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JZU Univerzitetska klinika za uvo, nos i grlo, Medicinski fakultet, Univerzitet 
"Sv.Kiril i Metodij", Skopje, Republika Makedonija 
 
Apstrakt 
 
Ovoj trud go rasvetluva hroni~niot stres, koj e 
pri~ina za nastanuvawe na adrenalen "burn out" 
sindrom kaj pacientite koi poradi hirur{ko-
to zaboluvawe treba da bidat podlo`eni na ope-
rativna intervencija, od aspekt na anesteziolo{-
ki pristap i tretman. 
Hroni~niot stres mo`e da nastane poradi: hemis-
ka toksi~nost i nutritivna pothranetost, men-
talen, emocionalen ili duhoven stres, finan-
siski i familijaren. 
Drugi pri~ini za hroni~no iscrpuvawe se: na-
porna rabota, emocionalen stres, stimulacija na 
nervniot sistem kaj deca, brza hrana, na~in na `i-
vot koj se bazira na strav, bu~ava, elektromagnet-
no zra~ewe, mobilni telefoni, mikrobranovi 
pe~ki i kompjuteri. 
Fiziologijata vklu~uva iscrpuvawe na kortizolot 
od adrenalnite `lezdi; pad na imunitetot; tireoi-
den disbalans; namalena produkcija na kleto~na 
energija i talo`ewe na metali vo organizmot.  
Simptomite na iscrpuvawe na kortizolot od ad-
renalnite `lezdi se: hipoglikemija, hipotenzija, 
hipotermija, depresija, bolki vo zglobovi i aler-
giski reakcii, nastanati poradi niskoto nivo 
na kortiolot. 
Nivoto na bakar vo organizmot raste, na cink 
opa|a, a seto toa vlijae vrz imuniot sistem vo 
organizmot. Nastanuvaat hroni~ni infekcii 
ili progrediraat degenerativnite zaboluvawa. 
Adrenalnoto iscrpuvawe doveduva do disbalans 
na drugite endokrini `lezdi vo organizmot, {to 
doveduva do hipotireoidizam.  
Depresijata i apatijata se rezultat na namalena 
energetska produkcija vo kletkata. Kortizolot 
e hormon koj pridonesuva za energetskoto nivo 
na organizmot. Dokolku nedostasuva, nastanuva 
depresija, anksioznost ili razdrazlivost koja  
 
____________ 
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pretstavuva polesna manifestacija na stres. 
Koga adrenalnite `lezdi mnogu }e se iscrpat, 
raste nivoto na bakar vo organizmot, rastat i 
negativnite emocii: pani~ni napadi, bipolarno 
odnesuvawe, promena na raspolo`enieto i {izo-
frenija. @ivata, kadmiumot, `elezoto, arsenot 
i beriliumot pridonesuvaat za promeni vo fizi~-
kiot i emocionalniot status. 
Pacientite koi teba da primat op{ta anestezi-
ja, neophodno e predoperativno dobro da se pod-
gotvat. Vakviot pacient se vodi vo dlaboka se-
dacija, kontinuirana analgezija i dlaboka aneste-
zija, za da ne se dozvolat hemodinamski cirkula-
torni promeni vo tekot na samata anestezija.   
 
Klu~ni zborovi: burn out, adrenalni `lezdi, 
op{ta anestezija 
___________________________________________ 

 

Abstract 
 

This study highlights the problem of chronic stress, an 

important cause of burnout, in patients who are to un-

dergo surgical treatment, presented from the aspect of 

anesthesiological approach and treatment. 

Chronic stress can occur due to: chemical toxicity, mal-

nutrition, mental, emotional or spiritual stress, financial 

and family stress. 

Other stressors that could affect the body are: hard wor-

king, emotional stress, nervous stimulation in children, fast 

food, fears from life, noise, exposure to electromagnetic 

fields, cell phones, microwave ovens and computers.  
The physiology of adrenal "burn out" involves low level 

of cortisol; copper toxicity; thyroid imbalances; reduced 

cellular energy production and metal toxicity.      

Low blood sugar, low blood pressure, low temperature, 

depression, joint pains and allergies may result from low 

levels of cortisol.   

Elevated copper and low zinc related to adrenal burnout 

impair the immune system. Chronic infections may deve-

lop. The stage is also set for the development of dege-

nerative conditions.   

Adrenal exhaustion leads to other glandular imbalances 

such as hypothyroidism.   
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Depression and apathy are a result of low energy produc-

tion in the cells. Also, cortisol provides a natural "high" 

energy in the body. Low cortisol can lead to depression 

and even despair. Unsure if there is energy to get through 

the day, anxiety may occur. Irritability is common as one 

is less able to handle even minor stress. 

When the adrenals are weak, copper builds up in the bo-

dy. Elevated copper enhances emotions. Panic attacks, 

bipolar disorder, mood swings and schizophrenia are re-

lated to copper imbalance. Mercury, cadmium, lead, arse-

nic, beryllium and others contribute to hundreds of phy-

sical and emotional symptoms. 

Patients with adrenal "burn out" syndrome have to be pre-

pared for general anesthesia with good sedation, conti-

nuous intravenous analgesia, enough deepanesthesia in 

order to avoid hemodynamic disturbances.   

 

Key words: burn out, adrenal glands, general anesthesia 

___________________________________________ 

 
Voved 
 

"Burn out" sindromot e termin za fiziolo{ko is-
crpuvawe, t.e. sogoruvawe na organizmot. Defi-
niran e od Internacionalnata klasifikacija na 
zaboluvawa (International Classification of Diseases, 

ICD -10) kako "problem povrzan so te{kotii vo 
upravuvawe so `ivotot" [1]. 
Za da go objasnime adrenalniot "burn out" sindrom, 
potrebno e da go definirame stresot koj ne e "burn 

out"- sindrom, tuku mo`e da dovede do nego, t.e. da 
go predizvika. Vo sekojdnevniot `ivot, lu|eto 
doa|aat vo dopir so stresni situacii, kako {to 
se: gubewe na rabotnoto mesto, finansiski te{-
kotii, preoptovarenost so obvrski na rabotnoto 
mesto ili vo u~ili{teto i dokolku tie stresoge-
ni situacii ne se nadminuvaat sekojdnevno, lice-
to stanuva kandidat za "burn out"-sindrom. Eks-
cesiven stres, koj e pri~ina za "burn out" sindrom, 
mo`e da bide predizvikan i od: hemiska toksi~-
nost i siroma{na nutriticija; mentalen, emo-
cionalen, spiritualen ili familijaren stres. 
Sekoja stresna situacija mo`e da dovede do is-
crpuvawe na adrenalnite `lezdi, posebno ako or-
ganizmot e oslaben poradi siroma{na nutricija [2]. 
Kaj decata naj~esto se raboti za ekscesivna sti-
mulacija na suprarenalnite `lezdi, poradi stre-
sogeni situacii so koi se sre}avaat vo tekot na 
rasteweto. 
Metabolniot odgovor na stres (op{ta anestezija 
i hirur{ka incizija) kaj pacientite koi poradi 
hirur{koto zaboluvawe pobaruvaat op{ta anes-
tezija e opi{an vo literaturata na Barash i sor., 
Miller i sor., i Morgan i sor. [3-5]. 
Poimot stres se definira kako niza na mehanizmi 
koi gi prezema organizmot kako odgovor na vlijani-

eto na faktori od nadvore{nata sredina koi pret-
stavuvaat zakana za integritetot na organizmot [6].  
Faktorite koi deluvaat vrz ~ove~kiot organi-
zam se vikaat stresori, a odgovorot na organiz-
mot na dejstvoto na stresorite se vika sindrom 
na adaptacija [7].  
Stresot mo`e da bide akuten i hroni~en [8].  
Akutniot stres pokrenuva niza metabolni prome-
ni vo organizmot, koi go vodat organizmot kon 
katabolna faza, koja trae sè dodeka stresorot koj 
ja predizvikal vakvata sostojba ima svoe vlijanie. 
Za hroni~en stres se zboruva toga{ koga postoi 
~esto povtoruvano dejstvuvawe ili trajno dejst-
vuvawe na odredeni stresori [9].  
Vlijanieto na stresot vrz efektornite organi 
zavisi ne samo od nadvore{nite stresori, tuku i 
od vnatre{nite faktori, t.e. reakcijata na samiot 
organizam i negovata sposobnost da se adaptira na 
stresot.  
Vovedot vo op{ta anestezija pretstavuva stres 
za organizmot. Dokolku organizmot e prethodno 
iscrpen, t.e. bil pod vlijanie na hroni~ni stres-
ni situacii od sekojdnevniot `ivot, metabol-
nata reakcija na stres, t.e. na voved vo anestezija 
i hirur{ka incizija, }e ja vlo{i negovata meta-
bolna sostojba.  
Metabolniot odgovor na akuten stres na organiz-
mot podrazbira: promena na homeostazata na pro-
teinite, hipermetabolizam, promena na metabo-
lizmot na jaglenite hidrati, retencija na H2O, 
Na i zgolemena lipoliza. 
Promenata na homeostazata na proteinite se og-
leda vo zgolemena endogenata hepati~ka produk-
cija na glikoza (glukoneogeneza), namalena elimi-
nacijata na glikoza vo krvta (insulinska rezis-
tencija) i hiperglikemija.  
Glaven izvor na energija stanuvaat mastite, pa se 
zgolemuva lipolizata, a se namaluva lipogenezata.  
Promenata na metabolizmot na proteinite se ogle-
da vo negativen azoten balans, poradi katabolizam. 
Nevroendokrinata oska igra glavna uloga pri 
stresot. 
Pri akuten stres se zgolemuva la~eweto na kon-
trainsulinskite hormoni: kortizol, glukagon i 
kateholaminite, koi se narekuvaat u{te i hor-
moni na stresot. Otkako site tie maksimalno }e 
se ispraznat od svoite depoa, go pridvi`uvaat 
organizmot kon katabolizam.  
Zgolemeno e nivoto na insulinot, no ne dovolno 
za da spre~i hiperglikemija. Zgolemeni se i kon-
centraciite na hormonot na rast, aldosteronot 
i vazopresinot. 
Pri hroni~en stres se iscrpuva la~eweto na hor-
monite na stresot, osobeno na kortizolot od ad-
renalnata `lezda, a pridvi`enata katabolna fa-
za i natamu prodol`uva. 
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Na metabolnite promeni koi se slu~uvaat vo or-
ganizmot za vreme na hroni~na izlo`enost na 
stres vlijaat: op{tata sostojba na pacientot i 
vozrasta; prirodata, intenzitetot i ~estotata na 
stresorite; efektite na hroni~noto gladuvawe; 
eventualnite komplikacii. 
Fiziologija na adrenalniot sindrom na sogo-
ruvawe:  
Hroni~niot stres go iscrpuva organizmot, gi is-
crpuva adrenalnite `lezdi sekojdnevno, pa ni-
voto na kortizol e nisko. Niskoto nivo na korti-
zol e pridru`eno so  hipoglikemija, hipotenzija, 
hipotermija i sklonost kon alergiska reakcija. 
Intoksicirawe na organizmot so metali, zgole-
muvaweto na nivoto na bakar, a namaluvawe na ni-
voto na cink vo organizmot mo`at da predizvi-
kaat adrenalen "burn out" sindrom, poradi toa {to 
go namaluvaat imunitetot na organizmot. Poradi 
namaleniot imunitet, mo`e da nastanat hroni~ni 
infekcii na organizmot, da dojde do pojava na kan-
cer ili koronarno srcevo zaboluvawe. Parkinsono-
voto i Alchajmerovoto zaboluvawe mo`at da bidat 
kraen stadium na toksi~nata akumulacija na metali 
vo organizmot i energetskoto osiroma{uvawe.   
Bakarot lesno se talo`i vo organizmot, dokolku 
dojde do iscrpuvawe na adrenalnite `lezdi, a na-
talo`eniot bakar pak, doveduva do promena na 
emociite. Pani~ni ispadi, bipolarno odnesuva-
we, ~esta promena na raspolo`enieto i {izofre-
nija nastanuvaat kako rezultat na disbalans na 
bakarot vo organizmot.  
Osven bakarot, talo`ewe na `iva, kadmium, ar-
sen i berilium isto taka mo`at da dovedat do 
promena vo emocionalnoto odnesuvawe. 
Dokolku dojde do iscrpuvawe na adrenalnite `lez-
di, nastanuva disbalans vo celiot endokrin sistem. 
Naj~esto e zasegnata tiroidnata `lezda, pri {to 
nastanuva hipotireoidizam.  
Namalena e i energetska produkcija vo kletka-
ta. Kortizolot e anabolen hormon koj go podig-
nuva energetskiot metabolizam.  Poradi nisko-
to nivo na kortizol, iscrpena e energetskata 
produkcija na kletkite i namalen e bazalniot 
metabolizam na kletkite. Toa se odrazuva vrz 
celokupnata fizi~ka aktivnost na pacientite, 
kako i vrz raspolo`enieto na pacientite, koi 
stradaat od depresija i apatija.   
Adrenalniot "burn out" sindrom se meri preku 
testot za procenka na stresnata sostojba MBI-

Maslach burnout inventory [10]. Toa e test so koj 
sekoj ~ovek mo`e da bide procenet ili mo`e da 
se samoproceni, dali se nao|a vo sostojba na zamor, 
hroni~en stres ili ve}e ja pominal granicata i 
preminal vo sindrom na sogoruvawe. 
Za verodostojnosta na MBI postojat pove}e stu-
dii vo medicinskata literatura zasnovana na do-

kazi. Edna od tie studii e studijata na Schutte i 
sor., [11], koja go ispituvala testot za procenka 
na stresnata sostojba kaj vraboteni vo multina-
cionalni kompanii vo drvnata industrija vo Fin-
ska, [vedska i Germanija. Vkupniot broj na is-
pitanici bil 9055. Avtorite postavile hipote-
ti~ki model na sporedba, koj opfa}al tri sim-
ptomi na "burn out" sindromot: iscrpenost, cini-
zam i profesionalna efikasnost kaj: oddelni gru-
pi profesii kako: menaxeri, tehni~ari i rabot-
nici, i kaj trite navedeni nacii.  
Avtorite zaklu~ile deka nema varijacii vo sim-
ptomite kaj navedenite profesii, kako potenci-
jalni kandidati za pacienti koi }e bidat podlo-
`eni na operacija i op{ta anestezija. Skalata 
za procenka na stresnata sostojba MBI e vero-
dostojna kaj site ispituvani grupi. Ne se najdeni 
ni zna~ajni razliki pome|u stepenot na "burn out" 

sindromot pome|u naciite. 
Vo literaturata postojat brojni studii koi uka-
`uvaat na adrenalna iscrpenost na anestezio-
lozite kako profesionalci, kako posledica na 
nivnata profesionalna predadenost na rabota-
ta. Mal e brojot na studii (a i tie se klini~ki 
nesignifikantni) koi gi sporeduvaat drugite 
profesii, simptomite na iscrpenost, kako i 
sostojbata na takviot organizam intraoperativ-
no, t.e. vo tek na op{ta anestezija, kako dopol-
nitelen stres za organizmot.  
Dokolku pacient so "burn out" sindrom treba da 
bide podlo`en na hirur{ka intervencija i anes-
tezija, anesteziologot treba da go odredi stepenot 
na adrenalnoto iscrpuvawe na organizmot [12].  
Anesteziologot go odreduva i tipot na aneste-
zijata i anesteziolo{kata tehnika koja }e ja pri-
meni vo soglasnost so operativnata intervencija 
i ve{tinata na samiot hirurg. 
Koga zboruvame za op{ta anestezija kaj pacienti-
te so adrenalno iscrpuvawe, anesteziologot tre-
ba da gi po~ituva soznanijata za na~inot na vo-
ved vo op{ta anestezija, za da se odbegne dopol-
nitelen stres na ve}e iscrpeniot organizam. Cel-
ta na procedurata e da se namali hemodinam-
skiot odgovor na endotrahealnata intubacija, na 
hirur{kata incizija; da se obezbedi hemodinam-
ska stabilnost vo tekot na celata operativna 
intervencija i anestezija i mirno budewe.  
Procedurata opfa}a mnogu dobra anesteziolo{-
ka podgotovka na ovie pacienti: laboratoriska 
analiza na krvta, vo koja akcent se stava na gli-
kemijata, proteinskiot i lipidniot status; raz-
gradnite produkti na organizmot: urea i krea-
tinin; hormonalniot status: odreduvawe na plaz-
matsko nivo na kortizol i nivoto na katehola-
minite vo krvta i vo urinata.  
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Predoperativnata evaluacija na pacientot op-
fa}a evaluacija na kardiovaskularniot sistem 
(puls, arteriski krven pritisok, EKG i eho na sr-
ce) i evaluacija na respiratorniot sistem i ne-
govata funkcija. 
Vo premedikacijata }e se stavi akcent na dla-
bokata sedacija na pacientot predoperativno, 
za da se odbegnat promeni vo hemodinamikata na 
arteriskiot krven pritisok i pulsot, koi mo`at 
da postignat vrednosti na maligna hipertenzija 
na samiot voved vo op{ta anestezija. 
Dokolku postoi nedostig na cirkulatorniot volu-
men na krvta, toj treba da se nadomesti predope-
rativno. 
Anestezijata treba da e dovolno dlaboka vo te-
kot na celata operativna intervencija, so sta-
bilni kardiovaskularni parametri. 
Vo premedikacija se koristat opioidi, (kako i vo 
tek na celata anestezija, intravenski kontinu-
irano), bidej}i opioidite go namaluvaat hormo-
nalniot odgovor na stres so popre~uvawe na afe-
rentniot prenos na signali. Opioidite vlijaat 
vrz nevroendokriniot odgovor i preku central-
niot nerven sistem. Ova dejstvo na opioidite 
sekako deka e dozno zavisno. No, samite opioidi 
se razlikuvaat pome|u sebe: najmala efikasnost 
ima morfinot, pa fentanilot, a najefikasni vo 
namaluvawe na nevroendokriniot odgovor se su-
fentanil i alfentanil.  
Vovedot vo anestezija treba da se izvede so Pro-
pofol, kako intravenski anestetik. Treba da se 
odbegnuva Tiopental koj ja namaluva koncentra-
cijata na kortizol vo plazmata i Etomidat koj 
ja suprimira adrenokortikalnata oska i odgovo-
rot na stres, preku inhibicija na sinteza na kor-
tizol od nadbubre`nata `lezda.  
Budeweto od op{tata anestezija treba da e mir-
no, isto kako i pri vovedot vo anestezija.   
Vo postoperativniot tek neophodna e dobra anal-
gezija na pacientite. 
 
 
 

Zaklu~ok 
 
Najva`na e anesteziolo{kata procena na stepe- 
not na iscrpenost na organizmot (akuten stres, 
hroni~en stres ili adrenalno iscrpuvawe) spo-
red simptomite, MBI i laboratoriskite analizi.  
Anesteziolo{kata procena e najbitna za da se 
odbegnat nesakanite situacii na hemodinamska 
nestabilnost, pri vovedot vo anestezija, pri hi-
rur{kata incizija i drugite bolni stimulusi vo 
tekot na operacijata, kako i pri samoto budewe 
od anestezijata.     
 
Konflikt na interesi. Ne e deklariran.  
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Abstract 

 

Introduction. The objective of this prospective study was 

to validate the prognostic criteria defined by the results of 

our previous study in an independent population of sur-

gically treated cervical carcinoma patients.  

Methods. The study group consisted of 340 patients who 

underwent abdominal hysterectomy with pelvic lympha-

denectomy as primary therapy. Based on the scores of the 

variables (blood vessel invasion, lymph node metastases, 

tumor diameter, degree of inflammatory reaction at the in-

vasive front, and minimum thickness of uninvolved cer-

vical stroma/parametrial extension) and calculated prog-

nostic index (PI) values, the patients were divided into 

three prognostic groups.  

Results. The 5-year disease-free survival (DFS) rates of 

the low, intermediate, and high-risk groups were 98,82%, 

84,57%, and 74,01%, respectively. The differences in DFS 

rates were statistically significant (P<0,00001). In order 

to validate the model from our previous study, we have 

compared DFS rates between the groups. There was no 

difference in DFS rate between low-risk groups, although 

the majority of the patients in this study were not irra-

diated, while radiotherapy was administrated invariab-

ly to all the original study patients. Similarly, DFS did not 

differ significantly between the intermediate-risk groups, 

which could be expected since radiotherapy was admi-

nistrated to majority of the patients in this study. In con-

trast, the high-risk group patients in this study had signi-

ficantly higher DFS rate (74,01% vs. 44,24%, P=0,0010), 

probably as the result of the adjuvant chemotherapy ad-

ministrated to 69% of them.  

