem kolagenih vlakana zid podleze hemo-
dinamic¢kom pritisku i rupturira. Osim toga, dokazano je da
MMP2 i MMP9 uzrokuju regulaciju nagore genske ekspre-
sije citokina angiogeneze ¢ime doprinose neovaskularizaciji
aterosklerotitne AAA, a time i njenoj rupturi®®. IzraZena
neovaskularizacija bila je prisutna na svim uzorcima analizi-
ranim u ovoj studiji. Novoformirani krvni sudovi na analizi-
ranim uzorcima, predstavljali su mesta Sirenja rupture, jer su
njihovi rupturirani zidovi bili u kontinuitetu sa primarnom
rupturom intime. Na taj nacin, hemoragija iz primarnog inti-
malnog procepa, Sirila se putem novoformiranih krvnih su-
dova u dublje delove zida i uzrokovala procepe u mediji, §to
je bilo prisutno u svim analiziranim uzorcima.

Ispitivanjem distribucije CD45 antigena, utvrdeno je da
je u svim analiziranim uzorcima u svim delovima zida bila
prisutna leukocitna infiltracija. Najveéi broj leukocita
(CD45-imunoreaktivnih ¢elija) bio je prisutan na marginama
plaka, spoljasnjem delu medije i adventiciji, dok je na sa-
mom mestu rupture, broj leukocita bio znatno manji. Ovakav
rezultat u saglasnosti je sa rezultatima novijih studija o uti-
caju leukocitnog infiltrata na rupturu aneurizme. Naime,
uprkos nekadasnjem miSljenju da prisustvo inflamatornih
¢elija u leziji doprinosi rupturi plaka, a zatim i zida ateros-
klerotiéne AAA’, novija istrazivanja pokazala su da je broj
infiltriranih CD45 imunoreaktivnih ¢elija manji na samom
mestu rupture, nego u ostalim delovima zida ateroskleroti¢ne
AAA . Ovakvi rezultati, iako deluju kontradiktorno, sugeri-
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Su da inflamacija tkiva ima mali uticaj na proces rupture
aneurizme. Medutim, jo§ uvek nije sasvim poznato na koje
nacine inflamatorna reakcija uti¢e na rupturu ateroskleroti¢ne
AAA, ali se za sada zna da u kontroli i regulaciji inflamator-
nih procesa zna¢ajnu ulogu imaju MMP koje deluju na modi-
fikaciju proinflamatornih citokina, hemokina i membranskih
receptora3.
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Znacaj koncentracije rezistina kod metabolicki uslovljenih bolesti

The significance of resistin concentration in metabolical diseases

Dragisa Ragi¢*, Radojica Stoli¢*, Aleksandar Jovanovi¢*, Goran Trajkovi¢',
Julijana Ras1ci Saga Sovti¢*

Medicinski fakultet Univerziteta PriStina/Kosovska Mitrovica, *Interna klinika, 'Institut
za medicinsku statistiku i informatiku, *Institut za farmakologiju sa toksikologijom,
Pristina/Kosovska Mitrovica, Srbija

Apstrakt

Uvod/Cilj. Masno tkivo sekretuje brojne hormonski akti-
vne supstance koje imaju vaznu ulogu u razvoju razli¢itih
metabolickih oboljenja. Cilj ove studije bio je da se utvrdi
znacaj rezistina kod bolesnika sa razli¢itim formama meta-
bolickih bolesti. Metode. Istrazivanje je sprovedeno u
bolnici u Lapljem Selu i obuhvatilo je 102 bolesnika koji
boluju od diabetes mellitus-a, kardiovaskularnih bolesti i bu-
brezne insuficijencije, najmanje treceg stepena. Svim ispi-
tanicima obavljena su antropometrijska merenja, kontroli-
sane osnovne hematoloske i biohemijske analize i kon-
centracija rezistina. Rezultati. Prosecna starost ispitanika,
69 (67,6%) muskaraca i 33 (32,4%) Zena, bila je 55 £ 9,3
godine. Dve treé¢ine nasih bolesnika bili su pusaci. Srednja
vrednost sistolnog arterijskog krvnog pritiska bila je
165 £ 17,1 mmHg, a dijastolnog 100 * 9,23 mmHg, in-
deks telesne mase bio je u proseku 28,5 + 3,4 kg/m?, obim
kukova 100 * 10,8 cm, obim struka 110 £ 17,4 cm, a od-
nos obim kukova/obim struka 1,05 £ 0,14. Vise od jedne
tred¢ine ispitanika imalo je neku formu kardiovaskularnih
bolesti, bubreznu insuficijenciju imalo je skoro petina bo-
lesnika, dok je diabetes mellitus bio verifikovan kod 44,1%
ispitivane populacije. Znacajno vece vrednosti koncentra-
cije rezistina utvrdene su kod bolesnika sa diabetes mellitus-
om i bubreznom insuficijencijom. U odnosu na nivo rezi-
stina bolesnici su se, prema broju metabolickih oboljenja
po jednom bolesniku, statisticki znacajno razlikovali
(F =11,80; DF = 4,61; p < 0,001). Spearmanovom korela-
cijom (r = 0,66; p < 0,001) utvrdena je statisticki znacajna
povezanost izmedu broja bolesti kod jednog ispitanika i
nivoa rezistina. Zaklju€ak. Vedi broj manifestnih bolesti
po jednom ispitaniku, diabetes mellitus i bubreznu insufici-
jenciju, karakterisu visoke vrednosti rezistina.

Kljucne reci:
metabolicke bolesti; masno tkivo; rezistin; osetljivost i
specifi¢nost.

Abstract

Background/Aim. Adipose tissue sectets a number of
hormonal active substances that play an important role in
the development of various metabolic diseases. The aim of
this study was to determine the resistin significance in pa-
tients with various forms of metabolic diseases. Methods.
The survey was conducted in a hospital in Laplje Selo, and
included 102 patients suffering from diabetes mellitus, cardio-
vascular disease and renal insufficiency. All patients were
verified and anthropometric characteristics and the basic
hematological and biochemical analysis and resistin level
were controlled. Results. The average age of the patients,
69 (67.6%) men and 33 (32.4%) women, was 55 * 9.3 years.
It was about two-thirds of smokers. The values of mean ar-
terial blood pressure suggested that our patients had ex-
ptessed hypertension, body mass index (28.5 + 3.4 kg/m?)
pointed to excessive well-fed, the circumference of hips
(100 £ 10.8 cm), waist circumference (110 £ 17.4 cm) and
the ratio of hip/waist circumference (1.05  0.14) indicated
a significant intra-abdominal distribution of fat tissue. More
than one third of our patients had a certain form of cardio-
vascular diseases, renal failure was present almost in a fifth
of patients, while diabetes mellitus was verified in 44.1% of the
studied population. Significantly higher values of resistin
concentrations were determined in patients with renal insuf-
ficiency and diabetes mellitus. In relation to the level of re-
sistin, according to the number of metabolic diseases per
patient, a statistically significant difference was achieved
(F=11.80, DF =4.61, p <0.001). Spearman correlation
(r=10.66, p < 0.001) found a statistically significant correla-
tion between the number of diseases in one subject and the
levels of resistin. Conclusion. In patients with diabetes mel-
Jitus and renal failure higher concentrations of resistin were
recorded.

Key words:
metabolic diseases; adipose tissue; resistin; sensitivity
and specificity.
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Uvod

Tradicionalna predstava o masnom tkivu kao pasivnom
rezervoaru skladiStenja viska energije od 1987. godine nije
viSe aktuelna. Tada je, naime, utvrdeno da je masno tkivo je-
dan od glavnih endokrinih organa za sintezu brojnih adipoki-
na koji regulidu gojaznost kod glodara ">. Do danas je otkri-
veno pedesetak produkata masnog tkiva, ali se kao potenci-
jalni izvor adipokina navode i makrofagi **. Rezistin je pro-
tein bogat cisteinom, sastavljen od 108 aminokiselina mole-
kulske tezine 12,5 kDa. Sekretuje se u adipocitima i ima uti-
caja na razvoj insulinske rezistencije, proporcionalno stepenu
gojaznosti *°.

Gojaznost je udruzena sa brojnim komorbidnim stanji-
ma koja uslovljavaju povecan kardiovaskularni morbiditet i
diabetes mellitus (DM) tipa 2. Pored toga, postoji pozitivna
korelacija sa faktorima rizika kao $to su poviSen nivo trigli-
cerida, hipertenzija, glikozna intolerancija *’. Rezistin je u
povecanoj koncentraciji povezan sa ve¢om incidencijom in-
sulinske rezistencije, medutim, svoj uticaj na sr¢anu slabost
pokazuje mehanizmom koji je nezavistan od insulinske rezi-
stencije ®. Ipak, uloga razligitih koncentracija rezistina na
pojavu ateroskleroze, nezavisno od uobicajenih faktora rizi-
ka, ostaje da se utvrdi > '°.

Cilj naSeg istrazivanja bio je da se utvrdi znacaj rezisti-
na kao markera metabolicki uslovljenih bolesti.

Metode

Istrazivanje je sprovedeno u bolnici Laplje Selo, KBC-
Pristina sa sediStem u Gracanici (Kosovo i Metohija) u toku
2008. godine. U studiju su bila ukljucena 102 ispitanika kod
kojih su postojali klinicko-laboratorijski znaci dijabetesa
melitusa, kardiovaskularnih oboljenja (KVO) i bubrezne sla-
bosti (BI), najmanje treceg stepena, koja ne zahteva dijaliznu
depuraciju.

Studiju je odobrio Eticki komitet Medicinskog fakulteta
Pristina/Kosovska Mitrovica. Svi ispitanici pismeno su pot-
vrdili svoj dobrovoljni pristanak za u¢esce u ispitivanju.

Svim ispitanicima odredivane su antropometrijske ka-
rakteristike: telesna masa (kg), telesna visina (cm), indeks
telesne mase (ITM) izraCunavan formulom: koli¢nik izmedu
telesne mase izrazene u kg i kvadrata telesne visine izrazene
u m’, obim struka (cm), obim kukova (cm) i izradunavan je
njihov koli¢nik — WHR (Waist to Hip Ratio).

Svim ispitanicima utvrden je broj leukocita i eritrocita,
koncentracija hemoglobina, glukoze, ureje, kreatinina, hole-
sterola, LDL-holesterola, triglicerida, ukupnih proteina, al-
bumina i rezistina u krvi. Koncentracija glukoze, ureje, krea-
tinina, holesterola, LDL-holesterola, triglicerida, ukupnih
proteina i albumina odredena je spektrofotometrijskom me-
todom na aparatu Ilab-600, dok su leukociti, eritrociti i he-
moglobin radeni metodom protocne citometrije na aparatu
Coulter. Svim ispitanicima koji su prethodno bili na normal-
noj ishrani bez alkohola i bez simptoma za hroni¢nu infek-
ciju utvrden je nivo rezistina. Krv je uzimana vakutanerom,
punkcijom kubitalne vene, nakon cega se centrifugiranjem
dobila plazma koja je skladiStena na — 20 °C. Koncentracija

rezistina odredena je pomocu metode ELISA imunoesej, i
opreme ,,ELISA human resistin®, proizvodaca BioVendor
Medicine, Czech Republic.

Kod svih ispitanika evidentirana je navika pusenja (sa-
mo aktivni pusSaci) i izmerena sistolna (SAP) i dijastolna
(DAP) komponenta arterijskog krvnog pritiska. Od klini¢kih
karakteristika, na osnovu anamnestickih i klinicko-
laboratorijskih podataka, dobijeni su podaci o prisustvu DM i
razli¢itih formi KVO (ishemijska bolest srca, kongestivna sr-
Cana slabost i arterijska hipertenzija). Evidentirani su svi
bolesnici sa najmanje I1I stepenom bubrezne slabosti (klirens
kreatinina 30-59 mL/min). Klirens kreatinina izraCunavan je
prema formuli *:

(140 — godine zivota) X telesna masa (kg)
0,81 x koncentracija kreatinina (umol/L)

Podaci su analizrani primenom programa Instat (Grap-
hPad Software Inc, San Diego, USA). Za testiranje razlike
ucestalosti koriséen je y* test. Povezanost varijabli analizira-
na je primenom koeficijenta linearne korelacije. Vrednost
p < 0,05 smatrana je statisticki zna¢ajnom.

Rezultati

Studija je obuhvatila 102 bolesnika, 69 (67,6%) muska-
raca i 33 (32,4%) Zene, prosecne starosti 55+ 9,3 godine.
Pusaca je bilo 36 (35,3%), sistolna komponenta arterijskog
krvnog pritiska kod nasih ispitanika imala je prose¢nu vred-
nost 165+ 17,1 mmHg, a dijastolna 100 + 9,23 mmHg. Pro-
secna telesna masa ispitanika bila je 84 + 14,3 kg, telesna vi-
sina 177+ 7,4 cm, a ITM 28,5 + 3,4 kg/m’. Prosetna vred-
nost obima kukova bila je 100 = 10,8 cm, obima struka
110 £ 17,4 cm, a njihov koli¢nik 1,05 + 0,14. Bolesti kardi-
ovaskularnog sistema utvrdene su kod 37 (36,3%) ispitanika;
DM je imalo 45 (44,1%), dok je BI verifikovana kod 20
(19,6%) ucesnika u studiji (tabela 1).

Tabela 1
Bazi¢ni klinicki i antropometrijski
parametri ispitanika (n = 102)

Parametri Vrednosti
Starost (godine), (X £ SD) 55+9,3
Pol (m/z), (n) 69/33
Pusac (da/ne), (n) 66/36
SAP (mmHg), (X + SD) 165 = 17,1
DAP (mmHg), (X + SD) 100 9,23
Telesna tezina (kg), (X + SD) 84+ 14,3
Telesna visina (cm), (X £ SD) 177+ 7,4
ITM kg/m?, (X + SD) 28,5+3,4
Obim struka (cm), (X = SD) 110+ 17,4
Obim kukova (cm), (X £ SD) 100 £ 10,8
Odnos kuk/struk, (X = SD) 1,05+0,14
Komorbidne bolesti (n/%)

kardiovaskularne bolesti 37/36,3

dijabetes melitus 45/44,1

bubreZna slabost 20/19,6

SAP - sistolni arterijski pritisak; DAP — dijastolni arterijski priti-
sak; ITM - indeks telesne mase

U tabeli 2 date su srednje vrednosti ispitivanih biohemij-
skih parametara. Koncentracije glukoze (8,7 + 3,3 mmol/L),

Rasi¢ D, et al. Vojnosanit Pregl 2010; 67(12): 965-968.
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uree (9,2 &+ 3,05 mmol/L), kreatinina (113 + 36,8 umol/L),
LDL holesterola (5 + 0,8 mmol/L), triglicerida (2,8 +1,1
mmol/L) i rezistina (9,1 + 6,01 pug/L) bile su vise od normal-
nih vrednosti, dok je klirens kreatinina (70 + 12,6 mL/min)
bio ispod referentnih granica. Ostali ispitivani parametri
imali su vrednosti u normalnom opsegu.

Tabela 2
Bazicni laboratorijski parametari ispitanika (n = 102)

Parametri Y;ef%(;;;l
Leukociti (x 10°/L) 73+ 1,6
Eritrociti (x 10'%/L) 3,8+ 0,4
Hemoglobin (g/L) 115+17,8
Glukoza (mmol/L) 8,7+33

Urea (mmol/L) 9,2+3,05
Kreatinin (umol/L) 113 £36,8
Klirens kreatinina (mL/min) 70+ 12,6
Holesterol (mmol/L) 78+1,8

LDL holesterol (mmol/L) 5+0,8
Trigliceridi (mmol/L) 2,8+ 1,1
Ukupni proteini (g/L) 70 + 5,05
Albumini (g/L) 42 +£3,16
Rezistin (pug/L) 9,1 6,01

Koncentracija rezistina kod bolesnika sa DM bila je
8 +4,5 ng/L, dok je grupa bolesnika bez ovog metabolickog
oboljenja imala srednje vrednosti rezistina od 7,5 = 5,5 ug/L.
Grupa bolesnika sa KVB imala je nivo rezistina u proseku
6,45 +4,99 ng/L, a bolesnici bez verifikovanih kardiovas-
kularnih oboljenja 8,2 + 5,1 ng/L. Bolesnici sa BI imali su
prose€an nivo rezistina 9,1 + 6,01 pug/L, a grupa ispitanika
bez BI 7,4 +4,2 pg/L. Statisticki znacajna razlika u odnosu
na koncentraciju rezistina postignuta je izmedu grupe boles-
nika sa i bez DM (p<0,001) i grupe bolesnika sa i bez BI
(p<0,001). Nije wutvrdena statisticki znaCajna razlika
(p=0,3) izmedu grupe bolesnika sa i bez KVB (slika 1).

j

saDM
SI. 1 — Koncentracija rezistina (ug/L) kod ispitanika sa i bez
dijabetesa melitusa (DM), bubreZne insuficijencije (BI) i
kardiovaskularnih bolesti (KVB)

— p<0.0001

p<0.0001

i

bezDM

p=0.3

3

IS

)

sa KVB bezKVB sa BI bez BI

U tabeli 3 prikazana je korelacija koncentracije rezistina
u odnosu na broj manifestnih metabolic¢kih oboljenja po jed-
nom ispitaniku. Bolesnici kod kojih je evidentirano jedno
metabolicko oboljenje imali su u proseku koncentraciju rezi-
stina od 6,07 + 1,93 pg/L, bolesnici sa dva metabolicka obo-

Rasi¢ D, et al. Vojnosanit Pregl 2010; 67(12): 965-968.

ljenja 7,39 + 2,19 ng/L, bolesnici koji su imali sva tri meta-
bolicka oboljenja imali su prosecne vrednosti rezistina
11,43 £6,19 pg/L. U odnosu na nivo rezistina prema broju
metaboli¢kih oboljenja po jednom bolesniku postignuta je
statisticki znacajna razlika (F = 11,80; DF =4,61; p<0,001).

Tabela 3
Koncentracija rezistina i broj bolesti
prisutnih kod jednog ispitanika

Broj metabolickih

oboljenja po jednom Re21_s tin (ug/L)
. X+ SD
bolesniku
1 6,07+ 1,93
2 7,39+£2,19
3 11,43 6,19
Diskusija

Povecana koncentracija rezistina u nekim istraZivanjima
okrivljuje se za pojavu KVO, ali se njihova prediktivna vre-
dnost tek mora potvrditi *. Nasa nastojanja u ovom radu bila
su da utvrdimo znacaj koncentracije rezistina kao biomarkera
kod epidemioloski vaznih metabolickih bolesti. Rezultati na-
Seg istrazivanja pokazali su da bolesnici sa KVO nemaju po-
viSene vrednosti rezistina u odnosu na grupu bolesnika bez
kardiovaskularnog morbiditeta. Ostaje, medutim, pitanje
eventualne detekcije postojanja razlicitih izomera rezistina,
Sto upucuje na to da su, u ovom slucaju, neophodni i neki
dodatni markeri kao precizniji prediktori KVB "',

Incidencija i prevalencija hroni¢ne BI u Sjedinjenim Ame-
rickim DrZavama poprima alarmantnu stopu. IstraZivanja po-
kazuju da postoji veci rizik od aterosklerotskih komplikacija
1 mortaliteta kod bolesnika sa blagom do umerenom formom
hroni¢ne BI, u odnosu na osobe bez izrazene Bl 1213 Tagna
fizioloska uloga rezistina nedovoljno je proucena, a podaci o
uticaju na bubrezne bolesti veoma su oskudni. Diez i sar.
nasli su znacajno viSe vrednosti rezistina kod bolesnika lece-
nih hemodijalizama i peritoneumskim dijalizama, u odnosu
na one koji svoju BI reguliSu ne tako radikalnim terapijskim
protokolom, verovatno zbog toga §to je difuzijom nemoguca
eliminacija molekula veli¢ine 12,5 kDa. Ipak, ostaje podatak
koji se potvrduje i u mnogim studijama da, Sto je funkcija
bubrega niZa, to je koncentracija rezistina ve¢a. Epidemiolo-
Ske studije koje istrazuju uticaj gojaznosti na ishod bolesnika
sa hroni¢nom BI su u kontradiktornosti sa nekoliko dobro di-
zajniranih studija koje ¢ak sugeriSu da gojaznost kod boles-
nika na hemodijalizi predstavlja prediktivni i zaStitni faktor
prezivljavanja ovih bolesnika 1314 Rezultati naseg istraziva-
nja pokazali su da je rezistin, kao adipozospecifican peptid,
statisti€ki znacajno viSih koncentracija kod bolesnika sa izra-
zenom bubreznom slabo$¢u. To navodi na zakljuc¢ak da pos-
toje 1 neki drugi mehanizmi koji bi mogli biti ukljuceni u
metabolizam ovog hormona kod bolesnika ¢iji stepen BI ne
zahteva neki od vidova dijalizne depuracije. Zbog toga, ne-
ophodne su dobro dizajnirane studije koje bi dodatno razjas-
nile mehanizam eliminacije rezistina i utvrdile njenu predik-
tivu vrednost na eventualnu progresiju bubrezne slabosti.
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Podaci o uticaju adipozospecifi¢nih hormona na insulin
prili¢no su kontroverzni. Neki autori navode udruzenost po-
veéanog nivoa rezistina i prekomerne telesne mase, i to nje-
nog visceralnog odeljka, kao i kalcifikacije koronarnih krv-
nih sudova '>'®. Istrazivanja na humanoj populaciji o ulozi
rezistina trebalo bi da donesu odredene koristi u smislu novih
terapijskih procedura kod DM i gojaznosti . Naga studija je
kod bolesnika sa DM utvrdila statisti¢ki znacajno veéu kon-
centraciju rezistina, u odnosu na ispitanike koji nisu imali
ovo metaboli¢ko oboljenje, bez obzira na njihove antropo-
metrijske karakteristike, §to, takode, moze da sugeriSe pos-
tojanje razli¢itih izoformnih oblika rezistina.

Rezultati naseg istrazivanja pokazuju da se koncentra-
cija rezistina poveCava sa poveCanjem broja metaboli¢kih
oboljenja po jednom bolesniku, §to navodi na razmisljanje da
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Perimenstrual headache: migraine without aura or premenstrual

syndrome symptom?

Perimenstrualna glavobolja: migrena bez aure

ili simptom predmenstrualnog sindroma?

Ana Sundi¢*, Jasna Zidverc-Trajkovi¢*, Svetlana Vujovic’*, NadeZda Sterni¢*

Clinical Center of Serbia, *Institute for Neurology, Headache Center, "Institute for
Endocrinology, Diabetes and Metabolic Diseases, Belgrade, Serbia

Abstract

Background/Aim. Definition of menstrual migraine as a
specific clinical entity or, maybe, migraine headache with
menstrually related occurring, still remains unresolved ques-
tion. The aim of this study was to investigate if perimen-
strual headache in our patients fulfills diagnostic the Inter-
national Classification of Headache Disorders (ICHD) crite-
ria for migraine without aura or represents a different type
of headache which is the symptom of premenstrual syn-
drome (PMS). Methods. The study included 50 women
with headache in perimenstrual period in at least two out of
three menstrual cycles, during the last year or longer. Two
questionnaires, a questionnaite for headache and a ques-
tionnaire for PMS, were used. Results. The majority of all
the examined women, 29 of them, had migraine and PMS
and 9 women had migraine without PMS. Headache in 38
(76.0%) patients fulfilled diagnostic criteria for menstrual
migraine, (26 and 12 women had pure menstrual migraine
and menstrually related migraine respectively). Intensity of
PMS was not different in a groups of women with different
types of headache (p =0.184): a total number of PMS
symptoms was 8.2 = 4.6 in the group with pure menstrual
migraine, 10.8 = 3.9 in the group with menstrually related
migraine and 10.8 £ 6.3 in the group with non-migraine
headache. Conclusion. This study shows that headache,
occuring in perimenstrual period, is not always migraine, but
could fulfill criteria for tension-type headache, as well. Spe-
cific characteristics of perimenstrual headache, which could
distinguish it as a symptom of PMS, were not found. Ex-
pected relation in time of headache onset and menarche was
not confirmed.

Key words:

migraine disorders; headache; diagnosis;
questionnaires; premenstrual syndrome; quality of life;
psychology, medical.

Apstrakt

Uvod/Cilj. Jos$ uvek nije jasno da li menstrualna migrena pred-
stavlja zaseban klinicki entitet ili je re¢ o migrenskoj glavobolji
koja se specificno javlja u menstrualnom periodu. Cilj ovog is-
trazivanja bio je da se utvrdi da li perimenstrualna glavobolja
ispitanih bolesnica ispunjava dijagnosticke kriterijume Meduna-
rodne Klasifikacije glavobolja (MKG) za migrenu bez aure ili
predstavlja glavobolju drugih, nemigrenskih osobina koja se ja-
vlja kao simptom predmenstrualnog sindroma (PMS). Metode.
Istrazivanjem je bilo obuhvaceno 50 Zena sa glavoboljom u pe-
rimenstrualnom periodu u najmanje dva od tri menstrualna ci-
klusa tokom poslednjih godinu dana ili duze. Istrazivanje je
uradeno pomocu dva strukturisana upitnika: Upitnika za glavo-
bolju i Upitnika za PMS. Rezultati. Najveéi broj ispitivanih
zena, njih 29, imalo je migrenu i PMS, dok je migrena bez
PMS-a zabelezena kod devet ispitanica. U ispitivanoj grupi, gla-
vobolja kod 38 zena (76,0%) ispunjavala je dijagnosticke krite-
rijume za menstrualnu migrenu, od ¢ega je 26 Zena imalo Cistu
menstrualnu migrenu, a 12 migrenu povezanu sa menstruaci-
jom. Stepen izrazenosti PMS-a nije se razlikovao medu grupa-
ma Zena sa razlicitim tipovima glavobolje (p = 0,184): Zene sa
¢istom menstrualnom migrenom imale su prosecno 8,2 + 4.6,
zene sa menstrualno povezanom migrenom 10,8 £ 3,9, a zene
sa glavoboljom nemigrenskih osobina 10,8 £ 6,3 simptoma
PMS-a. Zaklju¢ak. Ovim istrazivanjem pokazano je da glavo-
bolja koja se javlja u perimenstrualnom petiodu nije obavezno
migrena, vec se javlja i kao glavobolja tenzionog tipa. Posebne
osobine perimenstrualne glavobolje, na osnovu kojih bi ona
mogla biti tumacena kao simptom PMS-a, nisu uocene. Ovim
istrazivanjem nije potvrdena ocekivana vremenska povezanost
menarhe i pojave prve glavobolje.

Kljucne reci:

migrena; glavobolja; dijagnoza; upitnici;
premenstrualni sindrom; kvalitet Zivota; psihologija,
medicinska.
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Introduction

Migraine is a type of headache with recurrent attacks of
unilateral, pulsating pain of high intensity which aggravate
with physical activity and is accompanied by photo- and/or
phonophobia and nausea and/or vomiting. Menstruation is
claimed to be one of the trigger factors for migraine attack in
more than half of in-hospital examined patients with mi-
graine and, according to population based studies, in more
than a quarter of women with migraine '. Headache gets
worsen in 60% of women with migraine during the perimen-
strual period, e.g. two days before and the first three days of
menstrual bleeding, and some women, in smaller percent, re-
port the headache attacks occurring exclusively in this period
>3 Menstrual migraine exists as a pure menstrual and men-
strually related migraine *. Patients with pure menstrual mi-
graine report migraine attacks exclusively two days before or
during the first three days of menstrual bleeding, and women
with menstrually related migraine have additional pain at-
tacks in other time of menstrual cycle, in at least two out of
three menstrual cycles, for both diagnosis.

Premenstrual syndrome (PMS), according to the
American College for Gynecology and Obstetristics, consists
of phsysical and psychological symptoms and signs, occur-
ring during at least five days before menstrual bleeding and
completely resolving in four days after the bleeding onset, in
at least three consecutive menstrual cycles °. More than 50%
of women with PMS has headache as one of the symptoms ©,
but, exact clinical characterisation of type of this headache
was not given.

There is no enough data which explain if menstrual mi-
graine is specific type of headache, or simply migraine with-
out aura, occurring in menstrual period. Also, there is none
specific biomarker which can be used for differentiation
menstrual and other types of migraine.

The aim of this study was to investigate if perimenstrual
headache in our patients corresponds with diagnostic the In-
ternational Classification of Headache Disrders (ICHD) cri-
teria for migraine without aura or represents a different type
of headache which is the symptom of PMS.

Methods

This study included 50 women with headache in peri-
menstrual period in at least two out of three menstrual cy-
cles, during the last year or longer. All the patients were re-
cruited in the Headache Center, Institute of Neurology, Bel-
grade, in the period from January 2006 to January 2008. Ex-
clusion criteria for this study were pregnancy, ongoing hor-
monal or prophylactic therapy of migraine. Cases of symp-
tomatic headache were excluded by neurological examina-
tion, laboratory blood testing, ophthalmological examination,
electroencephalography (EEG), computed tomography (CT)
and nuclear magnetic resonance (NMR) brain examinations.
Two questionnaires, a questionnaire for headache and a
questionnaire for PMS, were used.

Clinical characteristics of perimenstrual headache were
estimated by, for this survey designed, the original Question-

naire for Headache (Attachment 1), and diagnosis of mi-
graine without aura was given according to IHC diagnostic
criteria. Frequency of headache attacks was recorded in
perimenstrual period, but in other time of menstrual cycle as
well and quantified as number of days with headache in one
month period. Intensity of pain was estimated using the ver-
bal analog scale (VAS, with 0 for notification of total ab-
sence of pain, and 10 for the pain with maximum of its inten-
sity) (Attachment 2). According to data recorded using the
Questionnaire for Headache, all patients were divided into
three groups: women with pure menstrual migraine, with
menstrually related migraine and with non-migraine head-
ache. In these groups, we analysed the intensity of PMS and
demographic features of patients.

Diagnosis of PMS was given using the Questionnaire
for PMS, modification of the Moos’s Menstrual Distress
Questionnaire . Using this questionnaire, we recorded
phsysical and psychological symptoms and signs, occurring
during at least five days before menstrual bleeding, persist-
ing or vanishing during menstruation and completely re-
solving in four days after the bleeding onset, in at least three
consecutive menstrual cycles. Intensity of PMS was quanti-
fied as a sum of points given for every symptom and sign. A
maximum of points was 28. Diagnosis of severe PMS was
given to patients with more than 20 points, of moderate PMS
to those with 11 to 20 points, of mild PMS to those with 6 to
10 points, and a sum of less than 6 points indicated that a pa-
tient did not have PMS. According to the results of this
questionnaire, all the examined women were divided into
two groups: women with and without PMS. In these groups
we analysed clinical characteristics of headache and demo-
graphic features of patients.

Statistical analyses of data was done in SPSS v.16.0.pm
programme, using Student’s t-test, ANOVA and  test. Test
value p < 0.05 was considered to be statistically significant.

Results

According to diagnosis of migraine without aura nad
PMS, four groups have been formed: women with migraine
and PMS, with migraine and without PMS, and with non-
migraine headache and PMS, and with non-migraine head-
ache and without PMS. The majority of examined women,
29 of them, had migraine and PMS, and 9 patients had mi-
graine without PMS. Non-migraine headache with PMS was
present in 10 women, and non-migraine headache without
PMS was recorded in only two cases. Demographic features
of patients and the clinical characteristics of headache in
these groups are given in Table 1.

Demographic features of patients and characteristics of
headache were not significantly different in the groups of
patients with perimenstrual headache (Table 1).

In 38 (76.0%) of all the examined women, headache
fulfilled the IHC diagnostic criteria for menstrual migraine,
with diagnosis of pure menstrual migraine in 26, and men-
strually related migraine in 12 of them. Demographic fea-
tures of patients and the clinical characteristics of headache
in women with menstrual migraine are given in Table 2.

Sundi¢ A, et al. Vojnosanit Pregl 2010; 67(12): 969-976.
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Table 1

Demographic features and clinical characteristics of headache in women with perimenstrual headache according to

diagnosis of migraine and PMS

Groups of women examined

Parameters

all women  Mand PMS M without PMS  NM and PMS  NM without PMS p
n (%) 50 (100) 29 (58) 9 (18) 10 (20) 24
Age at the time of 365480  359+75 39.9+94 355489 345+ 6.4 0.574
examination (X £ SD)
Ageatthe time ofheadache 57, 91 513487 19.9 + 10.4 182+9.3 275492 0.567
onset (years), (X = SD)
Age at the time of
menarche (years), (% = SD) 126+1.2 126 1.2 12.6 1.1 12.8+0.9 11.0+1.4 0.275
Frequency (days in one
month), (X + SD) 45+38 4.1+3.1 3.8+43 6.8 +4.7 3.0+14 0.189
g{“f;‘]‘;')‘ of attack (h), 3574275 3994274 3794329 2584229 14.0 £ 14.1 0.360
Education — college and
more: n (%) 28 (56.0) 15 (51.7) 5(55.6) 8 (80.0) 0 0.165
Nulliparous; n (%) 16 (32.0) 11 (37.9) 2(22.2) 3 (30,0) 0 0.610
M — migraine; NM — non-migraine headache; PMS — premenstrual syndrome; p < 0.05 — statistically significant
Table 2
Demographic features and clinical characteristics of headache in women with menstrual migraine
Groups of women
Parameters — —
pure menstrual migraine  menstrually related migraine p
n (%) 26 (68.4) 12 (31.6)
Age at the time of examination (years), (X £ SD) 38.58 £8.02 33.00 +7.03 0.046
Age at the time of headache onset (years), (X + SD) 2296 +£9.17 16.67 +£7.28 0.044
Age at the time of menarche (years), (X £ SD) 12.50£1.175 12.75+1.29 0.558
Frequency (days in month), (X + SD) 3.35+298 542 +£3.85 0.078
Duration of attack (h), (X + SD) 39.54 +28.99 39.17 +28.20 0.971
Number of PMS symptoms (0-28), (X + SD) 8.23 +£4.57 10.83 £3.90 0.097
Education — college and more n (%) 13 (50.0) 7 (58.3) 0.632
Nulliparous, n (%) 6(23.1) 7 (58.3) 0.033

PMS - premenstrual syndrome; p < 0.05 — statistically significant

Compared with women with menstrually related mi-
graine, women with pure menstrual migraine were older at the
time of examination and at the time of headache onset, as well.
Age at the time of menarche was similar in all the examined
women. Age at the time of headache onset and menarche in
women with menstrual migraine is given in Figure 1.

50

Characteristics of headache (duration of attack and
frequency), intensity of PMS and education level were not
significantly different in the examined groups, but the per-
cent of women not having children at the time of examina-
tion was higher in the group with menstrually related mi-
graine (Table 2).
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Fig. 1 — Age at the time of headache onset and menarche in women with pure menstrual and menstrually related migraine
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Intensity of PMS was not different in the groups of
women with different types of headache (p=0.184): total
number of PMS symptoms was 8.2 +4.6 in the group with
pure menstrual migraine, 10.8 + 3.9 in the group with men-
strually related migraine and 10.8 + 6.3 in the group with
non-migraine headache.

Discussion

Since ICHD * does not recognize menstrual migraine as
separate entity, the Appendix to ICHD, as a suggestion for
the next revision of classification, gives diagnostic criteria
for two types of menstrual migraine, pure menstrual and
menstrually-related migraine. Diagnoses of specific types of
headache in this study were put according to these diagnostic
criteria. In the patients with perimenstrual headache which ful-
fills diagnostic criteria for migraine without aura, more than
60% had pure menstrual, and about one third of them had
menstrually related migraine. Results of several studies *'*
suggest that in population of women with migraine without
aura, menstrually related migraine has higher frequency of
35% to 54%, and pure menstrual migraine is reported in 4%
to 21% cases. Predomination of pure menstrual migraine in
our results can be explained by a specific selection of pa-
tients in the Headache Center, as a third level health care cen-
ter. Secondly, using inclusion criteria of having headache in
perimenstrual period, we got the results of predomination of
pure menstrual migraine in patients with migraine in perimen-
strual period, while previous investigation’s subject was gen-
eral population of women with migraine without aura.

The majority of women, two third of them, had mi-
graine without aura, and one third had non-migraine head-
ache. There is no sufficient data indicating that headache oc-
curing in perimenstrual period has to be migraine without
aura only. In the last edition of ICHD, only one type of pri-
mary headaches is related to perimenstrual period, migraine
without aura with its two forms: pure menstrual and men-
strually related migraine. Time relation of perimenstrual pe-
riod and headache attacks in patients with tension type head-
ache and cluster headache has been reported as a result of
only few studies '* '°. In this study, women with headache
attacks not fulfilling ICHD diagnostic criteria for migraine
without aura were classified in the group with non-migraine
headache. In that way, non-migraine headache attacks ful-
filled ICHD diagnostic criteria for tension type headache,
given in the ICHD as a negation of migraine criteria, and the
conclusion is that one third of women in this study had, in
fact, tension type headache in perimenstrual period. In the
study which examined 45 women with headache and PMS,

60% of them had migraine without aura, and about 30% had
tension type headache ' This data are in accordance with
suggestions of some authors that menstrual tension type
headache exists as a separate entity and because of that de-
serves its place and definition in ICHD .

Most of women with perimenstrual headache had mild
PMS. Different types of headache were not related to intensity
of PMS, meaning that PMS was not more severe in women
with non-migraine headache comparing to those with mi-
graine. Only few studies investigated if some specific type of
headache in perimenstrual period is dominant in patients with
PMS, so, the contribution of our study is the data that migraine
without aura, as the most frequent type of headache in peri-
menstrual period, is not dependent on intensity of PMS.

Women with pure menstrual migraine, comparing to
women with menstrually related migraine, were older at the
time of first examination. This data suggests that women
with headache occurring not only in the perimenstrual pe-
riod, but additionally in other time of menstrual cycle, are
more disabled by a high frequency of headache attacks, have
lower quality of life and contact doctor for help earlier. Also,
women with pure menstrual migraine were older at the time
of headache onset, while age of menarche was similar in all
women. According to the present knowledge, authors of this
paper are not able to give explanation for this result. Time
gap between age at the time of menarche and age at the time
of headache onset in women with menstrual migraine, is not
reported by other authors. Hershey ' reports time relation
between first attack of menstrual migraine and menarche, but
Kréner-Herwig and Vath ' do not find a connection between
menarche and increased frequency of headache in girls in
puberty. There is a lack of explanation for even more signifi-
cant time gap between menarche and headache onset in
women with pure menstrual migraine, comparing to those
with menstrually related migraine.

A significantly higher percent of women with pure
menstrual migraine already had children at the time of ex-
amination, what can be connected to age at the time of first
examination.