Conclusions. PI could be a sound and reliable basis for 

appropriate planning of the following therapeutical stra-

tegy of the surgically treated cervical carcinoma patients.  
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Apstrakt 
 
Voved. Celta na ovaa prospektivna studija be{e 
da se proverat prognosti~kite kriteriumi utvr-
deni so rezultatite na na{ata prethodna studija 
vo nezavisna populacija od hirur{ki tretirani 
pacienti so cervikalen karcinom.  
Metodi. Ispituvanata grupa se sostoe{e od 340 
pacienti kaj koi kako primarna terapija be{e 
napravena abdominalna histerektomija so pelvi~-
na limfadenektomija. Vrz osnova na odredenite 
vrednosti od varijablite (invazija na krvnite 
sadovi, limfonodalni metastazi, tumorski dija-
metar, stepen na vospalitelna reakcija vo inva-
zivniot front i minimalna debelina na nezafa-
tena cervikalna stroma/parametrijalno zafa}a-
we) i presmetanite vrednosti na prognosti~-
kiot indeks (PI), pacientite bea podeleni vo 
tri prognosti~ki grupi.  
Rezultati. Stapkite na 5-godi{noto pre`ivuva-
we bez bolest (PBB) na nisko-, sredno- i visoko-
rizi~nata grupa bea 98,82%, 84,57% i 74,01%. Raz-
likite vo stapkite na PPB me|u prognosti~ki-
te grupi bea statisti~ki zna~ajni (R<0,00001). Za 
da go proverime modelot od prethodnata studija, 
napravivme sporedba PPB me|u dvete grupi. Po-
me|u nisko-rizi~ni grupi nema{e razlika vo stap-
kite na PPB, iako pogolemiot del od pacienti-
te vo ovaa studija ne bea zra~eni, dodeka radiote-
rapija be{e administrirana kaj site pacienti 
vklu~eni vo originalnata studija. Sli~no, PPB 
ne se razlikuva{e zna~ajno pome|u sredno-ri-
zi~nite grupi, {to bi mo`elo da se o~ekuva so 
ogled deka radioterapija be{e administrirana 
i kaj pove}eto pacienti vo ovaa studija. Spro-
tivno na toa, pacientite od visoko-rizi~na gru-
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pa vo ovaa studja imaa zna~ajno povisoka stapka 
na PPB (74,01% nasproti 44,24%, R=0,0010), vero-
jatno kako rezultat na adjuvantnata hemoterapija 
primeneta kaj 69% od niv.  
Zaklu~ok. PI bi mo`el da bide cvrsta i sigurna 
osnova za soodvetno planirawe na terapevtskata 
strategija kaj hirur{ki tretirani pacienti so 
cervikalen karcinom.  
 
Klu~ni zborovi: karcinom na grloto na matkata, 
prognosti~ki faktori, pre`ivuvawe bez bolest, 
prognosti~ki indeks, prognosti~ka grupa 
___________________________________________ 

 

Introduction 
 

The clinical behavior of carcinoma of the uterine cervix 

varies and covers a wide spectrum, from cases that are 

relatively indolent to those having a rapidly progressi-

ve course. For cervical carcinoma, clinical FIGO staging 

has been the most important single parameter influencing 

choice treatment and indicating outcome [1,2]. The ove-

rall 5-year survival rates range from 15% to 80% depen-

ding on the extent of disease [3]. Unfortunately, the 5-

year survival for each stage has not improved signifi-

cantly over the past 45 years. Many recent studies ha-

ve suggested that this staging system is not capable of 

discriminating with regard to patient survival within and 

between stages [4].  

Accurate staging is of utmost importance in determining 

the prognosis of carcinoma of the uterine cervix. It is well 

known that there is a significant disagreement between 

the neoplastic extension according to clinical FIGO cla-

ssification, and the real extension of the tumor, according 

to pathological data from operative specimens or the 

postoperative stage. Thus, primary surgical treatment in 

patients with early stage cervical carcinoma allows for an 

accurate determination of the real extent of the disease. 

Histopathological analysis of the surgical specimens also 

allows identification of various histological features that 

significantly influence recurrence rate and survival in 

patients with early stage cervical carcinoma.  

Traditionally, clinical and histopathological parameters 

such as regional lymph node metastases, tumor size, depth 

of stromal invasion, vessel invasion, parametrial involve-

ment, and histological type are used to prognosticate and 

modify management options both in patients with early 

stage and locally advanced cervical carcinoma [3]. Many 

factors are still controversial in their prognostic signifi-

cance including patient’s age, surgical margin involve-

ment, inflammatory stromal reaction, histological type 

and grade of differentiation.  

Nevertheless, it has become increasingly clear that the-

re exists a significant subpopulation of patients with appa-

rent early invasive cervical carcinoma who are prone to 

treatment failure when managed by current standard sur-

gical or radiotherapeutic techniques. This indicates the 

need for a more precise quantitative method for determi-

ning the prognosis in patients with cervical carcinoma in 

order to be able to individualize treatment as much as 

possible. A reliable marker of prognosis would therefore 

be very useful for identification of patients at low risk who 

could be offered more conservative therapy and patients at 

high risk who could be offered more intensive treatment.  

Several years ago, in a prospective and retrospective stu-

dy made by our Department, tumor invasion into blood 

vessels, pelvic lymph node metastases, tumor diameter, 

the degree of inflammatory cell infiltrate at the invasive 

front, and minimum thickness of uninvolved cervical 

stroma/parametrial extension were identified as the only 

independent and significant prognostic factors for disease-

free survival (DFS) among 23 variables investigated by 

multivariate analysis, using Cox regression models [5]. 

In addition, the prognostic index (PI), defined by the mo-

del, was able to categorize the patients into three distinct 

risk groups. Differences in DFS rates between the low, 

intermediate, and high-risk groups were statistically sig-

nificant. Thus, based on the data reported by two other 

recent randomized trials radiochemotherapy was reco-

mmended for the patients belonging to the high-risk 

group, while radiation alone was suggested for the in-

termediate-risk group patients [6,7].  

The basic objective of this prospective study was to eva-

luate the results of the implementation of the prognostic 

index (PI) in determining the prognosis and individual 

planning of the postoperative therapy in an independent 

population of surgically treated patients with early stage 

invasive cervical carcinoma and to investigate whether 

treatment decisions based on this risk group division lead 

to better survival. The predictive value of the PI was asse-

ssed in relation to DFS of the patients divided in three 

prognostic groups. The prognostic influence of 12 various 

relevant histopathological and clinical variables on DFS 

of cervical cancer patients was also evaluated.  

 

Materials and methods  
 

Clinical and Histopathological Features  

 

The study group consisted of a fairly homogenous po-

pulation of 340 patients with early stage cervical carci-

noma who underwent abdominal hysterectomy with pel-

vic lymphadenectomy as primary therapy at the Univer-

sity Clinic for Obstetrics and Gynecology in Skopje or 

the Special Gynecology and Obstetrics Hospital "Chair" 

in Skopje between January 2000 and December 2005. 

Their operative specimens were subjected to uniform 

histopathological workup at the Department of Histo-

pathology and Clinical Cytology, at the University Clinic 

of Radiotherapy and Oncology, in Skopje. In some of 

the patients adjuvant postoperative irradiation and/or che-

motherapy was administrated at the University Clinic 

of Radiotherapy and Oncology. 
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Originally, a total of 383 patients treated with radical 

hysterectomy and bilateral pelvic lymphadenecomy ente-

red the study prospectively and consecutively. For the 

purpose of this study only the patients with early stage 

cervical carcinoma (pT1b1, pT1b2, pT2a and pT2b) who-

se operative specimens were subjected to uniform his-

topathological workup, with the determined value of the 

PI and all other relevant histopathological parameters, 

with known relevant information for adjuvant postope-

rative irradiation and/or chemotherapy and clinical fo-

llow-up data were included. Forty-three patients were 

excluded: 23 due to different treatment modality imple-

mented (preoperative irradiation and/or chemotherapy), 5 

with microinvasive cervical carcinoma (pT1a1/1a2), 4 with 

more advanced stage carcinoma, one with unspecified 

maximal tumor diameter, and 10 patients without clinical 

follow-up. The case series was finally made of 340 patients. 

The operative specimens were fixed in 10% phosphate-

buffered formalin for 24 hours. The surgical specimens 

were routinely examined and sections were taken according 

to the standard procedure for cervical cancer specimens 

from the sagittal and transversal area surface of uterine 

cervix leading to minimum of nine sections for each pa-

tient (mean 29+15). The mean number of resected pelvic 

lymph nodes was 35+13 (range 1-86). Subsequently, sec-

tions were routinely processed and paraffin embedded, 

and hematoxylin-eosin-stained to determine histology.  

All patients were staged according to postoperative 

pTNM classification guidelines (UICC, International Union 

Against Cancer; 1997) [2]. In addition to tumor status (pT) 

and pelvic lymph node status (pN), further prognostic pa-

rameters included in the study were the morphometric 

and morphohistological characteristics including maxi-

mum diameter, depth of stromal invasion and thickness 

of uninvolved cervical stroma/parametrial extension, vagi-

nal involvement, surgical margin involvement, histologi-

cal type, grade of differentiation, blood vessel invasion 

and inflammatory infiltrate in the invasive front of the tumor.  

Maximum diameter, depth of stromal invasion and thick-

ness of uninvolved cervical stroma of the primary tumor 

were determined according to the measurements taken du-

ring the pathology examination. Tumors were classified 

according to the World Health Organization criteria [8], 

and graded using a modification of Broder’s method [3]. 

When tumor cells were found in a distinctive vascular 

space, blood vessel invasion was recorded. In addition, 

the abundance of the lymphocytic-plasmacellular inflamma-

tory infiltrate present was evaluated at the invasive front 

of the tumor [9,10]. 

The value of the PI was calculated for each patient by 

the following formula: 

 PI=0,669215 BVIi+0,8094872 pNi+0,2195908 TDi+ 

0,7449857 INRi+0,6726326 TUSi  

where BVIi equals 0 if there is no blood vessel invasion 

and BVIi equals 1 if blood vessel invasion is present; pNi 

equals 0 if pelvic lymph nodes are negative and 1 if there 

is lymph node metastasis present; TDi equals the value of 

the maximal tumor diameter in centimeters (continuous 

variable); INRi equals 0 if there is an abundant inflamma-

tory infiltrate present in the invasive front of the tumor, 

INRi equals 1 if the inflammatory reaction is moderate 

and 2 if it is scarce; TUSi equals 0 if the thickness of un-

involved cervical stroma is more than 10 mm, TUSi equals 

1 if the thickness is between 6 and 10 mm, TUSi equals 2 

if the thickness is less than 6 mm and 3 if there is para-

metrial extension [5]. Based on the scores of the variab-

les and calculated PI values the patients were divided 

into three prognostic groups. The patients with a PI value 

between 0 and 2,2 belong to the low-risk group, the in-

termediate-risk group patients are those with a PI value 

between 2,21 and 4,2, while patients with a PI value mo-

re than 4,2 are categorized in the high-risk group. 

Clinical information, including patient age, FIGO stage, 

date of operation, postoperative treatment, and follow-

up data (date and type of treatment failure or relapse, 

date and clinical status at follow-up through June 2007), 

were retrieved by reviewing each patient’s complete me-

dical records at the University Clinic of Radiotherapy 

and Oncology and computer data base records at the 

Department of Histopathology and Clinical Cytology. 

The age of the patients ranged from 22 to 69 years, with a 

median of 44 years. The patients were clinically staged 

as FIGO Stage IA (4), IB (168), IIA (126), IIB (12), or III 

(2), while 28 patients were unstaged.  

Postoperatively, adjuvant therapy was given in patients 

belonging largely to the intermediate- or high-risk group. 

Radiotherapy consisted of 50 Gy in 25 fractions, 5 frac-

tions a week, delivered to the pelvis in two or four fields. 

Chemotherapy consisted of either of cisplatin (75 mg/m2 

on day 1) and fluorouracil (5-FU; 750 mg/m2 on days 1-

5) or of carboplatin AUC 5 (on day 1) and 5-FU (750 mg/ 

m
2
 on days 1-5) for six cycles every 3 weeks. Adjuvant 

treatment was started 4-6 weeks after surgery.  

Postoperative adjuvant pelvic radiotherapy was adminis-

trated to 7,2%(7/97), 90,1%(118/131) and 26,8%(30/112) 

of the patients belonging to the low-, intermediate-, and 

high-risk group, respectively. Radio- and chemotherapy 

was given to 1%(1/97), 5,3%(7/131) and 67%(75/112) of 

the patients belonging to the low-, intermediate-, and high-

risk group, respectively, while 1,8%(2/112) patients be-

longing to the high-risk group received chemotherapy on-

ly. Due to intolerance, various complications or patients’ 

refusal, radiotherapy in 7 cases (6 patients from the in-

termediate-risk group and one belonging to the high-

risk group) and/or chemotherapy in 9 cases were incom-

pletely administrated. In addition, intracavitary treatment 

of the vagina was administrated to 11 intermediate-risk 

group patients (in one patient as an exclusive therapy 

given) and 6 high-risk group patients. Brachytherapy 

dose was 5 Gy at 5 mm depth of the vaginal mucosa. 

Patients receiving postoperative therapy were followed 

every 3 months during the first 3 years, every 6 months 

until the fifth year, and yearly thereafter at the University 

Clinic of Radiotherapy and Oncology. Untreated patients 
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were controlled by their gynecologists. Regular follow-

up consisted of physical examination and vaginal vault 

smears; patients suggestive for metastatic disease under-

went further investigation. Additional information about 

the length of disease-free and overall survival and clinical 

status of some patients were obtained from the contacts with 

the patients or their families. A detailed description of clini-

cal and histopathological characteristics is given in Table 1.  

 
Table 1. Clinicopathological characteristics and 5-year disease-free survival for 340 cervical cancer patients 

Patients Relapses Disease-Free Survival Rate 
Variables 

No. % No. (%) 5 y CI 95% 

Log 

rank 
P value 

Postoperative stage         

IB1 164 48,2 9 5,5 91,09% 85,1-97,0 11,66 0,0006 

IB2 27 7,9 5 18,5 80,04% 64,3-97,0   

IIA 18 5,3 3 16,7 82,96% 65,3-100   

IIB 49 14,4 5 10,2 90,10% 80,8-99,4   

IIIB 82 24,1 21 25,6 72,62% 61,5-83,7   

Age (y)         

<39 109 32,1 14 12,8 84,73% 77,1-92,4 0,01 0,9064 

>39 231 67,9 29 12,6 84,29% 78,7-89,8   

Nodal status (pN)         

pN0 258 75,9 22 8,5 89,34% 84,8-93,8 16,84 <0,00001 

pN1 82 24,1 21 25,6 69,71% 58,5-80,9   

Tumor status (pT)         

1b1 184 54,1 12 6,5 90,40% 84,8-96,0 8,99 0,0027* 

1b2 40 11,8 8 20.0 78,74% 65,6-91,9   

2a 26 7,6 6 23,1 75.58% 58,6-92,6   

2b 90 26,5 17 18,9 79,02% 69,7-88,3   

Tumor diameter(cm)          

<2 107 31,5 3 2,8 94,76% 88,9-100 16,03 0,0003 

2.1 - 4 127 37,3 16 12,6 85,18% 78,3-92,1   

>4  106 31,2 24 22,6 74,40% 65,2-83,6   

Depth of invasion(mm)         

<10 133 39,1 9 6,8 92,17% 86,8-97,6 12,18 0,023‡ 

11-20 149 43,8 16 10,7 85,77% 78,9-92,9   

>20 58 17,1 18 31,0 71,78% 61,0-82.5   

Thickness of US         

>10 mm  63 18,5 0 0 100% - 10,19 0,0014* 

6-10 mm 71 20,9 8 11,3 86,33% 77,3-95,3   

0-5 mm 116 34,1 18 15,5 80,74% 72,4-89,1   

parametrial extension 90 26,5 17 18,9 79,05% 69,8-88,3   

Vaginal involvement         

absent 291 85,6 27 9,3 88,09% 83,7-92,5 17,96 <0,00001 

present 49 14,4 16 32,7 66,18% 52,1-80,3   

SM involvement         

absent 314 92,4 38 12,1 85,81% 81,5-90,1 1,03 0,3095 

present 26 7,6 5 19,2 78,18% 58,9-97,4   

Histological type         

squamous 247 72,6 28 11,3 85,45% 80,1-90,8 2,98 0,2241 

adenocarcinoma  44 12,9 4 9,0 88,59% 79,1-98,1   

mixed 44 12,9 9 20,5 77,88% 64,7-91,0   

adenoid basal# 2 0,6 1 50,0 - -   

neuroendocrine# 3 0,9 1 33,3 - -   

Grade (G)         

G1 55 16,2 1 1,8 98,15% 94,6-100 11,69 0,0006 

G2 225 66,2 28 12,4 84,45% 78,9-90,0   

G3 60 17,6 14 23,3 73,92% 61,9-85,9   

Blood vessel invasion         

absent 160 47,1 9 5,6 92,24% 87,1-97,4 11,98 0,0005 

present 180 52,9 34 18,9 78,15% 71,4-84,9   

Inflammatory reaction         

abundant  35 10,3 0 0 100% - 8,91 0,0028 

moderate 190 55,9 18 9,5 87,57% 81,8-93,3   

scarce 115 33,8 25 21,7 75,33% 66,8-83,9   

Legend: CI, confidence interval; Grade (G), grade of differentiation; G1, well differentiated; G2, moderately differrentiated; G3, 

poorly differentiated; No., number of patients, P, probability, SM, surgical margin; US, uninvolved stroma; y, years. *pertains only to 

differences between the first and all other categories; ‡ pertaining only to differences between the last and the other two cate-

gories; #survival rates for adenoid basal and neuroendocrine carcinomas were not calculated due to the small number of cases 
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Statistical Analysis 

 

DFS curves were calculated from the date of operation to 

relapse or to the date of last follow-up. The 2 patients who 

died of intercurrent disease were considered as censored 

observations. Surviving patients were considered at the 

time of their last clinical control. For univariate analysis 

the percentage of DFS for each group was calculated using 

the Kaplan-Meier method and comparisons between groups 

were performed applying log-rank test. Chi-square and/or 

Fisher’s exact test were used to compare differences in 

recurrence rate, while log-rank test was used to test di-

fferences in DFS between prognostic groups. Statisti-

cal analysis was performed using the SPSS statistical 

package. A P value of 0.05 or less was considered sta-

tistically significant and 95% confidence intervals (CI) 

were presented as well.  

 

Results  
 

In our case series the tumor was limited to the cervix with 

less than 4 cm in diameter in 164(48,2%) patients, while 

27(7,9%) patients had a larger neoplasm. Local exten-

sion to the vagina and parametrial tissues was found in 

18(5,3%) and 49(14,4%) patients, respectively. Pelvic 

lymph node involvement was found in 82(24,1%) patients.  

During the follow-up period (range, 16-89,7, mean, 

39,7+22,2 months) recurrences were observed in 43 

(12,6%) patients, 19(5,6) of whom died of cervical cancer. 

Two other patients died of intercurrent disease. The mean 

relapse-free period in recurrent cases was 19,9+14,5 (ran-

ge 3,4-84,7) months. Six patients had locoregional (pel-

vic) recurrences with a mean disease-free interval of 

36,6+25,1 months. Thirty-four patients had distant metasta-

sis with a mean disease-free interval of 17,7+10,3 months, 

while in 3 patients both local recurrence and distant meta-

stases developed, with a mean disease-free interval of 

11,5+5,9 months. Distant metastases were localized in 

distant lymph nodes in 18, lungs in 11, musculoskeletal sys-

tem in 10, liver in 4, and brain in 3 patients. Two hundred 

ninety-seven of the patients were relapse-free at the clo-

sing date of the study (June 2007). Median follow-up for pa-

tients without relapse was 37,9 months (range 40,9+22,2 

months). The actuarial DFS rate for 340 cervical cancer 

patients at 5 years was 84,47% (95%CI=80-88,9).  

The results of the univariate analyses are summarized in 

Table 1. Lymph node metastases, tumor status, large tu-

mor diameter, deeper stromal invasion, smaller thickness 

of uninvolved cervical stroma/parametrial extension, va-

ginal involvement, poorer grade of differentiation, blood 

vessel invasion, and more scarce inflammatory reaction 

in the tumor’s invasive front were highly significant predic-

tors for a shorter duration of DFS in the univariate ana-

lysis (P<0,05). Age, surgical margin involvement, and 

histological type had no impact on DFS rate.  

According to the value of the PI, the patients were cate-

gorized into three distinct risk groups: 97(28,5%) belon-

ged to the low-risk group, 131(38,5%) to the intermedia-

te-risk group and 112(32,9%) to the high-risk group. Recu-

rrences were observed in 1%(1/97), 12,2%(16/131) and 

23,2%(26/112) of the low-, intermediate-, or high-risk 

group patients, respectively. The 5-year DFS rates of the 

low, intermediate, and high-risk groups were 98,82%, 

84,57% and 74,01%, respectively. Notably, a late local 

recurrence (85 months after the surgery) was observed 

in one of the patients belonging to the high-risk group, who 

refused adjuvant postoperative irradiation and chemo-

therapy. Differences in DFS rates between the low, in-

termediate, and high-risk groups were statistically signi-

ficant (log rank test = 20,48, P<0,00001) (Figure 1).  

 

 
Fig. 1. Disease-free survival of the 340 patients from the prospecti-

ve study (2000-07) distributed by the value of the prognostic in-

dex in three risk groups 

 
 Table 2. Recurrence rates and 5-year disease-free survival rates according to the value of the prognostic index 

Original study (1989-99)  Prospective study (2000-07) 
PI 

No. Relapse (%) 5y DFS  No. Relapse (%) 5y DFS 95%CI 
P value* P value# 

0-2,2 58 1 (1,7) 97,73%  97 1 (1,0) 98,82% 96,5-100 NS NS 

2.21-4,2 112 14 (12,5) 86,51%  131 16 (12,2) 84,57% 77,4-91,8 NS NS 

>4,.2 67 35 (52,2) 44,24%  112 26 (23,2) 74,01% 65,1-82,9 0,0000734 0,0010 

Legend: CI, confidence interval; DFS, disease-free survival; No., number of patients, NS, not significant; P, probability, PI, prognostic index 

value; y, year. *Correlation between recurrence rates (chi-square or Fisher’s exact test, as appropriate); #Correlation between disease-free 

survival rates (log rank test) 
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In order to validate the model from our previous study, 

we have compared the recurrence rates and DFS rates 

between the prognostic groups (Table 2). There was no 

difference in recurrence rate and DFS rate between low-

risk groups, in spite of the fact that majority of the pa-

tients in this study were not irradiated, while radiothera-

py was administrated invariably to all the cervical carci-

noma patients included in the original study (Figure 2). 