Conclusion

This study shows that headache occurring in perimen-
strual period is not always migraine, but could fulfill diag-
nostic criteria for tension-type headache, as well. Specific
characteristics of perimenstrual headache, which could dis-
tinguish it as a symptom of PMS, were not found. An ex-
pected relation in time of headache onset and menarche was
not confirmed in this study.
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Attachment 1
Questionnaire for Headache

Name Number

Date of birth:

Phone:

Education level: primary school / high school / university degree
Profession:

Children yes / no, how many children
In what way did pregnancy affect migraine
Migraine after birth during breastfeeding and after breastfeeding

Height cm Weight kg
Right handed / left handed / Ambidexter

Age of headache onset:
Age of menstruation onset:

Inclusive criteria:
Headache in perimenstrual period in 2 out of 3 menstrual cycles yes/no

Exclusive criteria:
Irregular menstrual cycle yes /no
Hormonal therapy yes / no
Contraceptives yes/no
Prophylactic therapy of migraine yes / no
Pregnancy yes/no
Breastfeeding yes/no
Other acute or chronic disease yes/no

Frequency: days in month

Connection with perimenstrual period:
Headache occurs days before menstruation (from day 1)
During ovulation yes / no (On what day after day 1
During menstruation yes /no (On what day after day 1
After menstruation yes/no (On what day after day 1

Intensity of pain: on the scale from 0 to 10 (untreated)

Sundi¢ A, et al. Vojnosanit Pregl 2010; 67(12): 969-976.
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WORSENING WITH PHYSICAL ACTIVITY  YES/NO

QUALITY OF PAIN: sharp dull pulsating (constant)

LOCALISATION: Unilateral — changing sides,
Unilateral — without changing sides, Left/right
Bilateral
Diffuse

DURATION OF HEADACHE: hours

ACCOMPANING SYMPTOMS:
photo %, phono % , osmophobia %, nausea %, vomiting % (for each -
percent of migraine attacks)

PRODROMS:
hunger/ yawing / tiredness / swelling / lack of mental concetration / mood changes /
other:

PROVOCATIVE FACTORS:
Stress / hunger / lack of sleep / too much of sleep / tiredness / type of food / medications /
other:

THERAPY:
Acute:
Which medication you usually use for stopping the attack?

Prophylactic if tried beforehand:
Do you use any kind of medication daily?

Other medication (not for headache):

HABITS: smoking yes/no, alcohol yes/no, coffee yes/no

FAMILY ANAMNESIS: Does someone from your family suffer from headache yes / no (exact
relation to the subject)
Are those headaches similar to yours? yes / no

Sundi¢ A, et al. Vojnosanit Pregl 2010; 67(12): 969-976.
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Attachment 2

Questionnaire for PMS

0 - no symptoms

1 - mild symptom

2 - moderate symptom
3 - severe symptom

BEFORE DURING AFTER
SYMPTOM menstrual bleeding

HEADACHE

LUMBAL PAIN

TIREDNESS

NUMBNESS OF THE BODY
INSOMNIA
FORGETFULNESS
CONCENTRATION DIFFICULTIES
ABSTRACTION
CLUMSINESS

WORKING DIFFICULTIES
FAINTING

SWEATING

FREQUENT URINATION
REDUCE INTEREST IN SEX
HUNGER FOR SWEETS
NAUSEA, VOMITING
WEIGHT GAIN

BREAST PAIN

EYELID EDEMA

CRYING

DEPRESSION

MOOD CHANGES
ENHANCEMENT OF APPETITE
VISUAL DISTURBANCES
PALPOTATIONS

ACNE

FREQUENT INFECTIONS
ALERGIC REACTIONS

NAME NUMBER
DATE

Sundi¢ A, et al. Vojnosanit Pregl 2010; 67(12): 969-976.
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Apstrakt

Uvod/Cilj. Miomi kao mnajzastupljeniji benigni tumori
materice ve¢ decenijama istrazuju se sa aspekta razlicitih
bazicnih i klinickih disciplina. Uprkos tome, njihova pato-
geneza jos$ uvek nije sasvim razjasnjena. Cilj ove studije bio
je utvrdivanje imunocitohemijskih karakteristika glatkih
misi¢nih ¢elija i komponenti vezivnog tkiva u sastavu
submukoznih mioma uterusa. Metode. Analizirano je 25
uzoraka submukoznih mioma materice dobijenih intraope-
rativno, nakon abdominalne histerektomije prema Aldrid-
ge-u. Uzorci su fiksirani u 4% formalinu i kalupljeni u pa-
raplastu. Rezovi debljine 5 pm bojeni su imunohistohemij-
skom tehnikom DAKO LSAB+/HRP koja je primenjena
za identifikaciju slede¢ih antigena: a-glatkomisi¢ni aktin—a-
SMA, vimentin, dezmin, CD34, CD45 i PCNA (DAKO
specifikacija). Rezultati. Pokazano je da se u sastavu
submukoznih mioma materice nalaze glatke misi¢ne Celije
imunoreaktivne na «a-SMA i dezmin, ali i jedan broj glatkih
misi¢nih ¢elija imunoreaktivnih na «-SMA i vimentin. Ne-
ke od vimentin-imunoreaktivnih éelija pokazuju i imuno-
reaktivnost na PCNA. U sastavu vezivne strome zastuplje-
ni su CD34 imunoreaktivni fibroblasti i krvni sudovi razli-
¢itog precnika. Ispitivanjem distribucije CD45 antigena,
na uzorcima je zapazena umerena ili slaba reakcija. Zak-
ljucak. U sastavu submukoznih mioma uterusa nalaze se
glatke misi¢ne Celije visokodiferentovanog kontraktilnog
fenotipa (imunoreaktivnost na o-SMA i dezmin) kao i
glatke misi¢ne Celije sintetskog fenotipa koje proliferisu
(imunoreaktivnost na «a-SMA 1 vimentin; imunoreaktivnost
na PCNA). U submukoznim miomima uterusa prisutna je
velika koli¢ina vezivnog tkiva nastalog kao produkt sinteze
fibroblasta koji se prema svojim imunohistohemijskim ka-
rakteristikama jasno razlikuju od glatkih misiénih Celija
sintetskog fenotipa.

Kljuéne redi:
materica, neoplazme; miom; miociti, glatki misic;
vimentin; desmin.

Abstract

Background/Aim. Myomas of the utetus, the most com-
mon benign tumors, have been studied for decades from the
aspects of different basic and clinical disciplines. Despite this
fact, their pathogenesis is still pootly understood. The aim of
this study was to determine immunocytochemical character-
istics of smooth muscle cells and connective tissue compo-
nents of submucosal myomas of the uterus. Method. During
the course of this study, 25 samples of submucosal myomas
of the uterus were analyzed, all of them obtained during the
surgery, after abdominal histerctomy by Aldridge. The sam-
ples were fixed in 4% formalin and embedded in paraffin.
Sections of 5 um thickness were stained immunocytochemi-
cally using the DAKO LSAB+/HRP technique to identify o-
smooth muscle actin (x-SMA), vimentin, desmin, CD34,
CD45, CD68 and PCNA (DAKO specification). Results.
Our results suggest that submucosal myomas of the uterus
are build-up of smooth muscle cells which are immunoreac-
tive to «-SMA and desmin, but also to a certain number of
smooth muscle cells which are immunoreactive to «a-SMA
and vimentin. Some of vimentin-immunoreactive cells also
show an immunoreactivity of PCNA. In the build-up of con-
nective stroma CD34-immunoreactive fibroblasts and neo-
vascular formations are also present. By examining the distri-
bution of CD45 antigen, at all the analyzed samples we ob-
served a weak reaction. Conclusion. Submucosal myomas of
the uterus are made-up of smooth muscle cells of the highly
differentiated contractile phenotype (x-SMA- and desmin-
immunoreactivity), as well as smooth muscle cell of the syn-
thetic phenotype which proliferate (x-SMA-, vimentin- and
PCNA-immunoreactivity). In submucosal myoma of the
uterus there is a significant presence of connective tissue as a
result of synthetic activity of fibroblasts, which clearly differ
in their immunocytochemical characteristics from smooth
muscle cells of the synthetic phenotype.

Key words:
uterine neoplasms; myoma; myocytes, smooth muscle;
vimentin; desmin.
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Uvod

Miomi materice, jasno ograni¢eni benigni tumori glat-
komisi¢nog tkiva, najcesce se javljaju u periodu izmedu 35. i
50. godine Zivota, a prisutni su kod 35-70% Zena '. Nakon
menopauze, ucestalost ovih tumora opada i iznosi svega 4%.
Podjednako su zastupljeni kod Zena koje su radale i kod onih
koje nisu. Uzroci nastanka mioma su mnogostruki i jo§ uvek
nedovoljno potvrdeni i dokazani. Smatra se da naslede, rasna
pripadnost i tip konstitucije mogu da budu predisponirajuéi
faktori razvoja mioma . U novije vreme smatra se da je
hormonska stimulacija jedan od najznacajnijih ¢inilaca u
patogenezi ovog oboljenja >, U saglasnosti sa ovom hipote-
zom su i rezultati brojnih savremenih klinickih istrazivanja
kojima je dokazano da miomi materice ne nastaju pre pu-
berteta, da se povecavaju tokom trudnoce i da se smanjuju i
regrediraju tokom menopauze ‘. Medutim, prema nekim is-
trazivanjima, miomi ne nastaju direktnom hormonskom sti-
mulacijom, ve¢ posrednim dejstvom hormona na stepen pro-
krvljenosti uterusa, §to je potvrdeno i ¢injenicom da, ukoliko
tumori preuzimaju vaskularizaciju iz nekog susednog organa,
ne dolazi do njihove regresije u uslovima smanjene hormon-
ske stimulacije .

Prema lokalizaciji, miomi materice dele se na miome
tela (oko 92%) i miome istmusa materice (oko 8%), dok su
miomi cerviksa veoma retki (svega 0,25-0,35%). Prema
pravcu rasta, uobi¢ajeno se dele na submukozne, intramu-
ralne, supserozne i intraligamentarne . Grupi submukoz-
nih mioma (leiomyoma submucosum) pripadaju tumori koji
se svojim rastom pomeraju prema materi¢noj duplji i sme-
Staju pod sluznicu. Svojim poloZajem pritiskaju i istezu en-
dometrijum izazivajuci njegovu atrofiju i nekrozu. Kontra-
kcijama miSi¢nog sloja submukozni miomi mogu da dobiju
polipoidnu formu. Ukoliko dode do kompromitovanja cir-
kulacije u peteljci i nekroze, tumor moze da bude izbacen
kroz cervikalni kanal u vaginu (leilomyoma uteri ad vagi-
num natum-myoma nascens) >. Submukozni miomi javljaju
se kod 5-10% ukupnog broja mioma . Uzrokuju razligite
klinicke simptome, od kojih je najznacajniji metroragija sa
poslediénom anemijom. Histerektomija predstavlja uobi-
¢ajen hirurski tretman u leCenju submukoznih mioma ute-
rusa, ali se u novije vreme primenjuje i manje invazivni
tretman histeroskopske miomektomije ’.

Uprkos tome §to se ve¢ decenijama istraZzuju sa aspe-
kta razli¢itih bazi¢nih i klini¢nih disciplina, patogeneza mi-
oma materice jo§ uvek nije sasvim razjasnjena. Dugo se
smatralo da miomi vode poreklo od glatkih miSi¢nih celija
materice ili od fibroblasta '°. Medutim, postoje i pretposta-
vke da miomi mogu da nastanu i od glatkih miSiénih celija
koje se nalaze u zidovima krvnih sudova materice > '°. Ka-
ko u savremenoj literaturi postoje razli¢ite hipoteze o nas-
tanku i razvoju mioma precizno utvrdivanje imunocistohe-
mijskih 1 morfofunkcionalnih karakteristika heterogenih
¢elijskih populacija u njihovom sastavu doprinelo bi boljem
razumevanju patohistoloskih mehanizama koji dovode do
nastanka mioma materice.

Cilj ovog istrazivanja bio je utvrdivanje histoloske
organizacije submukoznih mioma materice, pre svega ut-

vrdivanje fenotipskog statusa glatkih miSi¢nih celija mi-
oma, utvrdivanje njihove proliferativne aktivnosti, kao i
utvrdivanje sastava ekstracelularnog matriksa strome mi-
oma, stepena neovaskularizacije, kao i leukocitne infil-
tracije.

Metode

Za potrebe ovog istrazivanja koris¢eno je 25 uzoraka
submukoznih mioma uterusa, dobijenih intraoperativno, na-
kon abdominalne histerektomije prema Aldridge-u. Uzorci
su prikupljani u Bolnici za ginekologiju i akuserstvo Klini¢-
ko-bolni¢kog centra ,,Zvezdara“ u Beogradu, od bolesnica
koje su imale nepravilna krvarenja, obilna ili produzena ili i
obilna i produzena krvarenja. Istrazivanje je obavljeno po
dobijanju informisanog pristanka bolesnika u skladu sa Hel-
sinskom deklaracijom i preporukama Svetske zdravstvene
organizacije (SZO) za eksperimente na humanom materijalu,
nakon dobijanja saglasnosti Etickog komiteta.

Tkivo je fiksirano u 4% neutralnom puferovanom
formalinu 24 casa i kalupljeno u paraplastu. Rezovi deb-
ljine 5 pm montirani su na posebne visokoadherentne plo-
¢ice SuperFrost i suSeni na temperaturi od 56 °C u toku 1
sata. Procedura imunohistohemijskog bojenja podrazume-
vala je postupke demaskiranja antigena, blokiranja endo-
gene peroksidaze, inkubiranja preparata sa primarnim an-
tiserumom i postupak izvodenja imunohistohemijske me-
tode — LSAB+/HRP.

Nakon deparafinizacije i rehidratacije tkivnih preseka
vrseno je demaskiranje antigena. Za ovaj proces koris¢ena
je kuéna mikrotalasna peénica Molinex Compact. Demaski-
ranje antigena vrseno je u 0,1 M citratnom puferu, pH 6,0,
na 800 W, u trajanju od 21 minut. Nakon demaskiranja an-
tigena usledilo je blokiranje endogene peroksidaze 3% vo-
denim rastvorom H,0, u trajanju od 10 minuta, a nakon to-
ga nanoSenje primarnog antitela i inkubacija u trajanju od
1h na sobnoj temperaturi, u vlaznoj komori, na nacin koji je
prethodno opisan ' '2. Koridéena su slede¢a primarna anti-
tela u datim razblazenjima (prema DAKO specifikaciji):
vimentin (1:100), a-glatkomiSi¢ni aktin (1:25), dezmin
(1:10), CD34 (1:25), CD45 (zajednicki antigen leukocita
(Leucocyte Common Antigen — LCA) (1:50) i PCNA (1:25).
Nakon inkubacije sa primarnim antitelom, usledila je inku-
bacija, prvo sa biotiniziranim vezuju¢im antitelom, a zatim
sa streptavidinom obelezenim peroksidazom. Postupak je
zavrSen inkubacijom preseka u meSavini supstrat-
hromogena (DAKO liquid DAB + Substrate — Chromogen
system KO679 ) 5 min na sobnoj temperaturi. Kao opsti ra-
stvaraC antiseruma i sredstvo za ispiranje izmedu razli¢itih
koraka u toku imunohistohemijske procedure bojenja koris-
éen je 0,1M fosfatni pufer pH 7,4. Celijska jedra bojena su
Mayer-ovim hematoksilinom.

Sva imunohistohemijska bojenja izvedena su uz kon-
trolu kvaliteta i specificnosti bojenja, primenom pozitivnih i
negativnih kontrola prema propozicijama UK NEQAS (UK
National External Quality Assessment for Immunocyto-
chemistry — UK NEQAS).
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Rezultati

Na svim uzorcima submukoznih mioma uterusa analizi-
ranih u ovoj studiji zapaZeni su razli¢iti stepeni atrofije endo-
metrijuma iznad mioma, parenhim tumora sastavljen od glat-
kih miSi¢nih Celija i vezivna stroma sastavljena od kolagenih i
elasti¢nih vlakana, fibroblasta i krvnih sudova. Na analizira-
nim uzorcima nisu zapazene sekundarne promene, niti ulcera-
cije endometrijuma. Prema histoloskom tipu, 17 uzoraka klasi-

fikovani su kao celularni miomi sastavljeni od gusto zbijenih
glatkih miSiénih Celija, dok je 8 uzoraka pripadalo vaskularnim
miomima, sastavljenim od glatkih miSiénih ¢elija izmedu ko-
jih su se nalazili krvni sudovi veceg ili manjeg pre¢nika.
Ispitivanjem fenotipskih karakteristika ¢elija u sastavu
analiziranih mioma uterusa utvrdeno je da najveéi broj
glatkih miSi¢nih ¢elija u njihovom sastavu pokazuje imuno-
reaktivnost na a-glatkomisiéni aktin i dezmin (slike 1 1 2).
Mali broj glatkih misi¢nih ¢elija pokazivao je imunoreakti-

Sl 1 — Glatke miSi¢ne ¢elije submukoznog mioma materice (imunocitohemijsko bojenje na a-glatkomisi¢ni aktin)
a(x32); b (x 64); cid(x128)

SL 2 — Glatke miSi¢ne ¢elije submukoznih mioma materice
a i b - imunohistohemijsko bojenje na dezmin, x 64
¢ - imunocitohemijsko bojenje na vimentin, x 32
d - imunocitohemijsko bojenje na vimentin, x 64

Mladenovi¢-Mihailovi¢ A, et al. Vojnosanit Pregl 2010; 67(12): 977-982.
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vnost na a-glatkomi$iéni aktin i vimentin (slike 1 i 2). Neke
od vimentin-imunoreaktivnih glatkih miSi¢nih celija poka-
zivale su i imunoreaktivnost na PCNA. Ispitivanjem distri-
bucije CD34 antigena, utvrdeno je njegovo prisustvo u fib-
roblastima vezivne strome, kao i u endotelu krvnih sudova
mioma (slika 3). Osim ekspresije CD34 antigena, endotel
krvnih sudova mioma, pokazivao je imunoreaktivnost na
vimentin, dok su glatke misi¢ne ¢elije u njihovom zidu po-
kazivale imunoreaktivnost na a-glatkomisi¢ni aktin i dez-
min (slike 1 i 2). Ispitivanjem distribucije CD45 antigena,
na uzorcima je zapazena umerena ili slaba reakcija.

ce zbog prisustva vezivnotkivne komponente u miomima.
Medutim, u svetlu eksperimentalnih radova koji datiraju od
sredine dvadesetog veka, preovladalo je miSljenje da miomi,
fibromiomi i fibromi materice, vode poreklo od glatkih misi-
¢nih ¢elija. Najranije studije, pokazale su u in vitro uslovima
da miomi vode poreklo od glatkih migi¢nih éelija materice .
Medutim, glatke misi¢ne ¢elije, pokazuju visokodiferentovan
kontraktilni fenotip, dok je nastanak mioma povezan sa pro-
liferativnom aktivno$céu Celija, koja je karakteristi¢na za sin-
tetski fenotip. Moguée je da vimentin-imunoreaktivne Celije
zapazene u na$oj studiji, predstavljaju glatke miSi¢ne Celije

Sl 3 a-d. — Submukozni miom materice (imunocitohemijsko bojenje na CD34, x 64)

Diskusija

Rezultati ove studije pokazali su da najveci broj glatkih
miSi¢nih ¢elija submukoznih mioma uterusa eksprimira o-
glatkomisSicni aktin i dezmin, dok mali broj ¢elija eksprimira
a-glatkomisi¢ni aktin i vimentin. Prema podacima iz literatu-
re, glatke misi¢ne ¢elije mogu da eksprimiraju kontraktilni ili
sintetski fenotip. Migracija, proliferacija i sintetska aktivnost
glatkih miSi¢nih ¢elija odredena je njihovim sintetskim feno-
tipom. Za razliku od glatkih misi¢nih celija kontraktilnog fe-
notipa, ¢elije sintetskog fenotipa nisu medusobno spojene
komunikantnim spojevima. U citoplazmi imaju veoma raz-
vijene sintetske organele, granulirani endoplazmatski reti-
kulum i Goldzijev aparat, sa vrlo malo miofibrila. Ovaj fe-
notipski status je karakteristican za pocetne faze razvoja
glatkih misi¢nih ¢elija, tokom embrionalnog Zivota i tokom
rasta. Ove nedovoljno diferentovane forme sintetiSu kolagen,
elastin i proteoglikane, pa podsecaju na fibroblaste. Odgova-
raju na dejstvo citokina i specifi¢nih faktora rasta '*.

Dugo se smatralo da miomi materice vode poreklo od
miSiénih ¢elija ili od fibroblasta. Ova teorija imala je pristali-

sintetskog fenotipa, koje predstavljaju prekursore za nasta-
nak mioma materice, §to ¢emo u nastavku razmotriti.
Posebno je zanimljivo prisustvo vimentin-imunoreak-
tivnih cCelija, zapaZzenih u ovoj studiji, koje su lokalizovane
unutar traka glatkih miocita imunoreaktivnih na dezmin.
Prema podacima iz dostupne literature, vimentin je protein
molekulske mase 52—57 kDa u intermedijarnim filamenatima
¢elija mezenhimalnog porekla (fibroblasta, endotelnih celija,
glatkih miSi¢énih celija, hondrocita, limfocita i celija krvi),
dok je dezmin proteinski molekul tezine 53-55 kDa koji
ucestvuje u formiranju intermedijarnih filamenata diferenci-
ranih glatkih, skeletnih i sréanih migiénih éelija '*. Poznato je
da glatke miSi¢ne ¢elije koeksprimiraju vimentin i dezmin. U
patologiji uobicajeno se koristi imunohistohemijsko bojenje
na vimentin za diferencijaciju malignih tumora mezanhimal-
nog porekla i karcinoma "°. Medutim, i neki benigni tumori,
pre svega bubrega, pluéa, zeluca, dojke, materice, jajnika i ti-
reoidne zlezde, kao i meSoviti tumori pljuvacnih Zlezda mo-
gu da eksprimiraju ovaj antigen, Sto se smatra posledicom
koekspresije vimentinskih i keratinskih filamenata u tumor-
skim ¢elijama i ¢injenicom da antitela na vimentin mogu da
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pokazuju ukrstenu reaktivnost sa citokeratinskim intermedi-
jarnim filamentima '®. Koekspresija vimentina i dezmina za-
pazena je i u nekim tumorima mekog tkiva kao §to su rab-
domiosarkomi i leiomiosarkomi .

Prema podacima iz literature, imunocitohemijsko doka-
zivanje prisustva glatkih misi¢nih celija zasniva se na indi-
rektnoj metodi dokazivanja prisustva a-glatkomisiénog akti-
na u sarkoplazmi ovih ¢elija. U ranim mesecima, po rodenju,
50% glatkih miSiénih celija jo§ uvek ne eksprimira a-
glatkomiSiéni aktin, dok je takvih ¢elija manje od 1% u odra-
slom organizmu. PoSto je o-glatkomiSi¢ni aktin dokazani
marker diferencijacije glatkih misi¢nih Celija, o¢igledno je da
se potpuna diferencijacija ovog fenotipa dovrSava u meseci-
ma nakon rodenja'"'. Posle zavriene sinteze o-
glatkomiSi¢nog aktina, zapocinje ekpresija teSkih lanaca
glatkomiSi¢nog miozina i dezmina, pa se prisustvo ovih fi-
lamenata u sarkoplazmi moze koristiti kao marker visokodi-
ferenciranog kontraktilnog fenotipa '®. Rezultati velikog
broja savremenih istrazivanja pokazali su da u nekim patolo-
Skim stanjima, poput vaskularnog remodelovanja, kongeni-
talnih oboljenja krvnih sudova, ali i tokom patogeneze tumo-
ra nastalih od mezoderma, glatke misi¢ne celije pokazuju
izostanak reakcije na markere diferenciranog kontraktilnog
fenotipa, odnosno na teske lance glatkomiSi¢nog miozina i
dezmin. Uporedo sa gubitkom dezminske ekspresije, doka-
zana je evidentna ekspresija vimentina, intermedijarnog fi-
lamenta koji je karakteristiCan za sve Celije nastale od mezo-
derma. Posto se ova dva intermedijarna filamenta, prema po-
dacima iz literature, koeksprimiraju u glatkim misi¢nim ce-
lijama, ,,pomeranje” ekspresije ka vimentinu svedo¢i o gu-
bitku kontraktilnih karakteristika i poslediénom nastanku
sintetskog fenotipa '>'". 1 druga istraZivanja pokazala su da
glatke miSi¢ne ¢elije 1 u zrelom dobu, u nekim razli¢itim
oboljenjima mogu da eksprimiraju sintetski fenotip. Smatra
se da je jedan od kljuénih momenata u patogenezi ovih obo-
ljenja gubljenje ekspresije markera diferenciranog kontrak-
tilnog fenotipa glatkih misi¢nih ¢elija, odnosno njihov pre-
lazak iz kontraktilnog u sintetski fenotip. Ova fenotipska
transformacija omogucéava proliferaciju glatkih miSi¢nih ce-
lija i sintetsku aktivnost '°.

Rezultati studija drugih autora, pokazali su da se u sas-
tavu mioma uterusa nalaze vretenaste glatke miSi¢ne Celije
koje pokazuju koekspresiju vimentina i dezmina, dok veoma
mali broj ¢elija pokazuje samo imunoreaktivnost na vimen-
tin, $to je autorima ukazivalo na fibroblaste '°. Transmisio-
nom elektronskom mikroskopijom potvrdeno je prisustvo
glatkih misiénih cCelija diferenciranog kontraktilnog fenotipa
i fibroblasta. Medutim, u pomenutoj literaturi nema podataka
koji bi ukazivali na to da li je re¢ o miofibroblastima, odnos-
no glatkim misi¢nim c¢elijama sintetskog fenotipa, Sto bi bilo
zanimljivo utvrditi u nekom daljem istrazivanju.

Neke studije pokazale su da glatke miSi¢ne ¢elije mio-
ma uterusa eksprimiraju dezmin i imaju morfologiju sli¢nu
glatkim miocitima neizmenjenog uterusa, §to sugerise da se u
sastavu ovih mioma nalaze glatke miSi¢ne Celije visokodife-
rentovanog kontraktilnog fenotipa '*. Medutim, visokodife-
rencirane kontraktilne ¢elije ne proliferiSu, a jedan broj glat-
kih miocita analiziranih u nasoj studiji, ali i u studijama dru-

gih autora, pokazivao je proliferativnu aktivnost, odnosno
PCNA-imunoreaktivnost.

Mozda je fenotipska tipizacija prisutnih vimentin-
imunoreaktivnih glatkih misi¢nih éelija zapazenih kako u na-
$0j studiji, tako i u radovima drugih autora, razjasnjena u no-
vijim podacima iz literature. Nedavno su, naime, u sastavu
mioma uterusa identifikovane  posebne  vimentin-
imunoreaktivne Celije koje su lokalizovane izmedu snopova
glatkih misi¢nih éelija imunoreaktivnih na dezmin *’. Ove
¢elije razlikuju se prema svojim morfoloskim karakteristi-
kama od glatkih misi¢nih Celija i fibroblasta. Karakterise ih
okrugao ili ovalni oblik, bez citoplazmatskih nastavaka, pa
su ozna&ene kao ,,poseban tip fibroblasta® *'. Utvrdeno je da
ove ¢elije odgovaraju na dejstvo inflamatornih citokina, da ih
produkuju, da mogu da sintetiSu prostaglandine i §to je pose-
bno bitno, da mogu da se diferenciraju u miofibroblaste, Sto
ukazuje na njihovu slabu diferentovanost *>*. Moguée je da
su ove ¢elije upravo prekursori ¢elija mioma uterusa, odnos-
no, da predstavljaju neku vrstu progenitornih Celija. I drugi
radovi pokazali su da je re¢ o nedovoljno diferentovanim fib-
roblastima koji sintezom razli¢itih aktivnih supstanci stvaraju
uslove za razvoj tumora.

Medutim, na$i rezultati pokazali su da vimentin-
imunoreaktivne Celije ne pokazuju imunoreaktivnost na
CD34 §to bi bila uobicajena karakteristika fibroblasta **, tako
da ostaje pretpostavka da je re¢ o nedovoljno diferentovanim
glatkim misiénim Celijama sintetskog fenotipa. Nasuprot to-
me, fibroblasti u vezivnoj stromi pokazuju izrazitu CD34
imunoreaktivnost, uz izostanak reakcije na markere kontrak-
tilnog fenotipa. Izrazitu CD34 imunoreaktivnost pokazuje i
endotel velikog broja krvnih sudova prisutnih u vezivnoj
stromi, medutim, njihova ocuvanost lumena i jasna struktura
zida uz prisutne atrofi¢ne promene endometrijuma materice
sugeri$u da nepravilna krvarenja kod Zena sa submukoznim
miomom materice nastaju kao posledica atrofi¢nog i istanje-
nog endometrijuma.

U submukoznim miomima materice analiziranim u ovoj
studiji, bili su prisutni retki leukociti, odnosno, nije zapazena
izrazena inflamatorna reakcija.

Rezultati analize fenotipskih karakteristika celija
submukoznih mioma materice analiziranih u ovoj studiji,
mogli bi da budu u saglasnosti sa savremenim konceptom
patogeneze mioma. Prema ovoj hipotezi, glatke miSi¢ne
¢elije materice vode poreklo od pluripotentnog uterusnog
primordijuma, koji ¢ine epitelne celomske i mezenhimne
supcelomske c¢elije. Razliku u nastanku endometrijuma i
miometrijuma gotovo da je nemoguce odrediti, s obzirom
na to da ve¢ u ranom embrionalnom dobu nestaje granica
izmedu epitela i mezenhima onih delova Muller-ovih ka-
nala iz kojih nastaje uterus. Stoga, zbog biopotencijala ne
moze se jasno odrediti geneza neoplazmi koje se razvijaju u
materici te su opravdane pretpostavke pojedinih autora da
¢elije ovih tumora vode poreklo od stromalnih ¢elija endo-
metrijuma %,

Studije koje su izucavale razvoj glatkih miSi¢nih Celija
u tkivima koja vode poreklo od endoderma (digestivni i uri-
narni trakt) i od mezoderma (Miller) tokom fetalnog razvoja
pokazuju da je razvoj glatkih miSi¢nih ¢éelija u mezodermal-
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nim tkivima sporiji od razvoja glatkih misi¢nih éelija u en-
dodermalnim tkivima. Nediferentovane ¢elije koje proliferisu
i diferenciraju se u glatke misi¢ne Celije materice, tokom fe-
talnog perioda imaju duzi period nestabilnosti pri ¢emu su
izlozene mnogobrojnim spoljasnjim faktorima kao $to su ste-
roidni hormoni ili faktori rasta majke. Nediferencirane celije
na koje uticu, za sada, nepoznati faktori, verovatno postaju
kasnije progenitorne ¢elije od kojih se razvijaju miomi mate-
rice. Progenitorne Celije ostaju u miomu i verovatno pocinju
rast posle menarhe, rastu¢i tokom reproduktivnog perioda,
kada postoji najveca aktivnost ovarijuma. U postmenopauzi,
kada dolazi do pada koncentracije steroidnih hormona dolazi
do prestanka rasta mioma materice .
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Zakljucak

Rezultati ove studije upuéuju na zakljucak da se u sas-
tavu submukoznih mioma materice nalaze glatke miSi¢ne
¢elije visokodiferentovanog kontraktilnog fenotipa (imuno-
reaktivnost na a-SMA i dezmin), kao i glatke miSi¢ne Celije
sintetskog fenotipa koje proliferisu (imunoreaktivnost na o-
SMA i vimentin; imunoreaktivnost na PCNA). Za razliku od
uobicajene strukture miometrijuma, u submukoznim miomi-
ma materice prisutna je velika koli¢ina vezivnog tkiva nas-
talog kao produkt sinteze fibroblasta koji se prema svojim
imunohistohemijskim karakteristikama jasno razlikuju od
glatkih mi$iénih Celija sintetskog fenotipa.
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Mechanical injuries of the eye: incidence, structure and possibilities

for prevention

Mehanicke povrede oka: ucestalost, struktura 1 moguénost prevencije

Milos Jovanovié, Ivan Stefanovic¢

Clinical Center of Serbia, Institute for Eye Diseases, Belgrade, Serbia

Abstract

Background/Aim. Despite technological advances used in
everyday clinical practice, injuries of the eye caused by vari-
ous agents still produce blindness and poor vision in a sig-
nificant number of people. The aim of this study was to
analyze factors leading to occurrence of mechanical injuries
of the eye. Methods. Mechanic injuries of the eye in pa-
tients treated at the Institute for Eye Diseases of the Clinical
Center of Serbia in Belgrade, in an eight-year period were
analyzed. Investigated parameters were: sex and age of pa-
tients, their profession, time of injury (months, days and
hours), place and way of injury and a visual acuity on admis-
sion and dismiss, as well as further follow-up. Type of injury
(closed or opened injuries of the eyeball), with all the com-
plications that followed were carefully noted and monitored.
The time of primary surgical repair was noted and analyzed,
whenever necessary. Results. In the period of eight years,
2701 patients (2 257 males and 444 females) were treated in
the hospital due to mechanical injury of the eye. Almost
equally, both the right (50.5%) and the left eye (49.5%) were
injured, while in 39 (1.4%) patients both eyes were injured
at the same time. The injuries occurred in all age groups, but
mostly in adults, employed persons, aged from 16 to 65
(70%). Among injured children, 18.8% were beyond the age
of 15. Most frequent injuries occurred in workers (39%),
and then in pupils (16.3%). Wood was the mean of injury in
23.7% of cases, sharp and pointed objects in 16.1%, ham-
mering and metal particles in 14.4%, glass in 10.1%, and
other different objects in the rest of 35.7% of all injured
persons. There were other very serious means or mecha-
nisms of eye injuries, like hair band, dog bite, rooster’s beak,

Apstrakt

Uvod/Cilj. Uprkos tehni¢kim dostignuéima koja se koriste
u svakodnevnoj klinickoj praksi, mehanicke povrede oka
izazvane razlicitim uzrocima jo§ uvek dovode do slepila i
smanjene sposobnosti vida kod znac¢ajnog broja ljudi. Cilj
ovog rada bio je analiza faktora koji dovode do mehanicke
povrede oka. Metode. Analizirane su mehanicke povrede
oka kod bolesnika koji su bolnicki leceni u Institutu za oc-

rubber bullet, etc. Considering months in the year and days
in the week, the injuries were almost equally distributed, and
related to the time of day even 75% occurred between 10
a.m. and 10 p.m. Most injuries (38.2%) occurred while do-
ing some work out of professional working place, while
only 25.4% injuries occurred at the working place. Most of
the patients (30.3%) had visual acuity L+P+ (light percep-
tion with correct projection) only, on attendance, but it
varied from complete blindness to 1.0. There were 1282
blunt injuries (contusion) (47.5%) and 1373 penetrating
eyeball injuries (50.8%), while the rest (1.7%) were injuries
of ocular adnexa. Most of the primary surgical treatments
(63.7%) were done in the first 24 hours from the moment
of the injury. At dismiss, visual acuity was normal in 53.2%,
the eye was blind in 19.1% injured patients. Conclusion.
The results of this study showed that the injuries occurred
most frequently in actively working people and pupils, that
men were injured five times more often than women; that
wood, sharp objects and glass were the most common
means, that there was an equal number of blunt injuries and
penetrating wounds, and that it was very important to treat
injury promptly, preferably within the first 24 hours. By
further analysis, it might be concluded that many injuries
could have been prevented, avoiding long medical treatment
and accompanying costs, and what is most important -
permanent invalidity caused by reduced visual function or
blindness of the injured eye is avoidable.

Key words:

eye injuries; eye injuries, penetrating; incidence;
diagnosis; treatment outcome; risk factors; risk
management.

ne bolesti Klinickog centra Srbije u Beogradu u periodu od
osam godina. Od parametara analizirani su pol i starost
bolesnika, njihovo zanimanje, vreme kada se povreda desila
(po mesecima, danima i satima), mesto i nacin gde su se
povrede desile, kao i ostrina vida pri prijemu i pri otpustu
ili kasnijim kontrolama. Analizirana je i vrsta povrede (zat-
vorena ili otvorena povreda ocne jabucice) sa svim kompli—
kacijama. Na kraju je dato i vreme kada je izvrSena primar-
na hirurska obrada rane na oku, ukoliko je ona bila neop-
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hodna. Rezultati. U toku osam godina, zbog mehanicke
povrede oka, bolnicki je le¢eno 2 701 bolesnik (2 257 osoba
muskog i 444 osoba zenskog pola). Skoro podjednako bilo
je povredivano i desno (50,5%) i levo oko (49,5%), dok su
kod 39 (1,4%) bolesnika bila povredena oba oka istovre-
meno. Povrede su se desavale u svim starosnim kategorija-
ma, ali najcesée kod odraslih radno aktivnih osoba starosti
od 16 do 65 godina (70,0%). Medu decom uzrasta do 15
godina bilo je 18,8% povredenih. Najcesée su se povredi-
vali radnici (39,0%), a zatim ucenici (16,3%). Drvo je bilo
uzrok povrede kod 23,7%, ostri 1 Siljati predmeti kod
16,1% ispitanika, ceki¢ i metal kod 14,4%, staklo kod
10,1%, a drugi uzrocnici kod preostalih 35,7% povredenih
ispitanika. Bilo je i vtlo retkih uzro¢nika povrda oka, kao
sto su rajf, ujed psa, kljun petla, gumeni metak itd. Prema
mesecima i danima, povrede su bile skoro podjednako ras-
poredene, a prema dobu dana, ¢ak 75,0% povreda desilo se
od 10 sati pre podne do 10 sati uvece. Najvise povreda
(38,2%) desilo se pri obavljanju posla van profesionalnog
radog mesta, dok je na poslu zadobijeno 25,4% povreda.
Najvedi broj bolesnika (30,3%) pri prijemu imao je vidnu
ostrinu L+P+ (osecaj svetla sa ta¢énom projekcijom), ali je

vidna o$trina na prijemu bila od amauroze do 1,0. Zabele-
zene su 1 282 kontuzione povrede (47,5%) i 1 373 penet-
rantne povrede ocne jabucice (50,8%), dok su ostale (1,7%)
bile povrede pomoénih organa oka. Najveci broj primarnih
obrada rane (63,7%) izvrsen je u prva 24 ¢asa od momenta
povrede. Pri otpustu vidna ostrina je bila normalna kod
53,2%, dok je amauroza postojala kod 19,1% povredenih
bolesnika. Zaklju¢ak. Rezultati ove studije pokazuju da se
najéesée povreduje radno aktivno stanovnistvo i ucenici,
(muskarci pet puta ¢esée od zena), da su drvo, ostri pred-
meti i staklo najceséi uzrocnici povreda, da je podjednak
broj kontuzionih i penetrantnih povreda i da se neophodna
primarna obrada rane preduzima najéesée u prva 24 ¢asa od
povrede. Daljom analizom ovih faktora moze se zakljuciti
da su se mnoge povrede mogle prevenirati, ¢ime bi se spre-
c¢ilo dugotrajno lecenje i troskovi lecenja, a ono $to je naj-
vaznije, mogla se izbedi trajna invalidnost zbog smanjenja
sposobnosti vida ili slepila na povredenom oku.

Kljucne reci:

oko, povrede; oko, penetrantne povrede; incidenca;
dijagnoza; leCenje, ishod; faktori rizika; rizik, kontrola.

Introduction

Eye injuries are an important cause of blindness and
poor vision ">, They are more common in young people,
causing permanent invalidity, as well as a reduced working
and everyday life capability.

In children, injuries are one of the most common causes
of blindness °.

Eye injuries can be caused by various agents. In under-
developed countries, as well as in rural areas, they are most
frequently caused by wood *, by branch or thorn, while in in-
dustrially developed countries they most frequently occur at
place of work, sport grounds, or during recreation > . Chil-
dren are more frequently injured at home or while playing,
with blunt or sharp objects *° .

Although nowadays we do have powerful drugs and
microsurgery reached unimagined limits, prognosis for seri-
ous eye injuries is still poor, in general '*''. Eye injuries re-
quest long-lasting care, including hospital treatment, a long
period of conservative medication, with a possibility of one
or repeated surgeries '~ This has a big social and eco-
nomic effects ''. That is why in many studies, particularly in
those dealing with epidemiology of eye injuries, the full at-
tention has been given to preventive measures *'* 7.

In our previous paper * we dealt with similar problems
of mechanical eye injuries, only for some shorter period of
time - five years.

The aim of this study was to analyze factors leading to
occurrence of mechanical eye injuries as well as to reveal the
possibilities for prevention and, consequently, to reduce the
number of eye injuries.

Methods

This prospective study included patients with mechani-
cal injuries of the eye that had been treated at the Institute for

Eye Diseases of the Clinical Center of Serbia in Belgrade
during a period of eight years (January 1st 2000 - December
31st 2007). Only the patients with major traumas were hos-
pitalized, and both contusions and penetrating injuries were
analyzed.

The following factors were noted: sex and ages of pa-
tients, their occupation, place of injury, way of injury, time
(concerning months, days and the time of the day), visual
acuity in the moment of the first contact with the doctor, and
visual acuity at dismiss, too. Types of injuries (blunt or
penetrating) were noted, with all possible complications. In
blunt eyeball injuries, damage to the structures in the eye
were examined, as well as the eyeball rupture if present; in
penetrating injuries, we studied the place of eyeball penetra-
tion, whether a scleral wound was in question, or both cornea
and sclera were injured at the same time. Also, it was em-
phasized whether the injury was accompanied with a trau-
matic cataract or not. The number of penetrating injuries
with a retained intrabulbar foreign body was shown. At the
very end, we noted the time of primary surgical repair.

Results

As a result of mechanic injuries, in the period of eight
years, 2 701 patients were hospitally treated. That means that
an average of one patient a day was kept for treatment in the
hospital. Of all hospitalized, there were in total 2 257 men
(83.6%) and 444 women (16.4%), the male/female ratio be-
ing 5.1:1. Out of 2 701 patients, 39 (1.4%) had injuries to
both eyes, while 2 662 (98.6%) had one eye injured. Of
those, 1364 (50.5%) had the right eye injured, 1337
(49.5%) the left one. Injured patients aged from 2 to 88
years, with an average of 35.5 years of age (Figure 1).

Considering patient’s occupation, there were 1 053
(39.0%) workers, 439 (16.3%) pupils, 309 (11.4%) unem-
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ployed people, 240 (8.9%) farmers, 187 (6.9%) employees, 183
(6.8%) preschool children, 164 (6.1%) housewives, 60 (2,2%)
students and 66 (2.4%) retired people injured (Figure 2).

500
400
300 {7
200
100

Number of patients

-7 815 1625 26-35  36-45 4655 G665 6675 =T
Age

Fig. 1 — Age distribution of injured patients
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Fig. 2 — Distribution of injured patients according to their
occupation

The causes and mechanisms of injuries were: wood in
639 (23.7%) studied persons, pointed and sharp objects in
435 (16.1%), hammering and metal particles in 389 (14.4%),
glass in 274 (10.1%), cork of beer or any other bottle in 82
(3.0%), plastics in 119 (4.4%), electric battery explosion in
31 (1.1%), injuries due to falls in 150 (5.5%), eye injuries in
fighting in 149 (5.5%), puck suspenders and elastic rubber
bands in 64 (2.4%). The rest of the patients, 203 (7.5%), got
injured in different, often bizarre manners as violations of the
bale or an explasione object, for example (Figure 3).
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Fig. 3 — Distribution of injured patients according to cause
and mechanism of injury

Injuries to both eyes occurred mainly in traffic acci-
dents or were caused by explosive equipments. One psy-
chotic patient was self-injured: with his hand, he pulled out
his own right eyeball and destroyed the left one leading it to
traumatic rupture and semievisceracion.

Month distribution was unremarkable (Figure 4). For
the days in a week, the number of patients with eye injuries
was also similar — varying from 299 on Tuesdays to 430 on
Sundays (Figure 5).
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Fig. 5 — Number of patients with eye injuries by days in week

Taking a look at distribution of injuries depending on
the part of a day, the day is divided into four-hour periods.
Between 6 h a.m. and 10 h a.m. - 461 (17.1%) patients were
injured, from 10 h to 14 h - 749 (27.7%), from 14 h to 18 h -
836 (31,0%), from 18 h to 22 h - 440 (16.3%), from 22 h to
02 h - 136 (5.0%), from 2 h to 6 ha.m. - 79 (2.9%) patients
were injured (Figure 6).
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Fig. 6 — Number of injuries in different periods of a day

Injuries occurred in different places: at the professional
working place in 686 (25.4%) patients, at work but not at the
professional working place in 1031 (38.2%), at home in 336
(12.4%) patients, in traffic accident in 134 (5.0%), while
playing in 217 (8.0%), during recreation in 130 (4.8%), at
school in 106 (3.9%) patients (Figure 7).
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Fig. 7 — Distribution of injured patients depending on place
of infliction of injuries
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On admission, visual acuity in injured eye was: no light
perception in 170 (6.2%), light perception without correct
projection in 269 (9.8%), light perception with correct pro-
jection in 832 (30.3%), 1/60-0,1 in 466 (17.0%), 0.2-0.5 in
339 (12.4%), 0.6-0.8 in 254 (9.3%), and 0.9-1,0 in 410
(15%) (Figure 8).
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Fig. 8 — Distribution of injured patients according to visual
acuity of the injured eye on admission

L - light perception, P — correct projection

Hospitalization of the patients with injuries of the eye
lasted in average 6.7 days. Visual acuity upon dismiss had
following values: no light perception in 441 (16.1%), light
perception without correct projection in 112 (4.1%), light
perception with correct projection in 151 (5.5%), from 1/60-
0.1 in 103 (3.8%), from 02-0.5 in 140 (5.1%), 0.6-08 in 240
(8.8%), and 0.9 -1.0 in 1 514 (55.2%) patients (Figure 9).

160
1400
1200 §
1000 1
800 4
60
200 1
200 1
n =
‘Amaurose L+P-

Number of patients

L+P+ 1/60-0.1 0.2-0.5 0.6-0.8 0.9-1.0

Yisual acuity
Fig. 9 — Distribution of injured patients according to visual

acuity of the injured eye on dismiss
L - light perception, P — correct projection

This was not a definite visual acuity.

Blunt eyeball injuries occurred in 1 282 (47.5%), pene-
trating ones in 1 373 (50.8%) patients, while 85 (1.7%) were
hospitalized due to an adnexal injury.

Hyphema was the most frequent cause of hospitaliza-
tion in patients with blunt injuries. It was found in 1 123
(87.6%) cases, and in all of them it was the direct reason for
hospitalization. Also we saw: iridodialysis in 62 (4.8%), iri-
dorhexis in 33 (2.6%), subluxation of the lens in 146
(11.4%), lens luxation in 127 (9.9%), hemophthalmos in 74
(5.0%), edema and hemorrage of retina in 89 (6.9%), and the
eyeball rupture in as much as 248 (19.30%) patients.

Total percentage of complications was more than
100%, as one injured eye sometimes harbored several com-
plications. In 1 373 patients suffering a penetrating eyeball
injury, the place of penetration was: cornea in 809 (58.9%),
sclera in 265 (19.3%), and both cornea and sclera in 299
(21.8%) patients. The penetration through cornea was fol-
lowed by traumatic cataract in 365 or 45.1% patients of all

cases with perforated cornea, there was no cataract in the rest
of 444 (54.9%) patients. Scleral perforation was accompa-
nied with traumatic cataract in only 15 patients (5.7%). Per-
foration of both cornea and sclera with traumatic cataract
was registered in 117 (39.1%), and without cataract in 182
(60.9%). Among patients with a penetrating injury of the
eyeball, in 433 (31.5%) there was an intrabulbar foreign
body of different nature.

Primary surgical repair was done in 1 522 patients. Op-
erations were performed at different times after injury:
within the first eight hours in 274 (18.0%) patients, in the pe-
riod of 8 to 24 hours in 695 (45.7%), at the period of 24-48
hours in 260 (17.1%) and in more than 48 hours from the
moment of injury in 293 (19.2%) patients (Figure 10).
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Fig. 10 — Number of operations according to the period
between time of injury and primary surgical repair

Discussion

In one of our previous papers '° we analyzed mechani-
cal injuries of the eye with the same parameters for a period
of five years. Now we carry out the same analysis again, but
for a period of eight years with much more patients. Al-
though the purpose of the study is the same as the previous
one, our additional intention was to find out if anything
changed in the meantime. This time, 2 701 patients with a
total of 2 740 mechanical eye injuries were analyzed. This is
a respectable group, so that the results and conclusions
should be valid. We had an average of one serious hospitally
treated injury each day in those 8 years. As the Institute for
Eye Diseases of the Clinical Center of Serbia in Belgrade is a
referent center for the treatment of eye injuries in Serbia, the
majority of patients with serious eye injuries were treated
there. Considering that Serbia has a population of approxi-
mately 8 million, then we see that the incidence of mechani-
cal eye injuries is 4 out of 100 000 inhabitants per year. This
number is somewhat bigger in fact, because a number of in-
jured persons had been hospitalized and treated elsewhere:
other university clinics or provincial eye departments. In
various studies, the incidence of eye injuries per 100 000 in-
habitants/year varies very much ',

Incidence of injury of the right and the left eye was al-
most equal. What particularly worries us, are the simultane-
ous injuries of both eyes, seen in 39 (1.4%) patients. Those
were very serious cases, resulting in poor vision in both eyes,
blindness in one and poor vision in other, or even blindness
in both eyes.

In literature, there is a statement that eye injuries are
more common in men than in women > **. In our study,
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there were 5.1 times more men than women. We discovered
that the same was true in children and young, as well as in
grown up persons, while in elderly - the number of injured
males and females is almost equal. Such gender distribution
is understandable when you know that boys play more dan-
gerous games, also using toys that can injure the eye, while
grown up men more frequently are exposed to eye injuries at
work, in traffic, during recreation, in fight. Old persons, both
men and women, are somewhat protected being generally
less active. They are more frequently injured at home, mov-
ing around without enough care, or fall at home or in the
street.

Anyhow, all age categories suffered injuries: small
children, pupils, adults, working populations, but also retired
and very old people. As it could be expected, among the in-
jured were mostly working people, aged between 26 and 65
(54.4%). There has been a disturbing high percentage (6.8%)
of injured children younger than 7 - preschool children.
Among them, there were also children just one year old or
slightly older, that were “accidentally” injured with a knife,
glass or other sharp object which normally should not be
found in the hands of such a small children. Dangerous ob-
jects or tools must not be kept in places reachable by chil-
dren. Small children are not able to recognize the threat — the
difference between dangerous and not dangerous objects -
but parents or grandparents should always think about it.
That is why we think that “by accident” should not exist:
there is only our carelessness, our negligence and our inca-
pability to foresee possible consequences of such a careless-
ness. If we look upon this problem seriously, almost all eye
injuries could be avoided.

There was also found a considerable percentage of inju-
ries in school children (12.0%), aged 8—15. They were in-
jured in school (pencil, pair of compasses, chalk, glass), in
the school yard (various games), at sport hours (ball, finger
or elbow of a schoolmate), at home or outside. Again, in the
majority of cases this was due to carelessness. Negligence is
the primary cause of injuries. On the bases of a more com-
plete analysis of causes and ways of getting injured, it was
seen that such injuries could have been avoided, too, at least
in 70% of the tested patients.

Also, in the biggest group of injured patients (actively
working population) which we already mentioned, injuries
are avoidable. Injuries at the working premises, in the first
place, the injured person not using protective means pre-
scribed by low. We also met a quite number of injured
(38.2%) among those who were doing some other work, out
of their professional place of work, for which they had not
been prepared enough. There are two basic reasons for inju-
ries. The first, not being trained enough for such kind of
work, the second — work without any protection at all, al-
though it was obligatory.

The retired were injured in different ways, most often at
homes (fall in the bathtub, hitting the shower-battery, falling
and hitting furniture edges), particularly at night. In the same
group there were also elderly farmers, injured in stable,
while working in field, cutting wood etc. — which only con-
firms what we already know that in villages old people still
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work hard. The prevention for those people is very much to
be discussed, as injuries are always unexpected and do occur
all of a sudden.

Analyzing occupational distribution of eye injuries, we
see that the workers are most frequently injured (39.0% of all),
industrial workers in particular, as well as car drivers. Many of
them did not have any protection at all. They were also injured
when not paying enough attention, not taking enough care.
The same was true for drivers not using safety belts. A very
high percentage of injured pupils had been registered, too.
This group covers both the primary school and the high
school pupils, to the age of 18, that is why the participation of
the pupils among the tested injured persons is high (16.3%).
This is really a very high percentage in the group of very seri-
ous injuries, which most frequently caused permanent disabil-
ity, predetermining further life destiny of those young people.
Keeping in mind all those parameters and already described
ways of injury of younger school children, we must also be
worried about the frequency of the injuries in older school
children group (children attending high school), in fights, traf-
fic, drinking. The importance of proper education of young
people and their bringing up should be stressed, the family
being always at the first place, followed by school and the
whole society. That could contribute to prevention of a consid-
erable number of injuries. University students were seldom
injured (2.2%), for many reasons. It is tre that they represent
the smallest group of all, spending most of their time studying
in the libraries, not having so much possibilities to be injured.

The employed, with one eye injury (6.9%), represent a
surprisingly high percentage if we take into consideration
their occupations. However, they were not injured at work,
but working at some other places instead, during recreation,
in car accidents, etc. The prevention measures taken during
all these activities could certainly decrease the number of
injuries in persons working in offices. The injured house-
wives (6.1% of all), usually get injured at home, in the gar-
den, or in the field. This is the least protected group among
injured persons, hardly having been protected at. Farmers
were injured while working in the field, or any other place.
For this group of injured, endophthalmitis following pene-
trating eyeball injury was characteristic, being more common
than in other groups. We can hardly talk about prevention at
work, but the fact is that they contact the doctor much later,
sometimes even several days after the injury, when serious
complications already occurred. They usually believe that the
injury is not serious, that it will be healed all by itself, some-
times claiming that visiting a general practitioner in order to
be referred to an ophthalmologist is a loss of time.

Only a small number of unemployed persons (2.4%)
had an eye injury. They had been injured either dealing with
something themselves, or by standing close to other persons
watching them working or helping them.

The injuries occurred in various ways and were pro-
voked by various causes. The most frequent cause (23.7%)
was piecing wood (cutting wood with an axe). Those were
usually serious blunt injuries followed by hyphema, lens
luxation into the vitreous or anterior chamber, iridodialysis,
but still more often by rupture of the eyeball and prolapse of
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the interior eye structures. Such injuries, in most instances,
ended in amaurosis. It is interesting that both men and
women were equally injured by a piece of wood in that way.
We are dealing with wood also in those injuries caused by a
branch of a tree when cutting it, walking or running in the
woods, or processing wood in a circle-cutter.

Although as a rarity, this kind of injury was also seen in
a pilot of agricultural aircraft, flying low with an open clam
and consequently hitting a branch of tree and resulting in a
scleral injury. Injury caused by tree branch is most frequently
seen in farmers or women who cultivate flowers. Injury by a
rod, or a wooden stick we usually met in children playing
outside; such injuries used to be very serious, regardless
whether it was only a contusion or an eyeball penetration.

The second group classified by frequency (16.1%) rep-
resented injuries caused by pointed or sharp objects: knife,
fork, wire, armature, a piece of grinding panel, and similar.
Those were always penetrating injuries of the eyeball with
no retained intraocular foreign body. Both children and
adults were injured in that way.

Hammering of various objects or polishing metal, were
the third common cause of eye injuries (14.4%). When
hammering, a piece of metal could penetrate into the eyeball
(penetrating injuries of the eyeball with the retained foreign
body). According to the patient’s explanations, it was not
rare that such an injury was caused by hammering a stone,
sawing a tree, etc. Most of the patients were aware of having
got a piece of stone or wood into the eye. However, such in-
juries were almost always caused by a piece of metal from a
hammer or an axe. Seldom, a perforation of the eyeball oc-
curred with a foreign body retained in the orbit.

Broken glass was also the frequent cause of eye injuries
(10.1%). In car accidents, broken windshields caused ir-
regular, star-shaped corneal or scleral wounds. In other
causes wound edges were more regular and good for surgery.
Much to our surprise, there was quit a number of injuries
caused by glass of a bottle broken out or in the refrigerator.
All the patients stated that the battles exploded spontane-
ously, without any physical effort or damage. It is possible
that the sudden change of temperature was the cause, or may
be an inproper pressure of the contents, because it was al-
ways a full battle that exploded. In such cases, the producer’s
responsibility should be always questioned.

Injuries caused by beer or mineral water bottle cork were
classified in a special group (3.0%). In a short time period, we
had numerous eye injuries caused by bullets from a children
plastic gun toy. Those were always blunt injuries with hy-
phema, usually with subluxation or luxation of the lens, with
iris damage and retinal edema. Children were injured, not
those holding a gun, but those standing next to them, most fre-
quently - girls. Those injuries could have been avoided if the
parents have been warned in time about the possibility of such
accidents, before buying such a dangerous toy.

Injuries obtained in fight were found in 5.5% of all in-
jured persons. They were usually caused by the fist, or any
object that the attacker had in the hand (boxer, broken bottle,
stick, gun handle). Depending on this, the injuries were con-
tusions or penetrating, accompanied by adnexal damage.

Injuries that occurred when falling (5.5%) were seen
both in children and adults, particularly in elderly persons.
The most common place of accident in children was school.
The adults were usually injured outside, when in a hurry they
stumbled and fell, hitting the eye against any extended ob-
ject. Injuries often occurred at home. In the bathtub, when
the patient slept and hit the shower battery. Usually, such
injuries caused rupture of the eyeball and visual loss, but fre-
quently loss of integrity of the eye, too. The later was also
due to fall in the flat, hitting the edge of the furniture. This
most often happened to elderly people, when walking in the
night with no light on. Certainly, some of those injuries
could have been prevented - slip in the bathtub is avoidable
if a special plastic rag had been placed, and the light should
always be on while walking at night.

Injuries caused by explosive devices most frequently
occurred due to explosion of firecrackers and other similar
pyrotechnical objects. We have seen bomb detonators,
bombs and fire weapons in that group of explosion injuries,
too. Injuries caused by firecrackers and other pyrotechnical
objects usually occur at time of mass celebrations, particu-
larly the New Year’s Eve. They are usually very serious,
with a lot of foreign body particles in the cornea inside the
eye itself, in the case of penetrating injuries of the eyeball,
always with serious loss of function. Children are the usual
victims, but the adults, too. Those injuries could have been
prevented if legal prohibition of sale of dangerous and po-
tentially harmful toys was followed. Parents should have a
special task: not to buy or not to permit their children to buy
such toys, in order to avoid serious self-injuries in their chil-
dren or doing harm to other people.

Injuries by ball occurred in young boys, mostly during
recreation, but in professional sportsmen, too. Usually such
injuries occurred while playing football, basketball and
handball and there were always eyeball contusion with hy-
phaema.

Injuries caused by electric battery explosion were not
common (1.1%), but they usually were very serious and, be-
side the mechanic effect, there were all signs of a caustic
burn caused by sulfuric acid.

Injuries caused by various elastic rubber bands occurred
in 2.2% of all cases, but they were extremely serious, too.

Some patients experienced injuries by cow horn, stone
or other object coming out of a mower. There were also
some bizarre, but serious injuries, like self-injury, injuries
caused by bee bite, cock pickling, piece of a disk (for disk
record), rubber bullet from a police fire-weapon, etc.

We also analyzed the time of injury, in order to check
whether there were some months in a year, or days in a
week, or particular moments of a day, when injuries occurred
more often, in order to suggest special measures of preven-
tion to be taken at that specific period, if any. We found that
injuries were generally almost equally distributed by months
in a year (the differences not being statistically significant)
(Figure 4). Similar distribution was found when days in a
week were checked: injuries equally occurred both on
working days and during weekends (Figure 5). However, in-
cidence of injuries varied depending on the part of day. Be-
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tween 6 h and 10h a.m., the incidence was low (17.1%).
Usually, those were workers injured at work, or farmers or
housewives who started with their work early. In the period
between 10 h and 14 h, the number of injuries was much
higher (27.7%). At that period of time all sorts of injuries oc-
curred. The highest incidence (31%) was in the afternoon
(14 h—18 h), when all sorts of already mentioned injuries oc-
curred. People are tired by the end of a working day and
there are more children in the streets, playing. When we
know all this, it becomes clear that we should be particularly
careful at this period of the day. In the evening (18 h —22 h),
the number of injuries somewhat decreases, while incidence
in the night (22 h—06 h) was considerably lower compared to
other periods of the day (Figure 6), which is understandable,
as the most of people seep in the night. Patients, who had
been injured then, were either fighting in restaurants, were
drunk, or had car accidents. We also met injuries at work
during the night shifts, but they were few.

Analysis of the places where injuries had occurred is very
interesting (Figure 7). One should expect most injuries to oc-
cur at work, which some investigators stated in their studies.
However, we found a lower percentage of injuries at work
(25.4%), compared to those that happened somewhere else
(38.2%). One of the reasons could be that this study was car-
ried on at the time of economic crisis in our country, with
many unemployed people, who, in order to survive, had to
work very often wherever possible. Consequently, many jobs
had been done by unqualified persons or without normal pro-
tection, injuries therefore being more frequent. Injuries that
occurred at home or in yards were seen in 12.4%. At home,
children were injured while playing with sharp and pointed
objects, but the same was true for the adults, particularly
housewives injured at home. Home injuries were caused by
knife or broken glass, were due to falls in the bathtub, falls in
the room hitting the edges of furniture, etc., while yard injuries
were caused by wood, branch of a tree or a thorn. We should
think of those possibilities in time, as many of them are avoid-
able. Some people were injured by a soccer ball, tennis ball or
a racket, some other had a contact with a branch of tree while
walking or jogging in parks or woods. Children were injured
playing. Those injuries were caused by stick, rubber band or a
hand. At school, 3,9% of all injuries occurred. Another 5%
were those that occurred in car accidents. They perhaps do not
look very high, but two thing are very remarkable: firstly, al-
most always a very young or a younger person was injured,
secondly: both eyes were injured too often simultaneously.
Restaurants are typically the place where injuries do occur in
fights. It is usually at night, and in most instances people are
drunk. Those injuries are caused by fists, glass or broken bat-
tles, or any other object that was at hand. Drunk people were
often injured upon fall.

Out of a total of 2 701 patients that were hospitalized for
an eye injury, in 1 282 of them (47.5%) there was a contusion
of the eye. In many of those patients (87.6%), there was a hy-
phema, which was the main reason for hospitalization. Hy-
phema ranged from the first degree to a total one. Beside hy-
phema, some patients had also damages to other structures of
the eyeball: iridodialysis, iridorrhexis, subluxation or luxation

Jovanovi¢ M, Stefanovi¢ I. Vojnosanit Pregl 2010; 67(12): 983-990.

of the lens, hemophthalmos, retinal edema or hemorrhagies,
rupture of the choroids. A considerable number of complete
eyeball ruptures (248 or 19.3% of the total number of blunt
injuries) worried us particularly. Those contusions followed
by rupture of the eyeball, were usually caused by a hit with a
piece of wood and a cow horn, or occurred upon fall, hitting an
exposed objects. Usually there was a prolapse of eyeball con-
tents, usually ending in amaurosis. The second half of the me-
chanic traumas treated in the hospital (1 373 cases or 50.1%)
were penetrating eye injuries. Penetration through the cornea
was the most common (58.9%), more than half of those pa-
tients had also a traumatic cataract. Patients with corneal per-
foration without cataract were treated with less difficulties. In
one fifth of the patients (19.3%) we met a scleral wound. The
next one, fifth of the patients (21.8%) had a perforation of both
cornea and sclera simultaneously, the wound spreading across
the limbus. Those were serious injuries. In most of the cases
with corneal perforation there was a vitreous prolapse, too, and
with both corneal and scleral perforation — a prolapse of uveal
tissues and the vitreous. Of all penetrating injuries of the eye-
ball, in 433 (31.5%), there was an intraocular foreign body
retained. The nature of foreign bodies was different: most fre-
quently that was iron, but also copper, bronze, wood, plastics,
glass.

Beside those two groups of patients, with blunt and
with penetrating eyeball injuries, there was a small group of
46 (1,7%) patients without injuries of the eyeball itself. Seri-
ous injuries of the ocular adnexa (eyelids and lacrimal dre-
nage system, in most of the cases) was the reason for hospi-
talization of those people.

The visual acuity on admission ranged from amaurosis
to normal vision. It was not measured in small children or in
adults when it was not possible due to objective reasons. In
6.2% of patients, injured eye was blind on admission, in an-
other 9.8% there was a perception of light without correct
projection, in 30.3% on admission there was a light percep-
tion with correct projection. Such a visual acuity had nod
discouraged us, but we tried to preserve the integrity of the
eyeball at the moment of the primary treatment, while with
further reconstruction later on we did our best to improve the
visual function. In 53.7% of patients the visual acuity was
between 1/60 and 1.0 on admission (Figure 8).

Conservative treatment and surgery resulted in a much
better visual function on dismiss. It ranged from amaurosis to
normal vision (Figure 8). Time of the primary treatment of
the wound is essential. The best would be if it was done
within the first eight hours after injury, but we did our best to
have it done in the first 24 hours. Our opinion is that surgical
repair of a seriously injured should not be performed by a
doctor on duty — at night. We preferred to treat such injuries
with the help of experienced surgeons or a team of ophthal-
mologists, first thing next morning. We had 18.0% of pa-
tients operated in the first eight hours, which is unsatisfac-
tory and that percent should be higher. We had 45.7% pa-
tients operated between 8 h and 24 h after injury, which is
acceptable, but we must try to improve that which could be
done by better organization. In 17.1% of patients, the period
from injury and the operation was between 24 h and 48 h,
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which is not satisfactory, as well as the percentage of 19.2%
patients who were operated even later, several days after the
accident. Such late surgery was usually done in patients from
the country province, that reached the clinic later. The result
of late surgical repairs were much worse.

Conclusion

The results of this study showed that the injuries oc-
curred most frequently in actively working people and pu-
pils, that men were injured five times more often than
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Analiza stepena ezofagitisa, hromendoskopskog i histoloSkog nalaza
jednjaka kod ispitanika sa gastroezofagusnom refluksnom boleS¢u pre

i posle terapije

Analysis of the grade of esophagitis, chromendoscopical and histological
findings of esophagus in patients with gastroesophageal reflux disease before

and after the therapy

Vesna Brzacki*, Aleksandar Nagorni*, Dragan Mihailovié¢',
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Apstrakt

Uvod/Cilj. Simptomi gastroezofagusne refluksne bolesti
(GERB) medu najceséim su tegobama zbog kojih se boles-
nici upucuju gastroenterologu. Nastaje kao rezultat dejstva
refluksiranog zeluda¢nog sadrzaja koji ide u jednjak. Preva-
lencija svih oblika GERB iznosi 40%. Cilj ovog rada bio je
analiza stepena ezofagitisa, hromendoskopskog i histolos-
kog nalaza jednjaka kod ispitanika sa GERB, pre i posle te-
rapije. Metode. Prospektivnom studijom bilo je obuhvace-
no 90 bolesnika sa simptomima GERB koji su bili podeljeni
u dve grupe u zavisnosti od toga da li imaju endoskopske
znakove gastroezofagusnog refluksa (grupa ERB), ili su zna-
ci refluksa odsutni (grupa NERB). Kod svih ispitanika ura-
dena je ezofagogastroduodenoskopija, hromoendoskopsko
bojenje, test na Helicobacter pylori i histoloski nalaz jednjaka.
Kod ispitanika pozitivnih na Helicobacter pylori sprovedena je
eradikaciona terapija. Rezultati. Ezofagitis stepena B bio je
zastupljen kod najveceg broja ispitanika. Priblizno isti broj
ispitanika imao je pozitivan nalaz hromoendoskopije u obe
grupe. Posle terapije kod obe grupe ispitanika hromoendos-

Abstract

Background/Aim. The symptoms of gastroesophageal re-
flux desease (GERD) are among the most common com-
plaints for which patients are indicated for visiting gastroen-
terologist. It occurs as a result of the effect made by gastric
reflux contents that moves into the esophagus. The preva-
lence of all forms of GERD is 40%. The aim of this study
was to analyze the grade of esophagitis, chromendoscopical
and histological findings of esophagus in patients with
GERD before and after the therapy. Methods. A prospec-
tive study included 90 patients with symptoms of GERD, di-

kopija bila je statisticki znacajnije negativna nego hromoen-
doskopija pre terapije (p = 0,00001). Umnozavanje, elonga-
cija papila, hiperplazija bazalnih Celija, vaskularna dilatacija,
povecanje mitotske aktivnosti, prisustvo polimorfonuklear-
nih leukocita statisticki je bio ¢eséi histoloski nalaz u grupi
ERB nego grupi NERB. Posle terapije, u obe grupe ispita-
nika statisticki redi bio je histoloski nalaz odgovarajucih pa-
rametara jednjaka. Zaklju¢ak. Hromoendoskopija u kom-
binaciji sa standardnom endoskopijom povecava senzitiv-
nost i specificnost za refluksnu bolest. Histologija u refluk-
snoj bolesti povezana je sa endoskopskom i klinickom sli-
kom, tako da lokalizacija uzimanja biopsija 1 histoloski krite-
rijumi patohistoloskih promena moraju biti jasno definisani.
Umnozavanje i elongacija papila, hiperplazija bazalnih Celija
i prisustvo polimorfonuklearnih leukocita najrelevantniji su
kriterijumi za postavljanje dijagnoze NERB.

Kljucne redi:

gastroezofagusni refluks; ezofagitis; endoskopija;
histologija; helicobacter pylori; osetljivost i
specifi¢nost.

vided into 2 groups depending on whether they had endo-
scopic signs of gastroezophageal reflux (group ERD), or not
(group NERD). All the patients had esophagogastroduode-
noscopy, chromoendoscopy staining, test for Helcobacter pylori
and histological findings of the esophagus. In the patients
with Helicobacter pylori infection eradication therapy was done.
Results. Esophagitis-B level was present in most of the pa-
tients. Among the groups, roughly the same number re-
sponded to positive findings on chromoendoscopy. After the
therapy, chromoendoscopy was significantly negative in both
groups of the patients comparing to chromoendoscopy be-
fore the therapy (p = 0.00001). Multiplication and elongation
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of papilla, basal cell hyperplasia, vascular dilatation, increasing
of mitotic activity and the presence of polymorphonuclear
leukocyte cells were statistically more frequent histological
findings in the group ERB compared to the group NERB.
After the therapy, the patients in both groups had statistically
less histological findings of appropriate esophageal parame-
ters. Conclusion. Chromoendoscopy combined with the
standard endoscopy increases the sensitivity and specificity
for reflux disease. Histology in the reflux disease is associated
with endoscopic and clinical findings so that the localization

of taking biopsies and histological criteria of pathohistological
changes must be clearly defined. Multiplication and elonga-
tion of papilla, basal cell hyperplasia and the presence of
polymorphonuclear leukocytes are the most relevant criteria
in the diagnosis NERD.

Key words:

gastroesophageal reflux; esophagitis; endoscopy;
histology; helicobacter pylori; sensitivity and
specificity.

Uvod

Simptomi gastroezofagusne refluksne bolesti (GERB)
medu najces¢im su tegobama zbog kojih se bolesnici upucuju
gastroenterologu. Kod 20% populacije simptomi bolesti traju
duze od jedne nedelje '. Termin GERB koristi se da opise sim-
ptome i promene sluznice jednjaka koje nastaju kao rezultat
dejstva refluksiranog Zeludatnog sadrzaja na jednjak . Preva-
lencija svih oblika GERB iznosi 40% "°. Termini pepticki
ezofagitis, refluksni ezofagitis i erozivni ezofagitis, erozivna
refluksna bolest (ERB) su sinonimi za podgrupu bolesnika sa
GERB kod kojih se patohistoloski dokazuju promene mukoze
jednjaka koje obicno koreliSu sa simptomima refluksa kiselog
sadrzaja *. Ozbiljnost epitelnih promena procenjuje se prisus-
tvom simptoma ili endoskopskih znakova. Vecina bolesnika sa
GERB Kklini¢ki se manifestuje blagim ili umerenim stepenom
bolesti. Poslednjih godina u gastroenteroloskoj literaturi pomi-
nje se termin neerozivne refluksne bolesti — NERB za bolesni-
ke sa simptomatskim GERB koji nemaju makroskopske pro-
mene sluznice tokom proksimalne endoskopije. Procenjuje se
da 50-70% bolesnika sa GERB ima NERB >°.

Gastroezofagusni refluks manifestuje se kada postoji
prolazni pad tonusa donjeg ezofagusnog sfinktera, §to omo-
guéava da zeludaéni sadrzaj prodire u jednjak '>. Male koli-
¢ine refluksa hlorovodoni¢ne kiseline (HCI) ispoljavaju se
fizioloski, ali ako je produzeno vreme kada je pH < 4, gas-
troezofagusni refluks smatra se patoloskim. Produzeno izla-
ganje jednjaka HCI i digestivnim enzimima koji se nalaze u
zeludacnom sadrzaju ili duodenalnog sadrzaja koji regurgiti-
ra u Zeludac (Zucne soli) moze da indukuje iritaciju sluznice
jednjaka i da rezultira simptomima i morfoloskim promena-
ma sluznice jednjaka *.

Simptomi i znaci refluksne bolesti jednjaka mogu biti
razli¢itog intenziteta, nisu uvek u korelaciji sa teZinom oste-
éenja sluznice jednjaka *, i mogu biti porekla iz digestivnog
trakta ili ekstraezofagusni ’. Barrettov jednjak i razvoj ade-
nokarcinoma jednjaka najznaCajnija su komplikacija
GERB’, pa je cilj prevencije adenokarcinoma jednjaka, koji
se sprovodi Sirom sveta, adekvatna terapija inhibitorima
protonske pumpe *. Savremenom dijagnostikom najrazligiti-
jim metodama treba otkriti razvoj metaplasticnih i displastic-
nih promena i primeniti adekvatnu terapiju.

Kada je dijagnoza GERB sumnjiva, endoskopija treba
da bude prva metoda za utvrdivanje prisustva ezofagitisa i
komplikacija hroni¢nog oStecenja jednjaka kiselinom, kao i
da iskljuci druge uzroke bolesnikovih tegoba. Endoskopija je

neophodna u proceni svih bolesnika sa hroni¢nim refluksnim
simptomima. Inicijalna endoskopija pomaze da se odredi
stadijum bolesti. Spektar endoskopskih promena kod boles-
nika sa GERB varira od makroskopski normalne sluzonice u
donjem delu jednjaka kod oko 50% bolesnika (endoskopski
negativni nalaz ili NERB), do nalaza erozija, ulkusa, strikut-
ra i Barrett-ovog jednjaka (endoskopski pozitivan ili ERB) °.

U novije vreme kod bolesnika sa GERB u toku endosko-
pije primenjuje se rastvor Lugola koji se rasprSuje na sluznicu
(hromoendoskopija). Rastvor lugol sastoji se od miksture joda
i kalijum jodida, koji pokazuje afinitet za glikogen u nekerati-
nizujuem skvamoznom epitelu i primenjuje se u koncentra-
cijama od 0,5 do 5%. Normalni epitel jednjaka bogat je gliko-
genom i preboji¢e se crno, tamnobraon ili zeleno-braon bojom
ubrzo nakon aplikacije, postepeno blede¢i od minuta do jed-
nog sata. Mukozne promene — displasti¢ne i neoplasti¢ne pro-
mene, inflamirani skvamozni epitel koji se vide u erozivnom
ezofagitisu i neskvamozni epitel, kao Sto je cilindri¢ni epitel,
imaju malu koli¢inu, ako uopste i imaju glikogena, pa se nece
prebojiti nakon aplikacije Lugolovog rastvora '°. Bojenje Lu-
golom moze olakSati dijagnozu karcinoma jednjaka u ranoj fa-
zi 1 poboljsati preoperativnu procenu i Sirenje ''. Pre bojenja
senzitivnost 1 specifi¢nost za identifikaciju visokostepene dis-
plazije ili invazivnog karcinoma, na osnovu vidljivih endos-
kopskih promena bila je 62% i 79%, ponaosob. Nakon boje-
nja, neobojene povrsine identifikuju ove promene sa senzitiv-
noscéu od 96% i specificnoséu od 63%. Medutim, 23% boles-
nika sa ozbiljnim displasti¢nim promenama i 55% bolesnika sa
umerenim displasticnim promenama otkriveni su samo nakon
bojenja Lugolom. Bojenje prema Lugolu poboljsava dijagnos-
tiku Barrettovog jednjaka. Povecanjem demarkacije izmedu
plocastoslojevitog i cilindri¢nog epitela, povecava se senzitiv-
nost, specifi¢nost i tacnost endoskopske dijagnoze Barrettovog
jednjaka na 89%, 93% i 91%, ponaosob '>. Ova tehnika koristi
se 1 za pokazivanje povrSina rezidualne Barrettove mukoze
nakon razli¢itih endoskopskih ablativnih tehnika ".

Cilj rada bio je da se analizira hromendoskopski nalaz
kod ispitanika grupa ERB i NERB, pre i posle terapije, da se
analizira stepen ezofagitisa pre i posle terapije i da se upore-
de histoloski nalazi jednjaka, pre i posle terapije.

Metode

Prospektivnom studijom u Klinici za gastroenterologiju
Klinickog centra u NiSu bilo je obuhvaceno 90 bolesnika sa
simptomima gastroezofagusne refluksne bolesti. Bolesnici su

Brzacki V, et al. Vojnosanit Pregl 2010; 67(12): 991-997.
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bili podeljeni u 2 grupe u zavisnosti od toga da li imaju en-
doskopske znakove gastroezofagusnog refluksa (ERB gru-
pa), ili su znaci refluksa odsutni (NERB grupa).

U istrazivanju su bile koris¢ene sledec¢e metode: priku-
pljanje anamnesti¢kih podataka i klinicki pregled ispitanika,
ezofagogastroduodenoskopija sa biopsijom, histoloski pre-
gled sluznice i hromoendoskopsko bojenje. Tokom proksi-
malne endoskopije makroskopski je procenjivana sluznica
jednjaka, zeluca i duodenuma, uzimane su po dve biopsije
antruma i korpusa, dve biopsije kardije, kao i Cetiri biopsije
jednjaka na udaljenosti od 2 cm od Z-linije. U bioptatima
sluznice Zeluca ispitivano je prisustvo Helicobacter pylori
(H. pylori) infekcije, kao i histomorfoloske promene sluzni-
ce, metodama hematoksilin eozin i metodom modifikovane
Giemsae. Kod bolesnika sa H. pylori infekcijom sprovedena
je eradikaciona terapija u trajanju od 7 dana inhibitorima
protonske pumpe sa antimikrobnom terapijom (terapija I ili
terapija II reda).

U bioptatima sluzokoze jednjaka procenjivan je broj
papila, elongacija papila, hiperplazija bazalnih ¢elija, vasku-
larna dilatacija, prisustvo balonirnih ¢elija, odsustvo sazre-
vanja Celija, povecanje mitotske aktivnosti i polimorfonukla-
earni leukociti (neutrofili/eozinofili) '*. Ezofagusna mukozna
biopsija teoretski je korisna kod bolesnika sa simptomima
GERB koji imaju normalni izgled sluznice tokom ezofago-
gastroduodenoskopije. Senzitivnost i specificnost biopsije
znaajno varira u razli¢itim studijama "°. Kod svih bolesnika
uradena je hromoendoskopija 2%-tnim rastvorom Lugola uz
uzimanje biopsija sa neobojene sluznice. Stepen ezofagitisa
je odredivan prema klasifikaciji Los Angeles '°.