 

 
Fig. 2. Disease-free survival of the 58 patients belonging to the low-

risk group in the original study (1989-99) and 97 low-risk group pa-

tients from the prospective study (2000-07) 

 

Similarly, recurrence rate and DFS rate did not differ sig-

nificantly between the intermediate-risk groups from both 

studies, which could be expected since radiotherapy 

was administrated to majority of the patients (125/131) 

in this study (Figure 3). In contrast, the high-risk group 

patients in this study had significantly lower recurrence 

rate and higher DFS rate probably as the result of the 

adjuvant chemotherapy administrated to 69% (77/112) of 

them (log rank test=10,79, P=0,0010) (Figure 4).  

 

 
Fig. 3. Disease-free survival of the 112 patients belonging to the 

intermediate-risk group in the original study (1989-99) and 131 inter-

mediate-risk group patients from the prospective study (2000-07) 

 
Fig. 4. Disease-free survival of the 67 patients belonging to the high-

risk group in the original study (1989-99) and 112 high-risk group 

patients from the prospective study (2000-07) 

 

Discussion 
 

The current study confirmed previous data on prognos-

tic factors in early stage cervical carcinoma, insofar as 

univariate analysis demonstrated that regional lymph node 

status, diameter, depth of stromal invasion and thickness 

of uninvolved cervical stroma/parametrial extension, vagi-

nal involvement, grade of differentiation, blood vessel 

invasion and inflammatory infiltrate in the tumor’s inva-

sive front were of important prognostic significance in 

surgically treated early stage cervical cancer patients. At 

present, sufficient data have been reported in the literatu-

re to categorize lymph nodal status, tumor diameter, and 

depth of stromal invasion as independent risk factors be-

cause of their frequent association with increased cancer 

recurrence and mortality [5,7,9,11-20]. In addition, the prog-

nostic significance of the third less frequently investiga-

ted morphometric parameter-thickness of uninvolved cer-

vical stroma combined with parametrial extension - was 

also confirmed in this study [5,21,22]. The prognostic 

significance of vaginal involvement, a parameter incorpo-

rated in current staging systems, was also confirmed in our 

study, although conflicting results have also been reported 

[12,14]. In contrast to some other reports [19,23,24] the 

prognostic influence of surgical margin involvement 

on DFS was not confirmed in our study, which may be 

due to the small number of patients with positive margins 

[14,16]. Our data of the prognostic influence of tumor 

status (pT) as a parameter of postoperative pTNM classifi-

cation on recurrence are in concordance with the results 

reported by Kainz, et al. [25].  

With regard to histological type, it has been reported ear-

lier that survival rate for patients with adenocarcinomas 

or mixed carcinomas was significantly poorer than that of 

patients with squamous cell carcinomas [12,17,20,24] 

Nevertheless, similar to our results, these data were not 

confirmed in other studies [13,16,23]. In our study tumor 



 
Basheska N. et al. 
 

 

71

grade was a predictive factor with regard to tumor recu-

rrence. Yet, the reported data on the prognostic value of 

this parameter in surgically treated cervical cancer patients 

also are conflicting [10,13,14,16,19,20,22,23]. Similarly, 

the invasion of lymph-vascular spaces by tumor has been 

reported as an unfavorable prognostic factor by some in-

vestigators [9,11,14,26], whereas other analyses have not 

found this to be an independent risk factor [5,12]. On the 

other hand, the especially unfavorable prognosis of a tu-

mor invasion into blood vessels communicated in the li-

terature also became evident in our study group [10,26]. 

In the current study we have also confirmed the results of 

several previous studies [5,9,19,26], who reported that 

scarce inflammatory stromal reaction in the invasive front 

of the tumor was a significant predictive factor for lower 

disease-free and overall survival rate. Finally, as already 

reported in other studies, there was no association bet-

ween patients’ age and DFS [9,16,17]. 

However, it is well known that overall survival results of 

a study population are, among other factors, strongly 

influenced by the proportion of patients with a high and a 

low risk for treatment failure [11]. Therefore, one of the 

goals of developing a prognostic staging system is to 

define patients with similar risk for treatment failure that 

can be easily applied to an individual patient. Patients with 

similar risks can then be studied for effectiveness of di-

fferent treatment modalities. In cervical carcinoma, clini-

cal FIGO staging has been the international standard to 

compare treatment results. Many many studies have shown 

inaccuracy of clinical staging, making comparisons of 

treatment modalities based on FIGO stages difficult, if 

not impossible [5,11]. Thus, Kupets and Covens [4] based 

on their thorough assessment of the clinimetric properties 

of the current FIGO staging system for cervical carcino-

ma, conclude that it does not fully meet the majority of 

methodological criteria for a strong predictive tool. They 

also suggest a necessity of developing an improved prog-

nostic index containing a complete array of indepen-

dently prognostic variables. 

Surgical staging in early stage cervical carcinoma patients 

preferentially treated with radical hysterectomy and pel-

vic lymph node dissection provides precise pathologic 

data that can identify patients with similar risks. Thus, 

individual parameters that predict poor prognosis have 

been the subject of many publications. Though most of 

these studies have used univariate analysis and repor-

ted a variety of risk factors, it is clear that many of these 

factors are interrelated. Multivariate analysis methods 

have been employed to define the best statistically signi-

ficant combination of risk factors [5,11-16]. Using Cox’s 

proportional hazards regression model, these studies have 

produced different sets of combined risk factors for sur-

gically treated patients.  

In the previous study we have evaluated the prognostic 

significance of 23 various clinicopathological parameters 

in early stage cervical carcinoma [5]. For that purpose we 

have selected a group of 237 cervical cancer patients 

which was homogenous for the type of therapy: all pa-

tients were submitted to radical surgery, followed by 

external pelvic radiation therapy according to hospital 

policy. In addition, selection criteria were based on the 

postoperative stage or the real extent of the tumor in 

the operative specimen. The hysterectomy specimens 

were subjected to identical histopathological work-up. 

Tumor invasion into blood vessels, pelvic lymph node 

metastases, tumor diameter, the degree of inflammatory 

cell infiltrate at the invasive front, and minimum thick-

ness of uninvolved cervical stroma/parametrial extension 

were identified as the only independent and significant 

prognostic factors for DFS in our study. Using the mo-

dels proposed by Kamura, et al. [12] and Lai, et al. [13], 

the PI, was calculated for each patient and three distinct 

risk groups were tentatively divided by two cut-off points 

set on the clinical basis. The estimated 5-year DFS rates 

for the low-, intermediate-, and high-risk group were 97,5%, 

86,3% and 43,8%, respectively.  

Delgado, et al. reported on 645 patients with FIGO Stage 

I squamous cell carcinoma and found clinical tumor si-

ze, lymph-vascular space involvement and depth of stro-

mal invasion expressed in fractions of cervical thickness 

to be the best combined prognostic factors for 3-year DFS 

[14]. They proposed a scoring system which calculates a 

general relative risk (RR) by multiplication of relative 

risks of the three independent prognostic variables and 

identifies three separate risk groups for recurrence. 

Several years later, Van de Putte, et al. in their study of 

221 patients with FIGO Stage I squamous cell carcinoma 

tried to validate and simplify the original model proposed 

by Delgado, et al. to a risk model based on two factors: 

tumor size and depth of stromal invasion [15]. In cont-

rast, Kamura, et al. in a study of 345 patients with cervi-

cal carcinoma found the number of positive pelvic lymph 

nodal groups, histological type and tumor diameter to 

be the best combined risk factors for overall survival 

[12]. They proposed a prognostic index based on the 

three variables and created a system of three prognostic 

groups with significantly different survival curves. Subseq-

uently, by comparing their results with previous two stu-

dies and introducing multivariate survival tree analysis, 

Sevin, et al. found depth of stromal invasion expressed 

in millimeters, lymph-vascular space involvement, lymph 

nodal metastasis and age to be the most important inde-

pendent prognostic factors influencing 5-year DFS in a 

series of 301 patients with FIGO Stage I-II cervical carci-

noma [11]. They also divided the patients into three risk 

groups with 5-year survival rates of 91%, 68% and 43%, 

respectively. 

However, there were significant differences in the eli-

gibility and selection criteria for adjuvant therapy used 

in these studies. In a large prospective Gynecology On-

cology Group study of Delgado, et al. patients with aortic 

lymph node metastasis, other direct extension beyond 

uterus and nonsquamous histology were excluded. Post-

operative irradiation in this study was given at the dis-
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cretion of the physician in approximately 25% of patients 

[14]. Van de Putte, et al. implemented the same selection 

criteria, while in their study 9% of patients was given post-

operative irradiation, 5,4% radiation and chemotherapy 

and 14% received chemotherapy only [15]. In their study 

Kamura, et al. included patients with FIGO stages IB-IIB, 

as well as 70 patients with depth of stromal invasion less than 

3 mm [12]. Four patients with undifferentiated carcinomas 

were excluded, yet nine patients with small cell carcino-

ma were included. In this study 43% of the patients who 

had lymph nodal metastasis, parametrial extension and/or 

full thickness stromal invasion received irradiation. Sevin, 

et al. excluded patients with microinvasive and small cell 

carcinomas, while adjuvant irradiation was administra-

ted to 22% of patients with histologically proven or po-

sitive surgical margins, vaginal involvement, parametrial 

extension or pelvic lymph node metastasis [11].  

The current study has confirmed that PI implemented 

in our Department starting from January 2000, as an 

indicator of the patient's place in the prognostic spe-

ctrum could be a sound and reliable basis for an appro-

priate planning of the following therapeutical strategy 

of the surgically treated patients with cervical carcinoma. 

Thus, the 5-year survival rate for all the patients in the 

present study is in agreement with the reported rates in 

the 80% to 90% range for patients with FIGO stage IB-

IIA tumors [7,16,17]. We were also able to reproduce 

the 5-year DFS rates for the low- and intermediate-risk 

group patients similar to the original study, while at 

the same time the low-risk group patients were spared of 

adjuvant irradiation therapy. Recurrences in our series 

were more often localized outside the pelvis (86%, 37/43), 

which may be partly due to the pelvic irradiation given 

to most of the patients belonging to the intermediate- and 

high-risk groups. A further argument for the usefulness 

of PI arises from the fact that the high-risk group patients, 

due to the administration of an adjuvant irradiation and 

chemotherapy have better prognosis than patients belon-

ging to the high-risk group in the previous study treated 

by irradiation only. Despite the substantial number of 

patients refusing adjuvant irradiation (7) and/or chemo-

therapy (35), and the relatively small number of patients 

who did not complete irradiation (1) or chemotherapy (9), 

there was a profound decrease in recurrence and an impro-

vement of DFS with the addition of chemotherapy to 

pelvic radiotherapy. These results are in agreement with the 

current view that radiotherapy for intermediate-risk postsur-

gical patients and chemoradiation for high-risk postsurgi-

cal patients are considered optimum treatments [7]. 

 

Conclusions 

 

In conclusion, in the univariate analysis in our study the 

prognostic significance of majority of the clinicopatholo-

gical variables investigated, was confirmed. In addition, 

based on the results of this prospective study, the indivi-

dual value of the PI should be considered when an even-

tual postoperative therapy is planned and prognosis is 

determined in early stage cervical carcinoma patients. 

Its application clearly facilitates the recognition of tho-

se surgically treated patients with early stage cervical 

carcinomas that require a modified treatment approach. 

Besides exteranal validation study, we also recommend 

continuous monitoring of the criteria for determining 

the five significant independent prognostic parameters; 

along with a more rigorous implementation of the selec-

tion criteria and suggestions for an individual and mo-

dified therapeutic approach according to the PI value, 

as well as regular follow-up of all patients for early 

detection of recurrence. 
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Apstrakt 
 
Voved. Funkcionalniot status na izozimite CYP2D6 
i CYP1A2 ima golemo vlijanie vrz farmakoki-
netikata na golem broj psihotropni lekovi. Ne 
postojat definitivni prediktivni podatoci za 
ulogata na ovie enzimi. Celta na ova istra`u-
vawe be{e, preku deduktivno sporeduvawe na far-
makokinetski rezultati od studija na bioraspo-
lo`ivost, da poka`eme dali vo na{i uslovi, dis-
pozicijata na olanzapin e povrzana so vlijani-
eto na polimorfizmot na CYP2D6. 
Metodi. Zemeni se primeroci na krv od zdravi 
subjekti koi u~estvuvaat vo studii na bioras-
polo`ivost za genotipizirawe na naj~estite po-
limorfni aleli~ni varijanti. Genotipizira-
weto, vklu~uvaj}i ja i duplikacijata na geni, e 
izvedeno na Farmacevtskiot fakultet vo Skopje 
so primena na PVR-tehnika. Odredeni se i kon-
centraciite na olanzapin vo plazma so soodve-
ten HPLC-metod. 
Rezultati. Odredeni se naj~estite aleli~ni va-
rijanti na CYP2D6 i nivnata frekvencija; sled-
stveno, se dobija 4 grupi fenotipovi (EM, IM, PM 

i UM). Za 14 subjekti podeleni vo 3 grupi feno-
tipovi se odredeni Cmax, AUC0-t i AUC0-inf. I pok-
raj postoeweto na numeri~ki vidlivi razliki vo 
koncentraciite na maksimalnite plazmatski kon-
centracii, kako i na povr{inata pod kriva, sepak 
ne postoi zna~ajna razlika pome|u ispituvani-
te grupi (EM:IM, EM:UM). 
Nesakanite dejstva se lesni po priroda i se 
o~ekuvani za lekot: glavobolka i suva usta, koi  
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se tipi~ni za antipsihoti~nite lekovi, konkretno 
za olanzapin so primena na doza od 10 mg. 
Zaklu~ok. Subjektite so odreden fenotip, vo idni  
studii na bioraspolo`ivost, mora da bidat raz-
gledani so pretpazlivost zaradi potencijalnata 
mo`nost od zgolemeni koncentracii na lekot. 
Mora da se napravat dopolnitelni ispituvawa 
za da se potvrdi vlijanieto na CYP2D6 alelskite 
varijanti vrz farmakokinetikata na olanzapin.  
 
Klu~ni zborovi: CYP2D6, olanzapin, alelski 
varijanti, bioekvivalentnost 
___________________________________________ 
 
Abstract 

 

Introduction. Functional status of izozymes CYP2D6 

and CYP1A2 has a major impact on pharmacokinetics 

of a number of psychotropic drugs. There are no defi-

nitive data on the predictive role of these enzymes. Our 

goal was to show, in our conditions, whether the disposi-

tion of olanzapine is associated with the impact of po-

lymorphisms of CYP2D6 by deductive comparing the 

pharmacokinetic results of a bioavailability study. 

Methods. Blood samples were taken from healthy sub-

jects participating in studies of bioavailability, for geno-

typing for the most common polymorphic allelic va-

riants. Gene duplication genotyping was performed at 

the Faculty of Pharmacy using PCR technique. Concen-

trations of olanzapine in plasma were assessed with 

appropriate HPLC method. 

Results. The most common allelic variants of CYP2D6 

and their frequency were determined; subsequently 4 

groups of phenotypes (EM, IM, PM and UM) were promo-

ted. For 14 subjects divided into 3 groups of phenotypes 

Cmax, AUC0-t and AUC0-inf were determined. Despite 

the apparent numerical differences in concentrations of 

maximum plasma concentrations and the area under the 

curve, there were no significant difference between the 

groups (EM: IM, EM: UM). 
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Adverse reactions were mild by nature and were ex-

pected for the drug: headaches and dry mouth, which are 

typical for antipsychotic drugs, especially for olanzapi-

ne at a dosage of 10 mg. 

Conclusions. Additional research has to be made to con-

firm the impact of CYP2D6 allelic gene variants on the 

pharmacokinetics of olanzapine. In future studies of 

bioavailability, subjects with a certain phenotype must 

be assesed with caution due to the potential possibility 

of increased drug concentrations. 

 

Keywords: CYP2D6, olanzapine, allelic variants, 

bioequivalence 
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Voved 

 
Olanzapin e antipsihoti~en, antimani~en lek, 
kako i lek za stabilizirawe na raspolo`enieto, 
koj manifestira opse`ni farmakodinamski efek-
ti na golem broj receptorski sistemi. Olanzapin 
se metabolizira vo crniot drob preku oksida-
tivni i konjugaciski pati{ta. Glavni pati{ta 
na metabolizirawe na olanzapinot se direkt-
na N-glukuronidacija posreduvana preku difos-
fat glukuronil transferazata (UDPGT) i CYP1A2 

-posreduvanata N-demetilacija. CYP2D6 e vklu-
~en vo metabolizmot vo pomala mera [1,2]. Posto-
jat ograni~eni podatoci deka CYP2D6 i CYP1A2 
se vklu~eni vo metabolizmot na olanzapin [3]. 
Glavniot cirkulira~ki metabolit e 10-N-gluku-
ronidot, koj ne e farmakolo{ki aktiven i ne ja 
pominuva krvno-mozo~nata bariera [4]. In vitro 

podatocite davaat golema potvrda za postoewe 
na direktna interakcija so genite od CYP P450, 

osobeno vo pogled na CYP2D6 [5,6].  

 

 
Фиг. 1. Biotransformacija  na olanzapin 

 

Citohrom P450-CYP1A2 i P450-CYP2D6 pridone-
suvaat za sozdavaweto na N-desmetil i 2-hidro-
ksimetil metabolitite [7]; obata manifestiraat 
zna~itelno pomala farmakolo{ka aktivnost in 

vivo otkolku olanzapinot vo animalni studii. 
Predominatnata farmakolo{ka aktivnost e 
od lekot, olanzapin (Figura 1). 

Citohrom P450 2D6 (CYP2D6), eden od klu~nite 
enzimi preku koi se metaboliziraat lekovite, e 
vklu~en vo biotransformacijata na golem broj 
lekovi, vklu~uvaj}i gi β-blokatorite, antiarit-
micite, opioidite i golem broj antidepresivni 
i antipsihoti~ni lekovi [8]. Iako ekspresiran 
pri niski nivoa, pretstavuvaj}i samo 4-6% od ce-
lokupnata sodr`ina na CYP vo crniot drob, toj 
metabolizira 25% do 30% od site lekovi. Do de-
nes, se identifikuvani pove}e od 70 varijanti na 
alelite za CYP2D6. Aktivnosta na CYP2D6 se dvi-
`i od kompleten deficit do ultrabrz metabo-
lizam, vo zavisnost od postoeweto na golem broj 
na aleli~ni varijanti na ovoj gen, odgovorni za ot-
sustvo, namalena ili zgolemena aktivnost vo odnos 
na funkcionalniot enzim ("alel od div tip").  
Naj~estite nefunkcionalni aleli, koi se predo-
minantno odgovorni za predviduvawe na bavnite 
metabolizeri (PM) i koi se 90-95% kaj Evropjani-
te se CYP2D6*3, CYP2D6*4 i CYP2D6*6. CYP2D6*4 
so alelna ~estota od ~21% e naj~estiot alel po-
vrzan so bavnite metabolizeri [9,10]. 

Naj~estite aleli so namalena aktivnost vo gole-
ma merka se CYP2D6*9, CYP2D6*10, CYP2D6*17 
i CYP2D6*41 [11,12]. Чestotata na CYP2D6-dele-
ciite se dvi`i od 2-7% kaj Evropjanite, 6% kaj 
crncite i pomalku od 1% kaj Azijatite, dodeka 
pak 2-10% od populacijata nosi pove}ekratni 
kopii na funkcionalnite CYP2D6 aleli [13].  
Funkcionalniot status na izoenzimite CYP2D6 
i CYP1A2 ima golemo vlijanie vrz farmakoki-
netikata na golem broj psihotropni lekovi i ne 
postojat definitivni prediktivni podatoci za 
ulogata na ovie enzimi, pa spored toa, celta ni 
be{e da poka`eme dali, vo na{i uslovi, dispo-
zicijata na olanzapin e povrzana so aktivnosta 
na CYP2D6. 
Celta na ovaa studija be{e da se ispita vlija-
nieto na polimorfizmot na CYP2D6 (preku alel-
nite varijanti) vrz plazmatskite koncentracii 
na olanzapin preku deduktivno sporeduvawe na 
rezultati od studija na bioraspolo`ivost na 24 
zdravi dobrovolci od ma{ki pol, izvedena na 
Institutot za pretklini~ka i klini~ka farma-
kologija so toksikologija. Izvedenata studija go 
ispituva mo`niot efekt na funkcionalnite 
CYP2D6 geni vrz plazmatskite koncentracii na 
olanzapin. Dopolnitelna cel e soglasno so re-
zultatite da se predvidi mo`nata ekspozicija kon 
lekot kaj zdravi dobrovolci.  
 