Nakon sprovedene eradikacione terapije i leCenja re-
fluksne bolesti osam nedelja inhibitorima protonske pumpe,
uz prekid unosenja inhibitora protonske pumpe od dve nede-
lje i blokatora H2 receptora, kao i ukidanje antibiotske tera-
pije od najmanje Cetiri nedelje, ponovljena je biopsija sluzni-
ce kardije i jednjaka na ve¢ opisani nacin.

Podaci su obradivani koris¢enjem standardnih deskrip-
tivnih statistickih metoda (srednja vrednost, standardna de-
vijacija i procentualna zastupljenost). U radu je primenjivano
viSe vrsta testova: Studentov t-test za uparene i neuparene
uzorke iy test. Obrada dobijenih podataka izvrsena je koris-
¢enjem statistiCkog programskog paketa — Satistical Packa-
ge for Social Science (SPSS) softverom, verzija 11.0 u
Windows okruzenju.

Rezultati

Prosecna starost ispitanika grupe sa ERB bila je 62,55
godina, a u grupi ispitanika sa NERB 58,15 godina. Prose¢na
starost ispitanika u obe grupe nije se bitnije razlikovala. Za-

stupljenost ispitanika razli¢itog pola bila je priblizno ista u
grupi ERB — muskarci 53,33%, zene 46,66%. U grupi ispita-
nika NERB bilo je vise muskaraca (62,22%), nego Zena
(37,77%). Svi ispitanici imali su simptom gorusice. GoruSica
je bila podjednako zastupljena u grupama u odnosu na doba
dana. Kod obe grupe ispitanika goruSica se ¢esce javljala da-
nju (ERB, p=0,00001; NERB, p=0,00001), dok je manji
broj ispitanika iz obe grupe imao goruSicu noc¢u. Simptom
regurgitacije ¢e$ée se javljao kod ispitanika grupe ERB kod
28 ispitanika u odnosu na 21 ispitanika grupe NERB, ali bez
statisticke znacajnosti.

Ezofagitis stepena B bio je zastupljen kod najveceg
broja ispitanika, kod 64,44%, stepena A kod 26,66%, dok je
stepen C ezofagitisa bio zastupljen kod 8,88 %. Najveci broj
ispitanika iz grupe ERB imao je ezofagitis stepena B. Ezofa-
gitis stepena D nije naden ni kod jednog ispitanika. Hromo-
endoskopija bila je pozitivna kod 36 ispitanika grupe ERB,
dok je pozitivan nalaz zabelezen kod 32 ispitanika grupe
NERB. Statisticki znacajno ¢esce pozitivna hromoendosko-
pija bila je u grupi ERB (3°=32,4; p=0,0001), kao i u grupi
NERB (y°= 16,04; p=10,0001) u odnosu na negativan nalaz
hromoendoskopije u okviru iste grupe. Izmedu grupa nije
bilo razlike u pozitivnom nalazu hromoendoskopije (slika 1).

ERB

NERB

 Pozitivan B Negativan
+ - p=0,0001 vs. pozitivan
Sl. 1 —Hromoendoskopski nalaz kod ispitanika sa
endoskopskim znacima gastr oezofagusnog refluksa (ERB) i
bez endoskopskih znakova gastroezofagusnog r efluksa

(NERB)

Eradikaciona terapija sprovedena je kod 23 ispitanika grupe
ERB i 31 ispitanika grupe NERB koji su bili H. pylori pozi-
tivni. Posle terapije u grupi ispitanika sa ERB statisti¢ki zna-
Cajnije redi bio je endoskopski nalaz ezofagitisa (' =
22,26; p=0,00001) (tabela 1). Posle terapije u grupi ispita-
nika sa NERB, tri ispitanika imala su endoskopski nalaz
ezofagitisa. Kod obe grupe ispitanika posle terapije, hro-
moendoskopija bila je statisticki znacajno ¢eSce negativna
u odnosu na hromoendoskopiju pre terapije (x> = 19,7;
p=0,00001) (tabela 2).

UmnoZavanje papila (p=0,0001), elongacija papila
(p=0,002), hiperplazija bazalnih ¢elija (p=0,0001), vasku-

Tabelal
Prisustvo ezofagitisa nakon terapije kod ispitanika grupa ERB i NERB
Vreme ispitivanja ERB (n =23) NERB (n=31)
Ezofagitis (n/%) Uredan nalaz (n/%) Ezofagitis (/%) Uredan nalaz (n/%)
Pre terapije 23 /100 0 0 31/100
Posle terapije 8/34,78 15/65,22 3/9,67 28 /90,33
Y- (D) 22,26 (0,00001)

ERB —ispitanici sa endoskopskim znacima gastr oezofagusnog r efluksa; NERB —ispitanici bez endoskpskih znakova gastr oezofagusnog r efluksa
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Tabela 2
Hromoendoskopija nakon terapije kod ispitanika grupa ERB i NERB
Vreme ispitivanja ERB (n=23) NERB (n =31)
Pozitivna (n/%) Negativna (n/%) Pozitivna (n/%) Negativna (n/%)
Pre terapije 20/ 86,96 3/13,04 26 /83,87 5/16,13
Posle terapije 5/21,73 18 /78,26 3/9,68 28/90,32
¥ (p) 19,7 (0,00001) 34,27 (0,00001)

ERB - ispitanici sa endoskopskim znacima gastroezofagusnog refluksa; NERB — ispitanici bez endoskpskih znakova gastroezofagusnog refluksa

larna dilatacija (p=0,002), povecanje mitotske aktivnosti
(p=0,0001), prisustvo polimorfonuklearnih leukocita
(p=0,026) statisticki znacajni bio je ¢es¢i histoloski nalaz u
grupi ERB nego u grupi NERB (p = 0,0001). Prisustvo balo-
niranih ¢elija i odsustvo sazrevanja celija ¢eSce se javljalo
kod ispitanika grupe ERB nego grupe NERB, ali bez statisti-
¢ke znacajnosti (tabela 3). Posle eradikacione terapije, u gru-
pi ispitanika sa ERB statisticki znacajno redi bio je histoloski
nalaz umnozenih papila (p=0,00001), elongiranih papila
(p=0,001), hiperplazije bazalnih ¢elija (p=0,00001), vas-

(p=0,00002), odsustva sazrevanja ¢elija (p = 0,03), poveca-
nje mitotske aktivnosti (p=0,00003) kao i prisustvo poli-
morfonuklearnih leukocita (p=0,0001). Posle eradikacione
terapije, u grupi ispitanika sa NERB, takode, bio je redi his-
toloski nalaz umnoZenih i elongiranih papila, ali bez statisti-
¢ke znacajnosti. U grupi ispitanika sa NERB statisticki zna-
Cajno redi bio je histoloski nalaz umnozenih papila
(p=0,0009), hiperplazija bazalnih ¢elija (p=0,001), vasku-
larne dilatacije (p=0,002), baloniranih ¢elija (p=0,002),
povecéanje mitotske akltivnosti (p=0,03) i prisustvo poli-

kularne  dilatacije  (p=0,00001), baloniranih ¢elija  morfonuklearnih leukocita (p = 0,00001) (tabela 4).
Tabela 3
Poredenje histoloskih promena jednjaka izmedu ispitanika grupa ERB i NERB
Histoloske promene ERB (n =45) NERB (n =45) 2
jednjaka da ne da ne ()
Umnozene papile 45 0 33 12 13,85 (0,0001)
Elongacija papila 36 9 22 23 9,50 (0,002)
Hiperplazija bazalnih éelija 39 6 17 28 14,7 (0,0001)
Vaskularna dilatacija 21 23 8 37 9,08 (0,002)
Prisustvo baloniranih ¢elija 18 27 11 34 -
Odsustvo sazrevanja celija 8 37 4 41 -
Povecanje mitotske aktivnosti 30 15 11 34 16,17 (0,0001)
Polimorfonuklearni leukociti 44 1 38 7 4,94 (0,026)

ERB - ispitanici sa endoskopskim znacima gastroezofagusnog refluksa; NERB — ispitanici bez endoskpskih znakova gastroezofagusnog refluksa

Tabela 4

Poredenje histoloskih promena jednjaka izmedu ispitanika grupa ERB i NERB pre i posle terapije
Histoloske promene jednjaka DE:{B (n= 2;)6 gaERB (n= 31\111
Umnozene papile — pre terapije 23 0 22 9
Umnozene papile — posle terapije 9 14 9 22
- (p) 20,13 (0,0001) 10,9 (0,0009)
Elongacija papila — pre terapije 22 1 17 14
Elongacija papila — posle terapije 13 10 8 13
v (p) 9,68 (0,001) -
Hiperplazija bazalnih ¢elija — pre terapije 22 1 14 17
Hiperplazija bazalnih ¢elija — posle terapije 6 17 3 28
¥ (p) 23,37 (0,00001) 9,8 (0,001)
Vaskularna dilatacija — pre terapije 14 7 8 23
Vaskularna dilatacija — posle terapije 0 23 0 31
¥ (p) 22,5 (0,00001) 9,2 (0,002)
Prisustvo baloniranih ¢elija — pre terapije 13 10 8 23
Prisustvo baloniranih ¢elija — posle terapije 0 23 0 31
v (p) 18,12 (0,00002) 9,19 (0,002)
Odsustvo sazrevanja ¢elija — pre terapije 4 19 0 31
Odsustvo sazrevanja ¢elija — posle terapije 0 23 0 31
L) 4,38 (0,03) -
Povecanje mitotske aktivnosti — pre terapije 18 5 4 27
Povecanje mitotske aktivnosti — posle terapije 4 19 0 31
¥ (p) 17,08 (0,00003) 4,28 (0,03)
Polimorfonuklearni leukociti — pre terapije 23 0 27 4
Polimorfonuklearni leukociti — posle terapije 12 11 5 26
¥ (D) 14,46 (0,0001) 31,26 (0,0001)

ERB - ispitanici sa endoskopskim znacima gastroezofagusnog refluksa; NERB - ispitanici bez endoskpskih znakova gastroezofagusnog refluksa
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Pokazano je da se glikogenska akantoza ne moze koristiti  priblizno ista u grupi ERB, dok je u grupi ispitanika NERB
kao dijagnosticki kriterijum za refluksnu bolest (slike 2—4). bilo viSe muskaraca nego zena. Kada je u pitanju uticaj soci-

Sl. 3 — Hiperplazija bazalnog sloja plocastoslojevitog epitela jednjaka, sa leukocitima
A) HE, x10; B) HE, %20

Sl. 4 — Balonizovane ¢elije u plocastoslojevitom epitelu (HE, x10)

Diskusija odemografskih faktora na refluksne simptome, pol ne ¢ini
znacajan faktor. Studije udruzenosti godina i refluksnih sim-

Prosecni uzrast ispitanika kod obe grupe nije se bitnije  ptoma dale su nekonzistentne rezultate. U jednoj britanskoj
razlikovao. Zastupljenost ispitanika razlicitog pola bila je  studiji prevalencija refluksnih simptoma rasla je sa godinama
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starosti, ali je opadala nakon 70. godine Zivota '’. Nilsson i
sar. '* saopstili su istovetni trend samo za muskarce, ali ne i
za 7zene. SaopStena je i veca prevalencija refluksnih simpto-
ma kod osoba sa nizim socioekonomskim statusom.

Svi ispitanici imali su simptome gorusice, uglavnom
danju. Prevalencija najces¢ih simptoma GERB, gorusice i
regurgitacije je visoka u opstoj populaciji sa ucestalos¢u od
26%—61,2% . Dnevne simptome imalo je 6% populacije,
14-20% jednom nedeljno, dok mese¢ne simptome ima 44%
populacije SAD ". U studiji Nocon i sar. ** 14% ispitanika
imalo je umerene, a 4-5% ozbiljne simptome. Regionalne
razlike saopstila je i studija Digest sa tromese¢nom stopom
prevalencije gorusice od 5% u Svajcarskoj u poredenju sa
22%uSAD .

Hromoendoskopija bila je statisticki znacajno pozitiv-
nija u grupi ERB, kao i u grupi NERB u odnosu na negativan
nalaz hromoendoskopije u okviru iste grupe. Najveci broj is-
pitanika iz obe grupe imao je pozitivan nalaz hromoendos-
kopije, Sto govori u prilog prednosti hromoendoskopije u od-
nosu na standarnu endoskopiju. Nakon terapije, kod obe gru-
pe ispitanika hromoendoskopija bila je statisticki znacajnije
¢esce negativna u odnosu na hromoendoskopiju pre terapije.
Negativan nalaz hromoendoskopije pokazuje da u distalnom
delu jednjaka nema glandularnog epitela. Hromoendoskopija
je metoda kojom se postize detaljna analiza mukozne povrsi-
ne, Sto ukljuCuje povrSinsku vaskularnu arhitekturu koja
predstavlja rani znak maligne transformacije, analizu povrs-
nih glandularnih otvora i nalaz makroskopskog tipa lezija.
Hromoendoskopijom postize se izvaredna demarkacija pre-
kanceroznih promena i potreban je manji broj biopsijskih
uzoraka uzetih nasumice, mada se u pojedinim studijama ne
navodi prednost ovih metoda u odnosu na konvencionalnu
endoskopiju *. Nekoliko studija pokazuju da su polja koja su
ostala neobojena nakon prskanja Lugolovim rastvorom po-
vezana sa displazijom i karcinomom *. Ova tehnika, takode,
identifikuje skvamoglandularnu spojnicu i omoguéava bolje
uzimanje biopsija cilindri¢nog epitela. Takode, ova metoda
pomaze u identifikaciji zaostalih Barrettovih ostrvaca nakon
ablacione terapije ** .

U poslednje tri decenije opisani su histoloski kriterijumi
refluksne bolesti, a to su: bazalna ¢elijska proliferacija, rege-
nerativna elongacija i porast broja epitelnih papila, porast
broja i ektazija kapilara u epitelnim papilama, glikogenska
akantoza u plocastoslojevitom epitelu, prisustvo tzv. ,,ballon
cells* (kiselinom izazvane degenerativne promene u plocas-
toslojevitom epitelu) i dilatacija intracelijskih prostora u pa-
rabazalnim delovima ploc¢astoslojevitog epitela. Kiselina o$-
tecuje plocastoslojeviti epitel i to oStecenje praceno je rege-
nerativnim promenama, prvenstveno u zadebljanju bazalnog
¢elijskog sloja (proliferativna zona) i elongaciji epitelnih pa-
pila sa ektazijom kapilara unutar papila **. Pomoéu visokoo-
setljivih endoskopa pojedini kapilari mogu se prepoznati kao
male crvene tackice i vidaju se kod bolesnika sa refluksnom
boleséu””*. Intaepitelni inflamatorni infiltrat &ine: neutrofi-
li, eozinofili i intraepitelni limfociti. Infiltracija neutrofilima
po definiciji uvek je znak akutne inflamacije *. Neutrofili se

nikada ne nalaze u normalnom skvamoznom epitelu, prisutni
su na granici blizu erozije ili ulceracije. Neutrofili se mogu
na¢i samo u nekim formama refluksne bolesti, ali ne mogu
biti kori$éeni u dijagnozi endoskopski negativne refluksne
bolesti. Veruje se da je prisustvo eozinofila visokosenzitivno
u histoloskoj dijagnozi refluksne bolesti. Verovatno su nes-
pecifi¢ni znak inflamacije koji nije uvek neophodno prisutan
kod svih bolesnika **. Veruje se da je prisustvo T-limfocita
normalni nalaz kod skvamoznog epitela. Retko se zapazaju
kod bolesnika sa NERB i mogu biti prisutni u kontrolnoj
grupi kao normalan nalaz *°. U kombinaciji sa drugim mar-
kerima mogu pomo¢i u odredivanju tezine refluksne bolesti.
Dilatacija intercelularnih prostora moze biti pouzdani marker
refluksne bolesti. Nadena je u visokoj prevalenciji kod bole-
snika sa NERB i, takode, pokazuje odgovor na acido- supre-
sivnu terapiju °'. Ove studije bazirane su na elektronskoj mi-
kroskopiji, koja daje odgovor na pitanje kada je oSteenje
pocelo i kada je ezofagitis izleCen. Dilatacija intercelularnih
prostora nije prazan prostor, vec je ispunjen razli¢itim pro-
teinima koji omoguéavaju ¢elijski kontakt **. Neki izvestaji
ukazuju da ,,balloon cells* mogu biti znak veoma rane pro-
mene u refluksnom os$te¢enju. Jedna grupa autora pokazala je
da postoji korelacija izmedu glikogenske akantoze i refluk-
sne bolesti. S obzirom na to da postoji samo jedan rad o to-
me, glikogenska akantoza se ne moze razmatrati kao dovo-
ljan marker za refluksnu bolest i ne moze se koristiti kao di-
jagnosticki kriterijum za refluksnu bolest **.

Vedina studija koristi kriterijume koje su preporudili
Ismail-Beigi i sar. **, a koji su bazirani na uzimanju biopsija
iz distalnog ezofagusa na 2 c¢cm iznad Z-linije. Uzimajuéu u
obzir dosadasnje studije, postaje jasno da je histologija pou-
zdana metoda u detekciji mikroskopskih inflamacija i rege-
nerativnih promena kod bolesnika sa GERB i da ima vaznu
ulogu u dijagnozi. Neki autori zakljucuju da dilatacija inter-
celularnih prostora moze biti rani znak (ako je biopsija uzeta
po standardizovanoj metodi) sa dobrom senzitivnoscu i spe-
cificnoséu za refluksnu bolest, posebno ako je analizirana i
duzina papila i debljina bazalne Celijske hiperplazije. Histo-
loska klasifikacija mora biti udruzena sa klinickim nalazom
kroz pazljivu povezanost histoloskih i klinickih nalaza u re-
fluksnoj bolesti *2.

Zakljucak

Hromoendoskopija u kombinaciji sa standardnom endo-
skopijom povecava senzitivnost i specifiénost za postavljanje
dijagnoze refluksne bolesti. Histologija u refluksnoj bolesti
povezana je sa endoskopskom i klinickom slikom, tako da
lokalizacija uzimanja biopsija i histoloski kriterijumi patohi-
stoloSkih promena moraju biti jasno definisani. Dilatacija in-
tracelularnih prostora, elongacija papila, hiperplazija bazal-
nih ¢elija i prisustvo polimorfonukleranih leukocita najrele-
vantniji su kriterijumi za postavljanje dijagnoze NERB. Ga-
stroezofagusna refluksna bolest je multifakorijalna bolest i
zahteva zauzimanje kritinog stava prema etioloskim fakto-
rima.
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Living unrelated donor kidney transplantation — a fourteen-year

experience

Transplantacija bubrega od Zivog nesrodnog davaoca — 14 godina iskustva
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Abstract

Background. In countries without a national organization for
retrieval and distribution of organs of the deceased donors,
problem of organ shortage is still not resolved. In order to in-
crease the number of kidney transplantations we started with
the program of living unrelated — spousal donors. The aim of
this study was to compare treatment outcome and renal graft
function in patients receiving the graft from spousal and those
receiving ghe graft from living related donors. Method. We
retrospectively identified 14 patients who received renal allo-
graft from spousal donors between 1996 and 2009 (group I).
The control group consisted of 14 patients who got graft from
related donor retrieved from the database and matched than
with respect to sex, age, kidney disease, immunological and vi-
ral pretransplant status, the initial method of the end stage re-
nal disease treatment and ABO compatibility. In the follow-up
period of 41 * 38 months we recorded immunosuppressive

Apstrakt
Uvod/Cilj. U zemljama koje namaju nacionalnu otganizaciju

za prikupljanje i distribuciju organa od umrlih osoba, nedosta-
tak organa jo$ uvek je neresen problem. Program transplanta-

therapy, surgical complications, episodes of acute rejection,
CMV infection and graft function, assessed by serum creatinine
levels at the beginning and in the end of the follow-up period.
All patients had pretransplant negative cross-match. In ABO
incompatible patients pretransplant isoagglutinine titer was
zero. Results. The patients with a spousal donor had worse
HLA matching. There were no significant differences between
the groups in surgical, infective, immunological complications
and graft function. Two patients from the group I returned to
hemodialysis after 82 and 22 months due to setious comorbid-
ities. Conclusion. In spite of the worse HLA matching, graft
survival and function of renal grafts from spousal donors were
as good as those retrieved from related donors.

Key words:

kidney transplantation; tissue donors; treatment
outcome; transplantants; graft survival; graft rejection;
risk assessment.

cije bubrega od Zivog nesrodnog davaoca — supruznika zapocet
je da bismo povecali broj transplantacija. Cilj ispitivanja bio je
da se uporedi prezivljavanje bolesnika, grafta i funkcija grafta
kod primalaca kojima su davaoci nesrodnici — supruznici sa
onima kojima su davaoci bili Zivi srodnici. Metode. Retrospe-
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ktivnom analizom identifikovali smo 14 bolesnika koji su dobili
bubreg od supruznika u periodu od 1996. do 2009. godine
(grupa I). U kontrolnoj grupi bilo je 14 bolesnika koji su bub-
reg dobili od Zivog srodnog davaoca. Odabrani su iz postojece
baze uparivanjem sa bolesnicima grupe I prema polu, Zivotnoj
dobi, osnovnom bubreznom oboljenju, imunoloskom i viru-
soloskom pretransplantacionom statusu, prvom modalitetu le-
cenja terminalne bubrezne slabosti i ABO kompatibilnosti. U
periodu pracenja, 41 = 38 meseci, registrovani su imunosupre-
sivna terapija, hiruske komplikacije, epizode akutnog odbaciva-
nja, infekcija citomegalovirusom 1 funkcija grafta preko nivoa
serumskog kreatinina na pocetku i kraju pracenja. Svi bolesnici
su pretransplantaciono imali negativanu unakrsnu reakciju.
Pretransplantacioni titar ABO izoaglutinina kod krvno-grupno

nepodudarnih bolesnika iznosio je nula. Rezultati. Bolesnici sa
supruznickim graftom imali su znacajno losiju HLA podudar-
nost (p < 0,01). Nisu uocene razlike medu grupama u pracenim
parametrima. Dva bolesnika iz prve grupe vratila su se na he-
modijalizu nakon 82, odnosno 22 meseca zbog teskih komor-
biditeta. Zaklju¢ak. Uprkos losijoj HLA podudarnosti, supru-
znicki graftovi imali su podjednako dobro prezivljavanje i fun-
kciju kao 1 bubrezi dobijeni od srodnog davaoca.

Kljuéne reéi:

transplantacija bubrega; tkivo, davaoci; leCenje, ishod;
graftovi; graft, preZivljavanje; graft, odbacivanje; rizik,
procena.

Introduction

In spite of tremendous breakthrough in the field of or-
gan transplantation, organ shortage remains as the main
problem '. Two main sources of organs are living related and
deceased donors, with better graft function and survival in
the former group **. In countries like Serbia, without a na-
tional organization for retrieval and distribution of organs of
the deceased, problem of organ shortage is much more pro-
nounced. In attempt to increase the number of kidney trans-
plantations we initiated high-risk transplant programs across
positive cross-match, incompatible blood groups and from
living unrelated — spousal donors. With these new transplant
programs the total number of kidney transplantations in our
unit increased by 15%. Transplantations from living unre-
lated — spousal donors contribute with 5%. The later situation
is extremely delicate, because two emotionally and economi-
cally related members of the same family and their children
are at possible risk at the same time °. The aim of this study
was to investigate if there was any difference in the patients’
and renal graft survival and function between recipients
whose donors were unrelated — spouses compared to those
whose donors were related.

Methods

This study was a retrospective matched pairs analysis of
two groups. Both groups of kidney allograft recipients from
spousal (the group I) and related donors (the control group)
consisted of 14 patients transplanted in the period from 1996
to 2009. In 13 patients from the group I and 11 from the con-
trol group primary kidney disease was discovered in the ad-
vanced or end stage renal failure (ESRF) with laboratory and
clinical presentation suggestive of chronic glomerulonephritis.
One patient in each group had renal polycystic disease. They
had bilateral nephrectomy prior to transplantation. One patient
in the control group had IgA nephropathy and one lupus ne-
phritis. The initial treatment of ESRF in 12 patients in the
group I and 11 in the control group was in a period of one to
four years hemodialysis, two patients in each group had pre-
emptive kidney transplantation and one patient from the con-
trol group was one year on continuous ambulatory peritoneal

Ignjatovi¢ Lj, et al. Vojnosanit Pregl 2010; 67(12): 998—1002.

dialysis (CAPD). Two patients from the group I and one from
the control group had positive anti-hepatitis C virus (HCV)
antibodies, while one from the group I was hepatitis B surface
antigen (HBs Ag) and hepatitis B e antigen (HBe Ag) positive.
The human leukocyte antigen system (HLA) matching be-
tween recipients and donors in the group I was from 10% to
62.5% (mean 39.2 + 15%), and in the control group from 50%
to 63% (mean 50.8 +3.3%). All the patients who got ABO
compatible graft had negative pretransplant cross-match (one
from the group I who had historically positive cross-match).
The recipients of ABO incompatible grafts had pretransplant
isoagglutinine titer zero and negative cross-match ',

The spousal donors aged from 33 to 60 years, mean
42.5+7.5 years, and the related donors were significantly
older, aged from 50 to 74 years, mean 60.14 + 8.43 years
(p<0.01).

A potential donor and recipient were presented to the
Ethical Committee of our institution if no exclusion criteria
for transplant were met. After being accepted for the trans-
plant program, the pretransplant evaluation was completed,
and the couple was presented to the surgical team, which
made a final decision about the operation.

All the patients got triple immunosuppressive protocol
consisting of steroids, an antiproliferative drug (azathioprine,
mycophenolate mofetil or mycophenolate sodium) and a cal-
cineurine inhibitor (cyclosporine A or tacrolimus). Steroids
were slowly tapered according to a standard protocol. The
dose of antiproliferative drug was standardized, but also de-
creased during the follow-up. The calcineurine inhibitors’
dose was adjusted depending on CO, C2 concentration and
mini area under the curve of the first 4h (AUC 0—4). One pa-
tient with positive pretransplant cross-match was treated with
selective IgG immunoabsorption (Imunosorba — Fresenius
Medical Care), and became negative after the first procedure.
The renal allograft recipients from ABO incompatible donor
were pretreated with rituximab and plasmapheresis proce-
dures '°'*. The recipients with indexes near or over upper
range in the mixed lymphocyte culture, beside standard triple
immunosuppressive therapy received polyclonal (ATG-
Fresenius — 3 mg/kg daily for 4 days) or monoclonal (da-
clisumab — 2 mg/kg, day 0 and 14) antibodies in the early
postransplant period.
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One patient received hyperimmune gamma globulin
produced in our institution for the treatment of primary CVM
infection .

The duration of follow-up in both groups was between
3 and 132 months, mean 41.1 + 38.2 months.

We analyzed the differences between the groups in
early surgical complications, episodes of acute rejection,
cytomegalovirus infection, graft and patients survival and
graft function, as assessed by serum creatinine level at the
time of discharge after the transplantation and at the end of
the follow-up period.

HLA system of donors and recipients was determined
serologically. All patients had negative pretransplant lym-
phocytotoxic cross-match (complement dependent cyto-
toxicity — CDC). Titers of ABO isoagglutinine were meas-
ured using the standard procedure described previously .
Blood groups and Rh factor were tested with blood
grouping reagents ABO-Rh / Reverse grouping cassette
(Ortho-Clinical Diagnostics, USA). The third generation
of ELISA was performed for detection of serological
markers for viral hepatitis. Polymerase chain reaction
(PCR) Amplicor (Hoffman la Roche) was used for viral
RNA and DNA detection. Cut-off levels for cytomegalovi-
rus was 400 copies/mL and for hepatitis C virus 2 000
copies/mL. Concentrations of serum creatinine were de-
termined colorimetrically.

According to the protocol in our institution, the diagno-
sis of early acute rejection (in the first 15 postransplant days)
was based on a combination of clinical presentation, labora-

tory findings and response to steroid pulse therapy. If there
was no response to steroid therapy in three to five days the
ultrasound-guided percutaneous graft biopsy was performed
and tissue verification was obtained.

For data (frequencies) comparison between and within
groups (inter- and intra-comparison) we used Kolmogorov-
Smirnov test and ANOVA. The marked differences were
significant at p < 0.05.

Results

The recipients in the groups were 8 males and 6 fe-
males, with the mean age of 49 + 6.8 years in the group I and
47.5 £4.5 years in the control group (Table 1).

There were no significant differences between the
groups according to sex, age, primary kidney disease, initial
ESRF treatment, serology to hepatitis B virus (HBV) and
hepatitis C virus (HCV), ABO compatibility and pretrans-
plant cross match (Tables 1 and 2). As expected, a significant
difference was in HLA matching, with worse matching of
spousal grafts (Table 2). The spousal donors were not differ-
ent significantly from the recipients in age, but related do-
nors were significantly older (p < 0.01).

No significant difference was noticed between the
groups in the duration of follow-up, surgical complications,
episodes of acute rejection, cytomegalovirus (CMV) infec-
tion, graft outcome and patients survival. One patient from
the group I had primary CMV infection as confirmed by
CMV IgG D+/R-. Besides, six months of antiviral therapy

Table 1
Differences between the groups according to sex, age and primary kidney disease
Parameters Groups
Unrelated donor Related donor p*
Mean follow-up (months), X + SD 41.14 + 38.23 41.14 +38.23 ns
Total number of patients 14 14
Sex
male, n (%) 8(57.1) 8(57.1) s
female, n (%) 6(42.9) 6(42.9)
Age (years), X = SD 49.0 +6.82 47.5+4.5 ns
Kidney disease, n (%) 1(7.14) 3(21.42) ns
*Kolmogorov - Smirnov test
Table 2
Differences between groups according to parameters in pretransplant period
Parameters Groups
Unrelated donor Related donor p*
First ESRD treatment, n (%)
HD 12 (85.7) 11 (78.6)
CAPD 0(0.0) 1(7.1) ns
KTx 2 (14.3) 2(14.3)
Anti HCV+, n (%) 2(14.3) 1(7.1) ns
HbsAg/HbeAg+, n (%) 1(7.1) 0(0.0) ns
HLA matching; (years), X = SD 39.23 £15.0 50.89 £3.34 0.01
ABO incompatibility, n (%) 2 (14.3) 1(7.1) ns

*Kolmogorov - Smirnov test

ESRD - end stage renal failure; HD — hemodialysis; CAPD — continuous ambulatory peritoneal dialysis;

KTx — kidney transplantation

Ignjatovi¢ Lj, et al. Vojnosanit Pregl 2010; 67(12): 998—1002.
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with Ganciclovir (iv and oral), in early postransplant period
he received hyperimmune gamma globulin produced in our
institution.

Four patients from the group 1 had surgical complica-
tions but only one patient needed reoperation within the
first 24 hours due to bleeding from the renal vein suture.
One hemathoma and two seromas resolved spontaneously.
Late phlebothrombosis of the right femoral vein in one pa-
tient was successfully treated with low molecular weight
heparin.

Three patients from the control group had seroma, but
only one needed surgery. One patient had hematoma which
reabsorbed.

These surgical complications had no long-term conse-
quences on graft function, as the serum creatinine returned to
normal range after healing in all patients.

In an early postransplant period (first 7 days), six pa-
tients from the group I and three from the control group had
episodes of acute rejection. These rejections were success-
fully treated with methylprednisolone pulses in the dose of
5—7 mg/kg. Only one patient from the group I (with ABO in-
compatible renal graft) had three repeated episodes of acute
rejection in the first 10 months. During the postransplant pe-
riod in this patient we failed to achieve the balance between
immunosuppressive therapy and numerous opportunistic
bacterial and viral infections, hypersensitive and myelotoxic
effects of immunosuppressive, antiviral and antibiotic ther-
apy. After 22 months she restarted hemodialysis and two
months later died due to agranulocytosis.

One patient from the group I was HBs Ag and HBe
Ag positive with normal liver function at the time of trans-
plantation, and was not started on preventive antiviral ther-
apy with lamivudine after transplantation. Four years later,
HBV restarted replication, which could not be controlled
with antiviral therapy (lamivudine), and eventually devel-
oped all the laboratory and clinical signs of liver cirrhosis.
At the same time we noticed a gradual increase in serum
creatinine levels, then increasing proteinuria to the
nephritic range, followed by poorly controlled hypertension
and finally progressive renal failure to ESRD. Due to seri-
ous coagulation problem graft biopsy was not done. Almost
seven years after transplantation (82 months) he restarted
hemodialysis.

With the exception of the two patients mentioned
above, the remaining patients had stable renal allograft func-
tion during the follow-up. Neither group showed significant
difference in graft function, evaluated by serum creatinine
level, at the beginning and at the end of the follow-up. Esti-
mated graft function also was not different between the
groups, neither at the beginning nor at the end of the follow-
up (Table 3).

Discussion

Transplantation is the best possible treatment for the
end-stage kidney disease '. The gap between waiting list and
demands for organs for a transplant program increases
yearly '. Originally, kidney transplantation was performed
only from well-matched living donors. Later, many states
developed national programs for retrieving and distribution
of organs from deceased donors '®. With the advances in
pretransplant evaluation, immunosuppressive protocols and
postransplant management, short- and long-term outcomes
have improved '. Kidney transplantation offered to trans-
planted patient almost normal life with only few discomforts:
renal graft lifelong immunosuppressive therapy and moder-
ate life style modifications.

Organ shortage was the reason for many countries to
start considering transplantation from marginal deceased and
living unrelated donors. Most of these countries have a
transplant program from spousal donors, but some of them
developed a program from other unrelated donors: distant
relatives, paired-exchange, living deceased exchange, altru-
istic donations, not directed and directed donors °.

In our institution, after an interview obtaining an in-
formed consent and initial pretransplant evaluation, the Ethi-
cal Committee in each individual case gives a permission for
the transplant program. Pretransplant evaluation is then com-
pleted and the couple is presented to the kidney transplant
team, whose decision about medical indications for trans-
plantation is final. Most of our spousal couples are deeply
emotionally attached with their grown-up children. Their
children show great interest in the transplant program for
their parents with kidney disease. During the follow-up we
noticed that the emotional and social connections between
living donors and their recipients increased, and that they had
positive influence on those who were in program for pre-
transplant evaluation and inspired the same couples to join
the transplant program.

Similarly to the reports from other countries >* our pa-
tients showed stable function during the whole follow-up pe-
riod with the exception of two patients with significant pre-
transplant comorbidities.

The transplant program for spousal donors makes only 5%
of total transplant program in our center. Similar percentage is
found in other transplant centers worldwide. Some countries
without a national program for transplantation from deceased
donors formed an agency, which controls the program from
living unrelated donors at the state level > . Only one third of
these donors are spouses, while the rest are volunteers, in the
most cases young adults reimbursed for donation. Both the
short- and the long-term outcome of such transplantations is
better than from deceased donor.

Table 3
Differences in serum creatinine levels within and between the groups
Group Creatinine at the start (umol/L) Creatinine at the end (umol/L) D
%+ SD X+ SD
Related donor 120.93 + 29.85 122 +41.2 0.73
Unrelated donor 124 +36.83 125.57+17.54 0.86
p 0.81 0.77

Ignjatovi¢ Lj, et al. Vojnosanit Pregl 2010; 67(12): 998—1002.
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Special situation is found in the countries with illegal
living unrelated kidney transplant program. The boards in
many international transplant organizations are considering
how to control such program, because they are aware of the
fact that it is almost impossible to cease it.

Conclusion

As a transplant center we developed different modali-
ties of living related donor programs: preemptively, during
hemodialysis and CAPD, from ABO compatible and incom-
patible living related or unrelated-spousal donor. From 1996
to 2009 we performed only 14 transplantations from unre-
lated donors. Pretransplant evaluation of these couples was
more demanding due to more detailed psychosocial evalua-
tion and administrative procedure. In this limited number of
cases the outcome and function of transplanted kidneys from

unrelated donor did not differ from related donors during the
follow-up period. The only source which could increase sig-
nificantly kidney transplant program is organization of a na-
tional program for retrieval and distribution of organs from
deceased donors.
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tokom fakoemulzifikacije

Arteficial monoblock lenses implantation following rupture of posterior capsule

during phacoemulsification surgery

Sini$a Avramovi¢*, Miroslav Vukosavljevi¢*, Mirjana Janiéijevié-Petrovié¢',
Nenad Petrovi¢*, Mirko Resan*

Vojnomedicinska akademija, *Klinika za o¢ne bolesti, Beograd, Srbija;
Klini¢ki centar Kragujevac, "Klinika za oftalmologiju, Kragujevac, Srbija

Apstrakt

Uvod/Cilj. Fakoemulzifikacija je savtemena, suverena
metoda operacije katarakte. Kroz minimalni rez (2,2-2,75
mm) na roznjaci visi se emulzifikacija nukleusa sociva po-
mocu ultrazvucnih talasa, a zatim i implantacija vestackog
sociva u soc¢ivnu vredicu. Komplikacije tokom izvodenja fa-
koemulzifikacije su moguce kao i kod svake hirurgije i mogu
varirati od bezazlenih pa do najtezih, sa posledi¢nim gubit-
kom vida. Jedna od mogucih komplikacija je i ruptura zad-
nje kapsule sociva, koja moze nastati u bilo kom stadijumu
operacije. Cilj ove studije bio je da se ocene rezultati im-
plantacije monoblok so¢iva u sulkus sa osloncem na prednju
kapsulu sa oc¢uvanom kapsuloreksom posle rupture zadnje
kapsule tokom fakoemulzifikacije. Metode. Sprovedena je
prospektivna, nekomparativna studija u kojoj je praceno 19
bolesnika kod kojih se, tokom operacije katarakte metodom
fakoemulzifikacije, javila ruptura zadnje kapsule kao intrao-
perativna komplikacija. Prosecno vreme praéenja bilo je 14
(1-18) meseci. Posmatrana je najbolja korigovana vidna os-
trina, intraokularni pritisak, nalaz na fundusu, kao i polozaj
implantiranog sociva wavelight allegro okulajzerom (Scheimp-
flug kamera). Rezultati. Preoperativna vidna ostrina kretala

Abstract

Background/Aim. Phacoemulsification is a modern sut-
gical technique for cataract operations. Through minimal
corneal wound (2.2-2.7 mm) lens nucleus is emulsificated
and arteficial lens is implanted in capsular bag. Complica-
tions during operations are possible, and can vary from
minor to very serious one, with consecutive visual loss.
One of possible complications is rupture of posterior lens
capsule, which could happen in any stage of operation.
The aim of this study was to evaluate results of
monoblock arteficial lens implantation in sulcus on the
remains of anterior capsule and capsulorhexis after poste-
rior capsule rupture during phacoemulsification. Meth-

se od osecaja svetla sa tatnom projekcijom (L+P+) do 0,5.
Prvog postoperativinog dana zabelezena je vidna ostrina od
0,02 do 0,08 kod osam bolesnika, od 0,1 do 0,4, kod, tako-
de, osam bolesnika, od 0,5 i vise kod tri bolesnik. Posle 12
meseci od operacije kod 15 bolesnika vidna ostrina bila je
> 0,5. Od ranih postoperativnih komplikacija, edem roznja-
¢e javio se kod Sest bolesnika, pojacana reakcija u prednjoj
komori sa ili bez fibrinske reakcije kod osam bolesnika i po-
vecanje intraokularnog pritiska kod tri bolesnika. Sve pro-
mene bile su reverzibilnog karaktera. Zaklju¢ak. Ruptura
zadnje kapsule jedna je od ¢cesé¢ih i ozbiljnijih komplikacija
fakoemulzifikacije koju je tesko prevenirati. U zavisnosti od
veli¢ine rupture, moguce je izvrsiti implantaciju monoblok
savitljivih sociva u sulkus sa osloncem na prednju kapsulu sa
ocuvanom kapsuloreksom kod najveéeg broja bolesnika,
¢ime se zadrzavaju prednosti malog reza: manji astigmati-
zam, bolja postoperativna vidna ostrina, ubrzano zarastanje
rane, te ranija vidna i radna rehabilitacija.