Materijal i metodi 

 
Kako del od pogolemo ispituvawe za doktorska te-
za, bea zemeni primeroci na krv (3ml) od zdravi 
subjekti (n=185) koi u~estvuvaat vo studii na bio-
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raspolo`ivost/bioekvivalencija na Institutot 
za farmakologija i tie se koristea za genotipi-
zirawe na naj~estite polimorfni alelski va-
rijanti. Subjektite se na vozrast od 18-55 godi-
ni, nepu{a~i, ne koristat lekovi, so BMI pome|u 
18,5-30. Za site ispitanici e napravena komplet-
na laboratoriska biohemiska i hematolo{ka 
analiza izvedena vo referentna sertificira-
na laboratorija-PZO Adrialab. Studijata ima 
odobrenie za izveduvawe od Eti~kata komisija 
pri Ministerstvoto za zdravstvo na R. Makedo-
nija i od Eti~kata komisija pri Medicinskiot 
fakultet vo Skopje.  
Subjektite imaat potpi{ano Informirana sog-
lasnost za genotipizacija pred zemaweto na pri-
merocite za analiza.  
Site li~ni obele`ja bea ostraneti; primeroci-
te na izolirana DNK bea analizirani anonimno, 
spored svetskite upatstva za obezli~uvawe na 
primerocite.  
Pome|u studiite koi bea targetirani za evalua-
cija, be{e odlu~eno da se razgleda bioekviva-
lentna studija so primena na ednokratna doza na 
lekot olanzapin od 10 mg. Samata studija, koja-
{to pretstavuva komparativna studija na bioek-
vivalentnost na 2 preparati koi sodr`at olan-
zapin (sponzor ReplekFarm-Skopje, R. Makedonija) 
e izvedena na Institutot vo 2009 godina so pri-
mena na doza od 10 mg ednokratno i e izvedena po 
na~elata na dobra klini~ka praksa. Opfateni se 
site mo`ni parametri za sigurnosta na subjek-
tite (dobrovolcite), vo smisla na postojan moni-
toring od strana na timot istra`uva~i, zaedno so 
anesteziolog i kardiolog: sledewe na vitalnite 
znaci, sledewe na mo`nite nesakani efekti od 
primenata na antipsihotikot, spravuvawe so is-
tite spored napatstvijata od urgentnata medi-
cina, laboratoriski analizi po zavr{uvawe na 
studijata itn. Primerocite na krv koi se zemale 
se vo slednite vremenski to~ki: 0 (pred aplika-
cija na lekot), 0,5; 1; 1,5; 2; 3; 4; 5; 6; 7; 8; 10; 12; 16; 
24; 48; 72; 96; 120 i 144 ~asa po administracija na 
lekot (sevkupno 20 primeroci na krv za analiza 
na olanzapin vo plazma).  
Studijata e uspe{no zavr{ena bez pojava na serioz-
ni nesakani dejstva, so nekolku lesni nesakani dej-
stva koi se vo opsegot na o~ekuvanite za lekot.   
Vo na{eto ponatamo{no isleduvawe za ovoj trud, 
pregledani se spisocite so site u~esnici. Od toj 
spisok (n=24), najdeno e deka pome|u subjektite 
koi gi bevme testirale za naj~estite aleli~ni 
varijanti (n=185) za CYP2C9, CYP2C19, CYP2D6 
i CYP3A5 se nao|aat 14 zdravi subjekti (ma{ki) 
koi u~estvuvale vo analiziranata studija so pri 
 

mena na olanzapin. Ovie 14 subjekti se od ma{ki 
pol, na vozrast od 40,21±6,8 godini, so visina od 
178,4±7,7 cm, telesna te`ina od 85,71±9,5 kg i so 
BMI 26,92.  
Farmakokinetskite parametri od tie subjekti 
bea predmet na razgleduvawe vo na{iot trud.  
Obete studii se izvedeni soglasno so Helsin{-
kata deklaracija. 
  
Procedura za genotipizirawe 
 
Genotipiziraweto e izvedeno vo Centarot za 
biomolekularni farmacevtski analizi pri Far-
macevtskiot fakultet vo Skopje. DNK-primero-
cite za odreduvawe na genotipot bea ekstrahira-
ni od primeroci na krv so koristewe na fenol-
hloroformska ekstrakcija, digestija so protei-
naza K i precipitacija so etanol. Genotipovite 
za CYP2D6 polimorfizmite (CYP2D6*2[rs16947], 

*2XN[rs1135840], *3[rs35742686], *4[rs3892097], *6[rs 

5030655], *9[hCV32407229], *10[rs1065852] *33[rs 283717-

17], *35[rs769258], *35[rs769258] i *41[rs 28371725]) se 
odreduvani so Real-Time Polymerase Chain Reaction 

(PT-PCR), koja{to se bazira na metodot na alel-
ska diskriminacija [MxPro 3005P, Stratagene, La Jo-

lla, CA, USA] so koristewe na test za metabolizi-
rawe na lekovite-(TaqMan Drug Metabolizing Assays), 
spored instrukciite od proizvoditelot.  
CYP2D6-duplikacijata na genite (gene copy num-

ber variation) e odreduvana so metod na kvantita-
tiven PVR (Real -Time Quantitative PCR) so koris-
tewe na test za duplikacija (TaqMan Copy Num-

ber Assay (Hs00010001_cn) i Taq Man Copy Number  

Reference Assay (R Nase P, Human gene), isto taka 
spored napatstvijata od proizvoditelot [Applied  

Biosystems, Foster City, CA, USA] [14].   
 

Analiti~ki metod   
 
Odreduvaweto na olanzapin vo plazmata e iz-
vedeno vo interen standardiziran na~in na ra-
bota po te~no-te~na ekstrakcija so l-Chlorobuta-

ne. Hromatografskata separacija e izvedena na 
C18-analiti~ki koloni so izokratska elucija so 
koristewe na mobilna faza koja se sostoi od 
metanol i pufer amonium acetat [15].  
Detekcijata e izvedena na tandem mass-spektro-
metar so pozitivna elektrosprejna jonizacija 
i monitorirawe na protoniranite molekular-
ni joni na lekot i interniot standard, koi se 
dekomponiraat pod kontrolirani uslovi do naj-
dominantnite fragmenti. Koncentraciite se pres-
metani preku interniot standard i izrazeni ka-
ko µg Olanzapine/L-plazma. 
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Statisti~ki metod  
 
Genotipizirawe 
Site analizi na podatocite se izvedeni so ko-
ristewe na statisti~kata platforma SISA. Za-
bele`anite distribucii na genotipovi bea oce-
neti za Hardy-Weinberg-ov ekvilibrium so testot 
Hi-kvadrat [16]. Statisti~kata zna~ajnost na raz-
likite vo alelnite frekvencii pome|u evropski-
te etni~ki grupi e evaluirana so Fi{eroviot 
egzakten test. Faktorite so p≤0,05 gi smetavme 
za statisti~ki zna~ajni.  
 

Farmakokinetska analiza 

 
Farmakokinetskite parametri na olanzapin se 
odreduvani so ne-kompartmantski metodi so prog-
ramot Kinetica ver. 5.0. Site parametri: AUC0-inf 
(povr{ina pod kriva) za plazmatskite koncen-
tracii, kel, Cmax, Tmax, t1/2 se dobieni od progra-
mot, dodeka CL/F (oralen klirens) e dobien so 
matemati~kata formula CL/F=doza/AUC0-inf. Za od-
reduvawe na nivoto na zna~ajnost pome|u paramet-
rite na subjektite se koristeni: analiza na va-
rijansa (ANOVA) T-test za nezavisni primeroci, 
pri {to za nivo na zna~ajnost se zema p≤0.05.  
 

Rezultati 

 
Genotipizirawe za CYP2D6 

 

CYP2D6 e mnogu polimorfen gen, koj e opse`no 
izu~uvan kaj mnogu populacii i etni~ki grupi. 
Odredenite (dobieni) frekvencii na CYP2D6 
alelite vo testiranata populacija od R. Make- 
 

Tabela 1. ^estota na alelski varijanti na 
CYP2D6 vo odredena grupa testirani 
subjekti (n=185) 

Aleli n = 185 ^estota 

CYP2D6*    

*1 92 0,249 

*2 40 0,108 

*3 3 0,008 

*4 69 0,187 

*6 0 0 

*9 6 0,016 

*10 10 0,027 

*41 32 0,086 

*33 7 0,019 

*35 37 0,1 

*34 20 0,054 

*39 54 0,146 

CYP2D6 CNV   

N>2 (duplication)  0,091 

N<2 (deletion)  0,059 

 

donija e dadena vo Tabela 1 [17]. Ovaa distribu-
cija na frekvencija na genotipovi ne otstapu-

va od Hardy-Weinberg-oviot ekvilibrium [16]. Vo 
na{eto ispituvawe se identifikuvani 11 raz 
li~ni aleli. CYP2D6*1 e naj~est alel so frek-
vencija od 0,249. Prevalencata na alelnite va-
rijanti-neaktivnite (*3, *4 i *6) i so namalena ak-
tivnost (*9, *10 i *41) e 0,324. Alelnata varijanta 
*6 voop{to ne e otkriena. Naj~estata alela so 
normalna enzimska aktivnost e CYP2D6*1, so 
~estota od 0,249. 
Kaj site subjekti (n=187) e odreden CYP2D6 Copy 

number variation status-status na duplikacija na 
brojot na varijacii. Duplikacija na genite e za-
bele`ana kaj 11 subjekti, no zemaj}i ja predvid 
prirodata na ovie geni (so duplikacija), samo 8 
subjekti (0,043) se potvrdeni kako ultra-brzi 
metabolizeri (UM).  
Povrzanosta na genotipot so fenotipot e nap-
ravena spored CYP2D6 DPWG Genotype Phenotype 

Classification System (http://www.pharmgkb.org). 
Identifikuvani se vkupno 33 razli~ni genoti-
povi, od koi se predvideni slednite fenotipo-
vi: 107 subjekti (0,581) se EM (ekstenzivni metabo-
lizeri); 10 subjekti (0,054) koi se genotipizirani 
se fenotipski PM (bavni metabolizeri), a kaj 
59 subjekti (0,32) postoi 1 nefunkcionalna alela 
i 1 so namalena aktivnost, pa spored toa feno-
tipski se odnesuvaat kako IM (intermedijar-
ni metabolizeri).   
Vo Tabela 2 se prika`ani subjektite spored ge-
notipot, i se podeleni spored predvideniot fe-
notip na ekstenzivni, intermedijarni i bavni 
metabolizeri. 
 
Tabela 2. Prikaz na raspredelbata na subjektite 
po genotipovi (fenotipovi) spored alelski 
varijanti za CYP2D6 

Genotip 
Broj na 
subjekti 

Zabele`ana 
frekvencija 

Predviden 
fenotip 

107 0,658 EM 

59 0,32 IM 

10 0,054 PM 
CYP2D6 

8 0,043 UM 

 

Mora da se napomene, i pokraj toa {to ovoj po-
datok ne e cel na na{ata studija, deka site zabe-
le`ani frekvencii na alelski varijanti na 
CYP2D6 koi se odredeni kaj ovaa populacija od 
makedonsko poteklo se sli~ni so onie zabele-
`ani kaj drugata evropska populacija. Чestota-
ta na bavni metabolizeri se namaluva odej}i kon 
jug (severno-ju`en gradient) i se zabele`uva sood-
vetno poka~uvawe kaj ultrabrzite metabolize-
ri [18]. Prevalencata na CYP2D6 duplikacija-
ta na genite e visoka (4%), so {to se potvrduva 
povisokata ~estota na UM vo Srednoevropski-
te zemji [19,20] i Mediteranskata regija [21,22] 
sporedbeno so severnite oblasti na Evropa.  
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Farmakokinetski parametri 

 
Od pronajdenite subjekti (n=14) koi imaat u~estvu-
vano vo navedenata studija na bioraspolo`ivost; 
dobien e podatokot deka 10 od niv se EM, 2 se IM, do-
deka pak 2 se UM. Pome|u analiziranite subjekti 
od studijata nema u~estvuvano nitu eden subjekt 

so aleli~ni varijanti koi fenotipski bi bile 
karakterizirani kako bavni metabolizeri (PM).  
Po pregleduvawe na farmakokinetskite podato-
ci od izve{tajot od studijata za bioekvivalen-
tnost za olanzapin za subjektite koi se pred-
met na evaluacijata, dobieni se slednive rezul-
tati (Tabela 3, Figura 2). 
-

 Tabela 3. Farmakokinetski parametri na olanzapin kaj EM, IM i UM subjekti 
Signifikantnost  

(p) Parametar EM (n=10) IM (n=2) UM (n=2) 
EM:IM EM:UM 

Cmax (ng/ml) 
7,86±3,34 13,406±3,49 7,34±4,27 p<0,05 n.s. 

AUC0-inf (ng*h/ml) 410,26±156,19 548,86±144,00 306,484±214,3 n.s. n.s. 

AUC0-t (ng*h/ml) 363,66±123,7 471,51±125,28 289,76±190,11 n.s. n.s. 

CL/F (l/h) 0,027±0,009 0,018±0,0029 0,033±0,06 n.s. n.s. 

n.s. p>0,05      

 

Za podobra preglednost, prika`ani se samo pa-
rametrite za olanzapin: AUCo-t, AUCo-inf, Cmax, 
kako i CL/F. 
Na sledniot grafikon se prika`ani logarit- 

mirani krivi od dobienite farmakokinetski 
parametri na olanzapin vo poedine~nite vre-
menski to~ki-zbirno, spored fenotipot: 

 

 
Fig. 2. Prikaz na logaritmirani vrednosti na olanzapin spored fenotipski grupi 

 

Vrednostite od ispituvaweto na kinetikata sa-
mo za ovie 14 subjekti po fenotipovi e sledna-
ta: Cmax kaj ekstenzivnite metabolizeri (n=10) 
iznesuva 7,86±3,34 ng/ml, kaj intermedijarnite 
13,406±3,49 ng/ml, dodeka pak kaj ultrabrzite 
metabolizeri se dobieni pomali vrednosti od 
7,34±4,27 ng/ml.  
Povr{inata pod kriva vo vremenski interval do 
t-AUC0-t (ng*h/ml) kaj istite ispitanici iznesuva-
la spored fenotipovi: EM (363,66±123,7 ng*h/ml), 
kaj IM 471,51±125,28 ng*h/ml i kaj brzite metabo-
lizeri AUC0-t iznesuvala 289,76±190,11 ng*h/ml. 
Istata zakonitost e zapazena i kaj vrednostite 
na AUC0-inf (ng*h/ml). Vrednostite na ovoj farma-
kokinetski parametar iznesuvale: EM:IM:UM 

(410,26±156,19 ng*h/ml): (548,86±144,00ng*h/ml): 

(306,484±214,3ng*h/ml).  
Cl/F (l/h) e so vrednosti od 0,027 kaj EM, 0,018 
kaj IM i 0,033 kaj UM metabolizerite.  
Nesakanite dejstva koi se zabele`ani se lesni 
po priroda i se o~ekuvani za lekot: glavobolka 
i suva usta, koi se tipi~ni za antipsihoti~nite 
lekovi, konkretno za olanzapin so primena na 
doza od 10 mg. Preku 80% od sledenite subjek-
ti vo ovaa deduktivna studija imaat prijaveno 
nesakani efekti, nezavisno od fenotipot.  
 

Diskusija 

 
Citohrom P450 (CYP) oksidazite imaat vode~- 
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ka uloga vo eliminacijata na antipsihoti~ni-
te lekovi, i poradi toa imaat vlijanie vrz tok-
si~nosta i efikasnosta na ovie lekovi. Fakto-
rite koi vlijaat vrz funkcijata na CYP i eks-
presijata, imaat golem efekt vrz ishodot od 
tretmanot so ovie lekovi. Osobeno, aspektite 
od farmakogenetikata na CYP-enzimite i proce-
site na indukcija ili inhibicija na CYP imaat 
in vivo vlijanie vrz eliminacijata na lekovite.  
Dosega{nite in vivo studii se izvedeni so ko-
ristewe na podatoci od pacienti so {izoafek-
tivni naru{uvawa, pri {to kaj niv se utvrdeni 
vlijanija na nivo na interakcija pome|u olan-
zapinot i klini~kiot efekt i polimorfizmot 
na 2D6 genot. Odredeni CYP2D6-aleli~ni varijan-
ti koi gi kodiraat enzimite so namalen kapaci-
tet za oksidacija na lekovite se po~esti vo od-
redeni etni~ki grupi, {to mo`e da dovede do ne-
sakani efekti so standardni dozi na psihoak-
tivni lekovi. Poradi toa, genotipiziraweto mo-
`e da bide korisno za optimizacija na dozite 
so odredeni psihoaktivni lekovi koi se sups-
trati za CYP2D6 [23]. 

Olanzapinot e antipsihoti~en lek od najnova-
ta generacija koj se pojavi pred desetina godi-
ni. Vo svetot, na pacientite im se pravat rutin-
ski ispituvawa vo pogled na genotipizirawe za 
naj~estite aleli~ni varijanti (UDPGT, CYP1A2, 

CYP2D6) koi se bitni koga se ordiniraat antipsi-
hoti~ni lekovi kako supstrati. Ovie ispituva-
wa se pravat pred da im bide vklu~ena antipsi-
hoti~na terapija, so cel da se predvidat plazmat-
skite koncentracii na olanzapin i podobruva-
weto na klini~kite simptomi. Sekako, jasno e de-
ka i predviduvaweto na ~estotata i serioznosta na 
nesakanite efekti ima uloga vo seto ova [24].  
Vo ovaa studija se naso~ivme da go vidime mo`-
niot efekt na genot CYP2D6, kako eden od fak-
torite koj e biten za biotransformacijata na 
olanzapin, kaj zdravi subjekti vklu~eni vo stu-
dija na bioekvivalentnost.  
Poradi toa, prv pat e napraveno genotipizirawe 
na zdravi subjekti za naj~estite polimorfni ale-
li~ni varijanti na genite CYP2C9, 2C19, 3A5 i 
2D6. Koristej}i gi podatocite koi se dobija za 
~estotata na polimorfnite aleli (CYP2D6) se 
obidovme da ja sogledame povrzanosta kaj zdra-
vi subjekti, kaj koi se pobitni postignatite kon-
centracii od lekot otkolku klini~kiot efekt.  
I pokraj postoeweto na numeri~ki vidlivi raz-
liki vo maksimalnite plazmatski koncentra-
cii, kako i na povr{inata pod kriva, sepak ne 
postoi zna~ajna razlika pome|u ispituvanite 
grupi (EM:IM, EM:UM). 
Krivata so logaritmirani vrednosti na koncent-
raciite od lekot vo poedine~ni vremenski to~-

ki uka`uva na podatok koj se o~ekuva{e: imeno, 
na nivo na apsorpcija, ne postoi razlika pome-
|u EM i UM grupite, tamu e evidentna razlika-
ta na nivo na eliminacija vo smisla na ponis-
ki koncentracii poradi metaboliziraweto na 
nivo na P450. Od druga strana, zadr`uvaj}i se vo 
razgleduvaweto na krivata kaj IM metabolize-
rite na nivo na eliminacija se zabele`uvaat po-
visoki koncentracii poradi postoeweto na sa-
mo eden defekten alel na genot. Fenotipskoto 
odreduvawe na IM-metabolizer za nas e od gole-
mo zna~ewe; uka`uva deka sepak in vitro podato-
cite od dostapnite studii mo`e da se prenesat 
i vo sekojdnevnata praksa.  
Bi bilo interesno za nas da postoe{e podatok za 
u~estvo na subjekt koj bil baven metabolizer spo-
red CYP2D6 genotipot vo ovaa studija; plaz-
matskite koncentracii na olanzapin bi bile 
odli~en pokazatel za celta na trudot. Za `al, 
vo dostapnite subjekti koi bea podlo`eni na 
genotipizirawe nema{e subjekt koj u~estvuval 
vo ovaa studija, a e genetski baven metabolizer.  
Vo na{iov trud ne se zabele`a zna~ajnost vo raz-
likite pome|u vrednostite na AUC (t, inf) pome-
|u ispituvanite grupi na subjekti, taa postoi 
samo vo maksimalnite plazmatski koncentracii 
pome|u ekstenzivnite i intermedijarnite meta-
bolizeri. Ovie podatoci se so soglasnost so stu-
diite na Hagg S, et al. (2001) [25] i Urichuk L, et al. 

(2008) [2], iako i samite avtori naveduvaat deka 
nema dovolno podatoci in vivo za efektot na 
CYP2D6 vrz metabolizmot na olanzapin.  
Studijata ima ograni~uvawe poradi maliot broj 
na subjekti vo obete grupi (IM, UM); najverojat-
no pri pogolemi serii }e se dobijat podatoci so 
pogolem uvid vo zna~ajnosta. Od druga strana, se 
postavuva pra{aweto za vlijanieto na drugite 
alelski varijanti na genite UDGPT, CYP1A2 
itn. koi bi mo`ele da vlijaat na farmakoki-
netskite parametri na edna vakva studija (na{ 
primer olanzapin). Poradi toa, rezultatite od 
ovaa studija treba da se smetaat za preliminarni. 
 
Zaklu~ok 

 
Studijata e od osobeno zna~ewe za izveduvawe 
studii za bioekvivalentnost na zdravi dobrovol-
ci, osobeno pri primena na antipsihoti~ni le-
kovi, zatoa {to se pojavuva zakonitost koja ne 
smee da se previdi: imeno, i pokraj otsustvoto 
na zna~ajnost, sepak, postojat razliki vo maksi-
malnite plazmatski koncentracii, sledstveno i 
vo povr{inite pod kriva pome|u ekstenzivni-
te i intermedijarnite metabolizeri.  
Subjektite so odreden fenotip, vo idni studii 
na bioraspolo`ivost/bioekvivalencija, so sups-



 
 CYP2D6 genotipot i plazmatskite koncentracii na olanzapin   

 

 

80 

trat (lek) koj se metabolizira preku CYP2D6, bi 
trebalo da bidat razgledani so pretpazlivost 
vo smisla na nivno vklu~uvawe ili nevklu~u-
vawe zaradi mo`nosta od zgolemeni koncentra-
cii na lekot. So toa }e se izbegne mo`nata zgo-
lemena ekspozicija kon lekot i pojava na se-
riozni nesakani dejstva. Sepak, mora da se nap-
ravat dopolnitelni ispituvawa na pogolemi 
serii ispitanici, za da se potvrdi definitiv-
noto vlijanie na CYP2D6 genskite alelski vari-
janti vrz farmakokinetikata na olanzapin. 
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 

 

Voved. Inhibicijata na renin-angiotenzin siste-
mot (RAS) manifestira renoprotektivni efekti 
nezavisno od namaluvaweto na krvniot pritisok. 
Pove}e studii sugeriraat deka kombiniranata te-
rapija so inhibitor na konvertira~kiot enzim na 
angiotenzin (AKE-I) i receptornite blokatori na 
angiotenzin (ARBs) ostvaruva pogolem antipro-
teinuri~en efekt otkolku monoterapijata, pora-
di podolgata i pokompletna blokada na RAS. Cel 
na ovaa studija be{e da se proceni dali kombini-
ranata terapija so perindopril i kandesartan vo 
poniski dozi otkolku pri monoterapija, }e obez-
bedi pogolema renoprotekcija kaj dijabeti~na 
nefropatija inducirana so streptozotocin (STZ).  
Metodi. Vo studijata bea koristeni Wistar-staor-
ci (n-125). Indukcijata na dijabet be{e naprave-
na so ednokratna i.p. administracija na STZ (60 

mg/kg). Dijabeti~nite staorci (n=100) so rando-
mizacija bea podeleni da primaat placebo, ARB-

Candesartan (5 mg/kg/den), ACE-I Perindopril (6 mg/kg/ 

den), ili kombinacija na niski dozi na kandesar-
tan+perindopril (2,5 mg/kg/den i 3 mg/kg/den), 
od 4-12 nedela. Patolo{kite promeni vo bubre-
zite bea ispituvani so opti~ki i transmisiski 
elektronski mikroskop.  
Rezultati. Ekskrecijata na albumini, odnosot 
te`ina na bubreg/telesna te`ina i renalnite 
strukturni promeni bea signifikantno zgole-
meni kaj netretiranite dijabeti~ni staorci vo 
sporedba so normalnata kontrolna grupa na staor-
ci. Tretmanot so kandesartan, perindopril ili  
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so dvata leka zaedno signifikantno gi namali 
ovie promeni. Додавањето на кандесартан на трет-
манот со периндоприл беше поефикасно во однос на 
намалувањето на реналните структурни промени и 
подобрување на реналната функција во споредба 
со монотерапијата со двата лека.  
Zaklu~ok. Kombiniranata terapija so niski dozi 
na ACE-I i ARB obezbeduva dodatna korist vo ost-
varuvaweto na superiorni renoprotektivni efek-
ti na dijabeti~en model na nefropatija, verojat-
no poradi dvojniot inhibitoren efekt na RAS.  

 

Klu~ni zborovi: streptozotocin, dvojna blokada 
na RAS, renoprotektivni efekti, dijabeti~na 
nefropatija, staorci 

___________________________________________ 

 

Abstract 

 
Introduction. Renin-angiotensin system (RAS) inhibition 

exerts a renoprotective effect independent of blood pre-

ssure reduction. Several studies suggest that combination 

therapy with angiotensin converting enzyme inhibitor (ACE-

I) and angiotensin receptor blockers (ARBs) provides a 

greater antiproteinuric effect than monotherapy, perhaps 

because of more prolonged and complete RAS inhibition. 

The aim of the present study was to determine if a com-

bination therapy with perindopril and candesartan at lo-

wer doses than monotherapy would confer greater renopro-

tection in streptozotocin (STZ) induced diabetic nephropathy. 

Methods. Wistar rats (n=125) were used in this study. 

Diabetes was induced by a single i.p. injection of STZ (60 

mg/kg). The diabetic rats (n=100) were randomly assigned 

to receive vehicle, ARB-Candesartan (5 mg/kg/per d), ACE-I 

-Perindopril (6 mg/kg/per d), or a combination of low do-

se Candesartan+Perindopril (2,5 mg/kg/per d and 3 mg/kg/ 

per d) respectively, from weeks 4-12. Pathological chan-

ges of the kidney were examined with optical and trans-

mission electron microscope. 
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Results. Albumin excretion rate, kidney/body weight ratio 

and renal structural changes increased significantly in un-

treated diabetic rats compared to normal control rats. Treat-

ment with candesartan, perindopril, or both decreased these 

changes. Addition of the candesartan to perindopril was mo-

re effective in reducing renal structural changes and impro-

vement of renal function than monotherapy with either drug.  

Conclusion. Combination therapy has the additional
 
be-

nefit of requiring only low doses of
 
 ACE-I and ARBs to 

achieve superior renoprotective effects in this
 
diabetic 

nephropathy model, possibly due to dual inhibitory effect 

on the RAS. 

 
Key words: Streptozotocin, dual blockade of RAS, 

renoprotective effects, diabetic nephropathy, rats 

___________________________________________ 

 

Voved 

 
Dijabeti~nata nefropatija e edna od naj~estite 
i najserozni komplikacii na dijabetot, za koja sè 
u{te nema adekvatna medikamentozna terapija.  
Mehanizmite za nastanuvaweto na o{tetuvawe na 
bubrezite so sigurnost ne se utvrdeni, no naj~es-
to se spomnuvaat: interakciite pome|u visokata 
glikemija, vaskularno-endotelniot faktor na rast, 
angiotenzin II (AT-II), endotelinot, krajnite pro-
dukti na glikozilacijata, TGF-β, vklu~uvaj}i gi 
hemodinamskite naru{uvawa vo bubre`nata mik-
rocirkulacija i strukturnite promeni vo glo-
merulite. Zadebeluvaweto na glomerularnata ba-
zalna membrana (GBM) i ekspanzijata na mezan-
gijalniot matriks pretstavuvaat glavni patohis-
tolo{ki promeni kaj dijabeti~nata nefropatija 
[1-4]. Doka`ano e deka akumulacijata na mezangi-
jalniot matriks ja reducira kapilarnata povr{i-
na dostapna za filtracija, pri {to pridonesuva 
za progresivno gubewe na bubre`nata funkcija 
[4]. Bubre`nata insuficiencija, isto taka, mo`e 
da se javi i kako rezultat na tubulointerstici-
jalnata fibroza, koja od svoja strana dopolnitel-
no ja intenzivira proteinurijata [5,6]. Poznavaj-
}i go patofiziolo{kiot mehanizam na nastanu-
vawe na dijabeti~na nefropatija se izdvojuvaat 
nekolku grupi lekovi koi ve}e se upotrebuvaat 
ili bi mo`ele da se upotrebuvaat vo prevencija-
ta i tretmanot na dijabeti~nite nefropatii. 
Posebno se interesni lekovite koi{to deluvaat 
povolno na hemodinamskite naru{uvawa koi se 
prisutni kaj dijabeti~nata nefropatija, kako {to 
se inhibitorite na angiotenzin konvertira~kiot 
enzim (AKE)  i angiotenzin receptornite bloka-
tori (ARBs). Vo poslednite nekolku godini inten-
zivno se ispituva primenata na dvojnata blokada 
na renin-angiotenzin sistemot so AKE-inhibi- 
 

tor i AT-II receptoren blokator (ARBs) vo tret-
manot na razni kardivaskularni zaboluvawa, kako 
i kaj nekoi renalni zaboluvawa. Se smeta deka 
racionalnosta od upotrebata na dvojnata bloka-
da na RAS pretstavuvaat razli~nite mesta na 
dejstvuvawe na AKE-inhibitorite i ARBs, {to 
rezultira so sinergisti~ka blokada na renin 
angiotenzin sistemot (RAS) koja ne mo`e da se 
postigne so monoterapija samo so AKE-inhibi-
tor, odnosno ARBs. AKE-inhibicijata go namaluva 
sozdavaweto na angiotenzin II preku blokada na 
dvata receptora A1 i A2 i degradacijata na bradi-
kinin, koj e jak vazodilatator [7]. Me|utoa, angio-
tenzin II mo`e da se sozdade i preku drugi neza-
visni pati{ta kako {to se himaza, tonin, katep-
sin G, {to rezultira so nekompletna blokada i 
sozdavawe na angiotenzin II [8]. Se smeta deka po-
ve}e od 40% od angiotenzin II se sozdava preku 
drugi pati{ta koi ne se posreduvani preku AKE. 
Nagorna regulacija na himazata neodamna e re-
gistrirana kaj hipertenzivni pacienti so dija-
betes melitus tip 2 i nefropatija [9]. Vakvata 
nekompletna blokada, vsu{nost mo`e da gi objasni 
naodite {to poka`uvaat deka plazmatskoto nivo 
na angiotenzin II se vra}a na normalno nivo po 
hroni~en tretman so AKE-inhibitori (takana-
re~en "ACE-escape" fenomen) [10,11]. 

Teoretski, tretmanot so ARBs mo`e da rezulti-
ra so pokompletna blokada na nesakanite dejstva 
na angiotenzin II koe se ostvaruvaat preku recep-
torite od tip 1. Poradi toa, se smeta deka kom-
biniraniot tretman so AKE-inhibitori i ARBs 

mo`e da ovozmo`i sinergisti~ka i pokomletna 
blokada na RAS.  

Osnovnata cel na ovaa studija be{e da se proce-
nat renoprotektivnite efekti na dvojnata bloka-
da na renin-angiotenzin-sistemot so kombinaci-
jata perindopril i kandesartan, vo tretmanot na 
eksperimentalno induciranata dijabeti~na nef-
ropatija so streptozotocin (STZ) vo sporedba so 
monoterapijata so dvata leka. 
 

Materijal i metodi 

 
Eksperimentalen model 

 
Za izveduvawe na eksperimentite bea koristeni 
125 ma{ki i `enski normotenzivni staorci od 
sojot Wistar, na vozrast od 9-11 nedeli, so telesna 
te`ina od 160-300 g. 
Vlijanieto na nadvore{nite faktori na bubre`na-
ta funkcija bea minimizirani so standardizi-
rana gri`a na `ivotnite i injektirawe na ekvi-
valentni koli~estva na te~nost za administracija. 
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Indukcija na dijabet i dijabeti~na nefropatija 
 
So cel da se predizvika dijabet kaj staorcite 
ednokratno intraperitonalno be{e administri-
ran streptozotocin (Sigma-Aldrich, Chemie GmbH, 

Germany) vo doza od 60 mg/kg/t.t. rastvoren vo 0,1 M 
citraten pufer (pH 4,5). Razvojot na dijabet be{e 
potvrden po 72 ~asa so odreduvawe na nivoto na 
glikoza vo krvta so koristewe na monitor za krv-
na glikoza (Accu-Chek, Roche Diagnostic, Germany). 
Krvnite primeroci za odreduvawe na glikozata 
bea dobieni so zemawe na krv od opa{kata. Vo stu-
dijata bea vklu~eni staorcite kaj koi nivoto na 
glikoza vo krvta be{e ≥11 mmol/L, na gladno (naut-
ro). Vo narednite 4 nedeli, za da se razvie dija-
beti~na nefropatija, `ivotnite bea ostaveni vo 
dijabeti~na sostojba bez nikakov tretman.  
Za da se odgovori na postavenite celi, staorcite 
(n=100) po slu~aen izbor bea podeleni vo 4 grupi 
(STZ, STZ+CAN, STZ+PER and STZ+CAN+PER). Za 
da se procenat simptomite i znacite na dijabe-
ti~nata nefropatija, STZ grupata staorci (n=25)  
be{e ostavena bez tretman, vo slednite 8 nedeli. 
Za procena na efektot na tretmanot samo so ARBs 
kandesartan (CAN), kaj STZ+CAN grupata na dija-
beti~ni staorci (n=25), be{e administriran kan-
desartan vo doza od 5 mg/kg/den oralno, od 4-12 ne-
dela. Za procena na efektot na tretmanot samo so 
AKE inhibitorot perindopril (PER) kaj STZ+PER 
grupata na dijabeti~ni staorci (n=25), perindo-
pril be{e administriran vo doza od 6 mg/kg/den 
oralno, od 4-12 nedela. Za procena na terapiskiot 
efekt na kombinacijata na ARBs i AKE inhibi-
tor, kaj STZ+CAN+PER grupata na dijabeti~ni 
staorci (n=25), kandesartan i perindopril bea 
administrirani vo dozi od 2,5 mg/kg/den, odnosno 
3 mg/kg/den, peroralno, od 4-12 nedela. Kontrol-
nata grupa na staorci (nedijabeti~ni staorci) 
(n=25) prima{e samo fiziolo{ki rastvor, vo ist 
volumen i vremenski intervali kako i grupite na 
`ivotni koi gi primaa ispituvanite lekovi.  
 
Parametri za procena na op{tata sostojba i 
bubre`nata funkcija 
 
Nivoto na glikoza vo krvta se odreduva{e pred 
po~etokot na ispituvaweto, 72 ~asa po aplika-
cijata na streptozotocin i po 4, 8 i 12 nedeli.  
Telesnata te`ina na ispituvanite `ivotni 
be{e merena vo tek na celoto ispituvawe vo 
nedelni intervali.  
Za odreduvawe na diurezata i koli~inata na 
albumini vo urinata bea koristeni metabolni 
kafezi. Prisustvoto na urinarni albumini vo 
primerocite od 24-~asovnnata urina be{e vr{e-
no so upotreba na avtoanalizator (Cobas Integra 

400 Plus; Roche Diagnostics, Germany). Ovie testovi 
bea izvedeni pred po~etokot na studijata (0 den), 
i po 4, 8, i 12 nedeli od po~etokot na studijata. 
Histopatolo{ka analiza na bubre`noto tki-
vo i procena na bubre`ni o{tetuvawa: Po 4, 8 
i 12 nedeli od administracijata na STZ, po 7 `i-
votni od sekoja ispituvana grupa, bea `rtvuvani 
pod op{ta anestezija inducirana so intraperi-
toenalna injekcija na pentobarbital (50 mg/kg t.t.; 
Boehringer Ingelheim), pri {to be{e otovorena sto-
ma~nata praznina i dvta bubrezi bea otstraneti.  
Soodnosot te`ina na bubreg/telesna te`ina 
be{e odreduvan na krajot od ispituvaweto, so ko-
ristewe na vrednostite za te`inata na bubregot 
(mg) i telesnata te`ina (g) od merewata napra-
veni po 12 nedeli. 
Zemenite bubre`ni primeroci vo kratok vremen-
ski interval bea disecirani i neposredno fik-
sirani vo 10% puferiran formalin, a potoa vklo-
peni vo parafin; najmalku 6 preseci so debeli-
na od 4-6 µm bea napraveni i istite bea boeni so 
hematoksilin i eozin, PAS, Silver methenamine 
Jones i TrichromeMason. 
Promenite vo bubrezite bea analizirani so me-
todot na dvojna slepa kontrola. 
Glomeruloskleroti~en indeks (GSI): za evaluaci-
ja na stepenot na glomeruloskleroza bea anali-
zirani 20 golemi vidni poliwa od sekoj bubreg 
(h 200) na svetlosen mikroskop (Nikon, Japan) so 
pomo{ na sistem za analiza na slika LUCIA. Ste-
penot na skleroza za sekoj glomerul be{e subjek-
tivno odreden so koristewe na semikvantitati-
ven metod: stepen stepen 0=normalni glomeruli 
(nema o{tetuvawe); stepen 1=skleroti~ni povr-
{ini do 25% (minimalna skleroza); stepen 2= 

skleroti~na povr{ina od 25-50% (umerena skle-
roza); stepen 3=skleroti~na povr{ina od 50-75% 
(umereno-te{ka skleroza); i stepen 4=skleroti~-
na povr{ina od 75-100% (te{ka skleroza). 
Glomeruloskleroti~niot indeks be{e presme-
tan so koristewe na slednata formula:  
 

GSI = (1×n1)+(2×n2)+(3×n3)+(4×n4)/n0+n1+n2+n3+n4 
 
kade {to nx e broj na glomeruli od sekoj stepen 
na glomerularna skleroza [12].  
Tubulointersticijalen skor: za evaluacija na 
promenite vo tubulointersticijalniot kompart-
man, isto taka bea analizirani 20 golemi vidni 
poliwa od sekoj bubreg (h200) na svetlosen mik-
roskop (Nikon, Japan) so pomo{ na sistem za ana-
liza na slika LUCIA. 
Tubuloitersticijalnite promeni bea subjektivno 
odredeni so koristewe na semikvantitativen me-
tod: stepen stepen 0=normalna povr{ina (nema o{-
tetuvawe); stepen 1=povr{ni na tubularni epi-
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telni kletki so otok, vakuolizacija, nekroza, 
deskvamacija pomala od 50% (lesen stepen na glo-
meruloskleroza); stepen 2=povr{ni so lezii po-
golemi od 50% so ili bez fokalni promeni na S3 
segmentot i umerena intersticijalna fibroza; ste-
pen 3=povr{ni so lezii od 100% so prisustvo na 
apoptoza vo tubulo-intersticijalniot kompartman. 
Elektronska mikroskopija: za detalna procena 
i karakterizacija na bubre`nite promeni, samo 
od STZ grupata staorci bea zemeni primeroci od 
bubre`no tkivo so golemina od 1-2mm2, koi po 
postapka na deparafinacija i rehidracija bea 
postfiksirani vo 1% OsO4 1 ~as, a potoa obra-
boteni po postapka za vklopuvawe vo Durcupan-
ska smola. Polutenkite preseci bea boeni so To-

luidine blue, dodeka ultratenkite preseci dobieni 
na ultramikrotom (PT-PC PowerTome Ultramicroto-

mes-RMC Products), bea kontrastirani na avtostej-
ner (QG-3100 Automated TEM Stainer-RMC Products) 
za ultratenki preseci so Uranil acetate i Lead cit-

rate. Primerocite potoa bea analizirani na trans-
misionen elektronski mikroskop (JEOL 1400, 
JAPAN) povrzan so digitalna kamera (Veleta TEM 
Camera, Olympus, Germany) i analizirani so iTEM 
software v.5.2.  
 

Statisti~ka analiza 
 
Ssite rezultati bea izrazeni kako sredna vred-

nost ±SD. Za testirawe na pove}e od dve grupi be-
{e koristena Kruskal-Wallis-ova analiza na varijan-
sa, sledena so Mann-Whitney U-test za da se odredat 

razlikite na grupite. Nivoto na statisti~kata zna- 
 
~ajnost se odnesuva za r-vrednosti pomali od 0.05. 
 
Rezultati  
 
Telesna te`ina 

 
Kaj grupata na nedijabeti~ni staorci (kontrol-
na grupa) ima{e kontinuirano, postepeno zgole-
muvawe na telesnata te`ina vo tekot na studija-
ta. Kaj staorcite so STZ-induciran dijabet, hi-
perglikemijata be{e prosledena so signifikan-
tno namaluvawe na telesnata te`ina vo sporedba 
so nedijabeti~nite staorci (Tabela 1).  
Na krajot od studijata, po 12 nedeli, telesnata 
te`ina kaj STZ-grupata na staorci be{e namale-
na za 14,9% (p<0,05) vo sporedba so bazalnite vred-
nosti. Tretmanot so kandesartan (5 mg/kg/den) 
ili perindopril (6 mg/kg/den) samo delumno go 
spre~i namaluvaweto na telesnata te`ina kaj 
dijabeti~nite staorci. Na krajot od studijata, 
prose~nata telesna te`ina kaj ovie grupi na 
`ivotni be{e zgolemena za 7,5%, odnosno 4,3%, 
vo sporedba so bazalnite vrednosti. Dvojnata 
blokada na RAS so kandesartan i perindopril 
dodatno ja prevenira{e zagubata na telesna te-
`ina, pri {to telesnata te`ina na krajot od 
ispituvaweto kaj ovaa grupa na `ivotni be{e 
zgolemena za 19,4% vo sporedba so bazalnite 
vrednosti (Tabela 1). 

 
Tabela 1. Prose~ni vrednosti na telesnata te`ina kaj 
eksperimentalnite grupi vo tekot na studijata 

Telesna te`ina (g) 
 0-Den 4-Nedeli 8-Nedeli 12-Nedeli 

Kontrolna gr.  

X 178,08 194,75 215,80 238,33 

SD 20,69 22,43 18,10 25,88 

STZ  

X 180,78 176,61a 168,33a 158,92a 

SD 20,19 23,61 24,36 18,40 

STZ+CAN  

X 176,07 172,80a 176,15a 189,20a,b 

SD 17,14 15,74 20,46 28,69 

STZ+PER  

X 182,42 175,50a 173,55a 190,27a,b 

SD 25,14 29,56 27,25 21,02 

STZ+CAN+PER  

X 179,60 176,87a 189,55ab 214,50a,b,c 

SD 15,60 20,90 19,98 22,54 
a<0,05 vs Контрола, b<0,05 vs STZ, c<0,05 vs STZ+PER and STZ+CAN 

 

Diureza 

 
Po 4 nedeli od administracijata na STZ, kaj di-
jabeti~nite staorci be{e evidentirano izraze-

no i signifikantno (p<0,05) zgolemuvawe na vo-

lumenot na diurezata vo sporedba so kontrolna-
ta grupa na staorci. Ovie vrednosti kaj STZ gru-
pata na staorci dodatno bea zgolemeni po 8 nede-
li, a maksimalno izrazeni po 12 nedeli od admi-
nistracijata na STZ. Tretmanot so kandesartan i 
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perindopril, primeneti kako monoterapija, samo 
lesno go namali volumenot na diureza, no toa ne 
be{e statisti~ki signifikantni vo nitu edna fa-
za od studijata (p>0,05). Za razlika od toa, dvojna-
ta blokada na RAS po 8 i 12 nedeli, dovede do sta-

tisti~ki signifikantno (p<0,05) namaluvawe na 
volumenot na diureza vo sporedba so STZ-grupata  
na staorci, kako i vo odnos na grupite na staorci 
koi bea tretirani samo so kandesartan (STZ+CAN), 
odnosno peridnopril (STZ+PER) (Tabela 2). 

 
Tabela 2. Prose~ni vrednosti na volumenot na diureza kaj 
eksperimentalnite grupi vo tekot na studijata 

Volumen na diureza (ml) 
 0-Den 4-Nedeli 8-Nedeli 12-Nedeli 

Kontrolna gr.  