Kljucne reci:

hirurgija, oftalmoloska, procedure; intraoperativne
komplikacije; sociva, intraokularna implantacija;
fakoemulzifikacija; leCenje, ishod.

ods. This prospective, non-comparative study included 19
patients with rupture of posterior capsule as a result of
cataract operation with phacoemulsification method. Av-
erage monitoring time was 14 months (1-18). We analysed
best corrected visual acuity, intraocular pressure, fundus
findings, and implanted lens position with wawelight al-
legro oculizer (Scheimpflug camera). Results. Preopera-
tive visual acuity was from L+P+ to 0.5. On first postop-
erative day visual acuity 0.02-0.08 was noted in 8 patients,
from 0.1-0.4 also in 8 patients and 0.5 and more in 3 pa-
tients. After 12 months from the operation 15 patients had
visual acuity better than 0.5. Among early complications
corneal edema was noted in 6 cases, anterior chamber re-
action with or without fibrin reaction in 8 cases and rise of

Correspondence to: Sinisa Avramovié¢, Vojnomedicinska akademija, Klinika za o¢ne bolesti, Crnotravska 17, 11 040 Beograd, Srbija.
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intraocular pressure in 3 cases. All complications were re-
vetsibile. Conclusion. Postetior capsule tupture/break is
a serious complication of phacoemulsification, hardly to
prevent. Regarding size of posterior rupture, foldable
monoblock arteficial lens can be implanted into the sulcus
on the remains of anterior capsule in most of the cases,
keeping the advantages of small corneal incision: smaller

astigmatism, better postoperative visual acuity, faster
wound healing and earlier visual rehabilitation.

Key words:

ophtalmologic surgical procedures; intraoperative
complications; lens implantation, intraocular;
phacoemulsification; treatment outcome.

Uvod

Fakoemulzifikacija je savremena, suverena metoda ope-
racije katarakte. Kroz minimalni rez (2,2-2,75 mm) na roznja-
¢i vrsi se emulzifikacija nukleusa so¢iva pomocu ultrazvucnih
talasa, a zatim i implantacija vestackog sociva u so¢ivnu vreci-
cu. Prednosti nad dosadasnjim metodama operacije katarakte
su mnogobrojne, pocevsi od kradeg postoperativnog oporavka
bolesnika, manje izrazenog astigmatizma, krace vidne i radne
rehabilitacije i veéeg komfora za bolesnika i hirurga ' .

Komplikacije tokom izvodenja fakoemulzifikacije su
moguce kao i kod svake hirurgije i mogu varirati od bezazle-
nih pa do najtezih, sa posledi¢nim gubitkom vida. Jedna od
mogucih komplikacija je i ruptura zadnje kapsule sociva,
koja moze nastati u bilo kom stadijumu operacije. Uprkos
napretku hirurSke tehnike i instumentarijuma, ovu komplika-
ciju je veoma te§ko prevenirati”®. U zavisnosti od veli¢ine
rupture zadnje kapsule i stadijuma operacije u kome se javi-
la, kao i iskustva hirurga, odvija se i dalji tok operacije, vrsi
izbor intraokularnog sociva za implantaciju i odluka o mestu
implantacije — so¢ivna vreéica, sulkus, prednja komora, skle-
ralna fiksacija i sl.°.

Cilj ove studije bio je da se evaluiraju rezultati implan-
tacije monoblok soc¢iva u sulkus sa osloncem na prednju kap-
sulu sa o¢uvanom kapsuloreksom posle rupture zadnje kap-
sule tokom fakoemulzifikacije.

Metode

U prospektivnoj, nekomparativnoj studiji pratili smo 19
bolesnika kod kojih se tokom operacije katarakte metodom
fakoemulzifikacije javila ruptura zadnje kapsule kao intrao-
perativna komplikacija, i to u periodu od februara 2008. do
februara 2009. godine. U tom periodu izvrSeno je ukupno
758 operacija katarakte u Klinici za o¢ne bolesti Vojnomedi-
cinske akademije od strane istog hirurga. Kod 19 bolesnika
doslo je do rupture zadnje kapsule tokom operacije, ali je
bilo moguce implantirati monoblok savitljivo so¢ivo u sulkus
sa osloncem na prednju kapsulu sa o¢uvanom kapsuloreksom
bez Sirenja kornealnog reza. Od tog broja, Sest bolesnika bilo
je muskog, a 13 Zenskog pola. Bolesnici su praceni prose¢no
14 meseci (raspon 1-18 meseci).

Operacije su izvodene u topikalnoj anesteziji, meto-
dom fakoemulzifikacije sa trostepenim kornealnim rezom i
sa dva paracentezna otvora. U situaciji kada bi doslo do
komplikacije — rupture zadnje kapsule, dalji tok operacije i
pristup hirurga zavisio je od stadijuma u kome je doslo do
komplikacije. Koris¢eni su razliiti pristupi da bi se spre-
¢ila ili zaustavila dalja pojava staklastog tela, dalje Sirenje

rupture i da bi se odrzao stabilni zatvoreni sistem u daljem
toku operacije. Ukoliko je bilo potrebno, vrSena je i prednja
vitrektomija. Socivo je implantirano u sulkus sa osloncem
na prednju kapsulu sa ofuvanom kapsuloreksom u svim
slucajevima kada je procenjeno da postoji adekvatna podr-
Ska prednje ili ostataka zadnje kapsule prirodnog sociva.
Postoperativno, primenjivana je standardna terapija posle
operacije katarakte. Ukoliko je bilo potrebno, uklju¢ivana
je i antiglaukomna (topikalna i/ili oralna) ili dodatna antiin-
flamatorna terapija (diklofenak). Bolesnici su praceni 1, 3,
7 i 30 postoperativnih dana, a zatim i 3, 6, 12 i 18 meseci,
prosec¢no 14 meseci. Posmatrana je najbolja korigovana vi-
dna oStrina, intraokularni pritisak, nalaz na fundusu, kao i
polozaj implantiranog sociva wavelight allegro okulajze-
rom (Scheimpflug kamera).

Rezultati

Ruptura zadnje kapsule javljala se u razli¢itim stadiju-
mima operacije. [zvrSeno je i devet prednjih vitrektomija, ali
nije bilo potonuéa nukleusa ili drugih fragmenata sociva u
staklasto telo (tabela 1).

Tabela 1
Stadijum operacije i vreme pojave rupture zadnje kapsule

Stadijum operacije Broj o¢iju  IzvrSena prednja

n (%) vitrektomija n (%)
Fakoemulzifikacija 12 (63) 7 (58)
Irigacija/ aspiracija 4(21) 1(25)
Implantacija IOL 2(11) 1 (50)
Poliranje zadnje kapsule 1(5 0(0)
Ukupno 19 (100) 9 (48)

TIOL - Intraokularno socivo

Preoperativna vidna oStrina kretala se od osecaja svetla
sa tatnom projekcijom (L+P+) do 0,5. Prvi postoperativni
dan zabelezena je vidna ostrina od 0,02—0,08 kod osam bole-
snika, od 0,1-0,4 kod osam bolesnika, od 0,5 i viSe kod tri
bolesnika. Od ranih postoperativnih komplikacija, edem roz-
njace javio se kod Sest bolesnika, pojacana reakcija u pred-
njoj komori sa ili bez fibrinske reakcije kod osam bolesnika,
prolazno povecanje intraokularnog pritiska kod tri bolesnika
(tabela 2).

Tabela 2
NajceSce postoperativne komplikacije nasih bolesnika

Komplikacija Broj odiju
Edem roznjace 6
Pojacana inflamatorna reakcija u prednjoj komori 8
Skok intraokularnog pritiska 3
Nepravilnost zenice 1
Rezidualni korteks 1

Avramovi¢ S, et al. Vojnosanit Pregl 2010; 67(12):1003—1006.
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Manji rezidualni nabubreli korteks bio je prisutan kod
jednog bolesnika, kao i lako nepravilna zenica (zaostala traka
staklastog tela). I prva i druga komplikacija uocene su tek
nekoliko dana posle operacije (posle bubrenja delova pretez-
no providnog korteksa sociva), te perifernog manjeg prolapsa
vitreusa sa blagom decentracijom zeni¢nog otvora. Edem
roznjace bio je i razlog za slabu vidnu oStrinu prvog postope-
rativnog dana, ali se na primenjenu standardnu postoperativ-
nu terapiju povukao za 7—10 dana u svim slu¢ajevima.

Povisen intraokularni pritisak leCen je topikalnim anti-
glaukomnim lekovima i bio je prolaznog karaktera kod dva
bolesnika, dok je jedan bolesnik nastavio sa antiglaukomnom
terapijom koju je imao uvedenu i ranije (simpleks oblik glau-
koma). Pojacana inflamatorna reakcija zahtevala je dodatnu te-
rapiju kod dva bolesnika. Manji rezidualni korteks resorbovao
se pet nedelja posle operacije i nije zahtevao dodatnu hirursku
intervenciju. Na kontroli posle mesec dana, vidna oStrina
0,02-0,08 zabelezena je kod Cetiri bolesnika, od 0,1 do 0,4 kod
Cetiri bolesnika, i 0,5 i viSe kod 11 bolesnika (tabela 3).

rifikovan je 1 profilnim snimkom prednjeg segmenta
wavelight allegro okulajzerom. UocCena je decentracija intra-
okularnog sociva (IOL) manjeg stepena kod dva bolesnika
koja nije zahtevala dodatnu intervenciju (slika 3).

kit TUUOUTOR

i
i

i
i

SI. 3 — Prikaz decentriranog intraokularnog so¢iva (IOL)
Cetiri meseca posle operacije

Tabela 3

Postoperativna vidna oStrina

Vidna oS$trina Posle mesec dana

Posle Sest meseci

Posle 12 meseci  Posle18 meseci

0,02-0,08 4 2 2 2

0,1-0,4 4 3 2 2

> (0,5 11 14 15 15
Uzrok slabe vidne ostrine kod dva bolesnika bila je po- Diskusija

java cistoidnog edema makule, kod jednog, senilna degene-
racija zute mrlje (slika 1) i miopna makulopatija, takode, kod
jednog bolesnika (slika 2). Polozaj implantiranog sociva ve-

Sl. 2 — Miopne degenerativne promene

Avramovic S, et al. Vojnosanit Pregl 2010; 67(12):1003—1006.

Do komplikacija u hirurgiji katarakte metodom fakoe-
mulzifikacije moZe do¢i u prakticno svakoj od faza operaci-
je. Ruptura zadnje kapsule je jedna od c¢eS¢ih i ozbiljnijih
komplikacija koju je teSko prevenirati. MozZe se javiti u svim
stadijumima operacije, ali je po naSim iskustvima najceSca
tokom faze emulzifikacije nukleusa i faze irigacije/aspiracije,
$to je u skladu sa podacima iz skorijih radova .

U zavisnosti od veli¢ine rupture, moguce je izvrsiti im-
plantaciju monoblok savitljivih so¢iva kod najveceg broja
bolesnika, u sulkus sa osloncem na prednju kapsulu sa ocu-
vanom kapsuloreksom. Ukoliko je moguce, treba izbegavati
Sirenje reza za implantaciju so€iva, jer se na taj nacin gube
prednosti malog reza — manji astigmatizam, ubrzano zarasta-
nje rane, rana vidna i radna rehabilitacija® """,

U naSoj seriji od 19 bolesnika, izvr$ili smo implantaciju
monoblok savitljivih so¢iva kroz postojecu inciziju ili je iz-
vrSeno Sirenje reza na 3,2 mm. Sociva su ugradena u sulkus
sa osloncem na prednju kapsulu sa ouvanom kapsulorek-
som. Kod devet bolesnika izvrSena je i prednja vitrektomija.

Prema podacima iz literature, najceS¢a komplikacija
bila je edem roZnjace i pojacana inflamatorna reakcija u pre-
dnjoj komori >,

U naSoj seriji, naj¢eS¢e rane postoperativne komplika-
cije takode su bile edem roznjace i pojacana inflamatorna re-
akcija u prednjoj komori. Edem roznjace na primenjenu tera-
piju povlacio se za 7-10 dana, bez pojave bulozne keratopa-
tije uklju€ujuci i bolesnika je vrSena prednja vitrektomija.

Inflamatorna reakcija u prednjoj komori sa ili bez fibri-
na ocekivana je kao posledica rupture zadnje kapsule. Na
primenjenu antiinflamatornu terapiju i ona se povlacila 3-5
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dana posle operacije, iako je kod dva bolesnika uvedena i
dodatna antiinflamatorna terapija (diklofenak kapi).

PoviSenje intraokularnog pritiska kod dva bolesnika
bilo je prolazne prirode i na primenjenu topikalnu antiglau-
komnu terapiju pritisak se stabilizovao posle 2-3 dana. Jedan
bolesnik nastavio je sa antiglaukomnom terapijom koju je
imao i pre operacije katarakte. Kra¢i prolazni skok intraoku-
larnog pritiska moze se objasniti zaostacima viskoelastika u
prednjoj komori '

Zadovoljavajuéa postoperativna vidna ostrina posle Sest
meseci postignuta je kod 17 bolesnika (tabela 3). Kod preostala
dva bolesnika, senilna degeneracija zute mrlje i miopna maku-
lopatija bili su odgovorni za slabu vidnu ostrinu (slike 2 i 3).

Polozaj implantiranog sociva verifikovan je i profilnim
snimkom prednjeg segmenta wavelight allegro okulajzerom,
koji je pokazao decentraciju IOL manjeg stepena kod dva
bolesnika. Upotreba okulajzera koji poseduje Scheimpflug

LITER

1. Avramovié S. Working ability in pseudophak. [dissertation]. Bel-
grade: School of Medicine; 2000. (Serbian)

2. Agarwal A, Agarwal A, Jacob S, Sinba S. ‘Chopstick’ technique
aids IOL implantation in broken posterior capsule cases. Tho-
rofare, NJ: Ocular Surgery News U.S. 2007.

3. Yap EY, Heng WJ. Visual outcome and complications after
postetior capsule rupture during phacoemulsification surgery.
Int Ophthalmol 1999; 23(1): 57—-60.

4. Higashide T, Sugiyama K. Use of viscoelastic substance in oph-
thalmic surgery — focus on sodium hyaluronate. Clin Oph-
thalmol 2008; 2(1): 21-30.

5. Allen D, Vasavada A. Cataract and surgery for cataract. BMJ
2006; 333(7559): 128-32.

6. Jobnston RL, Taylor H, Smith R, Sparrow JM. Operations: varia-
tion in posterior capsule rupture rates between surgeons. Na-
tional Dataset Electronic Multi-centre Audit of 55 567. Avail-
able from: www.nature.com/eye/journal/.../eye2009195a.htm
[cited 2009 Aug 14].

7. Zarei-Ghanavati S, Gharaii H, Zarei-Ghanavati M. Simple method to
evaluate adequacy of capsule for foldable intraocular lens implan-
tation in the sulcus. ] Cataract Refract Surg 2009; 35(2): 222-5.

8. Taskapili M, Engin G, Kaya G, Kucuksahin H, Kocabora MS, Yilmazli
C. Single-piece foldable acrylic intraocular lens implantation in the
sulcus in eyes with posterior capsule tear during phacoemulsifica-
tion. ] Cataract Refract Surg 2005; 31(8): 1593-7.

9. Taskapili M, Gulkilik G, Kocabora MS, Ozsuteu M, Yilmazli C,
Kaya G, et al. Comparison of sulcus implantation of single-
piece hydrophilic foldable actylic and polymethylmethacrylate
intraocular lenses in eyes with posterior capsule tear during

kameru je nezvanicni zlatni standard za procenu polozaja
[OL 1516

Manja deformacija zeni¢nog otvora usled trake vitreusa,
takode, nije zahtevala dodatnu hirurSku intervenciju, vec je
po njenom fibroziranju (tri meseca posle operacije) izvrseno
njeno presecanje Neodimium Yag laserom.

Zakljucak

Ruptura zadnje kapsule tokom fakoemulzifikacije jedna
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Introduction

Contemporary model of the pathogenesis of atheroscle-
rosis is based on the hypothesis that local damage of the en-
dothelium together with systemic factors such as hypercho-
lesterolemia, hyperglycemia, hypertension, chronically in-
fections, genetic factors, diabetes mellitus, initiate a cascade
of processes which eventually cause atherosclerotic lesion
development ",

Although various hypotheses are already known about
the pathogenesis of atherosclerosis and different factors of
predisposition have been studied, from the point of molecu-
lar and vascular biology to clinical presentations and therapy
methods, in modern literature there are still opposing views
about the initial moment in the pathogenesis of this condi-
tion, regarding its functional and morphological changes.

The stage of the initial lesion - early lesion (type I)
Activation of endothelium

The initial stage, which precedes the development of ath-
erosclerosis, is endothelial dysfunction, namely, activation of
endothelial cells as a specific response to the action of harmful
agents. Acute response of endothelium results in inflamma-
tion, coagulation disorders and vasomotor changes. The re-

lease of inflammation mediators deposited in the Weibel
Palade bodies represents a very quick response of endothelial
cells®. One of the most important consequences of endothelial
activation is a decreased NO production, which causes the ab-
sence of its antiatherogenic, antiproliferative and vasodilata-
tory effects and, also, causes an increased production of en-
dothelin-1 (ET-1) which in turn, through its mitogenic effect,
stimulates proliferation of smooth muscle cells (SMCs) in the
intima, and consequently initiate atherosclerosis .

During activation of endothelial cells, changes in the
process of coagulation have also been observed. Endothelial
cells modulate their phenotype from anticoagulative to pro-
coagulative, through an increased expression of tissue fac-
tors, or increased release of tissue plasminogen ® .

Besides alterations in tonus and coagulation, endothelial
activation includes increased expression of adhesive proteins
(P-selectin, integrins) which promote the adhesion of leuko-
cytes on endothelium and their infiltration in the subendo-
thelial connective tissue®. This results in the release of free
radicals, proteases and elastases which lead to further dam-
age of endothelial cells’.

Accumulation of lipidsin the intima

The first step in the development of atherosclerosis is
the accumulation of lipid droplets in the intima of the vessel

Correspondence to: Irena Vukovi¢, University of Kragujevac, School

of Medicine, Department of Histology and Embryology, Svetozara

Matkovi¢a 69, 34 000 Kragujevac, Serbia. Phone: +381 34 306 800. E-mail: irena.vuk@gmail.com



Strana 1008

VOJNOSANITETSKI PREGLED

Volumen 67, Broj 12

wall, as a consequence of hypercholesterolemia, coupled
with systemic hypertension. Lipid droplets bind to proteo-
glycans in the intimal connective tissue and have a tendency
to form aggregates’. Lipoproteins in the lipid droplets may
oxidize or become chemically modified in other ways '*'".

Hypothesis of oxidative modification

Oxidative modification is the best researched study
about the modification of lipoproteins (LDL) in atherosclero-
sis. Studies showed that oxidized LDL (ox-LDL) has been
intensely absorbed in the culture of macrophages, partially
through SR-A receptor, but in a larger part through other
scavenger receptors, especially CD36. Circulating mono-
cytes express SR-A and CD36, but at a lower degree. How-
ever, when monocyte enters into vascular wall and trans-
forms to macrophage, during this transformation the expres-
sion of scavenger receptors is increased, and this allows ab-
sorption of modified LDL forms .

The rate of production of ox-LDL in the arterial intima
is related to the concentration of native LDL. Concentration
of native LDL in the intima depends on its concentration in
plasma. These results have shown that possible predilected
places for pathogenesis of atherosclerotic lesions could be
thickenings of the intima on the proximal parts of the artery,
after their branching or bifurcation .

Furthermore, it has been experimentally approved that
the concentration of LDL in the vascular intima is higher in
places where atherosclerosis will develop, compared to the
places which are resistant '*. It is interesting that permeability
of the overlying endothelium is not increased, which means
that LDL somehow selectively accumulates in those places.
It is proven that LDL in these predilection places binds to
proteoglycans of extracellular matrix °. Lipid droplets binded
to proteoglycans in this way oxidize much more easily "> "7.
Also according to the literature, genetically engineered LDL
does not bind to proteoglycans, which means it is less patho-
genic than native LDL '®. The presence of SMCs of synthetic
phenotype contributes to the accumulation of LDL in intima.
The number of these cells is increased in initial lesions; they
act as fibroblasts and synthesize large amounts of proteogly-
cans. Previously presented facts suggest that the accumula-
tion of LDL in intima could be the initial step in the patho-
genesis of atherosclerotic lesion '® "7,

At the initial lesions beside the increased expression of
the vascular cell adhesion molecule-1 (VCAM-1), which se-
lectively promotes the adhesion of lymphocytes and mono-
cytes, ox-LDL itself contributes to the adhesion of these cells
on the endothelial layer '*. Oxidized LDL has cytotoxic ef-
fect on endothelial cells, acts as a mitogen of macrophages
and SMCs and stimulates the release of monocyte chemoat-
tractant protein-1 (MCP-1) and monocyte colony-stimulated
factor (M-CSF) from endothelial cells, which directly starts
chemotaxis and migration of monocytes into the subendo-
thelial layer .

Degradation of polyunsaturated fatty acids in sn-2 place
of phospholipids in LDL generates ox-LDL. After genera-
tion, ox-LDL binds to proteoglycans and becomes uptaken
by macrophages through scavenger receptors *’

Expression of adhesion moleculesin atherosclerosis

After initiation by hypercholesterolemia, leukocytes (at
first, monocytes and T lymphocytes) adhere to the endothe-
lium and actively migrate both, between and through endo-
thelial cells into the intima*'. In the subendothelium of the
intima monocytes begin to accumulate lipids and begin trans-
forming into foam cells. In that manner, increased expression
of adhesion molecules, as a consequence of endothelial dys-
function and the accumulation of lipid droplets in the intima,
promote adhesion of leukocytes to the endothelial layer and
their migration into the subendothelium, in the initial and ad-
vanced stages of atherosclerosis > **.

A variety of adhesion molecules have been identified as
important for this process. These include immunoglobulin
superfamily members intercellular adhesion molecules 1 and
2 (ICAM-1 and ICAM-2), vascular cell adhesion molecule 1
(VCAM-1), platelet-endothelial cell adhesion molecule-1
(PECAM-1), as well as E-, P- and L-selectin*"**.

Increased expression of VCAM-1 is a characteristic of
an initial stage of atherosclerosis. This molecule interacts
with specific integrin, very late antigen-4 (VLA-4), which is
expressed only on monocytes and lymphocytes*>*’. As a re-
sult of this fact, at the initial stage of atherosclerosis, mono-
cytes and T cells adhere in a significantly higher percentage
than other types of leukocytes®™?’. On the other hand,
ICAM-1 allows adhesion of a number of different leuko-
cytes, because it interacts with CD11a (LFA-1) and CD11b
(Mac-1) integrins on their membranes, and its expression is a
characteristic of advanced atherosclerotic lesions > *".

E-selectin (previously ELAM-1) is a typical represen-
tative of this group of adhesion molecules. Its name derives
from a specific expression only on endothelial cells. Its in-
creased expression is a characteristic of the advanced athero-
sclerotic lesions. This molecule interacts with Sialyl-Lewis X
ligand on the membrane of granulocytes and memory T cells
and due to this fact, at the advanced atherosclerotic lesions,
these cells adhere to endothelial layer in a significantly
higher percentage *>*'.

P-selectin (previously GMP-140) is expressed primarily
in thrombocytes, but also in overlying endothelium above
atherosclerotic lesions. This molecule interacts with P—se-
lectin glycoprotein ligand-1 (PSGL-1) on monocytes, lym-
phocytes and granulocytes. It has a significant role in ,,roll-
ing* of leukocytes on endothelial layer above the lesion 7.

L-selectin is expressed on leukocytes and interacts with
PSGL-1 ligand on monocytes, lymphocytes and granulo-
cytes, but also with mucosal vascular addressin cell adhesion
molecular link-1 (MAdCAM-1) 273",

In the endothelium above an atherosclerotic plaque, in
the sites of infiltration of macrophages, there is a noticeable
increase of expression of ICAM-1 and P-selectin®"* ™.
These results indicate that the accumulation of monocytes
which will later transform into macrophages partially depen-
des on synergic action of P-selectin and ICAM-1 on the en-
dothelial layer>"*.

Many factors combined can induce an expression of
endothelial adhesion molecules in atherosclerosis®'. These
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factors are ox-LDL, inflammatory cytokines and biome-
chanical strength of blood shear stress. In the tissue culture,
it is noticeable that the treatment of endothelial cells with ox-
LDL increases the expression of P-selectin, ICAM-1 and
VCAM-1°**_ Cytokines, including interleukin-1 (IL-1) and
tumor necrosis factor-a (TNF-a), increase the infiltration of
leukocytes through adhesion molecules”. Regarding biome-
chanical stimuli, it is shown that the regulation of ICAM-1
expression is under influence of blood flow **.

Migration of leukocytes through endothelial layer

When leukocytes adhere to endothelium, they must re-
ceive a signal in order to go through endothelium into the
deeper layers of vascular wall. Two characteristic processes,
selectin-mediated rolling and integrin-mediated adhesion,
cooperate to promote active migration of leukocytes, both
across endothelial cells (transendothelial migration) and by
diapedesis. Rolling of leukocytes and migration into the vas-
cular wall are the crucial first steps in the development of in-
flammation and atherosclerosis *'

Contemporary concepts regarding direct migration of
leukocytes include activation of special cytokines-chemokines.
At the early stage of atherosclerosis, one of those cytokines,
MCP-1 is being produced in the endothelial cells, as a re-
sponse to ox-LDL and other stimuli***. This cytokine di-
rectly starts chemotaxis and the migration of monocytes into
the subendothelial layer. At this stage, subpopulations of inti-
mal SMCs and endothelial cells also express M-CSF which
also promotes chemotaxis of monocytes, their adhesion and
differentiation to macrophages, regulate proliferation of
macrophages and other types of cells, which is implicated in
inflammatory-fibroproliferative response at the advanced
stages of atherosclerosis. Oxidized LDL also stimulates endo-
thelial cells to express granulocyte colony-stimulating factor
(G-CSF) and granulocyte-macrophage colony-stimulating
factor (GM-CSF). These growth factors affect differentiation,
survival, proliferation, migration and metabolism of macro-
phages/granulocytes, and G-CSF and GM-CSF also affect
migration and proliferation of endothelial cells **°.

Other types of chemokines may also increase lympho-
cyte accumulation in plaque. In atherosclerotic lesion, over-
lying endothelium expresses three types of lymphocyte-
selective chemokines: interferon-inducible protein-10 (IP-
10), interferon-inducible T-cell alpha chemoattractant (I-
TAC) and monokine induced by interferon-y (MIG). Inter-
feron-y which is present in the atherosclerotic lesion induces
genes which code T cell hemoattractant protein family of
chemokine, and subsequently, accumulation of T cells in
plaque***".

Foam cells of monocyte-macrophage lineage

When monocytes enter the intima of a vessel wall, they
undergo phenotype modification to macrophages. Macro-
phages then accumulate lipid droplets and become foam
cells. The mechanism of cholesterol uptaking in macro-
phages is especially interesting.

Most of the cells use a plasma membrane receptor to
uptake and release cholesterol. When a cell uptakes choles-
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terol for its own metabolic needs, a mechanism of the tran-
scription control of this receptor become activated, which in
turn shuts down the receptor expression and completely shuts
down further absorption of cholesterol. On the contrary,
macrophages in the atherosclerotic lesion (future foam cells)
do not posses this kind of negative feedback, so it is obvious
that they uptake cholesterol through some other kind of re-
ceptors38

Some investigations have shown that in the culture of
macrophages in in vitro conditions, cells rapidly uptake
modified, acetylated LDL, not through the known LDL re-
ceptor, but through the special “acetyl-LDL” receptor. Later,
this receptor is cloned and called the scavenger receptor A
(SR-A). Contrary to LDL receptor, expression of SR-A is not
down-regulated as a response to the increased intracellular
concentration of cholesterol. Theoretically, this kind of re-
ceptor might have a role in forming foam cells, because there
is no data that acetyl-LDL has been generated in in vivo con-
ditions*”*. According to literature, the various modified
forms of LDL also could have a role in the creation of foam
cells, which brings out the question of the existence of vari-
ous receptors 42

Other studies*** have shown that some foam cells
originate from SMCs, probably due to the fact that SMCs
can also express scavenger receptors if they are properly ac-
tivated, which will be discussed later.

Cytohistological characteristics of an initial lesion —
early lesion (type)

The results of a large number of recent studies on cyto-
histological characteristics of atherosclerotic lesions have
shown that at the stage of initial lesion (early lesion — type I)
there are no visible morphological changes in the structure of
vascular wall, which is in accordance with the previously
stated pathogenic mechanisms. According to these results, at
the initial stage endothelial continuity is preserved, with the
presence of individual foam cells and T cells in the intima.
At initial phases of lesions circulating monocytes are the
main precursors to foam cells. Smooth muscle cells in the
intima and media show contractile phenotype (Figure 1).
Their phenotype modulation from the contractile to synthetic
phenotype can be noticed during the fatty streak stage ***>*.

The fatty streak stage - early lesion (type II)

Cytohistological characteristics of the fatty streak stage
—early lesion (typeIl)

With further development of atherosclerotic lesion, at
the fatty streak stage (early lesion — type II) increase in the
number of foam cells (Figure 2) and intense infiltration of T
cells occurs. At this stage, lipid accumulation in foam cells
forms fatty streaks. Endothelial layer is still morphologically
preserved, although it is functionally damaged ***’.

Foam cells at this stage originate from macrophages
(Figure 3)***". The fatty streak stage is also characterized by
the presence of SMCs of synthetic phenotype, but they are
not foam cells yet %",
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Fig. 1 — Coronary atherosclerosis at the initial stage.
Endothelial layer is well-preserved without visible
morphological changes. Smooth muscle cells in intima and
media show contractyle phenotype (immunohistochemical
staining of MHC, original magnification x64)

Fig. 2 — Coronary atherosclerosis at the fatty streak stage.
Foam cells in subendothelial layer (immunohistochemical
staining of CD68, original magnification x256)

Fig. 3 — Coronary atherosclerosis at the fatty streak stage.
Macrophage with a large number of lipid inclusions in cyto-
plasm, ie foam cell that originate from the monocyte-

macrophage lineage (TEM, original magnification x16875)

Smooth muscle cells (SMCs)

The results of testing phenotypical status of SMCs of
atherosclerotic lesions showed that from a fatty streak stage,
the modified SMCs of synthetic phenotype form the domi-
nant cell population®®. The development of synthetic phe-
notype is followed by a reduction in myofilaments *.
Smooth muscle cells of synthetic phenotype expressed o-
smooth muscle actin (a-SMA) and vimentin, with a lack of
expression of desmin****. The loss of desmin expression
with concurrent vimentin expression is the first sign in the
process of switching from contractile to synthetic pheno-
type " *°. According to the existing literature, vimentin is an
intermediary filament that can be found in differentiated
SMCs as well, but it is coexpressed there with desmin. With
the loss of contractile phenotype and characteristic desmin
expression (i.e. with switching of cells to synthetic pheno-
type), the expression of vimentin filaments can be no-
ticed 28,45, 50.

Switching of SMCs to synthetic phenotype is a main
characteristic of vascular remodeling during the pathogenesis
of atherosclerosis **°'. Vascular remodeling is an adaptive
process involving the adjustment of structure and function of
blood vessels to long-term changes in hemodynamic condi-
tions, especially to hypertension ** *. Scientific reports prove
that reactive — adaptive intimal proliferation (“early re-
sponse” of the wall) during the process of vascular remodel-
ing, does not have a mechanism of negative feedback and
that it can be continued in the form of intimal hyperplasia. In
the primary response to the conditions of increased pressure,
there is a proliferation of endothelial cells in vascular wall.
After endothelial proliferation, during a rather long period of
time it is characterized by SMCs proliferation accompanied
by vascular wall thickening. The increased synthesis of col-
lagen and elastin, which is an alteration of gene expression
for the synthesis of these proteins, is the explanation for
rapid enlargement and irreversible thickening in atheroscle-
rotic vascular remodeling, in spite of apoptosis which is acti-
vated after proliferation of SMCs ****.

Under the influence of chemotactic factors, SMCs mi-
grate through fenestrae of the internal elastic lamina. As they
express specific integrins (a2f1 which binds collagen and
a3p1 and a5p1 which bind fibronectin) and elastin binding
proteins on plasma membrane, they come in contact with con-
nective tissue components and start to proliferate as a response
to the stimuli of platelet-derived growth factor (PDGF) and fi-
broblast growth factors (FGFs) ™. At the same time, under the
influence of TGF-B, SMCs begin to secrete extracellular ma-
trix components, thereby increasing the amount of collagen IV
and collagen V. These changes were associated with up regu-
lation of transforming growth factor § (TGE- §)*.

Also, at this stage, adventitial myofibroblasts start to
show the characteristics of contractile SMCs>*"*, Ac-
cording to the same data, the increased expression of TGF-§3
in adventitia is the signal for differentiation of fibroblasts
(which start to express a-SMA and the other markers of
SMCs differentiation as well) and their migration, which
makes it hard to differentiate from medial SMCs (Figure 4).
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Fig. 4 — Coronary atherosclerosis at the fatty streak stage.
Myofibroblasts in adventitia start to show the characteristics
of contractile smooth muscle cells (immunohistochemical
staining of MHC, original magnification x64)

A number of important stimulators and inhibitors of both
SMCs and endothelial cells in atherosclerotic lesions have
now been purified and biochemically characterized. Included
in the group of stimulators are FGFs, vascular endothelial
growth factor (VEGF), PDGF, epidermal growth factor (EGF)
like factors, angiogenin, also vasoconstrictor peptides (which
induce proliferation of SMCs and the expression of TGF-f3 and
PDGF), angiotensin converting enzyme (ACE) (which induces
proliferation of SMCs in in vivo conditions), insulin-like
growth factors (IGFs) (potential mitogen of SMCs), interleu-
kin-1 (IL1) (induces expression of FGF in SMCs), lipoprotein
A (stimulates proliferation of SMCs) and ET-17**.

Bifunctional growth factors, TGF-f and TNF-a, also
have an influence on the proliferation and migration of
SMCs. A multifunctional cytokine is TGF-f3, which in its in-
active form is being synthesized by endothelial cells and
SMCs. This cytokine becomes activated under the influence
of plasmin and induces differentiation of endothelial cells
and SMCs, but paradoxically inhibits their migration and
proliferation. TNF-a is cytokine which inhibits proliferation
of endothelial cells and SMCs but it stimulates the transcrip-
tion of heparin-binding EGF-like growth factor (HB-EGF) in
SMCs*"*. Each of these factors may influence the growth
of SMCs or endothelial cell, both as a stimulant or inhibitor.

The preatheroma stage — intermediary lesion (type III)

Cytohistological characteristics of the preatheroma
stage — intermediary lesion (typelIl)

At the preatheroma stage — intermediary lesion (type III),
lipid accumulation surpasses the accumulation by foam cells
and subendothelial layer contain scattered collections of extra-
cellular lipid droplets and particles in the form of small iso-
lated pools of extracellular lipid. The preatheroma stage is
characterized by the presence of intimal and medial prolifer-
ating SMCs of synthetic phenotype (Figure 5). The phenotype
modulation of intimal and medial SMCs (based on the loss of
desmin expression and the appearance of vimentin expression)
begins at the fatty streak stage, and at the preatheroma stage
these cells form the dominant cell population 28.29.43
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Fig. 5 — Coronary atherosclerosis at the preatheroma stage.
Smooth muscle cells of the synthetic phenotype
(immunohistochemical staining of vimentin, original
magnification x128)

The intermediary lesion is also characterized by a large
number of foam cells of various origin. Some of foam cells
develop from monocyte-macrophage lineage (the same as at
the fatty streak stage) and others originate from
SMCs*****"_ Foam cells that originate from SMCs are spin-
dle-shaped or star-shaped and they have short, thick exten-
sions with lipid inclusions in cytoplasm (Figure 6) > *.

We can notice the presence of foam cells that originate from
smooth muscle cells. These lipid-laden smooth muscle cells are
spindle-shaped or star-shaped, with lipid inclusions in the cy-
toplasm and they have short, thick extensions. The number of
lipid inclusions in the cells varies, and therefore, they look as if
they are at the different stages of phenotype transformations
to foam cells (TEM, original magnification x8250)

Foam cells of smooth muscle cells origin

The results of many studies have shown that SMCs of
synthetic phenotype, proliferate and start to accumulate lip-
ids from the fatty streak stage, but their largest number can
be observed at the preatheroma stage>®*”*. According to
the same data, some foam cells in atherosclerosis originate
from SMCs of synthetic phenotype (express vimentin-
immunoreactivity), probably due to the fact that some SMCs
can also express scavenger receptors. Vimentin-immuno-
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reactivity points out to their syntetic/proliferative activity
and also to their mesenchymal origin ***.

The fact that SMCs express scavenger receptors and
modulate to foam cells is possibly related to the embryonic
origin of vascular SMCs *. All vascular SMCs have a mes-
enchymal origin, except for the fact that large arteries in the
upper parts of the body can have the neuroectodermal ori-
gin®°*¥ Due to their mesenchymal origin, SMCs coex-
press vimentin and desmin. During remodeling of vascular
wall in atherosclerosis, there is a loss of contractile charac-
teristics of SMCs and characteristic desmin expression so
that SMCs of the synthetic phenotype express only
vimentin®*®. After loss of contractile characteristics,
SMCs proliferate and as a result of this proliferation start to
intensively express S-100 protein. For both, SMCs of mesen-
chymal origin, as well as for SMCs of neuroectodermal ori-
gin, expression of this protein is a normal characteristic, but
it is increased in processes which are Ca™ — mediated. This
protein in increased expression shows a high affinity to bind
unsaturated lipid acids *®. It has been assumed that SMCs due
to their synthetic and proliferative activity can accumulate
lipids.

Pathogenesis of atherosclerosis as an inflammatory
response of vascular wall

Earlier theories about the pathogenesis of atherosclero-
sis have assumed hypercholesterolemia as a necessary con-
dition for the development of this disease. Only in the later
decades, numerous researches have pointed out to inflamma-
tion as a basis for pathogenesis of atherosclerosis *’.

As mentioned above, beginning with the initial le-
sion stage, in the response to the presence of modified
lipids in the subendothelial layer, endothelial cells in-
crease the expression of adhesion molecules, at first
VCAM-1, which selectively promotes the adhesion of
monocytes and T cells on endothelial layer. In response to
the same stimulus endothelial cells express monocyte-
selective chemokine MCP-1 and three types of lympho-
cyte-selective chemokines (IP-10, I-TAC and MIG) which
directly start chemotaxis and migration of monocytes and
T cells into the subendothelial layer. The presence of
macrophages and T cells in subendothelial layer show that
the early stages of atherosclerotic lesion are an inflam-
matory response to exogenous pathogens >’

However, in addition to modified lipids, other exoge-
nous pathogens, especially microorganisms, also promote in-
flammation. These antigens become presented by antigen-
presenting cells (APCs), to Th CD4+ cells trough the MHC
class II-dependent pathway. In response to immunological
activation, mature forms of Th CD4+ cells begin to produce
proinflammatory cytokines IL-2, IFN-y and TNF-B. These
cells also interreact with Tc CD8+ cells, NKT cells and
macrophages, helping them to finish a started immune re-
sponse against intracellural pathogens *’.