X 8,86 9,11 7,71 8,75 

SD 1,35 2,15 2,29 1,83 

STZ  
X 7,86 16,89a 20,57a 21,29a 

SD 1,95 3,59 4,39 6,73 

STZ+CAN  
X 8,29 18,25a 17,88 a 17,14 a 

SD 2,21 3,20 4,19 5,81 

STZ+PER  

X 7,14 18,10a 18,13a 17,86a 

SD 1,57 4,56 4,79 3,53 

Min 5,00 11,00 13,00 13,00 

Max 10,00 25,00 24,00 23,00 

STZ+CAN+PER  
X 9,13 19,20a 15,75a,b 13,71a,b,c 

SD 1,73 3,94 2,96 3,04 
a<0,05 vs Контролна група, b<0,05 vs STZ, c<0,05 vs STZ+PER and 

STZ+CAN 

 

Albuminurija 

 
Administracijata na STZ, ednokratno, i.p. vo doza 
od 60 mg/kg/t.t., rezultira{e so signifikantna 
(p<0,05) albuminurija ve}e po 4 nedeli. Prose~-
nite vrednosti na albumini vo urinata kaj STZ-
grupata staorci dodatno bea zgolemeni po 8 ne-
deli, a svojot maksimum go dostignaa po 12 nede-
li od administracijata na STZ. Albuminurijata 

be{e signifikantno namalena so site tri tret-
mani vo sporedba so STZ-grupata staorci. Kande-
sartan i perindopril poka`aa ednakva efikas-
nost vo odnos na namaluvaweto na proteinurija-
ta. Dvojnata blokada na RAS dodatno ja namali 
proteinurijata vo sporedba so monoterapijata sa-
mo so kandesartan, odnosno perindopril (Tabela 3).  
Komparacijata na ekskrecijata na albumini vo 
urina po 8 i 12 nedeli pome|u trite tretmani koi  

 
Tabela 3. Efekti na tretmanot so kandesartan, perindopril i 
kandesartan+perindopril na ekskrecijata na albumini vo urina 
kaj staorci so STZ-inducirana dijabeti~na nefropatija 

Albumini vo urina (mg/24h) 
 0-Den 4-Nedeli 8-Nedeli 12-Nedeli 

Kontrolna gr.  

X 0,490 0,504 0,483 0,496 

SD 0,118 0,120 0,109 0,116 

STZ  
X 0,520 1,799 a 2,523a 3,316a 

SD 0,158 0,775 0,824 0,822 

STZ+CAN  
X 0,478 1,834a 1,523a,b 1,236a,b 

SD 0,127 0,796 0,556 0,505 

STZ+PER  

X 0,532 1,676a 1,434a,b 1,309a,b 

SD 0,140 0,596 0,591 0,535 

STZ+CAN+PER  
X 0,525 1,935a 1,165a,b 0,817a,b,c 

SD 0,110 0,758 0,423 0,310 
a<0,05 vs Control, b<0,05 vs STZ, c<0,05 vs STZ+PER and STZ+CAN 
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dejstvuvaat preku blokada na RAS, poka`a statis-
ti~ki signifikantno pozitiven efekt na dvoj-
nata blokada na RAS so kombinacijata kandesar-
tan/perindopril vo namaluvaweto na proteinu-
rijata vo odnos na monoterapijata so edniot ili 
drugiot lek (p<0,05) (Tabela 3). 
 
Odnos te`ina na bubreg (mg)/telesna te`ina (g) 

 
Na krajot od studijata, kaj STZ-grupata staorci,  

evidentirano be{e signifikantno zgolemuvawe 
na vrednostite na odnosot te`ina na bubreg/te-
lesna te`ina (5,41±0,69) vo odnos na kontrolna-
ta grupa na staorci (3,20±0,29) (p<0,05). Monote-
rapijata so kandesartan (STZ+CAN) i perindop-
ril (STZ+PER) iako signifikantno (p<0,05), samo 
delumno manifestira{e efekt vo prevencijata 
na zgolemuvaweto na vrednostite na odnosot te-
`ina na bubreg/telesna te`ina. Tretmanot so 
kombinacijata na kandesartan/perindorpil (STZ  

 
Tabela 4. Prose~ni vrednosti na odnosot te`ina na bubreg/telesna te`ina po 12 nedeli od 
administracijata na streptozotocin 

Odnos Te`ina na bubreg/Telesna te`ina mg/g (12 nedela) 
 Kontrolna gr. STZ STZ+CAN STZ+PER STZ+CAN+PER 

X 3,20 5,41a 4,31a,b 4,45a,b 3,74a,b,c 

SD 0,29 0,69 0,48 0,39 0,25 

Min 2,81 4,40 3,73 3,90 3,42 

Max 3,68 6,49 5,50 5,11 4,31 
a<0,05 vs Контролна гр.,b<0,05 vs STZ, c<0,05 vs STZ+PER and STZ+CAN 

 
+CAN+PER) poka`a dopolnitelen efekt vo pre-
vencijata na zgolemuvawe na vrednostite na odno-
sot te`ina na bubreg/telesna te`ina, pri {to pro-
se~nite vrednosti iznesuvaa 3,74±0,25 (Tabela 4). 
Komparativnata statisti~ka analiza na vred-

nostite na odnosot te`ina na bubreg/telesna te-
`ina kaj STZ+CAN i STZ+PER grupite poka`a sli-
~en efekt bez signifikantni razliki pome|u dva-
ta tretmani (p>0,05).  

 

 
Sl. 1. Histopatolo{ki naod na bubrezite od nedijabeti~ni staorci, od staorci so dijabet induciran so STZ (bez tretman), 
dijabeti~ni staorci tretirani so kandesartan, perindopril i kombinacijata kandesartan/perindopril. Primerocite se 
boeni so PAS-reagens. Zgolemuvawe x100 i x200. (A) Nedijabeti~ni staorci 12 nedela. (B) Netretirani dijabeti~ni staor-
ci 8 nedela. (V) Netretirani dijabeti~ni staorci 12 nedela, so glomerularni o{tetuvawa, zadebelena glomerularna ba-
zalna membrana i tubularen epitel svetlokleto~no promenet zaradi intrakleto~na akumulacija na glikogen i tubular-
na dilatacija. (G) Dijabeti~ni staorci tretirani so kandesartan 12 nedela. (D) Dijabeti~ni staorci tretirani so perin-
dopril 12 nedela. (\) Dijabeti~ni staorci tretirani so kombinacijata kandesartan/perindopril 12 nedela 



 
Troja~anec J. i sor.   
 

 

87

Od druga strana, komparacijata na kombinirana-
ta terapija so kandesartan i perindopril vo od-
nos na monoterapijata so dvata leka, poka`a sig-
nifikantni razliki vo korist na kombiniranata 
terapija (p<0,05) (Tabela 4). 
 
Histopatolo{ki ispituvawa i analizi 

 
Po 8 nedeli od administracijata na streptozo-
tocin, kaj STZ-grupata dijabeti~ni staorci, his-
topatolo{kite ispituvawata so svetlosen mikro-
skop  poka`aa prisustvo na umeren stepen na glo-
merulopatija karakterizirana so zadebeluvawe 
na bazalnata membrana, ekspanzija na mezangijal-
niot matriks, arteriolarna hijalinoza i insu-
dativni proteinski depoziti koi vr{at opstruk-
cija (kongestija) na nekoi kapilari. Sli~ni, no 
od pote`ok stepen glomerularni o{tetuvawa bea 
najdeni kaj istata grupa na `ivotni po 12 nede-
li. Osven toa, histopatolo{kite ispituvawa na 
bubrezite vo kortikomedularnata regija poka`aa 
znaci za pro{iren intersticium so intersti-
cijalna fibroza i dilatacija na tubulite so at-
rofija na epitelot. Kaj nekoi bubre`ni prime-
roci be{e prisutna i vakuolizacija na tubular-
niot epitel so dilatacija na  lumenot od tubu-
lite kako i prisustvo na glikogeni depoziti. 
Krvnite sadovi vo bubre`niot parenhim mikro-
skopski poka`uvaa medijalna hipertrofija so le-
sen stepen na intimalno zadebeluvawe (Slika 1). 
Vo grupite na dijabeti~ni staorci koi primaa 
monoterapija so kandesartan (STZ+CAN) ili pe-
rindopril (STZ+PER), bea najdeni sli~ni prome 

ni vo glomerulite i tubulointersticijalniot kom-
partman kako i kaj STZ grupata po 8 i 12 nedeli, 
so toa {to istite bea pomalku izrazeni (Slika 1).  
 

Za razlika od toa, vo grupata staorci kaj koja be-
{e primeneta dvojna bolkada na RAS (STZ+CAN 

+PER), kaj najgolem del od analiziranite bub-
re`ni primeroci be{e prisuten samo lesen ste-
pen na dijabeti~na glomerulopatija, so lesno iz-
razeni promeni vo tubolointersticiumot. Zade-
beluvaweto na bazalnata membrana, glomerulo-
sklerozata i promenite vo tubulointersticiu-
mot bea zna~ajno pomalku izrazeni kako vo od-
nos na STZ-grupata, taka i vo odnos na STZ+CAN 
i STZ+PER-grupata. Isto taka be{e evidentirana 
i redukcijata na debelinata na arteriskiot zid 
vo zafatenite krvni sadovi vo odnos na ostana-
tite 3 grupi na dijabeti~ni staorci (Slika 1). 
 

Glomeruloskleroti~en indeks (GSI) 
 
Vrednostite na glomeruloskleroti~niot indeks 
(GSI) bea signifikantno zgolemeni kaj STZ-gru-
pata po 8 nedeli (1,636±0,674), a u{te pove}e na 
krajot od studijata (2,077±0,862). Pomalo zgolemu-
vawe na GSI be{e registrirano kaj STZ+CAN i 
STZ+PER-grupite po 8 i po 12 nedeli. Dodatna pre-
vencija na zgolemuvaweto na vrednostite na GSI 
be{e registrirana kaj STZ+CAN+PER grupata, kaj 
koja prose~nite vrednosti po 8 i 12 nedeli izne-
suvaa 0,917±0,515, odnosno 0,769±0,599. Vakvite raz-
liki se signifikanti vo odnos na STZ grupata ka-
ko po 8 taka i po 12 nedeli (p<0,.05) (Slika 2). 
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Sl. 2. Prose~ni vrednosti na glomeruloskleroti~en indeks 

 

Komparativnata statisti~ka analiza na prose~-
nite vrednosti na GSI na krajot od ispituvawe-
to pome|u ispituvanite grupi poka`a signifi-
kantno (p<0,05) poniski prose~ni vrednosti kaj 
STZ+CAN, STZ+PER i STZ+CAN+PER grupite vo od-
nos na soodvetnite prose~ni vrednosti kaj STZ-

grupata. Od druga strana, vrednostite na GSI kaj 
SZT+CAN+PER-grupata bea signifikantno ponis-
ki (p<0,05) vo odnos na soodvetnite vrednosti kaj 
SZT+CAN i SZT+PER-grupite, dodeka vrednostite 
kaj SZT+CAN i SZT+PER ne se razlikuvaa signi-
fikantno pome|u sebe (p>0,05) (Tabela 5). 
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Tabela 5. Prose~ni vrednosti na glomeruloskleroti~en indeks 

Glomeruloskleroti~en indeks % 

 0-Den 4-Nedeli 8-Nedeli 12-Nedeli 

Kontrolna gr.  

X 0,636 0,583 0,545 0,462 

SD 0,505 0,515 0,522 0,519 

STZ  
X 0,545 0,545 1,636 a 2,077 a 

SD 0,522 0,522 0,674 0,862 

STZ+CAN  

X 0,364 0,636 1,182 1,154 

SD 0,505 0,505 0,405 0,555 

STZ+PER  
X 0,455 0,455 1,273 a,b 1,214 a,b 

SD 0,522 0,522 0,647 0,579 

STZ+PER  

X 0,545 0,583 0,917a,b 0,769a,b,c 

SD 0,522 0,515 0,515 0,599 
a<0,05 vs Контролна гр., b<0,05 vs STZ, c<0,05 vs STZ+PER and 

STZ+CAN 

 

Tubulointersticijalen skor 

 
Signifikantno zgolemuvawe na prose~nite vred-
nosti na tubulointersticijalniot skor kaj STZ-
grupata bea najdeni po 8 nedeli, a istite bea u{-
te pove}e izrazeni na krajot od studijata vo od-
nos na kontrolnata grupa (p<0,05). Pomalo zgole-
muvawe na prose~nite vrednosti na tubuloin-
tersticijalniot skor be{e registrirano kaj  

STZ+CAN i STZ+PER grupite vo dvata kontrol-
ni pregledi po 8 i po 12 nedeli. Dodatna preven-
cija na zgolemuvaweto na vrednostite na tubulo-
intersticijalniot skor be{e registrirana kaj 
STZ+CAN+PER grupata, kaj koja prose~nite vred-
nosti po 8 nedeli iznesuvaa 0,759±0,689, a po 12 ne-
deli 0,708±0,624. Vakvite razliki se signifikan-
ti vo odnos na STZ-grupata kako po 8 taka i po 
12 nedeli (p<0,05) (Slika 3). 

 

 
          Sl. 3. Prose~ni vrednosti na tubulointersticijalen skor 

 

Komparacijata na prose~nite vrednosti na tubu-
lointersticijalniot skor na krajot od ispituva-
weto pome|u ispituvanite grupi poka`a signi-
fikantno (p<0,05) poniski vrednosti kaj STZ+CAN, 

STZ+PER i STZ+CAN+PER grupite vo odnos na 
STZ grupata. Od druga strana, vrednostite na tu 
 

bulointersticijalniot skor kaj SZT+CAN+PER 
grupata bea signifikantno poniski (p<0,05) vo 
odnos na soodvetnite vrednosti kaj SZT+CAN i 
SZT+PER grupite, dodeka vrednostite kaj SZT+CAN 

i SZT+PER ne se razlikuvaa signifikantno po-
me|u sebe (p>0,05) (Tabela 6). 
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Tabela 6. Prose~ni vrednosti na tubulointersticijalen skor 

Tubulointersticijalen skor 

 0-Den 4-Nedeli 8-Nedeli 12-Nedeli 

Kontrolna gr.  

X 0,333 0,308 0,310 0,292 

SD 0,482 0,471 0,471 0,464 

STZ  
X 0,348 0,448 1,483a 1,840a 

SD 0,487 0,506 0,688 0,374 

STZ+CAN  

X 0,231 0,423 1,172a,b 1,208a,b 

SD 0,430 0,504 0,602 0,588 

STZ+PER  
X 0,318 0,519 1,207a,b 1,273a,b 

SD 0,477 0,509 0,559 0,631 

STZ+PER  

X 0,304 0,480 0,759a,b,c 0,708a,b,c 

SD 0,470 0,510 0,689 0,624 
a<0,05 vs Контролна гр., b<0,05 vs STZ, c<0,05 vs STZ+PER and 

STZ+CAN 

  

Elektronska mikroskopija 

 
Naodite od ovie ispituvawa uka`uvaat na re-
nalni o{tetuvawa karakteristi~ni za dijabe-
ti~na nefropatija, so poseben akcent na pro-
menite vo glomerularnata filtraciska barie-
ra (glomerularniot endotel i podocitite). Ul-
trastrukturnata analiza poka`a naru{uvawa vo 
glomerularnite visceralni epitelni kletki,  

manifestna kako nevoedna~ena fuzija na podo-
citnite prodol`etoci. Isto taka, evidento e i 
pro{iruvaweto na mezangijalniot matriks so 
zadebeluvawe na glomerularnata bazalna mem-
brana poradi depoziti na bazalno-membranozen 
skleroti~en materijal. Vo krvnite sadovi na 
renalniot parenhim evidentna e medijalna hi-
pertofija so nizok stepen na zadebeluvawe na 
intimata (Slika 4). 

 

 
Sl. 4. Elektronska mikrofotografija od staorci so dijabet induciran so STZ, 12 nedela. (A i B) Nevoedna~ena fuzija na 
podocitnite prodol`etoci, i pro{iruvawe na mezangijalniot matriks so zadebeluvawe na glomerularnata bazalna mem-
brana (zgolemuvawe x20000) 
 
Diskusija 

 
Vo ovaa studija na eksperimentalno induciran 
dijabet, a posledovatelno na toa i dijabeti~na 
nefropatija, bea procenuvani i komparirani 
renoprotektivnite efekti na monoterapijata 
so kandesartan (pretstavnik na ARB) i perin-
dopril (pretstavnik na AKE-inhibitorite) vo 
odnos na kombinacijata kandesartan/perindo-
pril primeneti vo niski dozi.  

Ednokratnata administracija na STZ predizvi-
ka dijabet, so izrazena albuminurija, proslede-
na so lo{a op{ta sostojba, namaluvawe na teles-
nata te`ina i zgolemuvawe na diurezata. Najgo-
lem del od ovie simptomi i znaci bea manifest-
ni ve}e po 4 nedeli, a istite bea poizrazeni po 
8 odnosno 12 nedeli od administracijata na STZ. 
Na krajot od studijata, kaj STZ-grupata staorci, 
evidentirano be{e signifikantno zgolemuvawe 
na vrednostite na odnosot te`ina na bubreg/te-
lesna te`ina vo odnos na kontrolnata grupa na 
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staorci, {to uka`uva na zna~ajni o{tetuvawa 
na bubrezite. Potvrda za razvojot i progresijata 
na dijabeti~nata nefropatija kaj eksperimen-
talnite `ivotni nesomneno pretstavuvaat pato-
histolo{kite analizi na bubre`nite primeroci. 
Patohistolo{kite ispituvawata so svetlosen 
mikroskop po 8 nedeli kaj dijabeti~nite staorci 
poka`uvaat prisustvo na glomerulopatija karak-
terizirana so zadebeluvawe na bazalnata mem-
brana, ekspanzija na mezangijalniot matriks, ar-
teriolarna hijalinoza kako i insudativni pro-
teinski depoziti koi vr{at opstrukcija na ne-
koi kapilari. Sli~ni, no od pote`ok stepen bea 
patohistolo{kite promeni na bubrezite kaj is-
tata grupa na `ivotni po 12 nedeli od adminis-
tracijata na streptozotocin. Sprovedenite se-
mikvantitativni analizi na glomerulite i tubu-
lointersticijalniot kompartman isto taka uka-
`uvaat na zna~ajni naru{uvawa vo glomerulite 
i tubulointersticiumot kaj ispituvanite `ivot-
ni. Vrednostite na glomeruloskleroti~niot in-
deks i tubuloitersticijalniot skor po 8, a osobe-
no po 12 nedeli od administracijata na strepto-
zotocin bea za nekolku pati povisoki vo odnos 
na kontrolnata grupa, {to uka`uva na razvoj na 
umereni do te{ki naru{uvawa vo glomerulite i 
tubulointersticiumot. Ovie naodi se vo soglas-
nost so naodite na Nevin E., spored koi glomerulo-
patijata vsu{nost pretstavuva najva`na strukturna 
promena kaj dijabeti~nata nefropatija [13]. Os-
ven toa, histopatolo{kite ispituvawa na bubre-
zite poka`uvaat i znaci za intersticijalna fib-
roza i tubularna dilatacija, {to e vo soglasnost 
so naodite od studijata na Huang et al., vo koja kaj 
dijabeti~ni gluvci se registrirani glomeru-
larna hipertrofija, sporadi~na intersticijal-
na fibroza i tubularna atrofija bez prekumerno 
izrazena glomerularna skleroza [14]. 

Monoterapijata so kandesartan ili perindo-
pril po~nata 4 nedeli po administracijata na 
streptozotocin rezultira{e samo so parcijal-
ni renoprotektivni efekti. Kaj dvete grupi na 
staorci, iako signifikantno namaleni, po 8 i 
12 nedeli od administracijata na streptozoto-
cin, s# u{te bea lesno do umereno izrazeni albu-
minurijata i patohistolo{ite naru{uvawa vo 
glomerulite i tubulointersticiumot. Za razli-
ka od toa, kombiniranata terapija so kandesar-
tan i perindopril, koja ovozmo`uva dvojna blo-
kada na RAS, poka`a signifikano pogolemi re-
noprotektivni efekti vo odnos na monotera-
pijata so dvata leka. Grupata na staorci kaj ko-
ja be{e primeneta dvojna blokada na RAS ima{e 
samo lesno izrazena albuminurija i patohisto-
lo{ki naod koj poka`uva samo naru{uvawa od 
lesen stepen. Analizata na bubre`nite prime-

roci (glomeruloskleroti~en indeks i tubuloin-
tersticijalen skor) po 8, a u{te poizrazeno po 
12 nedeli, poka`a signifikantno poniski vred-
nosti vo odnos na grupite koi primaa monotera-
pija so eden od dvata leka. Vrednostite na ovie 
parametri kaj ovaa eksperimentalna grupa iako 
signifikano se razlikuvaa, bea blisku do vred-
nostite registrirani kaj kontrolnata grupa. 
Porano, istra`uvawata vo odnos na molekular-
nite mehanizmi na razvojot na dijabeti~nata nef-
ropatija i proteinurijata glavno bile fokusira-
ni na ekspanzijata na mezangijalniot matriks i 
zadebeluvaweto na glomerularnata bazalna mem-
brana kako glavni naru{uvawa kaj dijabeti~na-
ta glomerulopatija [4]. Me|utoa, genezata na pro-
teinurijata kaj dijabetot ne e celosno razjasne-
ta so ekspanzijata na mezangijalniot matriks. Ka-
ko mnogu verojatna  pri~ina treba da se zemat pro-
menite vo glomerulo-filtraciskata bariera, koja 
{to e sostavena od: glomerularen endotelium, glo-
merularna bazalna membrana i podociti (glome-
rularni visceralni epitelialni kletki).  
Glomerularen endotelium: se smeta deka endo-
telijanata disfunkcija rezultira so proteinu-
rija, koja {to se vlo{uva pod vlijanie na in-
traglomerularniot hemodinamski stres [15-16]. 
Me|utoa, i pokraj golemite o{tetuvawa koi mo-
`at da bidat prisutni, glomerularniot endote-
lium mo`e da bide pre~ka za permeabilnosta na 
proteinite [17,18].  
Glomerularna bazalna membrana: zadebeluvawe-
to i gubeweto na selektivnosta kako rezultat na 
dijabetot se smeta deka mo`e da bidat pri~ina 
za pojavata na proteinurijata [19,20]. Me|utoa, 
gubeweto na selektivnosta na glomerularnata ba-
zalna membrana samo delumno ja objasnuva pro-
teinurijata [21], so ogled na toa {to namaluva-
weto na negativno naelektriziranite proteo-
glikani se pojavuva vo pokasnata faza na dija-
beti~nata nefropatija, ponekoga{ dolgo po po-
javata na mikroalbuminurija [22]. Ova doveduva 
do zaklu~ok deka finalnata bariera za plazmat-
skite proteini vsu{nost pretstavuva tenkata 
dijafragma na podocitite [23].  Rezultatite od 
pogolem broj biopti~ni studii sprovedeni kaj 
pacienti so dijabetes melitus i nekolku ekspe-
rimentalni studii poka`uvaat deka funkcio-
nalnite i strukturni o{tetuvawa na podociti-
te se javuvaat mnogu rano kaj dijabeti~nata nef-
ropatija [24-28].  

Naodite od istra`uvawata sprovedeni so elek-
tronska mikroskopija od ovaa studija se vo sog-
lasnost so vakvite podatoci i poka`uvaat deka 
kaj eksperimentalno induciranata dijabeti~na 
nefropatija so streptozotocin, posebno izraze-
ni se naru{uvawata vo glomerularnite visceral-
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ni kletki, manifestni kako nevoedna~ena fu-
zija na podocitnite prodol`etoci.  
To~nata etiologija na o{tetuvaweto i gubewe-
to na podocitite kaj dijabeti~nata nefropati-
ja e s# u{te nedovolno razjasneta i spekulativ-
na, no se smeta deka vo osnova le`at dva mehaniz-
ma i toa: apoptoza na podocitite i odlepuvawe 
na podocitite od glomerularnata bazalna mem-
brana i nivna eliminacija so urinata (podocito-
penija). Vo odlepuvaweto i apoptozata na podo-
citite, zna~ajna uloga mo`e da ima i zgolemeno-
to nivo i prekumernata aktivnost na intraglo-
merularniot transformira~ki faktor na rast 
(TGF-β), a posebno TGF-β1 [29-31]. Podatocite, 
za primarnata uloga na apoptozata kaj humanata 
dijabeti~na nefropatija se s# u{te limitirani. 
Me|utoa, apoptozata, kako eden od glavnite me-
hanizmi vo razvojot na dijabeti~nata nefropa-
tija  e poka`ana vo nekolku in vitro i in vivo eks-
perimentalni studii. Pri toa, kako glaven fak-
tor za razvojot i indukcijata na apoptozata se 
izdvojuva angiotenzin-II. U{te vo trudot na Suzuki 
J, et al., e poka`ano deka angiotenzin-II poseduva 
antiproliferativni i proapoptoti~ki efekti 
na vaskularnite mazni muskulni kletki (VSMC) 
[32]. Rezultatite od nekolku studii poka`uvaat 
deka angiotenzin-II ja stimulira apoptozata ne 
samo vo tubularniot bubre`en kompartman, tuku 
i vo glomerulite i intersticiumot. Istovreme-
no, rezultatite od ovie studii poka`uvaat deka 
apoptozata inducirana so angiotenzin-II mo`e 
da se prevenira so upotreba na AT-1 blokatori 
(kandesartan) [33]. 

Vo studijata na Menini S, et al., izvedena na eks-
perimentalen model na dijabeti~na nefropatija 
inducirana so streptozotocin kaj staorci e po-
ka`ano deka edna od glavnite patolo{ki pro-
meni, vsu{nost pretstavuva zgolemenata apopto-
za vo glomerulite, posebno izrazena vo podoci-
tite, vo sporedba so nedijabeti~nite staorci [34]. 

Postojat limitiran broj na eksperimentalni stu-
dii na staorci vo koi bilo ispituvano vlija-
nieto na kombinacijata AKE inhibitori/ARBs 
na renalnite o{tetuvawa kaj dijabeti~na nef-
ropatija inducirana so streptozotocin. Rezul-
tatite od ovie ispituvawa poka`ale signifi-
kantno podobruvawe na renalnata funkcija so 
kombinacijata vo sporedba so monoterapijata, vo 
odnos na klirensot na kreatininot, proteinuri-
jata i renalnata histologija. Vo odnos na pro-
teinurijata zabele`ano e zna~ajno namaluvawe 
so kombinacijata AKE inhibitori/ARBs vo odnos 
na monoterapijata i toa kaj eksperimentalnite 
modeli kade {to ima signifikantna proteinu-
rija, za razlika od eksperimentalnite modeli 
kade {to proteinurijata ne bila izrazena kako 

{to e kaj hipertenzivnite renalni o{tetuvawa 
[31,35-37]. Podatocite dobieni kako od humanite 
taka i od animalnite studii poka`uvaat kom-
pleksna slika vo odnos na potencijalniot be-
nefit od tretmanot so kombinacijata AKE inhi-
bitori/ARBs vo ostvaruvaweto na renoprotektiv-
nite efekti. Se smeta deka kombinacijata ima 
podobri efekti kaj dijabeti~nata nefropatija 
i hiperproteinuri~nite zaboluvawa vo odnos na 
efektot kaj hipertenzivnite renalni o{tetuva-
wa kade {to ovoj tretman nema dodaten benefit. 
Ovie soznanija mo`e da se dol`at na faktot {to 
glavna komponenta vo progresijata na dijabeti~-
nata nefropatija e promenetata receptorna eks-
presija na intrarenalniot RAAS [38, 39], {to $ 
dava pogolema mo`nost na dvojnata blokada na 
RAAS za podobar efekt kaj dijabetot vo odnos na 
drugite zaboluvawa. [to se odnesuva do proteinu-
rijata, glomerularniot pritisok-  koj  e reguli-
ran od RAAS-ima golemo zna~ewe i mo`e da bide 
namalen so kombinirana RAAS-blokada, so {to 
se objasnuvaat podobrite efekti na kombinira-
nata RAAS-blokada na proteinurijata [40]. 

 

Zaklu~ok 
 
Rezultatite dobieni i vo ovaa eksperimentalna 
studija jasno potvrduvaat deka dvojnata blokada 
na RAAS so niski dozi na AKE-inhibitor (perin-
dopril) i ARB (kandesartan) ima sinergisti~ki 
efekt vo ostvaruvaweto na renoprotektivnite 
efekti. Taa manifestira signifikantno poizra-
zeni renoprotektivni efekti vo odnos na mono-
terapijata so koj bilo od dvata leka primeneti 
kako monoterapija i bi mo`ela da pretstavuva 
medikamentozna terapiska opcija za tretman na 
pacienti so dijabeti~na nefropatija.  
 
Konflikt na interesi. Ne e deklariran. 
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Abstract 

 
Introduction. Endothelial injury is the earliest and clini-

cally relevant pathophysiological process in the atheroscle-

rosis development. The loss of biological activity of the 

endothelium causes reduction of nitric oxide and is rela-

ted to increased expression of pro-thrombolysed factors, 

pro-inflammatory adhesive molecules, cytokines and che-

motactic factors. Cytokine such as the tumor necrosis fac-

tor-alpha (TNF-alpha) or interleukin 1(IL-1) may stimulate 

the interleukin 6(IL-6) and interleukin 8(IL-8) expressions.  

Methods. For the purposes of this study results of 38 

patients with ST-elevation myocardial infarction were 

evaluated and compared during the period of 2009-2012. 

All patients included in the study underwent percutaneous 

coronary interventions and thromboaspiration.  

Results. The average level of IL-6 in peripheral blood 

was 5,6±6,3, with minimum of 0,29 and maximum 31,1. 

The peripheral blood samples showed higher values, the 

average being 14,9±25,8; minimum 0,5 and maximum 

144,2. According to the Mann-Whitney U test, the diffe-

rence between the average levels of IL-6 in the peripheral 

blood samples and the culprit samples was statistically 

significant. The average value of CRP in the peripheral 

blood of patients was 3,1±3,7; minimum 0,2 and maxi-

mum 15,37. The culprit sample showed higher values, the 

average being 2,48±3,3; minimum 0,16 and maximum 15,1. 

According to the Mann-Whitney U test, the difference 

between the average values of CRP in the peripheral sam-

ple and the culprit sample was statistically insignificant. 

Conclusions. These variations of IL-6 levels in coronary 

and systemic circulation indicate that IL-6 is produced at 

the site of ruptured plaque by endothelial cells, macro-

phages and vascular smooth muscle cells, whereas CRP 

has mainly hepatic origin and is driven locally by the 

process of phagocytosis. 
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Apstrakt 
 
Voved. Povredata na endotelot pretstavuva po~e-
ten i klini~ki relevanten patofiziolo{ki 
mehanizam vo razvojot na aterosklerozata. Gube-
weto na biolo{kata aktivnost na endotelot 
predizvikuva redukcija na azotniot oksid i e 
povrzano so zgolemena ekspresija na pro-trom-
boliti~kite faktori, pro-inflamatornite athe-
zivni molekuli, citokini i hemotakti~ni fak-
tori. Primarnite citokini ja stimuliraat pro-
dukcijata na IL-6, koj, pak, ja inducira ekspresi-
jata na hepatalnite geni koi ja induciraat eks-
presijata na reaktantite na akutnata faza ka-
kov {to e S-reaktivniot protein (CRP).  
Metodi. Za celite na ovaa studija bea evaluirani 
i sporedeni rezultatite od 38 pacienti so CT-
elevacija miokarden infarct, tretirani so per-
kutani koronarni intervencii i tromboaspira-
cija vo periodot od 2009 do 2012 godina.  
Rezultati. Srednata vrednost na IL-6 vo perifer-
nata krv na ispituvanite pacienti iznesuva{e 
5,6±6,3 (rang 0,29-31,1), vo primerocite od koro-
narnata cirkulacija srednata vrednost na IL-6 be-
{e povisoka i iznesuva{e 14,9±25,8, (rang 0,5-144,2). 
Spored Mann-Whitney U test razlikite me|u sred-
nite vrednosti na IL-6 vo perifernata i koronar-
nata cirkulacija bea statisti~ki zna~ajni (p=0,02).  
Srednata vrednost na CRP vo perifernata krv na 
ispituvanite pacienti iznesuva{e 3,1±3,7 (rang 
0,2-15,37), vo primerocite od koronarnata cir-
kulacija srednata vrednost na CRP be{e poniska 
i izneduva{e 2,48±3,3, (rang 0,16-15,1). Spored Mann-

Whitney U test, razlikite me|u srednite vrednosti 
na CRP vo perifernata i koronarnata cirkula-
cija bea statisti~ki nezna~ajni. 
Zaklu~ok. Ovie razliki vo nivoata na  IL-6 vo ko-
ronarnata i sistemskata cirkulacija sugeriraat 
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deka IL-6 se producira na mestoto na rupturira-
nata plaka od strana na endoteknite kletki, mak-
rofagite i vaskularnite mazni muskulni kletki, 
dodeka CRP ima poteklo od heparot i preku pro-
cesot na fagocitoza se sre}ava na mestoto na rup-
turiranata plaka.  
 
Klu~ni zborovi: IL-6, hs-CRP, akuten infarkt na 
miokard, perkutani koronarni intervencii    
___________________________________________ 

 

Introduction 
 

Endothelial injury is the earliest and clinically relevant 

pathophysiological process in the atherosclerosis develop-

ment [1]. Тhere is an increased risk of cardiovascular di-

seases in patients with endothelial dysfunction [2]. The 

loss of biological activity of the endothelium causes re-

duction of nitric oxide and is related to increased expre-

ssion of pro-thrombolysed factors, pro-inflammatory adhe-

sive molecules, cytokines and chemotactic factors. Cyto-

kines decrease bioavailability of NO, thus increasing the 

production of reactive oxide groups (ROG). ROG reduce 

the activity of NO directly through oxidation modification 

of NO-synthetase or guanosine cyclase. The reduced bio-

availability of NO influences the regulation of the expre-

ssion of the vascular cell adhesion molecule-1 (VCAM-1). 

VCAM-1 causes linking of monocytes and lymphocytes 

in the endothelium, which is actually the first step of 

vascular wall invasion [3]. 

Another effect of the NO is inhibition of the lymphocytes 

adhesion. The NO reduction also induces expression of 

the monocyte chemotactic protein-1 (MCP-1), which results 

in activation of the monocytes [4,5]. NO is in permanent 

equilibrium with endothelin 1(ET1), which regulates the 

vascular tonus. Plasma concentrations of ET1 increase 

in patients with advanced atherosclerosis and these are in 

positive correlation with the seriousness of the disease. 

Except for vasoconstrictory action, ET1 causes adhesion 

of leukocytes and formation of thrombi [6]. 

With dysfunctional endothelium there is expression of R-

selectin (stimulated by agonists as the thrombin) and E-

selectin (induced by interleukin 1(IL-1)) or tumor necro-

sis factor-alpha (TNF-alpha) [7]. The expression of the 

intracellular adhesion molecule 1(ICAM-1) by the macro-

phages and the endothelium and the expression of VCAM-

1 from the endothelial cells are induced by the inflamma-

tory cytokines such as IL-1, TNF-alpha and interferon-gama 

(IFN-gama) [8]. 

Endothelial cells produce MCP-1, too, stimulating the fac-

tor of monocyte colony (M-CSF, monocyte colony sti-

mulating factor) and interleukin 6 (IL-6) which streng-

thens the inflammatory cascade. The production of IL-

6 by the smooth muscle cells is the main stimulus for 

production of C-reactive protein (CRP). The studies have 

shown that CRP plays a role in the pro-inflammatory  

condition of the plaque through mediation of the mo-

nocyte activation and through stimulation of the mono-

cytes that release IL-1, IL-6, and TNF-alpha [9].
 
The inju-

red endothelium is the site where lipids freely enter the 

sub-endothelial area. 

Cytokine such as the tumor necrosis factor-alpha (TNF-

alpha) or interleukin 1(IL-1) may stimulate the interleu-

kin 6(IL-6) and interleukin 8(IL-8) expressions. These 

cytokines are produced by neutrophils and macropha-

ges located in the atheromatous plaques. They are deri-

vatives of non-vascular sources and are reflection of ge-

neralised inflammatory conditions such as chronic infec-

tion, conditions related to atherogenesis and its clinical 

manifestations. The presence of vascular and extravas-

cular sources of inflammatory cytokines is individual [10]. 

The primary cytokines (TNF-alpha), IL-1, stimulate pro-

duction of endothelial cells, adhesive molecules, procoagu-

lants and other mediators that are found in the circulation. 

The primary cytokines also stimulate production of me-

ssenger cytokin IL-6 which induces expression of hepatic 

genes leading to activation of the acute stage reactants such 

as C-reactive protein (CRP) found in the circulation. 

TNF-alpha also causes stimulation of IL-6 [11-13]. 

In acute coronary syndrome patients the leukocytes ad-

hesion is increased, which points to strong inflammatory 

response in these patients. 

 

Materials and methods 

 

For the purposes of this study results of 38 patients with 

STEMI were evaluated and compared during the period 

of 2009-2012. All patients included in the study underwent 

percutaneous coronary interventions and thromboaspiration.  

The results of the inflammatory markers obtained in the 

coronary (culprit lesion) circulation and systemic circulation 

of random patients were compared. The levels of inflamma-

tory markers in the systemic circulation after 6 months 

were considered as control group compared with the level 

of inflammatory markers in the coronary circulation with 

same patient. 

The coronary angiographies and re-coronary angiographies 

were performed by standard procedures in the Labora-

tory for interventional cardiology, University Clinic of 

Cardiology, Skopje using Shinoby apparatus. 

All percutaneous interventions were done by transra-

dial approach. 

After identification of the culprit lesion, 100 IU/kg he-

parin was applied. The culprit artery was entered with 

6F guiding catheter and Guard Wire. Export catheter is 

6F (1,37 mm internal lumen). At its proximal end a va-

cuum syringe is connected while the distal point during 

aspiration of the thrombus is a guide in front of the wire. 

When opening the vacuum syringe with simple mechani-

cal aspiration, the thrombus is eliminated from the coro-

nary artery. PCI was performed by pre-dilatation and in-

stalling of one or more stents. 
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Blood Collection and Plaque Aspiration 

 

The blood samples were collected according to the fo-

llowing protocol. Firstly, sample was taken from the ra-

dial artery, which is peripheral blood. Samples from the 

occlusion areas were taken with the first aspiration imme-

diately at entering into the lesion; the second aspiration 

was done during passing through the lesion. Aspiration 

catheter Export was used for the thrombus aspiration. 

To this end, syringe filled with air was applied in order to 

evade thrombus dilution. For prevention of thrombi adhe-

rence for the lumen, clearance with physiological solu-

tion was used prior to the next passing through with the 

catheter. The separation of the aspirated plaque from 

the blood was made by "seeding through" technique using 

filter with pores of 40mm. The heparinized blood was 

centrifuged and the obtained serum was frozen at -20C 

for further analysis of specific parameters. 

 

Immunochemical Analyses 

 

For the study objectives, the following parameters were 

examined: 

 

• High sensitive CRP  

• Interleukin 6 (IL-6) 

 

Hs-CRP was determined on Roche-Integra analyzer using 

commercial tests from Roche Diagnostics GmbH with 

maximum coefficients varying from 2,8-5,8%. 

For detection of specific antibodies to IL-6, Immulite sys-

tem was used from DPC, LA, USA. The Immulite system 

uses essay-specific antibodies or antigenes put on plastic 

ball carriers as solid stage, reagent marked with alkaline 

phosphatase and chemiluminescent enzyme-substrate. 

The ball carrier is located in a test unit, which is a ve-

ssel in which the immune reaction is ongoing, the incu-

bation, the procedure of clearance as well as creation of 

light signal. The whole process in the Immulite system 

is automated. After application of previously dissolved 

serum, the dissolving is equal for all antigenes (1:20) in 

the test unit; incubation with alkaline phosphatase follows, 

then liquid mixture is swiftly separated from the ball ca-

rrier in the process of clearance when the test unit rolls 

with fast speed by it vertical axis. The unnecessary liquid 

is collected in the appropriate chamber of the test unit, the 

ball carrier is free and contains only the bound to itself 

specific antibody. Then the bound antibodies are quanti-

fied with substrate which produces light. The lighting 

emission detects the photo multiplication tube, and the 

report for each sample is generated in its computer sys-

tem. The interpretation of the results is as following: if the 

value is <0,9, the result is negative. If the value is >= 1,1, 

the result is positive regarding presence of specific antibodies. 

IL-6 was analyzed on Immulite 2000 analyzer with 

application of chemiluminescent method by DPC with 

maximum coefficient of variation of 11%. 

 

Results 

 

We evaluated and compared 38 patients with STEMI, 

34(89,4%) were males and 4(10,5%) were females. The 

average age of patients was 51 years (Figure 1). 
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Fig. 1. Graphic presentation of patients’ average age 

 

The average value of IL-6 in peripheral blood of patients 

was 5,6±6,3, with minimum of 0,29 and maximum 31,1. 

The peripheral blood samples showed higher values, the 

average being 14,9±25,8, where the minimum was 0,5 and 

maximum 144,2. The difference between the average va-

lues of IL-6 in the peripheral samples and the culprit 

samples was statistically significant (p<0,01).The average 

value of CRP in the peripheral blood of patients was 

3,1±3,7, minimum 0,2 and maximum 15,37. The culprit 

sample showed lower values, the average being 2,48 

±3,3, with minimum of 0,16 and maximum 15,1. The di-

fference between the average values of CRP in the pe-

ripheral samples and the culprit samples was statisti-

cally insignificant (p>0.01) (Tables 1, 2 Figure 2). 
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Table 1. Average values of molecular parameters in peripheral samples and culprit samples 

– acute phase 

Acute phase Variable Valid N Mean Minimum Maximum Std.Dev. 

IL-6 38 5,60763 0,29 31,13 6,25902 Peripheral 

samples hs-CRP 38 3,10237 0,2 15,37 3,68248 

IL-6 38 14,88789 0,5 144,2 25,81322 Culprit 

samples hs-CRP 38 2,48053 0,16 15,1 3,32141 

 
Table 2. The difference in molecular parameters in peripheral samples and 

culprit samples-acute phase 

Variable 
Rank Sum 

Group 1 

Rank Sum 

Group 2 
U Z p-level 

IL-6 1249,000 1677,000 508,0000 -2,22318 0,026204 

hs-CRP 1561,500 1364,500 623,5000 1,02329 0,306172 
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Fig. 2. Correlation of molecular parameters in peripheral samples and culprit samples in acute phase 

 

The average value of patients’ IL-6 in peripheral sample 

after 6 months was 3,7 ±3,9, with minimum of 1,13 and 

maximum 19,5. The peripheral sample showed higher 

values, the average being 4,1±4,5, where the minimum 

was 1,58 and maximum 26,63. The difference between the 

average values of IL-6 in the peripheral samples and the 

coronary samples was statistically insignificant (p>0,01). 

The average value of the patients’ Hs-CRP in the periphe-

ral blood after 6 months was 1,7±2,7, minimum 0,07 and ma-

ximum 12,6. The intracoronary sample showed higher va-

lues, the average being 1,6±2,5, with minimum of 0,1 and 

maximum of 10,62. The difference between the average 

values of Hs-CRP in the peripheral sample and the corona-

ry sample was statistically insignificant (p>0,01) (Tables 

3, 4). Three patients (7,9%) died at 6 months follow-up. 
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Table 3. Aaverage values of molecular parameters in peripheral samples and coronary 

samples after 6 months 

After 6 

months 
Variable 

Valid 

N 
Mean Minimum Maximum Std.Dev. 