The role of APCs during atherosclerosis is played by
macrophages, vascular dendritic cells (VDCs) and B cells, as
a “professional APCs”, but recent studies have show that low

differentiated forms of SMCs also can process and present
antigens > °’. All APCs in vascular wall internalize antigens
either by phagocytosis or by receptor-mediated endocytosis,
and display a fragment of antigen bound to the class Il MHC
molecule on their plasma membrane. Expression of the anti-
gen-class I MHC molecule complex which is a ligand for a
T-cell receptor (TCR), on the membranes of APCs with ad-
ditional co-stimulatory signals from APCs leads to immu-
nological activation of T cells and manifestation of inflam-
matory reactions " .

A great number of recent studies aimed to improve
therapeutic procedures have been focused on the role of IFN-
v during atherosclerosis. Immediately after entrance into a
subendothelial layer, T cells produce IFN-y which induces
genes that code T cell hemoattractant protein family of che-
mokine, and subsequently, further accumulation of T cells in
the plaque. Besides, this cytokine activates macrophages
immunoregulatory functions and simultaneously affects
SMCs of a lesion. These literature data support the hypothe-
sis that IFN-y is a potent atherogenic cytokine, which signifi-
cantly increases both, lesion size as well as the number of T
lymphocytes within lesions, and also up regulates PDGF
which causes an increased migration of smooth muscle
cells .

If pathogenesis of atherosclerosis is viewed, in the light
of these previously stated facts, as an inflammation, it can be
concluded that during the early stages, atherosclerosis, as a
specialized form of inflammation, responds to an injury of
vascular wall and the presence of different pathogens>'. With
further progression of inflammatory reaction, during the
stages of advanced atherosclerotic lesions, development of a
chronic inflammatory fibroproliferative response occurs,
which is histologically manifested as atheroma (type IV), le-
sion with a lipid core; fibroatheroma (type V), lesion with a
lipid core and prominent fibrous connective tissue above it,
or complicated atherosclerotic lesion that is defined as type
IV or V lesions with disruptions of lesion surface, hematoma
or hemorrhage, and developed thrombotic deposits (Figures
7 and 8) 28, 45, 46, 48.

Fig. 7 — Advanced atherosclerotic lesion in the coronary
artery — complicated, ulcerated atherosclerotic plaque with
intraplaque hemorrhage (histochemical staining of Azzan-
Heidenhain, original magnification x32)
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Fig. 8 — Advanced atherosclerotic lesion in the coronary
artery — complicated atherosclerotic plaque with atheroma,
fibroatheroma, fissure, intraplaque hemorrhage and
thrombus (histochemical staining of Azzan-Heidenhain,
original magnification x8)

Conclusion

From all the previously presented facts we can conclude
that the basic predisposing factor for development of athero-
sclerosis is hypercholesterolemia or infection, coupled with
systemic hypertension.

The increased levels of plasma cholesterol promote the
entrance of lipid droplets in subendothelial layer, their bind-
ing to proteoglycans and modification of LDL. Modified

LDL stimulates increased expression of adhesion molecules
and promotes the adhesion of leukocytes. Modified LDL also
stimulates the production of cytokines-chemokines in endo-
thelial cells which promotes the migration of leukocytes into
the subendothelial layer, and also initiates synthesis of
growth factors which affect differentiation, modulation, mi-
gration and proliferation of different cell types in the lesion.
From the above presented facts we can conclude, too, that
hypercholesterolemia starts circulus vitiosus in which many
combined factors induce the development of inflammation in
atherosclerosis. In addition to modified forms of LDL, the
presence of other exogenous pathogens (especially microor-
ganisms) initiates atherosclerosis through inflammatory re-
sponse of vascular wall.

On the other hand, systemic hypertension promotes
vascular remodeling. This process is characterized by smooth
muscle cells phenotype modulation from contractile to syn-
thetic phenotype, their migration from media into the suben-
dothelial layer, their proliferation and collagen synthesis, as
well as their transformation to foam cells in the presence of
modified LDL, inflammatory cytokines and biomechanical
strength of blood shear stress.

The previously analyzed facts suggest that atherosclero-
sis could be defined as inflammation which is a response to
hypercholesterolemia or other exogenous pathogens, coupled
with vascular remodeling, caused by systemic hypertension.
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Uvod

Proslo je vise od pola veka od prve publikacije na temu
toksi¢nog efekta slobodnih kiseoni¢nih radikala. Gerschman
i sar. ' su 1954. godine prvi objavili rad u kome su izneli da
je toksic¢nost kiseonika posledica Stetnog dejstva slobodnih
radikala kiseonika. Dve godine kasnije Harman i sar. * izneli
su tezu prema kojoj oksidativni stres predstavlja osnovni
mehanizam procesa starenja i time pokrecu opsezna istraZi-
vanja slobodnih radikala, inspirisana idejama ve¢ne mladosti
i dobrog zdravlja. Sledece veliko otkriée u ovom podrucju
bilo je vezano za identifikaciju jednog od najznacajnijih en-
zima u zivim sistemima, superoksid dismutaze (SOD), koji je
potvrdio veliki znacaj oskidativnih procesa u zivim sistemi-
ma. Treéa era proucavanja slobodnih radikala pocela je 1977.
kada su Mital i Murad otkrili da su se Zivi sistemi ne samo
donekle prilagodili dejstvu slobodnih radikala, ve¢ ih i isko-
ristili za sopstveno efikasnije funkcionisanje. Ovaj par nauc-
nika dao je ozbiljne dokaze da hidroksilni slobodni radikal
(OH) prenosi signale unutar Celije stimuliSuéi sintezu se-
kundarnog glasnika ciklicnog guanozin monofosfata
(cGMP) *.

Stvaranje slobodnih radikala je fizioloski proces. To-
kom normalnog metabolizma ¢elije stvaraju se slobodni ki-
seoni¢ni (reactive oxygen species — ROS) i azotni radikali
(reactive nitrogen species — RNS) koji mogu imati i pozitiv-
ne i negativne efekte na Zivi sistem . U niskim ili srednjim
koncentracijama ROS i RNS ostvaruju svoju fiziolosku ulo-
gu zastite Celije od razli¢itih Stetnih uticaja, kao i ulogu u
unutarcelijskoj komunikaciji. Medutim, kada produkcija slo-
bodnih radikala premasi odredenu koncentraciju i kada se
time narusi redoks potencijal ¢elije, ispoljava se njihov ne-
gativni efekat, odnosno dolazi do oksidativnog ili nitrozativ-
nog stresa ® . Usled poveéanog stvaranja slobodnih radikala,
smanjene raspolozivosti antioksidanasa i/ili povecane potro-
$nje aktioksidanasa dolazi do poremecaja ,,redoks homeosta-

ze“. Ovako stvoreni ,,viSak® ROS, odnosno oksidativni stres,
imacée za posledicu ostecenje celijskih lipida, proteina i nu-
kleinskih kiselina *”.

Ove c¢injenice bile su osnov velikog broja istrazivanja
koji su oksidativni stres naveli kao osnovni patogenetski me-
hanizam nastanka bolesti i procesa starenja.

Slobodni kiseoni¢ni radikali

Slobodni radikali mogu se definisati kao molekuli ili
delovi molekula koji imaju jedan ili vise slobodnih elektrona
u atomskim ili molekularnim orbitama §to ih ¢ini veoma rea-
ktivnim . Najvazniji slobodni radikali u Zivim sistemima su
slobodni kiseonié¢ni radikali (ROS). Primarni ROS je supero-
ksidni anjon (O,7), koji u daljim reakcijama sa molekulima
stvara druge slobodne radikale. Superoksidni anjon najveéim
delom stvara se u mitohondrijskom respiratornom lancu i
pretpostavka je da oko 1-3% kiseonika ,,iscuri“ iz ovog lanca
kao O,”, umesto da doprinese redukciji kiseonika. Redukcija
superoksida do vodonik-peroksida odvija se pomocu enzima
superoksid dismutaze (SOD). Izoenzimi SOD nalaze se u
mitohondrijama (mitohondrijska SOD — MnSOD), citosolu
(citosolna SOD — CuZnSOD) i na ¢elijskim povrSinama.
Slobodni kiseonicki radikali imaju veoma vaznu ulogu u
odrzavanju redoks potencijala éelije.

Prisustvo vece koncetracije O,” stimuliSe stvaranje hid-
roksil radikala (OH) reakcijom sa vodonik-peroksidom ili
oksidacijom gvozda. U prisustvu povecane koli¢ine slobod-
nog intracelularnog gvozda (hroni¢ni hepatitis C), povecano
je 1 stvaranje slobodnih radikala. Hidroksilni radikal ima ve-
oma kratak poluZivot od svega 10” sekundi, te je odgovoran
za oSteCenje okolnih struktura — DNK i masnih kiselina.
Trajno oksidativno oste¢enje DNK predstavlja prvi korak u
mutagenezi, karcinogenezi i starenju *.

Superoksidni anjon u reakciji sa polinezasi¢enim mas-
nim kiselinama fosfolipida dovodi do stvaranja hidroperoksil
radikala. Ovim zapoc€inje proces lipidne peroksidacije, a za-
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vr§ava se stvaranjem malonildialdehida (MDA) koji izaziva
mutagenezu, ali je i baktericidan °

Usled oksidativnog stresa dolazi i do oksidacije protei-
na sa veé¢im brojem razlicitih reakcija (hidroksilacije aroma-
tiénih grupa i alifaticnih bocnih lanaca aminokiselina, nitra-
cije ostataka aromati¢nih aminokiselina, sulfoksidacije meti-
onin ostataka, konverzije aminokiselinskih ostataka u karbo-
nil derivate). Treba napomenuti da su metioninski i cisteinski
drugih vrsta oksidacija, oksidacija aminokiselina koje sadrze
SH grupu je reverzibilna. Kako najveéi broj mehanizama ok-
sidacije dovodi do stvaranja karbonil derivata, ova grupa se i
najcesSce koristi kao marker oksidativnog oSteéenja protei-
na 12

U Zivim sistemima postoje brojni odbrambeni mehani-
zmi usmereni ka odrzanju homeostaze cCelije i sprecavanju
pojave oksidativnog stresa. Antioksidativna odbrana obu-
hvata neutralizaciju slobodnih radikala, mehanizme oporavka
od ostecenja i razvijen antioksidativni sistem. Organizam po-
seduje niz enzimskih i neenzimskih antioksidanasa. Najvaz-
niji enzimski antioksidansi su superoksid dismutaza (SOD),
glutation peroksidaza (GPx), glutation reduktaza (GR), glu-
tation-S-transferaza (GST) i katalaza (CAT), a od neenzim-
skih glutation i koenzim Q. Egzogeni antioksidansi su vita-
mini C i E, karotinoidi i flavonoidi. Moguénosti suplementa-
cije antioksidansima u cilju spre¢avanja oksidativnog stresa,
a time mnogih bolesti i starenja, danas su fokus brojnih istra-
zivanja.

Od navedenih antioksidanasa, glutation ima posebno
vaznu ulogu, narocito u virusnim infekcijama. Tako, na pri-
mer, virus HIV-a direktno uti¢e na metabolizam ovog antiok-
sidansa, $to za posledicu ima ozbiljan poremecaj ,,redoks
homeostaze™ i kona¢no oksidativni stres. Glutation je kofa-
ktor nekoliko antioksidativnih enzima, utiCe na transport
aminokiselina kroz membranu i neutraliSe hidroksilne radi-
kale, obnavlja vitamine C i E. Nivo glutationa u ¢eliji, preci-
znije odnos redukovanog i oksidovanog glutationa, dobar je
pokazatelj redoks stanja ¢elije .

Tokom Ccelijskog ciklusa postoji stalna fluktuacija re-
doks potencijala koju u znatnoj meri regulisSe glutation. Ove
male oscilacije imaju svoje fizioloske funkcije. Manja domi-
nacija redukujuce sredine stimuliSe proliferaciju celija. Sa
druge strane, mali pomak ka oksidativnoj sredini stimuliSe
diferencijaciju ¢elija u kojoj ROS imaju ulogu sekundarnog
glasnika. Dalji pomak ka oksidativnijoj sredini dovodi do
apoptoze, a tezi poremecaj redoks homeostaze do nekroze
Gelije ®.

Slobodni kiseoni¢ni radikali, svakako, imaju znacajnu
ulogu u infekcijama. Oni, kao jedan od najstarijih i najefika-
snijih oruzja imunog sistema, predstavljaju prvu liniju od-
brane od infektivnih agenasa. Do oksidativnog stresa dolazi
u toku infekcija virusima, bakterijama, rikecijama i paraziti-
ma '>'%, Kao primarni ROS nastaje O,” koji dalje stimulie
stvaranje ostalih slobodnih radikala.

Inflamatorne ¢elije su glavni izvor ROS, mada se slo-
bodni radikali mogu stvarati u svim ¢elijama. Uslov stvara-
nja ROS u ovim ¢elijama je reakcija receptora i liganda. Li-
gandi mogu biti virusni i bakterijski antigeni. Kao odgovor

na mikrobne antigene, fagocitne ¢elije, neutrofili, monociti i
makrofagi, dovode do nastanka ,,respiratornog praska“. Nai-
me, po vezivanju liganda za receptor dolazi do aktivacije se-
kundarnog glasnika i protein kinaze C koji dovode do tran-
slokacije redukovanog oblika nikotinamid-dinukleotid-
fosfata (NADPH) u podrucje plazma membrane. On je glav-
ni izvor slobodnih radikala tokom respiratornog praska. Slo-
bodni kiseoni¢ni radikali izluuju se van celije i oSteCuju
okolne zdrave ¢elije. Intracelularni ROS stvoreni su kao nes-
pecificna odbrana i indukuju uniStavanje mikroorganizama
zarobljenih u fagolizozomima. Unutar ¢elije ROS funkcioni-
Su i kao sekundarni glasnici. Oni aktiviraju faktore transkrip-
cije, stimuliSu stvaranje citokina i hemokina koji aktiviraju
druge inflamatorne celije. Povratno, tumor nekrozis faktor
(TNF), interleukini IL-1 i IL-6, kao inflamatorni medijatori,
mogu da indukuju stvaranje ROS ">’
radikali oslobodeni tokom imunoloske reakcije doprinose
borbi protiv infekcije direktnim toksiénim efektom, ali i ak-
tivacijom celijskog imuniteta preko aktivacije T-Celija i zato

. Slobodni kiseoniéni

su vazna veza nespecificnog urodenog i steCenog celularnog
. . 18
1muniteta .

Hroni¢ne virusne infekcije

Pocetak intenzivnijeg istraZivanja oksidativnog stresa
tokom infekcija vezan je za proucavanje patogeneze HIV in-
fekcije. Interesovanje je pobudio izvestaj Mullera i sar. " o
smanjenoj koncentraciji glutationa u limfocitima i drugim
¢elijama inficiranim HIV-om. U pocetku nije bilo jasno da li
je smanjenje koncentracije glutationa posledica direktnog
dejstva na metabolizam antioksidansa, disfunkcije makrofaga
ili povecanog stvaranja ROS i time povecane potro$nje glu-
tationa.

Opsti patogenetski mehanizmi vezani za stvaranje ROS
i infekciju indenti¢ni su za sve viruse. Virusi dovode do po-
remecaja redoks homeostaze unutar inficirane celije. Pored
toga, oni dovode i do povecanog stvaranja ROS u aktivira-
nim fagocitima .

Po ulasku u ¢eliju virusi zapo€inju svoj intracelularni
parazitski ciklus koristeci resurse domacina za sopstvenu re-
plikaciju, a po cenu poremecaja biohemijskih procesa unutar
¢elije. U mitohondrijama i endoplazmatskom retikulumu ce-
lije dolazi do znacajnog povecanja produkcije slobodnih ra-
dikala i posledi¢ne potrosnje antioksidantnih potencijala Ce-
lije. Slobodni kiseoni¢ni radikali zapocinju ciklus lipidne pe-
roksidacije i oStecenja DNK. Poremecaj redoks stanja dovodi
do apoptoze inficirane celije. Pokazano je da intenzitet
apoptoze i lize Celija koreliSu sa intenzitetom oksidativnog

Specifiéniji patogenetski mehanizmi zavise, naravno, i
od karakteristika virusa.

Dosadasnja istrazivanja virusnih infekcija i oksidativ-
nog stresa bila su usmerena prema odredenim virusima koje
¢emo u nastavku detaljnije opisati, a to su: infekcija HIV-om,
hepatitis C virusom (HCV) i Epstein Barr virusom (EBV).

HIV infekcija

Studije vezane za patogenezu HIV infekcije bile su me-
du prvim koje su detaljnije istrazivale vezu infekcije i oksi-
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dativnog stresa. Kako i kod drugih infektivnih agenasa, tako
i u slucaju HIV infekcije, virusni antigeni su pokretaci stva-
ranja ROS. Studije su pokazale da gp120, gp 24 i tat protein
indukuju stvaranje ROS u inflamatornim ¢elijama '>*" .

Oksidativni stres igra veoma vaznu ulogu u patogenezi
HIV infekcije zbog toga §to izaziva apoptozu limfocita. To-
kom oksidativnog stresa dolazi i do supresije limfocitogene-
ze, a smanjen broj limfocita ubrzava progresiju bolesti. Ne-
koliko istrazivanja pokazalo je da je kod bolesnika sa HIV-
om smanjena koncetracija antioksidanasa ***,

Znacaj oksidativnog stresa tokom HIV infekcije jos$
nije razjasnjen. Novija istrazivanja HIV infekcije i oksida-
tivnog stresa uglavnom su usmerena ka izucavanju patoge-
neze nastanka HIV encefalopatije, odnosno HIV demenci-
je %", Demencija u sklopu HIV infekcije obuhvata spektar
klinickih manifestacija od blagog kognitivnog poremecaja
do teskih neuropsihijatrijskih poremecaja. Neuroloski defi-
citi posledica su neuronske degeneracije, gubitka sinapsi i
neuronske smrti. Zanimljivo je da su neuroni vrlo retko in-
ficirani virusom, a da do degeneracije dolazi dejstvom slo-
bodnih radikala u toku oksidativnog stresa >’. Usled dejstva
gp 120 i tat proteina HIV-a dolazi do znacajnog oksidativ-
nog stresa u neuronima, ali ne i u astrogliji. Razlog je ¢i-
njenica da astrociti imaju moguénost povecavanja aktivno-
sti mangan SOD (MnSOD), glavnog antioksidansnog en-
zima. Neuroni imaju pocetno manju koncentraciju MnSOD
i mnogo manju moguénost povecanja aktivnosti ovog en-
zima **,

Savremena terapija HIV infekcije (highly active antiret-
roviral therapy - HAART) daleko je od savrSenstva. Ipak, ¢i-
njenica jeste da je bolesnicima na HAART-u o¢ekivana duZi-
na zivota prakti¢no indenti¢na osobama koje su HIV negati-
vne, ukoliko se terapija zapoc¢ne na vreme i redovno uzima.
Glavni nezeljeni efekti terapije jesu metabolicke promene od
kojih dislipidemija sa posledi¢nom aterosklerozom zauzima
prvo mesto ¥

Jo§ uvek nije jasno da li HAART izaziva oksidativni
stres. U zanimljivom istraZivanju Hulgan i sar. ** nadli su da
su markeri lipidne peroksidacije poveéani kod bolesnika sa
manjom koli¢inom virusa u krvi, nevezano sa hiperlipide-
mijom. Autori pretpostavljaju da je oksidativni stres nastao u
sklopu imunorekonstruktivnog sindroma. U istom istraziva-
nju lipidna peroksidacija korelisala je sa prisustvom efavi-
rensa u HAART rezimu. Ipak, radi se o istrazivanju sa relati-
vno malo ispitanika bez kontrole komplijanse i bez odredene
duZine trajanja terapije. S obzirom na to da je lipidna perok-
sidacija vezana za pojavu i razvoj ateroskleroze, ovim istra-
zivanjem, svakako, pokrenuta su vazna pitanja u smislu tok-
si¢nosti antivirusne terapije ».

Hepatitis C virusna infekcija

Oksidativni stres igra veoma vaznu ulogu u oStecenju
jetre bilo koje etiologije. Iako je patofiziologija hepatitisa
kompleksna, postoji veliki broj dokaza da oksidativni stres
igra vaznu ulogu u perzistiranju infekcije, progresiji nekroze
i fibroze, pa &ak i kancerogenezi *°.

Kod dece sa hroni¢nim hepatitisom B i C primeéena je
smanjena aktivnost katalaze i SOD, a povecana lipidna pero-
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ksidacija ukazuje na postojanje neadekvatnog antioksidativ-
nog odgovora .

Zanimljivo, oksidativni stres viSe je izraZen pri infekciji
HCV nego hepatitis B virusom. Kao mogucéi uzrok ovome
navodi se optere¢enje gvozdem specifi¢no za infekciju HCV-
om ™",

Bolesnici sa hroni¢énom hepatitis C virusnom infekci-
jom imaju poveéan nivo markera lipidne peroksidacije u se-
rumu, perifernim mononuklearnim ¢elijama i uzorcima jet-
re *»**. Cak i kod pacijenata bez simptoma pokazano je da
fluktuacija alanin-aminotransferaza koreliSe sa poremecajima
redoks homeostaze ** ", §to, svakako, pokazuje znadaj oksi-
dativnog stresa u patogenezi hroni¢nog hepatitisa C. Vidali i
sar. *® dokazali su prisustvo markera oksidativnog stresa kod
61% bolesnika obolelih od hroni¢nog hepatitisa C.

Razli¢iti mehanizmi dovode do poveéanog oksidativnog
stresa u slucaju HCV infekcije. Hroni¢na inflamacija i akti-
vacija fagocita su nespecifi¢an patogenski mehanizam, zaje-
dnic¢ki mnogim hroni¢nim infekcijama. Nagomilavanje gvo-
7zda unutar hepatocita stimuliSe stvaranje hidroksil radikala
koji, dalje, pokrece lipidnu peroksidaciju. Pored oskidativ-
nog stresa koji se deSava u samim hepatocitima, dolazi i do
aktivacije susednih Kupferovih ¢elija u kojima je povecana
sinteza citokina koji dalje povec¢avaju nivo ROS *°.

Ireverzibilna osteéenja Celije i poremecaj unutaréelijkog
prenosa signala mogu biti izazvani oksidativnim stresom us-
led HCV infekcije. Kao posledicu delovanja ROS spominju
se razvoj steatoze, fibroze, hepatocelularnog karcinoma i B-
éelijskog limfoma *>373%.

Povezanost oksidativnog stresa i steatoze jetre uslovlje-
na je tipom HCV. Medu bolesnicima sa genotipom 3 ova ko-
relacija nije nadena. Sa druge strane, kod bolesnika sa ,,non-
3% genotipom oksidativno oStecenje moze biti uzrok nastan-
ka ,,metaboli¢ke* steatoze u kojoj stepen steatoze korelira sa
stepenom oskidativnog stresa. Ustanovljena je povezanost
degradacije apolipoproteina B100 sa poremecajem sekrecije
lipoproteina veoma niske gustine (very low-density lipopro-
tein — VLDL). Drugi uzrok moze biti oksidacija slobodnih
masnih kiselina koja se deSava pri stvaranju i delovanju
ROS. Insulinska rezistenicija kao posledica oksidativnog
stresa, takode, doprinosi razvoju steatoze > *°.

Nepoznanica je jo§ uvek to koliko oksidativni stres pri
hroni¢noj HCV infekciji doprinosi fibrozi jetre. Odredena
istrazivanja pokazuju direktnu povezanost, dok druga uka-
zuju na njihovu indirektnu povezanost, preko steatoze jet-
Lo 3540

Hepeatitis C virus povezuje se sa kancerogenezom, a kao
jedan od hipoteti¢kih patogenetskih mehanizama navodi se i
oksidativni stres. Poznato je da delovanjem ROS na DNA
nastaju mutacije. U slu¢aju HCV infekcije moguéi genotok-
si¢ni efekti dokazani su in vitro i in vivo, a manifestuju se u

: . 37,40
segmentima tumor supresor gena i protoonkogena ~" ™.

Epstein Barr virusna infekcija

Primarna infekcija EBV deSava se uglavnom asimp-
tomatski, tokom detinjstva i kao svaka herpes virusna infe-
kcija dovodi do uspostavljanja latentne infekcije. Ciljne
¢elije ovog virusa pretezno su B limfociti jer sadrze najvise
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CD21 receptora, ali i druge celije, npr. nazofaringealnog
epitela, mogu biti inficirane *'. Kao i u slu¢aju drugih infe-
kcija, prisustvo oksidativnog stresa je posledica nespecific-
nog imunog odgovora organizma. Merenjem imunoloskih
parametara lipidne peroksidacije (MDA) utvrdeno je da do
stvaranja ROS dolazi ve¢ nakon 2 sata od infekcije i da se
njihova koncentracija povec¢ava tokom 24 sata. Glavni anti-
oksidans u slu¢aju EBV infekcije jesu katalaza i SOD ¢ija
se aktivnost povecava proporcionalno povecanju koncentra-
cije ROS **.

Epstein Bar virusna infekcija povezuje se sa limfoproli-
ferativnim bolestima kao $to je Burkittov limfom, nazofarin-
gealni karcinom i karcinom Zeluca. Onkogeni potencijal
EBV objasnjava se uticajem virusa na signalne procese unu-
tar Gelije domadina ***. Pored toga, poveéano stvaranje
ROS utvrdeno je u ¢elijskim linijama porekla tumorskog tki-
va pozitivnih na EBV **. Za sada, istraZivanja su bila pretez-
no fokusirana na odnos oksidativnog stresa i nazofaringeal-
nog karcinoma i oksidativnog stresa i Burkittovog limfo-
ma **. Mehanizam karcinogeneze u sludaju latentne ili retko
perzistentne EBV infekcije je videstruk *. Lo i sar. *’ pretpo-
stavljaju da je ,,oksidativna karcinogeneza“ posledica aktiva-
cije transkripcijskih proteina (STAT3, NK-kB, MAPK).

Drugi mehanizam moze biti smanjenje aktivnosti SOD
in vivo u sludaju nazofaringelanog karcinoma '. Superoksid
dismutaza sada se smatra tumor supresorskim proteinom.
Zanimljivo je da tokom infekcije EBV dolazi do pojave au-
toantitela na izoenzim MnSOD (SOD2) koja in vitro i in vivo
smanjuje aktivnost MnSOD. Moze se pretpostaviti da bloka-
dom antioksidansa tokom EBYV infekcije dolazi do akumula-
cije superoksida, prekusora ostalih ROS, §to dovodi do po-
remecaja endotelne funkcije i doprinosi patomorfoloskim
promenama kao $to su edem, splenomegalija, mikrokrvarenja
i hepatitis **.

Sindrom hroni¢nog umora (chronic fatigue syndrome -
CFS), kao entitet koji se vezuje za infekciju EBV, relativno
je Cest poremecaj. DefiniSe se kao stanje perzistirajuceg tes-
kog onesposobljavajuceg umora koji bolesnike sprecava da
obavljaju svoje svakodnevne radne, licne i drustvene obave-
ze ¥7%. Tani etioloski faktori CFS-a nisu jo§ u potpunosti
identifikovani, ali virusne infekcije i oksidativni stres izaz-
van virusnom infekcijom ostaju jedan od najverovatnijih
patogenetskih mehanizama >,

Druge infekcije

Oksidativni stres ispitivan je i u nekim drugim infekci-
jama koje se povezuju sa karcinogenezom, kao $to su infek-
cija humanim papiloma virusom i bakterijom Helicobater
pylori. IstraZivanja su pokazala akumulaciju ROS u gastri¢-
noj mukozi inficiranih osoba. Nivo oksidativnog stresa kore-
lisao je sa stepenom oStecenja DNK, a u epitelnim ¢éelijama
dokazana je i povecana ekspresija gena koji kodiraju vazan
DNK reparatorni enzim >. Pretpostavlja se da ROS stvara
sama bakterija, ali i fagociti na mestu infekcije, a da potom
dolazi do ubrzane apoptoze i karcinogeneze > >°. Hrana bo-
gata svezim voéem i povréem kao i suplemenatcija antioksi-
dansima, posebno vitaminom C, smanjuje ucestalost pojave

. N 57
karcinoma Zeluca ”'.

Vise od decenije izvode se detaljna ispitivanja sa ciljem
utvrdivanja veze hroni¢ne inflamacije izazvane humanim pa-
piloma virusom (HPV) i raka grli¢a materice. Hroni¢na in-
flamacija, kao i u slucaju hepatitisa C, moguci je patogenet-
ski mehanizam koji dovodi do poremecaja apoptoze i ostece-
nja genetskog materijala. U slu¢aju HPV infekcije, identifi-
kovani su humani proonkogeni koji se aktiviraju oSteenjem
DNK, nastalih u uslovima oksidativnog stresa, a koji dovode
do displazije **.

Zanimljivo je da je marker oksidativhog oSeteCenja
DNK 8-nitroguanin, naden kod neoplasti¢nih lezija cerviksa
izazvanih HPV, ali i kod hepatocelularnog karcinoma nasta-
log usled hroni¢ne hepatitis C virusne infekcije i kod displa-
sti¢nih Celija epitela grastri¢ne mukoze u slu¢aju Helicobac-
ter pylori infekcije ** .

Antioksidansi u prevenciji i terapiji infekcija

S obzirom na to da oksidativni stres moze da dovede do
ozbiljnih hroni¢nih oboljenja, ¢ak i do karcinoma, postavlja
se pitanje opravdanosti suplemenatcije antioksidansima.
Mnoge studije o oksidativnom stresu i infekcijama pokrenule
su jo§ veca istrazivanja na temu antioksidantne suplementa-
cije. Pregled literature o tome, svakako, zasluzuje poseban
pregledni ¢lanak, ali bi neke osnovne Cinjenice trebalo izneti
umesto zakljucka, s obzirom na Siroko rasprostranjenu upot-
rebu antioksidantnih suplemenata.

Pregledom literature jasno je da je najbolje prouceni
suplement vitamin C. Ozbiljni pregledni ¢lanci kao oni iz
Cochrane biblioteke zaklju¢uju da zaista postoji povoljan
efekat u smislu prevencije respiratornih virusnih infekcija, ali
da je suplementacija vitaminom C veca od 0,2 g opravdana
samo kod ljudi koji su izlozeni ve¢em fizickom stresu, nep-
ravilnom nacinu ishrane, stalnoj izloZzenosti toksi¢nim nok-
sama (pusenje) ili izrazenoj hladno¢i ®" %

Suplementacija selenom pokazala se bitnom u preven-
ciji Coxsackie infekcija, dok su se selen i glutation pokazali
efikasnim u prevenciji infekcija izazvanih virusima Influen-
zae ™ *. U sludaju tezih infekcija i sepse selen i glutamin su
pokazali odredene klinicke efekte . Oba su povezana sa en-
zimom glutation peroksidazom, koji jeste jedan od najzna-
&ajnijih antioksidantnih enzima "

Prevencija karcinoma uslovljenih hroni¢nim infekcija-
ma ispitana je u velikom broju studija. Pokazano je da dije-
talni antoksidansi imaju veoma ograni¢en efekat na preven-
ciju ostecenja DNK. Pored velikog broja istrazivanja, mali
broj njih uraden je po principima medicine zasnovane na do-
kazima, ali su rezultati ukazali da je ukupan efekat antioksi-
danasa bio manji nego oéekivani. Cini se da je pravilna is-
hrana bogata antioksidansima efikasnija od suplementacije.
Ovo se posebno odnosi na populaciju sa, inace, loSim naci-
nom ishrane, §to je nadeno u nekoliko studija.

I pored zaista velikog broja originalnih studija, meta-
analiza i preglednih ¢lanaka, ne postoji jasan konsenzus o
pitanju antioksidantne suplementacije tokom infekcija. Pos-
toji stvarna potreba za dobro kontrolisanim studijama sa jas-
no definisanim ciljevima. Oksidativni stres tokom infekcija
je realno stanje, a mogucnosti suplemenatcije antioksidansi-
ma su realno pitanje na koje odgovor tek sledi.

Brki¢ S, et al. Vojnosanit Pregl 2010; 67(12): 1015-1020.
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Zakljudak

Dosadasnja istrazivanja na temu virusnih infekcija i ok-

sidativnog stresa odnose se pretezno na infekcije herpes viru-
sima (EBV), primarnim hepatotropnim virusima (virusima
hepatitisa C i hepatitisa B) i HIV infekciju. Cilj i znacaj raz-
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Citohemijske i imunocitohemijske karakteristike Mekelovog
divertikuluma sa heterotopi¢nim pankreasnim tkivom

Cytochemical and immunocytochemical characteristics of Meckel's
diverticulum with heterotopic rests of pancreatic tissue

SneZana Pavlovi¢*, Dejan Janji¢', Sunéica Mihajlovi¢*, Natalija Stefanovi¢*,
Miljana Pavlovi¢*, Goran Stanojevi¢*, Vesna Stojanovi¢*

*Medicinski fakultet, Institut za anatomiju, Ni$, Srbija; fZdravstveni centar Leskovac,
Hirursko odeljenje, Leskovac, Srbija; *Klini¢ki centar Ni§, Klinika za optu hirurgiju,
Ni$, Srbija

Apstrakt

Uvod. Mekelov divertikulum (MD) je kongenitalna anomalija
tankog creva. Nastaje zbog nepotpune obliteracije i resorpcije
proksimalnog dela omfaloenteri¢cnog kanala koji povezuje zu-
mancanu kesu sa primitivnim crevom u fetalnom periodu. Pri-
kaz bolesnika. Prikazana je dvadesetogodisnja devojka sa ek-
topicnim tkivom pankreasa u MD. Hospitalizovana je sa klinic-
kim znacima akutnog apendicitisa. Tokom operacije naden je
inflamirani MD i uradena je klinasta resekcija divertikuluma.
Patohistoloski nalaz otkrio je pankreasno tkivo u uklonjenom
divertikulumu. Endokrine ¢elije (EC) dokazane su Massonovim
bojenjem, a aberantno pankreasno tkivo imunocitohemijskom
metodom LSAB2, uz upotrebu epitelnog markera pan citoke-
ratina. Zaklju€ak. Vecéina MD je asimtomatska i otkriva se pri
laparotomiji zbog drugih razloga, ali komplikacije nedijagnist-
kovanog MD mogu biti ozbiljne (divertikulitis, perforacija sa
peritonitisom ili intestinalna opstrukcija zbog invaginacije). U
nejasnim slucajevima, dijagnostika se moze sprovesti korisce-
njem dodatnih citohemijskih ili imunohistohemijskih metoda.

Kljucne reci:
mekelov divertikulum; dijagnostika; histocitohemija;
imunohistohemija; pankreas; horistoma.

Abstract

Background. Meckel’s diverticulum (MD) is a congenital anom-
aly of the small intestine. It results from incomplete obliteration
and resorption of the proximal omphaloenteric duct connecting
yolk sac with primitive gut in the fetal period. Case report. A
case of 20-year old female with ectopic pancreatic rests in a MD
was teported. She was hospitalized with clinical signs of acute
appendicitis. During surgery an inflamated Meckel’s diverticulum
was found and a clinoid resection of the diverticulum was pet-
formed. Histologic examination revealed pancreatic tissue in the
removed diverticulum. Endocrine cells (EC) were detected with
Masson staining and aberrant pancreatic tissue with immunocy-
tochemical LSAB2 method using pan cytokeratin as epithelial
marker. Conclusion. Most of MD are asymptomatic and acces-
sory finding during laparothomias for different causes, but com-
plications of undiagnozed MD can be serious (diverticulitis, pet-
foration with peritonitis or intestinal obstruction caused by in-
vagination). In unclear cases, additional cytochemical and immu-
nocytochemical diagnostics could be done.

Key words:

meckel diverticulum; diagnostic tecniques, digestive
system; histocytochemistry; immunohistochemistry;
pancreas; choristoma.

Uvod

Mekelov divertikulum (MD) najce$¢a je i klinicki naj-
vaznija kongenitalna anomalija tankog creva. Nastaje zbog
izostanka potpune obliteracije omfaloenteri¢nog kanala '. Ja-
vlja se po ,,pravilu dvojke* koje se moze naci u vecini klasi-
¢nih udzbenika patologije: sre¢e se kod 2% populacije, dva
puta je ces¢i kod muskaraca, najcesce se nalazi kod mladih
od dve godine i najcesce na dve stope (30,48 cm) od ileoce-

kalnog spoja *. Dve tre¢ine bolesnika mladi su od dve godi-
ne. Divertikulum se nalazi na antimezenteri¢noj ivici ileuma,
kod odraslih udaljen 60 do 100 cm od us¢a ileuma u cekum.
Dug je prosec¢no oko 5 cm, razli¢itog promera, nekada Sirok
koliko i sam ileum i uvek znacajno §iri od apendiksa. Sa vrha
divertikuluma moze slobodno da visi fibrozna traka ili da
bude pri¢vriéena drugim krajem za umbilikus °. Opisane su i
fistule izmedu Mekelovog divertikuluma i umbilikusa * °
Vecina MD je asimptomatska i otkriva se slucajno pri lapa-
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* Meke-
lov divertikulum je pravi divertikulum jer nastaje invagina-
cijom zida tankog creva, pa sadrzi sve njegove slojeve. Slu-
zokoza divertikuluma sli¢na je sluzokozi susednog dela ile-
uma. Oko polovina divertikuluma sadrzi ostrvca ektopicne,
funkcionalno aktivne Zeludacne mukoze koja mozZe izazvati
ulceracije i misteriozna intestinalna krvarenja ili simptome koji
podsecaju na apendicitis. Manji broj simptomatskih diverti-
kuluma sadrzi pankreasno ektopi¢no tkivo. Duodenalno, bili-
jarno ili tkivo kolona, takode, mogu da se nadu u divertikulu-
mu °. Od ostalih komplikacija javljaju se divertikulitis ¢, perfo-
racija sa peritonitisom ili intestinalna opstrukcija zbog invagi-

nacije "*.

ratomiji zbog nekih drugih razloga, ili na autopsiji

Prikaz bolesnika

Bolesnica stara 20 godina, hospitalizovana je sa bolom
u suprapubi¢nom delu trbuha. Bol je poc¢eo nekoliko dana
ranije u predelu pupka i postepeno se spustao dole i desno.
Zadnja 2-3 dana imala je i mucninu prac¢enu povracanjem.
Bolesnice nije bila na nekoj specificnoj terapiji medikamen-
tima, a u istoriji bolesti nije imala podatke o postojanju zna-
Cajnijih bolesti. Fizikalni pregled pokazao je bolnu osetlji-
vost trbuha u predelu desnog donjeg kvadranta — pozitivan
Bloombergov znak. Tri konsekutivna pregleda krvne slike
pokazala su leukocitozu (19 000-23 000/mm®) i normohro-
mnu anemiju. Ostali laboratorijski parametri nisu bili od po-
sebnog znacaja. Ultrazvuéni pregled abdomena nije pokazi-
vao nikakve specificnosti. Radiografija trbuha u uspravnom
stavu pokazala je znakove subokluzije. Klinic¢ka slika i labo-
ratorijski nalazi ukazivali su na apendicitis, pa je bolesnica
operisana istog dana po prijemu. Tokom apendektomije ot-
kriven je Mekelov divertikulum na zavr$snom delu ileuma, na
80 cm od us¢a ileuma u cekum. Divertikulum se nalazio na
antimezenteric¢noj ivici tankog creva, bio je cilindri¢an, Sirok

T‘_"l_-*j PeAp c
* *‘#} 1?%? ‘;__ g i

&’w-: 5*.4 'ﬁv 2N
./

ey e;‘ |
agfru '.“‘t.'f“ 4 l%

_-.-|."I

2 cm pri bazi i dugacak 5—6 cm, sa znacima inflamacije na
vrhu (slika 1). Uradena je klinasta resekcija nadenog MD.
Patohistoloski nalaz ekstirpiranog tkiva potvrdio je dijagnozu
MD i otkrio heterotopno pankreasno tkivo u njemu. Postope-
rativni tok bolesnice bio je ofekivano povoljan, pa je posle
nekoliko dana hospitalizacije otpustena na kucno lecenje.

SI. 1 — Mekelov divertikulum in situ

Ekstirpirani MD fiksiran je u 10% formaldehidu, uka-
lupljen u parafinu i obojen hematoksilin eozionom (HE),
Massonovom tehnikom i imunohistohemijskom LSAB2
metodom koriS¢enjem epitelnog markera, pan citokeratina.

Ekstirpirani MD imao je intestinalni tip mukoze. Bila je
prisutna nodularna hiperplazija Liberkinovih zlezda udruze-
na sa hiperplazijom i hipergranulacijom Panetovih (slika 2a)
i endokrinih, enterohromafinih éelija (slika 2b). Pokrovni
epitel divertikuluma bio je intestinalnog tipa (slika 2c). Naj-
znacajniji nalaz bio je ektopi¢no pankreasno tkivo koje se, u
vidu ostrvaca, difuzno nalazilo na vise mesta u MD (slika
3a). Posmatrano u odnosu na slojeve zida, ostrvca pankreas-
nog tkiva nalazila su se izmedu seroze i misi¢nog sloja zida
divertikuluma. Radilo se o lobularnom tkivu egzokrinog
pankreasa koje se sastojalo od malih acinusa i duktusa i koje

Sl. 2 — Grada Mekelovog divertikuluma: a) hlperplazua L1berk1nov1h Zlezda i Panetovnh cellja (HE x400), b) hlperplazqa
endokrinih éelija sa crnim, argentafinim granulama u citoplazmi (Masson x400); c¢) pokrovni epitel intestinalnog tipa u
Mekelovom divertikulumu; difuzna citoplazmatska ekspresija (LSAB2 x200)
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Sl. 3 — a) Aberantni pankreas u zidu Mekelovog dlvertlkuluma (HE x100); b) pankreasno tkivo u zidu Mekelovog

divertikuluma (intenzivna, difuzna imunohistohemijska ekspresija pan citokeratina, LSAB2 x100)
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je bilo histoloski dokazano primenom monoklonalnog anti-
tela tipa pan citokeratina (epitelni marker — DAKO Copen-
hagen) (slika 3b).

Diskusija

Mekelov divertikulum najées¢i je divertikulum tankog
creva. Embrionalno poti¢e od omfaloenteri¢nog kanala koji
se zatvara u sedmoj gestacijskoj nedelji '. Uprkos postojanju
i dostupnosti velikog broja dijagnostickih procedura dijagno-
za MD tesko se postavlja, zbog Cega je nastao iskaz — na MD
se Cesto sumnja, jos ¢esce se previdi i retko se nade. Ideja da
se prikaze jedan Mekelov divertikulum proizasla je iz Zelje
autora da jasna klinicka slika i hronoloski tok dogadaja kod
nase bolesnice pomognu da se umanji moguc¢nost njegovog
previdanja. Iako je postavljanje dijagnoze MD najcesce mo-
guce rutinskim patohistoloskim tehnikama, u retkim, nejas-
nim, sluc¢ajevima dijagnostika se moze sprovesti koris¢enjem
dodatnih citohemijskih i imunohistohemijskih metoda.

Na osnovu velikog broja istrazivanja moze se reé¢i da se
MD javlja kod 1-4% populacije > "', ali i ¢ed¢e '>. Mekelov
divertikulum nalazi se na terminalnom ileumu, kod odraslih
osoba na udaljenosti 20-100 cm > ' * od ileocekalnog uica,
a kod 90% slu¢ajeva na do 90 cm od samog uiéa ¥ '* *. Tako
se podjednako javlja kod oba pola, MD ¢esce izaziva kom-
plikacije kod muskaraca, pa se zato kod njih ¢esce i dijagno-
stikuje, na §ta ukazuju brojni podaci iz literature > '°. Veca
zastupljenost simptomatskog MD kod muskaraca je evident-
na, i kre¢e se od 62 do 80%, u odnosu priblizno 2 : 1 10,17
3:1 " ilicak4:1"

Veéina Mekelovih divertikuluma ostaje asimptomatska to-
kom Zzivota i pronalazi se slu¢ajno, tokom autopsije, laparato-
mije ili barijumskih snimanja creva. Velika je Sarolikost u lite-
raturi kada se govori o simptomima koje MD moze da izazove.
Verovatni razlog tome je ciljna grupa bolesnika od koje zavisi
klinicka slika (uzrast, pol). Generalno je poznato u medicinskoj
literaturi da 25% MD postane simptomatsko tokom zivota, ali
neki podaci ukazuju i na veéu > ili, pak, manju ugestalost '.
Ipak, vecina studija navodi da samo 4-6% osoba sa MD nosi ri-
zik da tokom Zivota dobije neke komplikacije '*'®.

Simptomatski MD klinicki se prezentuje kao intestinal-
na opstrukcija, divertikulitis sa lokalnim ili generalizovanim
peritonitisom, ili intestinalna hemoragija, sa ili bez perfora-
cije tankog creva. Klini¢ka prezentacija i incidencija kompli-
kacija koje dovode do operacije Mekelovog divertikuluma
razli¢ite su i zavise od starosti bolesnika. U pedijatrijskoj po-
pulaciji najcesc¢a komplikacija je opstrukcija, dok se kod sta-
rije dece i odraslih krvarenje javlja kao najéesca komplika-
cija *, mada ima i opre¢nih podataka '*. Divertikulitis Me-
keli treca je po ucestastalosti komplikacija MD i ¢esce se ja-
vlja u starijoj populaciji °.
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Polovina MD sadrzi ektopi¢no tkivo koje se najcesce
otkriva sluc¢ajno u toku laparotomija ili radiografija, kao iz-
rasline koje neznatno $trée u lumen, pa se ponekad zame-
njuju sa mnogo ozbiljnijim tumorima. Najces¢e se radi o
zeludaénom, pankreasnom ili jejunalnom ektopi¢nom tkivu,
ali moze da se nade i tkivo kolona, pa ¢ak i ektopiéni en-
dometrijum. Retko, ektopi¢no tkivo moze da predstavlja
duodenalno tkivo sa Brunerovim Zlezdama ili zu¢ni epitel °.
Smatra se da oko 50% slucajeva MD ima neku vrstu ekto-
picnog tkiva od ¢ega 60-85% ima gastriénu mukozu, a 5—
16% pankreasno tkivo '* "7,

Interesantno je zapaZzanje da je pankreasno ektopi¢no
tkivo podjednako zastupljeno i u grupi simptomatskih i
asimptomatskih MD *. Simptomi zavise od komplikacija
(opstrukcija, ulceracija, invaginacija) do kojih to tkivo dovo-
di samim svojim prisustvom ili postoje¢im patolo§skim pro-
cesom ", ukljucuju bolove, dijareju, krvarenje, zatim opstru-
kciju ili ulceraciju aberantnog tkiva, a vrlo retko i nastanak
tumora *’. Pankreasno tkivo u zidu MD moze da se nade u
vidu manjih ili veéih ostrvaca acinusa i duktusa egzokrinog
pankreasa, kao $to je bilo u prikazanom slucaju, ali mogu da
se nadu i Langerhansova ostrvca endokrinog pankreasa.

Lokalizacija ektopi¢nog tkiva u MD je razli¢ita. Prema
Parku i sar. ' ektopi¢no tkivo najéedée se nalazi u bazi diverti-
kuluma. Neki istrazivaci, medutim, smatraju da lokalizacija
ektopi¢nog tkiva zavisi od veli¢ine divertikuluma. Tako,
Dewandel i sar. '* opisali su da je kod malih divertikuluma
ektopicno tkivo bilo lokalizovano u distalnim partijama diver-
tikuluma, dok je kod veéih od 1,6 cm ono bilo zastupljemo u
gotovo svim delovima MD, §to je i u naSem prikazu bio slucaj.
Ovaj nalaz je u saglasnosti i sa nalazima Mukaia i sar. >'.

Hirurski tretman simptomatskih divertikuluma Siroko je
prihvacen, ali je leCenje asimptomatskih divertikuluma vecita
dilema abdominalnih hirurga *, posebno kada je naden slu-
¢ajno, tokom neke druge hirurske intervencije. Odluka o di-
vertikulotomiji u takvim slucajevima prepustena je hirurgu.
Ipak, postavljeni su odredeni kriterijumi kada MD treba ope-
risati i to su: bolesnici mladi od 50 godina, muskog pola, di-
vertikulum duzi od 2 cm, ili prisutno ektopicno tkivo koje se
najcescée povezuje sa simptomatskim divertikulumima. Svaki
bolesnik koji ispunjava bar jedan od navedenih uslova tre-
balo bi da se podvrgne divertikulotomiji '.

Zakljucak

Veéina MD je asimtomatska i otkriva se pri laparotomiji
zbog drugih razloga, ali komplikacije nedijagnostikovanog
MD mogu biti ozbiljne (divertikulitis, perforacija sa peritoniti-
som ili intestinalna opstrukcija zbog invaginacije). U nejasnim
slucajevima, dijagnostika se moze sprovesti koris¢enjem do-
datnih citohemijskih ili imunohistohemijskih metoda.
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A case of primary peripheral T-cell type Non-Hodgkin lymphoma
originating in the iris — clinicopathological findings

Primarni periferni T-Celijski limfom duzice — klinickopatoloske karakteristike

Biljana Mihaljevi¢*, Aleksandra Sretenovi¢*, Ljubomir Jakovi¢*, Maja

Perunici¢ Jovanovi¢*, Dragana Kovadevié',

Dejan Rasi¢", Zoran Latkovi¢'

Clinical Center of Serbia, *Institute of Hematology, "Institute of Ophthalmology,
Belgrade, Serbia

Abstract

Background. The ocular adnexal region is the primary lo-
calization of extranodal lymphoma in 5% to 15% of all Non-
Hodgkin lymphoma. Intraocular lymphoma of T-cell origin is
extremely rare and such sites of infiltration have been rarely
observed in clinical examination. Case report. We presented
a 56-year-old man with iris infiltration by primary intraocular
peripheral T-cell lymphoma. The patient was in clinical stage I
BE and the treatment was initiated according to cyclophos-
phamide,  hydroxydaunorubicin, oncovin,  prednisone
(CHOP) regimen. When the second course of the therapy
was scheduled, the patient developed central nervous system
lymphoma infiltration. Although De Angelis regimen was
used, 3 months after the diagnosis was established, lethal out-
come ensued due to disease progression. Conclusion. Ac-
cording to our experience we can conclude that further
therapeutical approach to patients with primary intraocular T-
cell lymphoma requires modification of conventional treat-
ment regimens. The lower median survival in these patients
suggests that the disease may be of more aggtressive course.

Key words:

lymphoma, non-hodgkin; iris diseases; diagnosis;
neoplasm staging; histological techniques;
therapeutics; treatment outcome.

Apstrakt

Uvod. Okularni adneksi su primarna lokalizacija ekstrano-
dalnih limfoma kod 5-15% svih zon-Hodgkin limfoma. In-
traokularni limfom T-Celijskog porekla je redak i u dosadas-
njoj klini¢koj praksi nije zabelezeno mnogo ovakvih slucaje-
va. Prikaz bolesnika. Prikazali smo bolesnika, starog 56
godina, sa infiltracijom duzice primarnim perifernim T-
Celijskim limfomom. Bolesnik je inicijalno bio u I BE klini¢-
kom stadijumu i zapoceto je lecenje prema ciklofosfamid,
hidroksidaunorubicin, onkovin, prednizon (CHOP) terapij-
skom protokolu. U terminu kada je zakazan drugi terapijski
ciklus potvrdena je infiltracija centralnog nervnog sistema.
Iako je lecenje nastavljeno prema De Angelis protokolu, do-
slo je do progresije bolesti i smrtnog ishoda tri meseca na-
kon postavljanja dijagnoze. Zaklju€ak. Na osnovu naseg
iskustva mozemo da zaklju¢imo da konvencionalni terapijski
pristup u lecenju bolesnika sa primarnim intraokularnim T-
celijskim limfomom zahteva modifikaciju. Niza stopa prezi-
vljavanja ovih bolesnika ukazuje na to da bolest moze imati
agresivniji tok.

Kljucne reci:

limfom, nehodZkinov; duZica, bolesti; dijagnoza;
neoplazme, odredivanje stadijuma; histoloSke tehnike;
lecenje; leCenje, ishod.

Introduction

Neoplasmas may affect the eye orbit as a direct result of
metastatic neoplastic infiltration, compression, or circulating
antibodies involving paraneoplastic retinal degeneration '.
Non-Hodgkin lymphoma (NHL) constitute one half of all or-
bital malignancies and ocular adnexa are the primary extra-
nodal lymphoma localization in 5%—15% of all extranodal
NHL 2. Marginal zone B-cell lymphoma of mucosa associ-
ated lymphoid tissue (MALT) is the most common lym-
phoma category arising in these anatomical structures °. In-

traocular lymphoma of T-cell origin is extremely rare and
these sites of infiltration have rarely been observed on clini-
cal examination.

Lymphomas derived from mature (post-thymic) T-cells
and natural killer (NK) cells, referred to as peripheral T-cell
lymphomas (PTCL), encompass less than 15% of all NHL *.
Peripheral T-cell lymphoma, Not Otherwise Specified
(PTCL NOS) is the most common and most heterogenous
category of PTCL. Presentation is usually nodal but any site
can be affected and extranodal involvement is common. The
median age of patients is 70 years, and almost 65% have ad-
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vanced, clinical stage IV of the disease *°. The most com-
monly used treatment is chemotherapy, the cyclophospha-
mide, hydroxydaunorubicin, oncovin, prednisone (CHOP)
regimen or its variations °.

We studied clinical and histopathological findings of a
patient with a very rare iris infiltration by primary intraocular
PTCL NOS.

Case report

A 56-year-old man was admitted at the Institute of He-
matology, Clinical Center of Serbia, with diagnosis of PTCL,
unspecified type, localized in the iris. The diagnosis was
made at the Institute of Ophthalmology in May 2008. The
clinical features included hyperemic right eye with white
membrane in the front segment. On presentation, physical
and laboratory findings were normal without B symptoms
(systemic symptoms of fiver, night sweats and weight loss).
Virusological and bacterial findings, hemostasis of the chest,
X-ray, abdominal ultrasound and bone marrow biopsy were
normal. Computerized tomography (CT) scan of the brain
and paranasal cavities was without pathological findings.

A biopsy of the right eye was performed. Bioptic sam-
ples were analysed according to standard histopathological
(hematoxylin-eosin, Giemsa and Gordon Sweet) and immu-
nohistochemical (Dako LSAB 2 HRP) procedures.

Histopathological evaluation of the iris tissue specimen
showed diffuse tumor infiltration, composed predominantly
of the medium-sized lymphoid cells, and rare single large

lymphoid cells with vesicular nuclei, central prominent nu-
cleoli and scant basophilic cytoplasm (Figure 1 A, B). Im-
munohistochemical studies revealed that tumors cells were
LCA+, TdT-, CD20-, CD3+, CD5+weak, CD43+,
CD45RO+ and CD30- (Figure 1 C-E). Ki-67 was positive in
60% of the tumor cells (Figure 1 F). There was also an in-
flammatory polymorphus background with clustered CD20+
small lymphocytes, rare eosinophils, plasma cells and epi-
theloid histiocytes. The morphologic appearance together
with the immunophenotype of the tumor were diagnostic for
PTCL.

The patients clinical stage was I BE and chemotherapy
(CHOP regimen) was started in June 2008. A month later, at
the time for the second cycle of the CHOP regimen, the pa-
tient was admitted at our Institute in a generally very poor
condition, with a fever (38.4 °C) and neurological symp-
toms: disorientation and left side hemiparesis. Pathological
laboratory findings were mild anemia hemoglobin (Hb) 117
g/L, erythrocyte sedimentation rate (ESR) 28 mm/h, elevated
lactic dehydrogenase (LDH) 620 U/L and elevated C-
reactive protein (CRP) 9,09 mg/L normal range: 0-3 mg/L.
Abdominal ultrasound showed mild hepatomegaly (166
mm). Nuclear magnetic resonance (NMR) of the brain re-
vealed multifocal cortical lesions, lesions of the basal gan-
glias, predominantly periventricular. Although secondary
therapy for central nervous system (CNS) lymphoma local-
ization (De Angelis regimen) was started, the disecase had
progressed and the patient died 3 months after the diagnosis
was established.

Y A

- 2

Figure 1 — (A) Iris tissue samples: dlffuse tumor 1nfiltrat10n, composed predomlnantly of the medlum—s1zed lymphmd cells,
and rare single large lymphoid cells with vesicular nuclei, central prominent nucleoli and scant basophilic cytoplasm (pe-
ripheral T-cell lymphoma; hematoxylin and eosin, x200); (B) Diffuse tumor infiltration (peripheral T-cell lymphoma;
Giemsa, x400); (C) The tumor cells negative for CD20 (peripheral T-cell lymphoma, x400); (D) The tumor cells positive for
CD3 (peripheral T-cell lymphoma, x400); (E) The tumor cells positive for CD45RO (peripheral T-cell lymphoma, x400);
(F) The tumor cells positive for Ki67 (peripheral T-cell ymphoma, x400)

Mihaljevi¢ B, et al. Vojnosanit Pregl 2010; 67(12): 1025-1028.
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Discussion

Non Hodgkin lymphoma affects ocular tissues either as
a primary tumor or as a secondary metastasis from systemic
NHL . Intraocular lymphoma is generally of the B-cell type,
similar to NHL elsewhere in the body, whereas T-cell type
lymphoma is quite rare. The intraocular involvement can be
divided into 2 general types '. The first is vitreoretinal lym-
phoma, the most common form, associated with CNS lym-
phoma, which is usually of the B-cell type. The second is
uveal lymphoma, which is associated with visceral or nodal
involvement. Between 56% and 85% of patients who ini-
tially present with primary intraocular lymphoma alone will
develop cerebral lesions .

The appropriate diagnosis of ocular NHL can be made
on identification of malignant cells in the eye by biopsy, but
neuroimaging techniques are fundamental for differential di-
agnosis, staging and evaluation of therapeutic response. The
clinical picture depends on the anatomical sites involved.
Usually, there is a slowly growing, painless mass that dis-
places rather than infiltrates the normal structures, causing an
eyelid lump, ptosis or proptosis > ''. In our patient, NHL
simulated uveitis, and there are some papers describing this
as a first NHL sign '>'°. Some reported cases have been pre-
sented as hypopyon uveitis, neovascular glaucoma, diffuse
iris thickening or as a lymphomatous lesion '”'*. Our patient
was staged as CSIE with primary iris infiltration, but all
published papers of iris lymphoma describe association with
systemic NHL, and in one case with primary CNS involve-
ment 151819

Although our patient had no neurological symptoms or
signs on presentation, confirmed with normal brain and
paranasal cavity CT scan, we speculated whether the iris was
the only initial localization because of the very rapid prog-
ress to CNS. Lymphoma brain infiltration was confirmed
with NMR imaging technique month after the patient started

therapy. The routes of infiltration to these specific sites have
already been a topic of research *. The lymphoma cells enter
the brain preferentially through the choroids plexus and cra-
nial nerves. Once within the brain, the cells spread and mi-
grate along the optic nerve sheath into the eyes where they
continue to migrate along the choroids, ciliary bodys, iris, and
into the anterior chamber of the eye. The orbit is also infil-
trated by the lymphoma cells. However, this occurs inde-
pendently of the brain-optic nerve-intraocular route.

The therapeutic strategies for this specific localization
is controversial due to the fact that the primary lymphoma in
the iris, especially of T-cell type, is extremely rare **'. Or-
bital lymphomas of MALT type show a better prognosis
compared to other lymphoma subtypes arising in the ocular
adnexa. Surgical resection, radiotherapy, and alkylating
agent-based chemotherapy are the standard approaches for
MALT orbital lymphomas>. The clinical course of PTCL
lymphomas is aggressive, with frequent relapses and poor
overall outcomes, using conventional management, with a 5-
year overall survival 20%-30% °. Many alternate strategies
have been assembled based on retrospective data, small case
series, single institute experience and phase II studies >'. Un-
fortunately, chemotherapy was not sufficient therapeutic ap-
proach in our patient, we speculated whether local and CNS
prophylactic radiotherapy would have been a better choice.
Radiotherapy could normalize the intraocular pressure fol-

. . . . )
lowed by a reduction in neovascularization of the iris ~.

Conclusion

Presenting our experience with an unusual ocular site of
PTCL, we conclude that further therapeutical approach re-
quire modification of conventional treatment regimens. The
lower median survival in these patients suggests that the dis-
ease may be prone to a more aggressive course requiring
CNS prophylaxis.
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Preoperativna identifikacija mesta krvarenja uzrokovanog
angiodisplazijom tankog creva uz pomoc selektivne arteriografije i

aplikacije metilenskog plavog

Preoperative identification of bleeding site caused by angiodysplasia of the small
bowel by means of selective arteriography and application of methylene blue

Goran Stanojevic*, Petar Bo§njakovi¢', Miroslav Stojanovi¢*,
Milan Jovanovi¢, Branko Brankovi¢*, Milan Radojkovi¢*, Vuka V. Kati¢®

Klini¢ki centar Ni§, *Klinika za op3tu hirurgiju, Klinika za radiologiju, *Klinika za

vaskularnu hirurgiji, *Institut za patologiju, Ni§, Srbija

Apstrakt

Uvod. Krvarenja lokalizovana u tankom crevu su retka i javljaju
se kod 2-10% svih gastrointestinalnih hemoragija. U slucaju pot-
rebe hirurske intervencije najveci problem predstavlja identifika-
cija mesta krvarenja. Prikaz bolesnika. Prikazan je bolesnik star
65 godina, primljen kao hitan slucaj zbog masivnog gastrointesti-
nalnog krvarenja. Nakon primenjene reanimacije i normalizacije
vitalnih parametara, uradena je selektivna arteriografija. Identifi-
kovano je mesto ekstravazacije kontrasta u nivou jejunalnih grana
arterije mesenterike superior 1 obelezeno primenom metilenskog
plavog. Neposredno nakon toga izvedena je hirurska intervencija
tokom koje je uradena postedna resekcija obelezene vijuge jeju-
numa u duzini od 10 cm i terminoterminalna anastomoza. Prepa-
rat je poslat na histopatoloski pregled kojim je utvrdeno postoja-
nje angiodisplazije tankog creva. Bolesnik je kontrolisan svaka tri
meseca, u naredne dve godine, tokom kojih nije bilo epizoda kr-
varenja. Zaklju¢ak. Krvarenje uzrokovano angiodisplazijom
tankog creva predstavlja znacajan dijagnosticki problem u slucaju
potrebe hitne hirurske intervencije. Kombinovana primena pre-
operativne selektivne arteriografije i metilenskog plavog omogu-
¢ava tacnu identifikaciju mesta krvarenja, kao i postednu resek-
ciju tankog creva ¢ime se izbegava rizik i opasnost od malapsor-
pcionog sindroma.

Kljucne reci:

angiodisplazija; crevo, tanko; angiografija; metilensko
plavilo; hirurgija digestivnog sistema, procedure;
dijagnoza; leCenje, ishod.

Abstract

Background. Small bowel hemorrhages are rare and account
for 2-10% of all gastrointestinal bleedings. In case that surgery
is necessaty, identification of the bleeding site is the most im-
portant problem. Case report. We presented here the case of a
65-year old man, admitted for urgent care of massive lower ga-
strointestinal bleeding. After reanimation and normalization of
vital parameters, selective arteriography was done. A contrast
extravasation site was identified at the level of jejunal branches
of a. mesenterica superior and labeled by means of methylene blue
application. Immediately after we performed consetvative re-
section of the labeled jejunal loop in 10 cm length and termino-
terminal anastomosis. The preparation was sent for histopat-
hologic examination — small bowel angiodysplasia was identifi-
ed. The patient was monitored in three month intervals in the
next two years and new bleeding events were not observed.
Conclusion. Bleeding caused by small bowel angiodysplasia is
a significant diagnostic problem in cases in whom urgent
surgery is required. Combined preoperative selective
arteriography and methylene blue application make possible
precise identification of the bleeding site as well as conservative
small bowel surgery, avoiding thus the risk and danger of ma-
labsorption syndrome.

Key words:

angiodisplasia; intestine, small; angiography;
methylene blue; digestive system surgical procedures;
diagnosis; treatment outcome.

Uvod

Akutna krvarenja iz donjih partija gastrointestinalnog
trakta predstavljaju vrlo znacajan problem u svakodnevnoj
hirurSkoj praksi, sa godiSnjom incidencijom od 20 do 27

epizoda na 100 000 stanovnika i mortalitetom od 4 do
10% '. U slu¢aju potrebe hitne hirurske intervencije, neop-
hodno je identifikovati mesto krvarenja. Postoje brojne di-
jagnosticke procedure koje sa razli¢itim stepenom ta¢nosti
mogu utvrditi uzrok i mesto krvarenja. Selektivna arterio-

Correspondence to: Stanojevi¢ Goran, Klinicki centar Nis, Klinika za opstu hirurgiju, Bulevar Zorana Dindic¢a 48, 18 000 Nis, Srbija.
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grafija predstavlja jednu od najznacajnih metoda identifi-
kacije krvarenja iz gastrointestinalnog trakta uzrokovanog
angiodisplazijom. Prema podacima iz literature, arteriogra-
fijom je moguce otkriti mesto krvarenja kod preko 80%
bolesnika . S obzirom na ishodiste krvnih sudova koji vas-
kularizuju Suplje organe trbusne duplje najcesce se vrsi is-
pitivanje grana abdominalne aorte trunkusa celiakusa gor-
nje i donje mezenteri¢ne arterije. Radi poboljSanja preciz-
nosti identifikacije mesta krvarenja moguce je kroz veé po-
stavljeni kateter aplikovati metilensko plavo i time jasno
ogranic¢iti mesto buduce resekcije odredenog segmenta cre-
va tokom hirurske intervencije. Ovo je narocito znacajno u
slucaju postojanja angiodisplazije tankog creva, koja je sta-
ndardnim metodama ispitivanja (ezofagogastroduodenos-
kopija, kolonoskopija) Cesto nedostupna. Kombinovanu
primenu selektivne arteriografije i metilenskog plavog prvi
put su opisali 1978. godine Fogler i Golembe °. Prema do-
stupnim podacima iz literature prikazani bolesnik je prvi
objavljeni slucaj na nasoj teritoriji.

Prikaz bolesnika

Bolesnik, star 65 godina, hospitalizovan je kao hitan
slucaj zbog masivnih hematohezija. Na prijemu vrednosti
krvnog pritiska bile su 80/50 mmHg, puls 120/min, hema-
tokrit 21%, hemoglobin 76 g/L i broj eritrocita
2,6 x 10"%/L. Hitno je izvriena nadoknada te¢nosti i elek-
trolita, uz dodatak tri jedinice krvi i jedne jedinice sveze
plazme. Nakon toga doslo je do pobolj$anja opSteg stanja
sa normalizacijom vitalnih parametara. U anamnezi boles-
nik je naveo podatak da je krvarenje zapocelo pre dve go-
dine u vidu blago sukrvicavih stolica i da se to povremeno
javljalo. Tretiran je antihemoroidalnim mastima, zbog
sumnje na postojanje unutra$njih hemoroida, u trajanju od
godinu dana. Tegobe su se neznatno smanjile. Ovo je bio
prvi put da je zbog krvarenja primljen u bolnicu. Klini¢kim
i ultrazvuénim pregledom trbuha nije utvrdeno postojanje
bilo kakvih abnormalnosti. Rektalnim tuSeom dobijen je
otisak stare koagulisane krvi, ali bez postojanja palpabilnih
tumefakata. Indikovana je proksimalna endoskopija, kada
je verifikovano postojanje blagog gastritisa, bez znakova
svezeg krvarenja.

Nakon toga uradena je totalna kolonoskopija, uz otezanu
interpretaciju zbog zaostalog sadrzaja stare krvi u lumenu de-
belog creva. Pregled je ponovljen nakon dva dana, kada je
konstatovan potpuno normalan nalaz. Tokom dijagnosti¢kih
ispitivanja doslo je do ponovnog krvarenja sa blagim padom
vitalnih parametara. Indikovana je digitalna suptrakciona sele-
ktivna arteriografija, kroz gornju i donju mezenteri¢nu arteriju.
Desnim femoralnim pristupom uveden je kateter od 5 F (Pro
Great, Terumo, Belgium) u izvoriste gornje mezentericne arte-
rije i ubrizgano je jodno, nejonsko, kontrasno sredstvo.

Utvrdeno je postojanje hipervaskularne zone sa intenzi-
vnijim prebojavanjem u nivou jejunalnih grana gornje me-
zenteri¢ne arterije, koje je perzistiralo duboko kroz vensku
fazu i odgovaralo angiodisplaziji.

Kroz koaksijalno plasiran mikrokateter u arterijski fider
angiodisplazije ubrizgano je 0,5 mL 1% sterilnog rastvora

metilenskog plavog radi bojenja segmenta jejunuma i preciz-
niju identifikaciju mesta kravrenja (slika 1).

. -

S1. 1 — Selektivna arteriografija kroz gornju mezenteri¢nu
arteriju sa nakupljanjem kontrasta u nivou jejunalnih grana

Nakon jednog sata od zavrSetka selektivne arteriografije
i aplikacije metilenskog plavog izvedena je hirurska inter-
vencija.

Bolesnik je operisan u opstoj anesteziji. Trbuh je otvo-
ren gornjom i srednjom medijalnom laparotomijom uz deta-
ljnu eksploraciju trbusne duplje i retroperitonealnog prostora.
Vrlo brzo identifikovan je segment jejunuma obojen plavim,
na 20 cm od Treitzovog ligamenta (slika 2).

Sl 2 — Prebojeni segment jejunuma nakon aplikacije
metilenskog plavog

Uradena je resekcija vijuge jejunuma u duzini od 10-ak
centimetara sa terminoterminalnom anastomozom. Na defi-
nitivnom histopatoloskom preparatu, bojenom hematoksilin
eozinom, PAS i trihromnim bojenjem, utvrdeno je postojanje
angiodisplazije jejunuma. Neposredni postoperativni tok
protekao je sasvim uredno, sa prestankom krvarenja. Boles-
nik je kontrolisan svaka tri meseca, do dve godine nakon hi-
rurSke intervencije, sa potpuno urednim klini¢kim, odnosno
labaratorijskim nalazom i bez znakova aktivnog krvarenja.

Stanojevi¢ G, et al. Vojnosanit Pregl 2010; 67(12): 1029—-1032.
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Diskusija

Angiodisplazija tankog creva predstavlja steceno, rede
urodeno, vaskularno oboljenje, izazvano hroni¢nom inter-
mitentnom opstrukcijom mukoznih i submukoznih vena. Prvi
put opisali su je 1960. godine Margolis i sar. *. Odgovorna je
za 6% slucajeva krvarenja iz donjih partija digestivnog sis-
tema.

Javlja se uglavnom kod starijih osoba, preko 60 godi-
na zivota i posledica je nespecifi¢nih degenerativnih pro-
mena na malim krvnim sudovima, u zidu tankog creva. Ce-
ste muskularne kontrakcije prouzrokuju opstrukciju ven-
skog sistema i poveéanje intraluminalnog pritiska, sa kon-
sekutivnom dilatacijom venula, lokalizovanim u zidu creva
(najéesce submukozi). Progresijom promena zahvataju se
prekapilarni sfinkteri, koji postaju nekompetentni, tako da
se formiraju male arteriovenske komunikacije °. Najveci
broj angiodisplazija proti¢e asimptomatski. Klinicke mani-
festacije vezane su za pojavu krvarenja, koje moze biti
akutno i hroni¢no. Kod 85% slucajeva svih akutnih krvare-
nja uzrokovanih angiodisplazijom tankog i debelog creva
dolazi do njihovog prestanka tokom konzervativnih mera
lecenja. Kod preostaih 15% indikovana je hitna hirurska
intervencija ®. Najzna&ajniji problem u hirurikom lecenju
predstavlja identifikacija mesta krvarenja, naroéito u pod-
rucju tankog creva ili u tzv. ,,skrivenim* regijama koja se
klasiénim endoskopskim procedurama kao S$to su ezofago-
gastroduodenoskopija i kolonoskopija, esto nedostupna .
Savremeni dijagnosticki postupci podrazumevaju primenu:
radioizotopskog skeniranja uz pomo¢ “’tehnecium obeleze-
nih eritrocita, MSCT-a, NMR angiografije, endoskopske
kapsule, koje sa odredenim stepenom preciznosti mogu
identifikovati mesto krvarenja u tzv. ,,skrivenim® regijama.
Medutim, nedovoljno klinicko iskustvo sa jedne strane, kao
i visoka cena aparata sa druge, limitiraju Siru primenu ovih
dijagnostickih procedura. Kombinovana primena selektivne
arteriografije i metilenskog plavog predstavlja lucidnu
metodu identifikacije mesta krvarenja iz donjih partija gas-
trointestinalnog trakta ¢ime se olakSava i ubrzava izvodenje
hirurske intervencije. U odnosu na vreme izvodenja hirur-
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Ske intervencije, primena metilenskog plavog moze biti
preoperativna i intraoperativna. Preoperativna primena pod-
razumeva aplikaciju metilenskog plavog odmah nakon iz-
vodenja selektivne arteriografije.

Neposredno nakon toga izvodi se hirurSka intervencija,
najbolje tokom jednog sata. Na ovaj naéin prevenira se ne-
potrebno ,,razlivanje” boje unutar sistema krvnih sudova i
time obelezavanje znatno §ireg segmenta tankog creva sa ne-
potrebnim opseznim resekcijama i opasnosti od malapsorp-
cionog sindroma * °. Intraoperativna primena podrazumeva
da se tokom hirurske intervencije kroz preoperativno postav-
ljeni angiografski kateter ubacuje metilensko plavo ¢ime se
prebojava segment tankog creva sa mestom krvarenja '* 2.
Ovu metodu moguce je primeniti i kod novorodene dece bez
opasnosti od neZeljenih reakcija .

Postojanje razli¢itih metoda aplikacije u literaturi je po-
sledica pre svega identifikacije i tretmana razli¢itih uzroka
krvarenja iz tankog creva sa jedne strane, kao i nedostatka
iskustva, odnosno rezultata serija sa ve¢im brojem bolesnika,
sa druge. Ne postoje komparativne studije koje bi dale odgo-
vor na pitanje o tome koja je od ove dve metode bolja i kori-
snija u klinickoj praksi.

Skromno iskustvo autora ovog rada pokazuje da je pre-
operativna primena metilenskog plavog efikasnija i bezbed-
nija, a da su tokom intraoperativne primene moguce tehnicke
poteskoce prilikom aplikacije metilenskog plavog, kao i rizik
otezanog sprovodenja osnovnih principa asepse.

Zakljucak

Kombinovana primena selektivne arteriografije i meti-
lenskog plavog vrlo je korisna metoda u identifikaciji angio-
displazije tankog creva, ¢ime se omogucava brza, jednostav-
na i poStedna hirurSka intervencija, odnosno smanjuje se
mogucnost opseznih resekcija i malapsorpcionog sindroma.
Neophodan uslov pravovremene dijagnoze je dobra saradnja
radiologa i hirurga u izvodenju angiografije sa aplikacijom
metilenskog plavog i, neposredno nakon toga, hirurske inter-
vencije.
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Uvod

Da li je ve¢ tokom izrade ratnog plana za rat sa Tur-
skom Deneralstab srpske vojske razmisljao o nastupanju u
dva pravca: na jug Vardarskom dolinom i na zapad prema
obali Jadrana preko severne Albanije do Medove i Draca?
Da 1i je zbog toga njeno desno krilo bilo neuobicajeno jako
ili je odluka o nastupanju na Jadran doneta kasnije?” Ne Ze-

: U pogledu Ratnog plana Srbije za rat sa Turskom postoje
razli¢ita mi§ljenja po pitanju planiranja prodora srpske vojske na Jadran.
Jedno, starije, ali vrlo relevantno i izneto bez ikakve rezerve, je misljenje
savremenika dr Stanoja Stanojevica, istoriCara, profesora Univerziteta i
clana Kraljevske srpske akademije nauka u njegovoj opSirnoj monogra-
fiji o srpskoturskom ratu na str. 154 % ... Pri izradi plana za rat protiv
Turske srpski je Peneralstab predvideo i izlaz na more, na Ljes i San
DPovani di Medua, i na Dra¢. Zbog toga je deneral Putnik i odredio da
Treca armija bude znatno veca, no Sto je za to, neposredni njen zadatak
— osvojenje Kosova i Metohije, bilo potrebno....*“ Drugo, novije, koje
iznosi dr Savo Skoko * u svojoj monografiji o vojvodi Putniku (str. 314—
15): ,,Albanska operacija nije bila predvidena srpskim ratnim planom,
iako je izlazak na more bio jedan od ciljeva srpske drzavne politike toga
doba. Verovatno se racunalo da ¢e crnogorska vojska brzo i lako zau-
zeti severnu Albaniju i Skadar.....Kada se pokazalo da su ta ocekivanja
nerealna... predsednik srpske vlade Nikola Pasi¢ 2. novembra telegra-
fisao je Putniku da je opsta situacija vrlo povoljna i da bi bilo dobro da
Srpska vojska izbije na Jadransko more...

Skoko, pored ovoga, navodi da su postojale Cetiri varijante ratnog
plana.

Milutin Lazarevi¢, deneral$tabni oficir, u svojoj prvoj knjizi
trilogije o srpskoturskom ratu * navodi dva podatka koji se odnose na
planove vojvode Putnika:

1. (str.51): ,,...vojvoda Putnik nije ostavio za sobom nijedan do-
kumenat u kome bi bila izrazena celina njegove zamisli...*; 2. (str.59):
vojvoda u direktivi komandantu III armije kaze ,,...kad budete zauzeli
Pristinu..osim Moravske divizije 2. poziva koja za prvi mah ostaje u
Pristini, sve ostale vase trupe imaju, bez zadrzavanja, da produze nastu-
panje ka Skoplju.*

Ni Zivko Pavlovié, najblizi saradnik vojvode Putnika ne potvrduje
postojanje planova za mar§ ka Jadranu. Na str. 91 ° on kaZe:
“...Upucéivanje nasih trupa kroz severnu Arbaniju na Jadransko Primorje

le¢i da ulazimo u raspravu oko ovoga, moramo naglasiti da
se Srbija posle Berlinskog kongresa 1878. nasla u geopoliti-
¢ki veoma nesigurnom stanju, jer je njegovim odlukama bila
liSena sigurnog prilaza morskim lukama kako na Egejskom,
tako i na Jadranskom moru i ostavljena na milost Austrou-
garske njenim vojnim prisustvom u Novopazarskom sandza-
ku, odnosno Turske koja je ostala u posedu Vardarske doline
do Soluna. Ovo stanje postalo je neodrzivo u prvoj deceniji
XX veka zaoStravanjem odnosa sa Austrougarskom, usled
njene aneksije Bosne i Hercegovine i ,,Carinskog rata“ kojim
je pokusala da ekonomski unisti Srbiju, i usled dolaska mla-
doturskog rezima na vlast u Carigradu sa njegovim neooto-
manskim ambicijama i svime §to su one u sebi nosile '

Ratnim uspehom u Makedoniji posle Kumanovske i
Bitoljske bitke glavni deo ratnog plana bio je ispunjen, ali ne
i osiguran, zbog nastalih suprotnih aspiracija dve ratne save-
znice, Srbije i Bugarske, u Makedoniji. Takode, dve savezni-
ce Srbije, Gréka i Crna Gora, nisu jo$ zavrSile svoje opera-
cije — prva je u zelji da ovlada Epirom bezuspesno opsedala
Janjinu, a druga Lje$ i Skadar. Osim toga, na teritoriji sever-
ne Albanije nalazile su se dosta snazne turske trupe u jacini
od oko tri i po divizije regularne vojske i vise bataljona sas-
tavljenih od domorodackog stanovnistva, Albanaca i Musli-
mana, ugrozavajuéi time sigurnost zauzetog zaleda u oblas-
tima naseljenim buntovnim albanskim stanovnistvom.

imalo je prvenstveno politi¢ki ¢in, a potom i vojnic¢ki. Kada se s nase
strane osetilo da ubrzo mogu otpoceti pregovori za zakljucenje
primirja..tada se tezilo da mi na Jadransko more izbijemo pre no §to bi
Velike Sile otpocele pregovore i posredovanja za mir, kako bi se one u
momentu pregovora za mir stavile pred svrseni ¢in... koji bi nam mogao
obezbediti davno Zeljeno nase izbijanje na Jadransko more, ¢ime bi se
postigla ekonomska nezavisnost Srbije*.

Bilo kako bilo, sve je izvedeno na zahtev Vlade u okviru njenih
strateskih opredeljenja, koja su se na kraju pokazala uzaludna.
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Stoga, i sa politi¢ke i vojne tacke gledista Cinilo se op-
ravdanim da se pristupi ostvarenju poduhvata kojim bi se
osigurao izlaz na more i, smatralo se, stavile Velike sile pred
svrseni €in, a istovremeno likvidirale turske trupe i time po-
moglo Crnoj Gori u zoni Skadra koji su njene trupe uzaludno
pokusavale da osvoje” .

Izlazak na more

Trupe III armije, napredujuci ka jugu, zaposedale su
Kosovo, Drinska divizija 2. poziva 22. oktobra zauzela je
Pakovicu, a Sumadijska divizija 1. poziva, 23. oktobra, Priz-
ren. Kada su trupe III armije stigle u Prizren poceo je padati
sneg na ve¢ kiSama raskaljano zemljiSte, a uskoro je nastu-
pila i jaka hladnoca i mraz.

Ipak, na zahtev srpske Vlade, Vrhovna komanda je od-
mabh, 23. oktobra, izdala naredenje za pokret delova ovih di-
vizija ka Jadranskoj obali u cilju zauzimanja luka u Medovi i
Dracu. U velikoj zurbi trupe su morale za nekoliko dana da
se pripreme za pokret i reorganizuju za kretanje planinskim
terenom, iako im je za taj poduhvat nedostajalo svega, pocev
od zimske opreme, pre svega odece i obuce, u ¢emu su i ina-
¢e oskudevale (jedinice Drinske 2. bile su u svojim narodnim
odelima i opancima, ve¢ propalim tokom prethodnih ratnih
operacija), preko namirnica (na jednog vojnika obezbedeno
je samo po dva hleba, uz nesto suve hrane za ceo put od pla-
niranih pet dana) > %*.

Nedostajali su potrebni lekovi, a sanitet je krenuo bez
svoje transportne jedinice (sanitetska kolona), zbog neproho-
dnosti pravaca kojima je trebalo da se kreéu trupe .

Trupe su podeljene u dve kolone koje ¢e se posebno
kretati sa sastajaliitem u zoni Lje§ — Medova . Desna kolona
(delovi Drinske 2: 7 pesadijskih bataljona V i VI puka, ko-
njicki divizion, dve brdske baterije topova, pioniri, pekari,
deo bolnicke cete ) krenula je 28. oktobra iz Pakovice, da
preko Spasa i Puki za pet dana stigne do Ljesa.

U ovoj koloni u sastavu saniteta nalazili su se sledeci
lekari®"*: referent saniteta divizije, potpukovnik dr Jordan
Staji¢; sanitetska Ceta: komandir major dr Jakov Brik, rez.
kapetan 1. kl. dr Andra Jovanovi¢ (do 3.1.1913.), rez. kape-
tani 2. kl. dr StaniSa Simi¢ i dr Milivoje Rankovi¢; V puk:
rez. kapetan 2 kl. dr Svetislav Stefanovic; VI. puk: rez. poru-
¢nik dr Mihailo N. Petrovié¢ (svi su oni kasnije radili u priv-
remenoj bolnici u Ljesu.) Ukupna jacina odreda iznosila je:
9 219 vojnika, podoficira i oficira.

Dok je napredovao, odred je imao nekoliko sukoba sa
lokalnim Albancima, od kojih se jedan svrSio stradanjem
grupe od 100 vojnika koji su osiguravali relejnu sluzbu. Dru-
gi sukob odigrao se pri prelazu reke Drima, a tre¢i po pristi-
zanju na morsku obalu, gde je prethodnica od dva bataljona
pesadije, jednog eskadrona konjice i dva topa morala da vodi
borbu sa turskim trupama iz 53. redifskog (rezervnog) puka
Debarske divizije koje su se zabarikadirale u ljeskoj tvrdavi.
Tom prilikom zarobljeno je 1 000 turskih vojnika, 19 oficira
i dosta ratnog i sanitetskog materijala. Zauzeéem LjeSa uspo-
stavljena je veza sa crnogorskim trupama, a potom je u Me-
dovu upucen jedan bataljon pesadije da zajedno sa Crnogor-
cima &uva pristaniste * >,

Sa pozadinom u novooslobodenim oblastima odrzavana
je stalna veza putem uspostavljene relejne linije Cije su stani-
ce bile smestene u pojedinim naseljenim mestima duz puta °.

Ovaj borbeni mar§ zavrSen je za devet dana, uz dosta
obolelih vojnika. Vojnici, ve¢ iscrpljeni prethodnim ratnim
operacijama, a sada izloZeni teSkim vremenskim prilikama,
lose odeveni i obuceni, gladni i promrzli, jer su morali nocu
da spavaju pod otvorenim nebom i bez Satorskih krila, maso-
vno su se razbolevali. Kako nije postojala transportna sani-
tetska sluzba, bolesni vojnici ostavljani su u usputnim alban-
skim selima gde su se nalazile relejne stanice, kod Albanaca
koji su za to nov&ano nagradeni .

Posle zauzimanja LjeSa obrazovana je vojna bolnica,
¢iju je upravu preuzeo major dr Jakov Brik. U njoj, sve do
kraja boravka srpskih trupa na albanskom primorju, leceni su
svi srpski vojnici koji su se nalazili u severnoj zoni. Bolova-
nja je bilo dosta, najvise od malarije, trbusnog tifusa i dizen-
terije, pa je i umiranje bilo veliko, ponekad i do 15 vojnika
dnevno.

Leva kolona (trupe iz sastava Sumadijske divizije 1.
poziva: Sest bataljona iz sastava X, XI, XII i XIX puka po-
deljenih u dva kombinovana puka, prvi i drugi, jedan konjic-
ki eskadron, jedna brdska baterija, dve mitraljeske Cete, pio-
niri i deo bolnicarske ¢ete, ukupno oko 6 500 vojnika, podo-
ficira i oficira) krenula je iz Prizrena 27. oktobra pravcem
Vezirov most - Fani - Orosi - Ljes, putem kojim se, ¢ak, ni
turske vlasti nisu usudivale da produ, jer su tu Zivela alban-
ska plemena koja su se nekoliko meseci ranije pobunila pro-
tiv njih i zauzela Kacanik i Skoplje. Njih je, usput, trebalo
razoruZzati, kako bi se obezbedila bezbedna komunikacija od
Prizrena do mora.

U sastavu saniteta, koji se sastojao iz dela sanitetske
Cete bez transportnih sredstava i bez dovoljno opreme i leko-
va, bili su’ " referent saniteta odreda major dr Petar Popo-
vi¢ (od januara 1913, rez. kapetan 2 kl. dr Sima Petrovic);
lekari odreda: akt. poru¢nici dr Vladimir Stanojevi¢ (2. puk)
i dr Dusan Kopsa (1 puk); sanitetska Ceta: rez. kapetan 2 kl.
dr Milan Simié¢-Popovi¢, poruénik dr Porde Siber,vojni ob-
veznik dr Stevan Ivani¢ i vojni obveznik na odsluZenju voj-
nog roka dr Milorad J. Boskovic.

Odred je imao sre¢u da ne dode u sukob sa lokalnim
stanovnistvom koje su u pocetku ¢inili muslimanski, a zatim
katolicki Albanci, ali je zato pretrpeo gubitke usled veoma
loSeg vremena, marSovanja po vrletnom bespucu i poplavlje-
nom terenu; obolelo je skoro 25% ljudskog sastava. Posle
10-dnevnog putovanja odred je stigao do Ljesa, gde je zate-
kao ljudstvo Drinske 2 i sa njime ucestvovao (jedna Ceta i je-
dan brdski top) u borbi za osvajanje tvrdave °.

Dana 9. novembra odred je krenuo na put duz morske
obale 60—70 km preko reke Macée do Draca, gde je stigao 16.
novembra odusSevljeno doc¢ekan od hris¢anskog stanovniStva.
Usput je odred osvojio Kroju (12.11) i Tiranu (15.11), dok su
se delovi razbijene turske 21. nizamske divizije (divizija ak-
tivne vojske) povukle na jug, u Kavaju °.

U Dracu sanitet je odmah obrazovao ambulantu i bolni-
cu, koje ¢e, kako se pokazalo, biti veoma zaposlene tokom
celog boravka. Njihovu upravu preuzeo je do bolesti dr Du-
San Kopsa 12
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Iz Tirane odred je uspostavio vezu preko Kavadara i
Kraba sa Elbasanom, gde su se od 15. novembra nalazili
delovi Moravske divizije 2. poziva, posto su prethodno za-
uzeli Ohrid i Debar. Po primirju zamenio ih je pojacani
XVIII puk Dunavske divizije 1. poziva (lekari: kapetan 1
kl. dr Ljubisa Vulovi¢ i kapetan 2 kl. dr Kosta Jovanovi¢, u
zavojistu kapetan 2 kl. dr Dragutin Radisi¢ ), a od januara
1913. Moravska brigada, koja je od 11. do 29. marta imala
viSe sukoba sa ostacima Dzavid-pasine Vardarske armije,
potisnuvsi ih ka Fijeri. U Elbasanu i okolini ona je ostala
do 22. aprila, kada se povukla na novu (privremenu) drzav-
nu granicu > ' %,

U sanitetu brigade bili su'"'*: 1. prekobrojni puk — rez.
kapetan 2 kl. dr Spira Nikoli¢ i poruc¢nik dr Milosav Petro-
vi¢; 2. prekobrojni puk (deo?) — rez. kapetan 2 kl. dr Bori-
voje Beraha; 1. poljska bolnica — (od marta) poru¢nik dr Do-
brivoje Stojni¢; 2. poljska bolnica — rez. poru¢nik dr Dimit-
rije Kalijadis.

Ove dve bolnice radi¢e u Elbasanu, a dr Stojni¢ ce
kra¢e vreme biti detasovan u Cukus, gde je otvorio etapnu
bolnicu.

Na taj nacin zavrSeno je posedanje Albanije do linije
Dra¢ — Elbasan — Struga i obrazovana dva administrativna
okruga: Ljeski i Dracki. Juzno od ove linije albanska pleme-
na obrazovala su svoju privremenu vladu u Valoni.

Snabdevanje srpskih trupa na albanskom primorju spo-
razumno je preuzela Grcka svojim brodovima. Kasnije je ko-
riS¢ena i veza sa severnim jadranskim lukama (Trst), kada je
turska gusarska krstarica ,,Hamidije* pocela sa svojim pre-
padima na brodove u juznom Jadranu. Kada je ta linija uspo-
stavljena, popravljeno je i snabdevanje trupa naminicama i
drugim potrepstinama .

Dana 20. novembra Srbija, Crna Gora i Bugarska potpi-
sale su primirje sa Turskom (Grcka je odbila, zbog Janjine
oko koje je jos ratovala), koje je sutradan stupilo na snagu.

Dana 25. novembra objedinjene su srpske trupe u ,,ko-
mandu primorskih trupa“ sa sediStem prvo u Dracu, potom u

Ljesu.
Kakvi su problemi u sanitetu ove vojne ekspedicije bili,
svedoCi nam dr Sima Petrovi¢: ,,....iz Skoplja poslat u Alba-

niju, gde (sam) vrSio duznost referenta saniteta Albanskog
odreda u Dracu pored duznosti upravnika drackih bolnica......
Po oboljenju trupnog lekara dr D. Kopse svakodnevno obila-
zio i logor na Skumbi. Kada su se svi nasi lekari u Dracu ra-
zboleli (tifus i pegavi tifus) vracen u Dra¢, gde (sam) ostao
skoro sam i sve: vrsilac duznosti referenta Albanskog odre-
da, upravnik i lekar svih 12 drackih bolnica sa preko hiljadu
obolelih i ranjenih, leceéi i obolele kolege, dr D. Kopsu, dr
M. Simié¢a i dr D. Sibera, dok nisam i sam teSko oboleo od
pegavog tifusa i 10. aprila 1913. ladom prenet i ostavljen na
bolovanju u Krfu...«’.

To potvrduju i podaci iz personalnog kartona jednoga
od njih, dr Dusana Kopse, koji je 1913. godine u Albaniji
preboleo dizenteriju, trbusni tifus i pleuropneumoniju i zbog
toga bio pet meseci na bolovanju ' '%.

Cela ova ekspedicija bila je sa sanitetskog gledista
vrlo komplikovana, izvedena po zimskom vremenu, bez
trupa pripremljenih za takav poduhvat, bez dovoljno na-
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mirnica i lekova, bez podnosljivih smestajnih uslova i bez
moguénosti da se sprovedu prave preventivne mere u cilju
zaStite od zaraznih bolesti. Rezultat svega toga je veliki
procenat obolelih i tokom samoga marsa do cilja, a zatim i
obolevanja od raznih zaraznih bolesti (malarija, dizenterija,
pegavi tifus, trbusni tifus, rekurens) od ¢ega su oboljevali i
sami lekari, kako se vidi iz zapisa dr Sime Petrovica i kar-
tona dr Dusana KopSe. Nisu se bolje provele ni kasnije pri-
spele trupe, koje su, transportovane brodovima, stigle na
primorje pri kraju zime i pocetkom proleca, jer se uslovi
boravka nisu mogli promeniti.

Primorske trupe

Posedanjem zone Ljes — Medova bilo je zavrSeno stra-
teSko opkoljavanje Skadra u Sirem obimu koji crnogorske
trupe nisu mogle same da zatvore.

Iako je primirje bilo na snazi, povremeno je krSeno, pa
je u jednom takvom sukobu kod sela Dajc¢a tokom 17. 1 18.
novembra doslo do stradanja vece grupe srpskih vojnika, iz-
gubljeno je 320 vojnika i major Borko Pastrovié”.

Zimsko vlazno vreme, mocvarno zemljiste, 1oSi smes-
tajni uslovi i ishrana doprineli su pojavi epidemije dizenterije
i malarije tako da je samo u bolnici u LjeSu do kraja januara
umrlo 378 srpskih vojnika °.

Primirje je isteklo 20. januara 1913.

U obnovljenim sukobima od 25. januara, dok su Crno-
gorci napadali i ginuli na Bardanjoltu, trupe Drinske 2.
osvojile su Busatske polozaje uz neznatne gubitke. U nodéi
26-27. januara oni su nastavili neuspeSne napade na tesko
utvrdenu Brdicu pretrpevsi teske gubitke od preko 1 800 po-
ginulih, ranjenih i nestalih. Na zalost, ovi podaci su nepreci-
zni, kako to navodi Zivko Pavlovi¢ u svojoj studiji. Samo V.
puk i 4. bataljon XI puka izgubili su 861 vojnika, oficira i
podoficira. Prema jednome turskom izvestaju, u toku ove no-
¢ne borbe, u kojoj je deo prodrlih srpskih vojnika bio opko-
ljen, zarobljeno je 632 srpska vojnika, podoficira i oficira, a
na bojistu su nadena i 104 ranjenika>®®.

Obrazovanje Primorskog kora srpske vojske

Ne mogavsi da osvoji Skadar, kralj Nikola zatrazio je
jace angazovanje srpske vojske, te je srpska vrhovna koman-
da 8. februara obrazovala Primorski kor na ¢elu sa deneralom
Petrom Bojovi¢em. Za nacelnika saniteta postavljen je puko-
vnik dr Poka Vladisavljevié. Njegov adutant bio je dr Zarko
Zivkovi¢, lekar na odsluZenju vojnog roka > * '

U sastav korpusa usle su jedinice dosadasnjih Primor-
skih trupa i Drinska divizija 1. poziva, koju je trebalo iz
Soluna prevesti brodovima do Medove. U stvarnosti je pred
Skadar dosao samo V i XVII puk sa delovima artiljerije,
pionira i aeroplansko odeljenje sa Cetiri aviona, dok su os-
tale jedinice divizije ostale u Solunu, odakle su vracene u
Skoplje, jer su u meduvremenu velike sile izvrSile snazan
pritisak na gréku i srpsku vladu i zapretile blokadom Jad-
ranske obale”.

Sa ovim jedinicama do3ao je i deo saniteta divizije’ "
V puk — kapetani 2. kl. dr Jovan Milosavljevic¢ i (rezervni) dr
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Dragoljub Milosevi¢; XVII puk — rez. kapetan 2 kl. dr Voji-
slav St. Popovi¢ i porucnik dr Aleksandar Vesi¢; deo bolni-
Carske Cete — v.d. komandira rez. kapetan 1 kl. dr Momcilo
Ivkovié i rez. poru¢nik dr Dusan Radakovié.

Dr Radakovi¢ u Ljesu radiée u srpskoj vojnoj bolnici,
a dr Ivkovi¢ istovremeno biti upravnik svih onde postojeéih
bolnica: srpska i dve ruske, kaufmanska i peterburska jeli-
savetinska, kojima ¢e se od 18. aprila pridruziti i ruska bol-
nica “Gorod Moskva”. Tom prilikom je ruskim bolni¢kim
brodom “Peterburg” iz medovske luke evakulisano 800
obolelih srpskih vojnika, od toga 250 tifusara (pegavac),
dok je na le€enju u ruskim bolnicama ostalo jo§ njih 700 '°.

U Solunu je, kao rukovodilac ambulante za srpske voj-
nike koji su ukrcavani ili su vracani ostao kapetan 1. kl. dr
Platon Papakostopulos sa pomo¢nim osobljem.

Ova dva novoprispela puka sa ve¢ u Albaniji prisutnim
srpskim jedinicama u zoni Skadra i Draca ¢inili su ,,Primor-
ski kor ¢ija je duznost bila da obezbeduju zaposednutu se-
vernu Albaniju i da pomognu crnogorskim trupama u osva-
janju utvrdenog Skadra.

Bilo je predvideno da kor broji 30 450 ljudi, 4 697 ko-
nja, 3 714 volova, 41 top sa 90 kara, 20 mitraljeza, Cetiri ae-
roplana i 1 905 kola. U stvarnosti je on brojao samo 17 000
ljudi, 40 topova raznih kalibara i namene, Cetiri aeroplana i
3 260 konja i volova, ostatak je zbog protivljenja velikih sila
zadrzan u Solunu °.

Trupe su prebadene u tri konvoja’: 1. konvoj (Zetiri
broda) sa dunavskim artiljerijskim divizionom (lekar dr Mil.
Koji¢ ?) (u buri, jedan brod pretrpeo je brodolom udarom o
stenu, ali su se svi, osim jednog vojnika, spasli); 2. konvoj
(Sest brodova) sa XVII pukom, avionima i hranom (za vreme
iskrcavanja u medovskoj luci napadnut je od turske lake kr-
starice ,,Hamidije*, kojom prilikom je poginulo 60 i ranjeno
20 vojnika); 3. konvoj (16 brodova) sa Stabom kora, V pu-
kom, artiljerijom, pionirima, inzinjerijom, pontonima, sani-
tetskim slagaliStem, osobljem i opremom dve ruske bolnice,
moskovskom i petrogradskom, koje su dosle u pomo¢ Srp-
skoj vojsci i Crnogorcima. Ovaj konvoj, uprkos peripetija
koje su stvarale Velike sile pritiskujuéi gré¢ku vladu ipak je
stigao do odredista, pracen grékim ratnim brodovima radi za-
Stite od ,,Hamidije*.

Imajuéi u vidu veoma lose higijenske i vremenske prili-
ke, zbog velikog procenta obolevanja prisutnih trupa, pri Ce-
mu su se pored sezonskih bolesti Sirile i ozbiljne zarazne
bolesti (malarija, dizenterija, trbusni i pegavi tifus, rekurens)
koje nisu mimoisle ni sanitetsko osoblje, sanitet je bio prinu-
den da, pored glavnih bolni¢kih centara za obe grupacije
(Drac i Ljes), otvara i stacionare u Tirani, Kavaji, Kroji 1 El-
basanu koje su opsluzivali prisutni trupni lekari. Nisu sacu-
vani tacni podaci o broju lecenih i umrlih, ali se ve¢ iz nave-
denog izvestaja dr Sime Petrovi¢a vidi koliko je broj obolelih
bio leCen samo u jednoj, drackoj bolnici. Uspostavljenim
morskim saobracajem izmedu Soluna i albanskih pristaniSta
bilo je moguce da se tesko oboleli transportuju do Soluna,
uprkos ometanjima velikih sila.

Pored srpske, u Ljesu su se nalazile i dve ve¢ pomenute
ruske bolnice i vojisno sanitetsko slagaliSte, kao i baza hrane
i furazi.

Po prispecu pojacanja izvrSena je definitivna podela se-
ktora, tako da je crnogorska vojska drzala sektore Tarabosa i
Bardanjolta, a srpska sektor Brdica, sa kojih je trebalo izvr-
Siti napade u cilju osvajanja Skadra, o ¢emu su napravljeni
detaljni zadaci, a vrhovna komanda nad srpskim i crnogor-
skim trupama poverena deneralu Petru Bojovicu.

Medutim, velike sile izvr$ile su veliki pritisak na srpsku
vladu da povuce svoje trupe, preteéi ne samo blokadom, veé
i bombardovanjem srpskih i crnogorskih polozaja. Uz to, de-
finitivno su donele odluku da Skadar pripadne buducoj drza-
vi Albaniji. NaSavsi se pred pretnjom rata sa Austrougar-
skom, koja je na granici Srbije koncentrisala oko 200 000
vojnika prema 25 000 srpskih, srpska vlada je 28. marta
1913. donela odluku o prekidu opsade Skadra i povlacenju
svojih trupa iz severne Albanije u Solun’. Tako su se raspr-
Sila njena nadanja da ¢e stavljanjem velikih sila pred svr$eni
¢in obezbediti direktan morski prilaz.

Trupe su postepeno tokom aprila brodovima vraéene u
Solun.

Crnogorci su pregovorima sa Esad-pasom uspeli da udu
u Skadar u kome je doslo do gladi, ali su pod pritiskom i
pretnjama velikih sila bili prinudeni da ga napuste.

Ova avantura srpske vojske, u kojoj je sanitet uzeo pu-
no ucesée pod vrlo nepovoljnim vremenskim, higijenskim i
organizacionim okolnostima, a njegovi lekari sreli se sa pe-
gavcem, nju je kostala gubitka od oko 3 500 vojnika poginu-
lih i umrlih, a mnogi od njih su se vratili trajno oSte¢enog
zdravlja.

I ovom prilikom kao i u kasnijim ratovima, srpski vojni
sanitet je bespogovorno ucestvovao tokom celoga trajanja
ove viSemesecne operacije, iako je u njega usao potpuno ne-
pripremljen ili, po re¢ima denerala Zivka Pavloviéa®, ,,sani-
tetska sluzba nije bila organizovana, lekova skoro nije ni bi-
lo“, on je pozrtvovano pratio svoje jedinice i u teSkim okol-
nostima pokusavao da se organizuje i da pruzi sve §to se u
takvim okolnostima moglo, trpec¢i i sam te iste nepovoljne
zivotne i sanitarne uslove i bolujuéi od istih bolesti kao i oni
kojima je svoju pomo¢ pruzao.

Zakljuc¢ak

Sa ove velike (skoro 100 godina) vremenske distance i
pouceni mnogim sledujuéim primerima iz burnih dogadaja u
mo da se uzdrzimo od zakljucka da je sanitet najcesce bio sa-
mo pasivni ucesnik dogadaja na ¢ije medicinsko oblikovanje
nije mogao da utice i da su iz toga proizasle mnoge nepotrebne
zrtve, kako medu onima koji su bili briga saniteta, tako i u sa-
mome sanitetu. Sto je najtragi¢nije, u svodenju istorijskih do-
gadanja, o radu vojnog saniteta teSko da bi se nasla i po koja

¥ Naroéito su aktivne u insistiranju i pretnjama bile Italija i Aus-
trougarska zbog svojih aspiracija prema Jadranskoj obali, uz snaznu po-
dr§ku Nemacke. Sa druge strane, sile ,,Srda¢nog sporazuma“ (Francus-
ka, Velika Britanija i Rusija) nisu se jo§ osecale dovoljno spremnim da
se upuste u dalje zaostravanje situacije koja bi mogla eskalirati do op-
Steg sukoba. Tako se desilo da su se sve u tome trenutku zajedno oduprle
srpskim i crnogorskim aspiracijama. Opsti rat zbog sukobljenih interesa
bio je za kratko odlozen .
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re¢, iako je on po svojoj prirodi ne samo najplemenitiji deo
vojne masinerije, ve¢ i onaj od Cijeg je rada njegovim mnogo-
strukim u¢inkom zavisila borbena gotovost vojne sile, pocev
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji ranije nisu nig-
de publikovani, niti predati za publikovanje redosledom koji odreduje
uredivacki odbor. Uz rad, na posebnom listu, treba dostaviti: izjavu da
rad do sada nije (ili je delimicno) objavljen ili prihvaéen za Stampu u
drugom casopisu; potpise svih koautora; ime, taénu adresu, brojeve tele-
fona (fiksne, mobilne, faks), e-mail adresu, kao i kopiju dokaza o pret-
plati na Casopis za sve autore (i koautore). Za objavljene radove VSP
zadrzava autorsko pravo.

Radove slati na adresu: Vojnosanitetski pregled Vojnomedicinska aka-
demija, Institut za nau¢ne informacije, Crnotravska 17, 11040 Beograd.

U VSP-u se objavljuju uvodnici, originalni ¢lanci, prethodna ili
kratka saopstenja, revijski radovi tipa opsteg pregleda, aktuelne teme
ili metaanalize, kazuistika, Clanci iz istorije medicine, li¢ni stavovi,
naruceni komentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih
skupova, prikazi knjiga, referati iz naucne i strucne literature i drugi
prilozi.

Radove tipa opsteg pregleda Urednistvo ¢e prihvatati samo ukoliko
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu.

Radovi se objavljuju na srpskom ili engleskom jeziku sa apstraktima
na srpskom i engleskom, za radove tipa originalnih ¢lanaka, prethodnih
ili kratkih saopstenja, metaanalize i kazuistike. Odabrani ¢lanci objav-
ljuju se u celini na engleskom jeziku sa apstraktom na srpskom.

Rukopis se piSe pomoéu IBM-PC kompatibilnog raCunara, sa prore-
dom 1,5. Stampa se na laserskom ili nekom drugom visokokvalitetnom
Stampacu, uredno i bez ispravki, na Cistoj beloj hartiji formata A4, sa le-
vom marginom od 4 em. Koristiti font veli¢ine 12, a nacelno izbegavati
upotrebu bold i italic slova, koja su rezervisana za podnaslove. Origi-
nalni ¢lanci, opsti pregledi i metaanalize ne smeju prelaziti 16 stranica
(sa prilozima); aktuelne teme — osam, kazuistika — Sest, prethodna saop-
Stenja — pet, a pisma uredniku, izvestaji sa skupova i prikazi knjiga — dve
stranice.

U celom radu obavezno je kori§¢enje medunarodnog sistema mera
(SI) 1 standardnih medunarodno prihvacenih termina.

Radove (tekst i graficke priloge) treba slati na disketi (CD) i Stampa-
ne u tri primerka (original i dve kopije). Autori kona¢nu verziju rukopisa
i priloga prihvacenih za publikovanje predaju u jednom Stampanom pri-
merku i na disketi od 3,5" (o¢iS¢enoj od ,,virusa®) ili na kompakt disku.
Za obradu teksta koristiti program Word for Windows verzije 97, 2000,
XP ili 2003, a samo izuzetno i neki drugi. Za izradu grafickih priloga
koristiti standardne graficke programe za Windows, pozeljno iz pro-
gramskog paketa Microsoft Office (Excel, Word Graph). Kod kom-
pjuterske izrade grafika izbegavati upotrebu boja i sencenja pozadine.

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. Otisak
Clanka Salje se prvom autoru na korekturu, koji treba vratiti u roku od
pet dana. Rukopisi radova prihvacenih za Stampu ne vracaju se autoru.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim refima,
tekst i literatura.

1. Naslovna strana

a) Naslov treba da bude kratak, jasan i informativan i da odgovara
sadrzaju rada. Podnaslove treba izbegavati.

b) Ispisuju se puna imena i prezimena autora.

c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima
je rad obavljen i mesta u kojima se ustanove nalaze, sa jasnim obeleza-
vanjem odakle je autor, koriste¢i standardne znake za fus-note.

2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt sa naslovom rada.
Kratkim reenicama na srpskom i engleskom jeziku iznosi se uvod i cilj
rada, osnovne procedure - metode (izbor ispitanika ili laboratorijskih zi-
votinja; metode posmatranja i analize), glavni nalazi - rezultati (kon-
kretni podaci i njihova statisti¢ka znac¢ajnost) i glavni zaklju¢ak. Nagla-
siti nove i znacCajne aspekte studije ili zapazanja. Strukturisani apstrakt
(250 reci) ima podnaslove: uvod/cilj, metode, rezultati i zakljucak. Za
apstrakte na engleskom dozvoljeno je i do 450 reci. Strukturisani aps-
trakt je obavezan za metaanalize (istog obima kao i za originalne ¢lanke)
i kazuistiku (do 150 reci, sa podnaslovima uvod, prikaz slucaja i zaklju-
cak). Ispod apstrakta, pod podnaslovom ,,Klju¢ne re¢i“ predloziti 3—10
klju¢nih reci ili kratkih izraza koji oslikavaju sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem

pasusu diskusije. U uvodu ponovo napisati naslov rada, bez navodenja
autora. Navesti hipotezu (ukoliko je ima) i ciljeve rada. Ukratko izneti
razloge za studiju ili posmatranje. Navesti samo strogo relevantne po-
datke iz literature i ne iznositi 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 omogu¢i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
juci 1 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 etickog komiteta.

Rezultate prikazati logickim 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

Literatura se u radu citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i dodajeet
al. Svi podaci 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 saopstenja, neobjavljenih radova, sluzbenih i poverljivih do-
kumenata. Radovi koji su prihvaceni za Stampu, ali jo§ nisu objavljeni,
navode se uz dodatak ,,u Stampi*“. Rukopisi koji su predati, ali jo§ nisu
prihvaceni za Stampu, u tekstu se citiraju kao ,,neobjavljeni podaci“ (u
zagradi). Podaci sa Inferneta citiraju se uz navodenje datuma.

Primeri oblika referenci:

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

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

Miladenovi¢ 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 J4, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the Sth 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 Stampaju se sa proredom 1,5 na posebnom listu hartije.
Obelezavaju se arapskim brojevima, redosledom pojavljivanja, u des-
nom uglu (Tabela 1), a svakoj se daje kratak naslov. Objasnjenja se daju
u fus-noti, ne u zaglavlju. Za fus-notu koristiti slede¢e simbole ovim re-
dosledom: *, ¥, 1, §, ||, ¥, **, T+, ... . Svaka tabela mora da se pomene u
tekstu. Ako se koriste tudi podaci, obavezno ih navesti kao i svaki drugi
podatak iz literature.

Ilustracije

Slikama se zovu svi oblici grafickih priloga i predaju se u tri primer-
ka i na disketi (CD). Fotografije treba da budu ostre, na glatkom i sjaj-
nom papiru, do formata dopisnice. Slova, brojevi i simboli treba da su
jasni i ujednaceni, a dovoljne veliine da prilikom umanjivanja budu ¢i-
tljivi. Na svakoj slici treba na poledini, tankom grafitnom olovkom, oz-
naciti broj slike, ime prvog autora i gornji kraj slike. Slike treba obeleziti
brojevima, onim redom kojim se navode u tekstu (SL 1; SI. 2 itd.). Uko-
liko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu hartije, koriste¢i arap-
ske brojeve. Ukoliko se koriste simboli, strelice, brojevi ili slova za ob-
jasnjavanje pojedinog dela ilustracije, svaki pojedinacno treba objasniti
u legendi. Za fotomikrografije navesti unutrasnju skalu i metod bojenja.

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 sajtu:
www.vma.mod.gov.rs/vsp/download/uputstvo_za_autore.pdf.
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INSTRUCTIONS TO AUTHORS

Vojnosanitetski pregled (VSP) publishes only previously neither pub-
lished nor submitted papers in any other journals in the order determined
by the Editorial Board. The following should be enclosed with the
manuscript: a statement that the paper has not been submitted or ac-
cepted for publication elsewhere; a consent signed by all the authors that
the paper could be submitted; the name, exact address, phone number,
and e-mail address of the first author and co-authors. VSP reserves all
copyrights.

Papers should be sent to: Military Medical Academy, Institute for Sci-
entific Information, Crnotravska 17, 11040 Belgrade, Serbia & Monte-
negro, for ”Editorial Board of VSP.

VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, from the medical his-
tory (general or military), personal views, invited comments, letters to
the editor, reports from scientific meetings, book reviews, extensive
abstracts of interesting articles from foreign language journals, and
other contributions. Papers are published in Serbian or English with
abstracts in both languages, and the selected ones fully in English for
original artic les, short communications, meta-analyses and case re-
ports.

General review papers type will be accepted by the Editorial Board
only if the authors prove themselves as the experts in the fields they
write on by citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font,
and double spacing, and printed on the laser, or other high-quality
printer without any corrections, on white bond paper ISO A4
(212%297 mm) with at least 4 cm left margin. Bold and italic letters
should be avoided. Observational and experimental articles, reviews
and meta-analyses, should not exceed 16 pages (including tables and
illustrations); case reports — 6; short communications — 5; letters to the
Editor, reports on scientific meetings and book reviews — 2.

All measurements should be reported in the metric system in
terms of the International System of Units (SI). Standard, interna-
tionally accepted terms should be used. Papers should be submitted
on a diskette (CD) in triplicate (original and two copies).

Authors are requested to submit the final version of manuscript
approved for publishing with tables and illustrations on a 3.5" virus
free diskette or a CD. MS Word for Windows (97, 2000, XP, 2003) is
recommended for word processing; other programs are to be used only
exceptionally. Illustrations should be made using standard Windows
programs. Avoid the use of colors in graphs.

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 first author for corrections
that should be returned within 5 days. Manuscripts accepted for publica-
tion are not being returned.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with key words;
Text; References.

1. Title page

a) The title should be concise but informative. Subheadings should be
avoided;

b) full name of each author;

¢) name and place of department(s) and institution(s) of affiliation,
clearly marked by standard footnote signs.

2. Abstract and key words

The second page should carry a structured abstract with the title for
original articles, metanalyses and case reports. The abstract should state
the purposes of the study or investigation, basic procedures (selection of
study subjects or laboratory animals; observational and analytical meth-
ods), main findings (giving specific data and their statistical signifi-
cance, if possible), and the principal conclusions. It should emphasize
new and important aspects of the study or observations. Struc -
tured abstract should contain typical subtitles: background/aim,
methods, results and conclusion. The abstract for metaanalyses and obr-
ginal papers should have up to 450 words, and up to 150 words for case
reports (with subtitles background, case report, conclusion). Below the
abstract authors should provide, and identify as such, 3—10 key words or
short phrases that will assist indexers in cross-indexing the article and
will be published with the abstract.

3. Text

The text of original articles is divided into sections with the headings:
Introduction, Methods, Results, and Discussion. Long articles may
need subheadings within some sections to clarify their content.

In the Introduction repeat the title of the article, excluding the names
of authors. State the purpose of the article and summarize the rationale
for the study or observation. Give only strictly pertinent references and
do not include data or conclusions from the work being reported.

Methods. Describe your selection of the observational or experimental
subjects (patients or experimental animals, including controls) clearly. Iden-
tify the methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures in sufficient detail to allow other workers to reproduce
the results. Give references to established methods, including statistical
methods. Identify precisely all drugs and chemicals used, with generic
name(s), dose(s), and route(s) of administration. State the approvement of the
Ethnics Committe for the tests in humans and enimals.

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 important aspects of the study and
the conclusions that result from them. Relate the observations to other rele-
vant studies. Link the conclusions with the goals of the study, but avoid un-
qualified statements and conclusions not completely supported by your data.

References

References should be superscripted and numbered consecutively in the
order in which they are first mentioned in the text. The references must
be verified by the author(s) against the original document. List all
authors, but if the number exceeds 6, give 6 followed by et al. Do not
use abstracts, secondary publications, oral communications, unpublished
papers, official and classified documents. References to papers accepted
but not yet published should be designated as ”in press”. Information
from manuscripts not yet accepted should be cited in the text as unpub-
lished observations®. References are cited according to the International
Committee of Medical Journal Editors. Uniform Requirements for Ma-
nuscripts Submitted to Biomedical Journals. Ann Intern Med 1997; 126:
36—47. Updated October 2001.

Examples of references:

Jurhar-Paviova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of
Wistar rats. Vojnosanit Pregl 2003; 60(6): 657-612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K, Para-
njothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.

Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the Sth 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

Tables

Type each table double-spaced on a separate sheet. Number tables
consecutively in the order of their first citation in the text in the upper
right corner (Table 1) and supply a brief title for each. Place explanatory
matter in footnotes, using the following symbols, in this sequence: *, t,
H& 1,9, **, 11, ... . Each table has to be mentioned in the text. If you
use data from another source, acknowledge fully.

Lllustrations

Figures are submitted in triplicate, and for the final version also on
diskette/CD. Photos should be sharp, glossy black and white photo-
graphic prints, not larger than 203 x 254 mm. Letters, numbers, and
symbols should be clear and even throughout and 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. If a figure has been published, ac-
knowledge the original source.

Legends for illustrations are typed on a separate page, with arabic nu-
merals corresponding to the illustrations. Identify and explain each one
clearly in the legend symbols, arrows, numbers, or letters used to iden-
tify parts of the illustrations. Explain the internal scale and identify the
method of staining in photomicrographs.

Abbreviations and symbols

Use only standard abbreviations. Avoid abbreviations in the title and
abstracts. The full term for which an abbreviation stands should precede
its first use in the text.

Detailed  Instructions are available at the web site:
www.vma.mod.gov.rs/vsp/download/instructions_to_authors.pdf.
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