IL-6 35 3,68371 1,13 19,49 3,89559 Peripheral 

sample hs-CRP 35 1,70294 0,07 12,6 2,74421 

IL-6 35 4,07886 1,58 26,63 4,51393 Culprit 

sample hs-CRP 35 1,59971 0,1 10,62 2,46252 

 
Table 4. Difference in molecular parameters in peripheral sample and 

coronary sample after 6 months 

Variable 
Rank Sum 

Group 1 

Rank Sum 

Group 2 
U Z p-level 

IL-6 1145.000 1340.000 515.0000 -1.14524 0.252109 

hs-CRP 1250.000 1235.000 605.0000 0.08810 0.929801 

 

Discussion 

 

The plaque rupture in acute myocardial infarction triggers 

inflammatory processes, which are driven from the endo-

thelial dysfunction. The role of CRP is still controversial, 

is CRP a mediator of a disease or a marker of an infla-

mmatory process? In our study the levels of hs-CRP from 

the coronary circulation were notably lower compared to 

the levels of IL-6 from the same blood samples. The 

reason for the decreased levels of hs-CRP in coronary 

circulation may be that the occluded artery represents a 

closed environment and hence prevents systemic hs-CRP 

reach the occluded artery as well as the increased local 

uptake of hs-CRP in the process of plaque formation. 

CRP is one of the most important acute stage reactants in 

people. Although CRP is mainly produced in the hepar as 

a response to injury or infection, it may also be found in 

the wall of the blood vessels, synthetised by macrophages 

and smooth muscle cells. Studies of Burke and Jabs sho-

wed presence of CRP in the atherosclerotic lesions and 

the atherectomy samples [14]. In the atherogenesis pro-

cess, CRP is mobilizing LDL from the artery wall [15]. 

CRP is involved directly in the intra-plaque inflammatory 

process through stimulating monocytes to release infla-

mmatory cytokines, while through LDL opsonization, [16] 

CRP is a promotor of foam cells formation. CRP, through 

activation of the complement, leads to further progre-

ssion and destabilization of the atherosclerotic plaques [17]. 

IL-6 is a cytokine which has a role in the humoral and 

cellular immunity. It is produced as a response to many 

factors among which are infection, IL-1, Interferon gama 

and TNF-alpha [18].
 
Interleukin 6 is a central mediator to 

the response of the acute stage and primary determinant 

of the hepatic production of CRP. Although increased 

levels of IL-6 are found in some chronic inflammatory 

conditions, experimental studies indicate that vascular en-

dothelia and smooth muscle cells from normal arteries 

and arteries with atherosclerotic lesions produce interleu-

kin 6. Interleukin 6 gene transcripts are expressed in athe-

rosclerotic lesions [19].
 
Prospective studies of healthy 

and high-risk patients indicate that increased levels of 

CRP, as marker of the IL-6 activity, are related to co-

ronary and cerebrovascular incidence [18,19].
 
The in-

creased production of interleukin 6 from the endothe-

lium and the smooth muscle cells has direct effects on 

the proliferation of the plaque and its stability. In the 

FRISC II study, IL-6 has been reported to be an inde-

pendent predictor of mortality in ACS patients. Appli-

cation of early invasive strategy in patients with increa-

sed levels of IL-6 results in dramatic (65%) reduction 

of mortality after one-year follow-up [20,21]. 

 

Conclusions 
 

Inflammatory processes play a pivotal role in all stages 

of atherosclerosis. Many risk factors trigger inflamma-

tory reactions and injury to the endothelium.  

Levels of high sensitive CRP in systemic circulation and 

in blood samples from coronary arteries were approxi-

mately equal, while levels of IL-6 were higher in corona-

ry compared to systemic circulation. These variations of 

IL-6 levels in coronary and systemic circulation sugges-

ted that IL-6 is produced at the site of ruptured plaque 

by endothelial cells, macrophages and vascular smooth 

muscle cells, whereas CRP has mainly hepatic origin and 

is driven locally by the process of phagocytosis. These 

findings suggest that many risks initiate activation of 

local inflammatory process in coronary vessels which 

leads to plaque rupture, formation of thrombi and occ-

lusion of coronary arteries and developing of ischemia 

and acute myocardial infarction. 

Growing evidence suggests that elevated plasma levels 

of vascular wall inflammation markers may help to predict 

future risk of plaque rupture. 

 
Conflict of interest statement. None declared. 

 

References 

 
1. Ross R. Atherosclerosis-an inflammatory disease. N Engl 

J Med 1999; 340: 115-126. 

2. Widlansky ME, Gokce N, Keaney JF Jr, Vita JA. The cli-

nical implications of endothelial dysfunction. J Am Coll 

Cardiol 2003; 42: 1149-1160. 

3. Stocker R, Keaney JF Jr. Role of oxidative modifications 

in atherosclerosis. Physiol Rev 2004; 84: 1381-1478. 



 
 Variations in levels of IL-6 and hs-CRP   

 

 

98 

4. Kubes P, Suzuki M, Granger DN. Nitric oxide: an endogenous 

modulator of Leuocyte adhesion. Proc Natl Acad Sci USA 

1991; 88: 4651-4655. 

5. Zeiher AM, Fisslthaler B, Schray-Utz B, Busse R. Nitric 

oxide modulates the expression of monocytechemoattractant 

protein 1 in cultured human endothelial cells. Circ Res 1995; 

76: 980-986. 

6. Halim A, Kanayama N, el Maradny E, et al. Coagulation in 

vivo microcirculation and in vitro caused by endothelin-1. 

Thromb Res 1993; 72: 203-209. 

7. Benagiano M, D’Elios MM, Amedei A, et al. Human 60-kDa 

heat shock protein is a target autoantigen of T cells derived from 

atherosclerotic plaques. J Immunol 2005; 174: 6509-6517. 

8. Hansson GK, Libby P. The immune response in atherosclerosis: 

a double-edged sword. Nat Rev Immunol 2006; 6: 508-519. 

9. Verma S, Devaraj S, Jialal I. Is C-reactive protein an innocent 

bystander or proatherogenic culprit? C-reactive protein pro-

motes atherothrombosis. Circulation 2006; 113: 2135-2150.  

10. Tedgui A, Mallat Z. Cytokines in Atherosclerosis: Pathogenic 

and Regulatory Pathways. Physiol Rev 2006; 86: 515-581.  

11. Kolodgie FD, Narula J, Burke AP, et al. Localization of 

apoptoticmacrophages at the site of plaque rupture in sudden 

coronary death. Am J Pathol 2000; 157: 1259-1268. 

12. Libby P. Inflammation in atherosclerosis. Nature 2002; 420: 

868-874. 

13. Naghavi M, Libby P, Falk E, et al. From vulnerable plaque to 

vulnerable patient: a call for new definitions and risk assess-

ment strategies: part II. Circulation 2003; 108: 1772-1778. 

14. Norja S, Nuutila L, Karhunen PJ, Goebeler S. C-reactive pro-

tein in vulnerable coronary plaques. J Clin Pathol 2007; 

60: 545-548. 

15. Ortolani P, Marzocchi A, Marrozzini C, et al. Predictive value 

of high sensitivity C-reactive protein in patients with ST-

elevation myocardial infarction treated with percutaneous 

coronary intervention. Eur Heart J 2008; 29: 1241-1249. 

16. Doroteia S, de Lacerda PA. High-sensitivity C-reactive pro-

tein as a biomarker of risk in coronary artery disease.  Rev 

Port Cardiol 2012; 31: 733-745. 

17. Lopez-Cuenca A, Manzano-Fernandez S, Lip GY, et al. In-

terleukin-6 and High-sensitivity C-reactive Protein for the 

Prediction of Outcomes in Non-ST-segment Elevation Acute  

Coronary Syndromes. Rev Esp Cardiol 2013; 66(3): 185-192. 

18. Shantsila E, Tapp LD, Wrigley BJ, et al. Receptors to inter-

leukin-6 and adhesion molecules on circulating monocyte 

subsets in acute myocardial infarction. Thromb Haemost 

2013; 110(2): 340-348.  

19. Anderson DR, Poterucha JT, Mikuls TR, et al. IL-6 and its 

receptors in coronary artery disease and acute myocardial 

infarction. Cytokine 2013; 62(3): 395-400.  

20. FRISC II investigators. Fragmin and Fast Revascularization 

during Instability in Coronary artery disease. Lancet 1999; 

354: 701-707. 

21. Dutta P, Courties G, Wei Y, et al. Myocardial infarction 

accelerates atherosclerosis. Nature 2012; 487(7407): 325-

329. 

 

 



Mak Med Pregled 2013; 67(2): 99-104 
 

 

99

MMP 
Originalen trud 
 

PREVENCIJA NA POST-ENDOSKOPSKA RETROGRADNA 
HOLANGIOPANKREATOGRAFIJA PANKREATIT  
 

PREVENTION OF POST-ENDOSOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY 
PANCREATITIS 
 

\orgi Deriban, Urim Isahi, Vladimir Andreevski, Jane Mi{evski, Emilija 
Nikolovska, Mirko Krstevski i Nenad Joksimovi}  
 
JZU Univerzitetska klinika za gastroenterohepatologija, Medicinski fakultet, 
Univerzitet "Sv. Kiril i Metodij", Skopje, Republika Makedonija 
 

Apstrakt  
 
Voved. Akutniot pankreatit se javuva vo 5-15% od 
slu~aite po endoskopska retrogradna holangio-
pankreatografija (ERCP) i ja pretstavuva naj~es-
tata seriozna komplikacija po ERCP. Endoskop-
skata intervencija mo`e da rezultira so edem i 
kompromitirana drena`a na pankreasniot kanal 
{to pretstavuva va`en faktor vo patogenezata 
na pankreatitot. Pankreasnite stentovi imaat 
cel mehani~ki da ja preveniraat kompromitira-
nata drena`a so {to go namaluvaat rizikot za 
post-ERCP pankreatit. Celta na trudot e da se 
prika`e iskustvoto na na{ata klinika so pank-
reasnite stentovi vo prevencija na post-ERCP 
pankreatit i da se dade kratok pregled na ostana-
tite opcii za prevencija na post-ERCP pankreatit. 
Metodi. Vo trudot se vklu~eni vkupno 10 pacien-
ti kaj koi poradi visok rizik za post-ERCP pan-
kreatit e postaven pankreasen stent. Pankreas-
nite stentovi bea polietilenski, 7 fren~ni, so 
flap na distalniot kraj i vkupna dol`ina od 5 cm.  
Rezultati. Kaj 10 pacienti so pove}ekratni neus-
pe{ni obidi za bilijarna kanilacija ili pri-
kat-papilotomija ili pak, povtoreni (pove}e od 
tri) pankreasni kanilacii be{e postaven pankrea-
sen stent. Kaj 6 pacienti, po postavuvaweto na 
pankreasniot stent, vo tekot na istata interven-
cija uspe{no se kanilira{e i bilijarnoto steblo. 
Pri vtoroto ERCP, kaj dvajca pacienti uspe{no 
se kanilira{e bilijarnoto steblo, dodeka kaj dru-
gite dva pacienta i povtorniot obid ostana bez-
uspe{en. Kaj nitu eden pacient ne se javi te`ok 
post-ERCP pankreatit.    
Zaklu~ok. Na{ite prvi~ni iskustva uka`uvaat 
deka pankreasnite stentovi imaat efekt vo pre- 
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vencija na post-ERCP pankreatitot. Procentot 
na post-ERCP pankreatit kaj selektirani rizi~-
ni pacienti iznesuva i do 20,5%. So postavuva-
weto na pankreasen stent kaj na{ite visoko ri-
zi~ni pacienti, vo nitu eden slu~aj ne se javi ume-
ren ili te`ok post-ERCP pankreatit. Ostanuva 
vo natamo{ni studii da se potvrdi efikasnosta 
na pankreasnite stentovi vo prevencija na post-
ERCP pankreatitot, no i da se proceni dali tre-
ba da se pro{irat indikaciite za pankreasno-
to stentirawe. 
 
Klu~ni zborovi: ERCP, pankreatit, pankreasni 
stentovi 
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Abstract 

 

Introduction. Acute pancreatitis presents the most co-

mmon complication after endoscopic retrograde cholan-

giopancreatography (ERCP) occurring in 5-15% of patients. 
Instrumental manipulation during the procedure may 
result in edema of the papilla and/or pancreatic duct 
causing impairment of the pancreatic drainage. Impaired 
pancreatic drainage plays an important role in the pa-

thogenesis of acute pancreatitis. Pancreatic stents aim to 
preserve outflow of the pancreatic juice thereby reducing 
post-ERCP pancreatitis. This paper presents our expe-

rience with the efficacy of pancreatic stents in reducing 
post-ERCP pancreatitis and outlines further options for 
prevention of post-ERCP pancreatitis.  
Methods. In ten patients with increased risk for post-
ERCP pancreatitis pancreatic stents were placed. Risk 
factors for post-ERCP pancreatitis were difficult cannu-

lation or repeated (more than 3) pancreatic cannula-

tions or precut papillotomy. The inserted stents were 
flanged with a diameter of 7 F and total length of 5 cm.    
Results. In 6 out of 10 patients, after multiple attempts 
for biliary cannulation or repeated pancreatic cannulations, 
a pancreatic stent was placed and subsequently the bile 
duct was cannulated. In the remaining 4 patients a pan-
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creatic stent was placed and biliary cannulation attemp-

ted during repeat ERCP. In two patients biliary cannula-

tion succeeded in the second ERCP while in the other 
two cannulation failed. None of these 10 patients had 
moderate or severe post-ERCP pancreatitis.          
Conclusions. According to our initial experience, pan-

creatic stents showedefficacy in preventing post-ERCP 
pancreatitis. None of our stented patients developed post-
ERCP pancreatits while this complication occurs in about 
20,5% of unstented (high risk) patients. Further experien-

ce is required to confirm our promising initial data and 
to assess if this technique also reduces post-ERCP pan-

creatitis in unselected patients.   
 

Key words: ERCP, pancreatitis, pancreatic stent 
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Voved 
 
Post-ERCP pankreatitot se definira kako de 
novo nastanat akuten pankreatit po ERCP. Se 
javuva vo 5-15% od slu~aite po ERCP [1] i se ka-
rakterizira so jaka pankreasna abdominalna bol-
ka i barem trikraten porast na amilazite nas-
tanati vo tekot na 24 ~asa po ERCP [2]. Za raz-
lika od post-ERCP pankreatitot, tranzitorna-
ta hiperamilazemija se javuva vo 75% od slu-
~aite po ERCP i e bezna~ajna [3]. Andriulli i sor. 
vo sistematski pregled na studii na{le deka post-
ERCP pankreatitot vo 45% e lesen pankreatit, 
vo okolu 44% umereno te`ok pankreatit, dodeka 
vo 11% e te`ok pankreatit. Mortalitetot kaj 
pacientite so post-ERCP pankreatit, vo ovoj 
sistematski pregled na studii so vkupno 16885 
pacienti, bil 3% [4]. Patofiziologijata na post-
ERCP pankreatitot vklu~uva rizik-faktori 
povrzani so pacientot i rizik-faktori povrzani 
so intervencijata. Spored Masci i sor. vo meta-
analiza od 15 studii [5] kako zna~ajni faktori na 
rizik od strana na pacientot se identificira-
ni disfunkcija na Odieviot sfinkter (RR 4,09, 
95% CI 3,37-4,96), prethoden pankreatit (RR 2,46, 
95% CI 1,93-3,12), `enski pol (RR 2,23, 95% CI 
1,75-2,84), vozrast pod 60 godini (OR 1,5, 95% CI 
1,046-2,103) i otsustvo na hroni~en pankreatit 
(OR 1,87, 95% CI 1,00-3,48). Faktori na rizik po-
vrzani so intervencijata se prikat-papilotomi-
ja (RR 2,71, 95% CI 2,02-3,63), injektirawe na kont-
rast vo pankreasniot kanal (RR 2,2, 95% CI 1,6-3,01), 
pove}ekratni (pove}e od 10) obidi za kanilacija 
(OR 14,9, 95% CI 10,50-21,26), bolka vo tek na ERCP 
(OR 1,9, 95% CI 1,113-3,438), papilotomija na minor-
nata papila (OR 3,82, 95% CI 2,003-7,106) i opaci-
fikacija na sekundarnite pankreasni kanali. Ri-
zik-faktorite se kumulativni, taka {to pacient 

so pove}e rizik-faktori ima isklu~itelno golem 
rizik za post-ERCP pankreatit.  
 
Opcii za redukcija na post-ERCP 
pankreatit 

 
Postojat pove}e farmakolo{ki agensi ~ie dej-
stvo se ispituva vo odnos na preveniraweto na 
post-ERCP pankreatitot. Nesteroidnite antirev-
matici (NSAID) se potentni inhibitori na pro-
inflamatornite medijatori fosfolipaza A(2) 
i prostaglandin i poradi vakvoto nivno svojstvo 
se ispituvaat vo prevencija na post-ERCP pan-
kreatit [6]. Elmunzer i sor. vo metaanaliza  od 4 
studii so vkupno 912 pacienti na{ol deka pro-
filakti~koto davawe na NSAID efektivno go 
reducira post-ERCP pankreatitot (RR 0,36 po 
rektalno aplicirawe na NSAID 0,36) [7]. Glice-
ril trinitrat kako mazno mukulen relaksans 
ima svojstvo da go sni`uva pritisokot na Odieviot 
sfinkter, no vo momentov poradi kontradiktor-
nite rezultati vo odnos na uspe{nosta na pre-
venirawe na post-ERCP pankreatit [8-11] ne se 
prepora~uva za rutinska prevencija. Somatosta-
tinot i negoviot sintetski analog oktreotidot 
se potentni inhibitori na egzokrinata pankreas-
na sekrecija so {to bi mo`elo da vlijaat vrz pa-
togenezata na akutniot pankreatit [12]. Rezulta-
tite od pove}e studii [13-16] zasega ne dadoa do-
volno potvrda za nivnata efikasnost vo preve-
nirawe na post-ERCP pankreatitot, no vo pre-
porakite na Evropskoto zdru`enie za gastroin-
testinalna endoskopija (ESGE) e napomenato deka 
se potrebni pove}e studii za da se proceni efek-
tot na oktreotidot daden vo dovolno visoki dozi 
(nad 0,5mg) [17]. Proteaznite inhibitori gabeksat, 
ulinastatin i nafamostat mezilat imaat svoj-
stvo da preveniraat aktivirawe na tripsin po-
radi {to bi mo`ele da bidat od korist vo pre-
vencija i tretman na post-ERCP pankreatitot. 
Sepak dosega{nite studii poka`ale samo umeren 
efekt vo prevencija na post-ERCP pankreatitot, 
pri {to ovie lekovi imaat mnogu visoka cena, a 
nivnata aplikacija e neprakti~na (dolgotrajni 
kontinuirani infuzii) taka {to zasega ne e mo`-
no da se prepora~a nivna rutinska primena [18,19]. 
Sumirano, farmakolo{kata prevencija na post-
ERCP pankreatitot zasega e ograni~ena na rek-
talni NSAID [20]. Ostanatite navedeni prepara-
ti se nedovolno efektivni, te{ko dostapni i so ne-
prakti~na aplikacija i/ili mnogu visoka cena.   
 
Tehni~ki aspekti pri ERCP za redukcija na 
post-ERCP pankreatit 

 
Kanilacija so atraumatska `ica-vodi~ namesto 
injektirawe na kontrast, nezavisno dali se rabo-
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ti za visoko ili niskoosmolaren kontrast [21], 
ovozmo`uva da se namali brojot na kontrastni 
injektirawa vo pankreasniot kanal [22] so {to 
se namaluva i rizikot za post-ERCP pankreatit 
[23,24]. Zasega nema konsenzus so koj tip struja tre-
ba da se izveduva sfinkterotomijata za da se na-
mali rizikot od post-ERCP pankreatit [25-29].  
 
Pankreasno stentirawe 
 
Pankreasnite stentovi inicijalno bea dizajni-
rani i koristeni vo tretman na strikturi ili 
rupturi na pankreasniot kanal. Otkako po~naa 
za~esteno da se upotrebuvaat, ekspertite zabele-
`aa deka so nivnata primena se preveniraat i 
epizodi, osobeno na te`ok, post-ERCP pankreatit. 
Po nekolku godini ovoj "ekspertski stav" po~na 
da se potvrduva i so rezultatite od randomizira-
ni kontrolirani studii, a potoa i metaanalizi 
[30,31]. Vo metaanaliza od 5 prospektivni studii 
so vkupno 483 pacienti rizikot za post-ERCP 
pankreatit kaj nestentiranite pacienti bil tri 
pati povisok nasproti grupata na pacienti so 
pankreasen stent (15,5% vs. 5,8%; OR 3,2: 95%)  
[32]. Koristenite pankreasni stentovi imaat 
dijametar od 3 do 7 fren~i i dol`ina od 2 do 8 cm. 
Dolgite pankreasni stentovi se eliminiraat 
spontano vo 80-85%, dodeka kratkite stentovi 
vo nad 90% od slu~aite (Slika 1).  
 

 
 Sl. 1. Pankreasni stentovi so dijametar od 3 do 7F  
 

Spored nekoi studii plasiraweto na pankreasen 
stent doveduva do morfolo{ki alteracii na ka-
nalniot sistem ednakvi na onie kaj hroni~en 
pankreatit [33], no rezultatite od drugi studii 
ne gi potvrdile vakvite naodi taka {to podato-
cite se kontradiktorni t.e. inkonkluzivni. Nas-
proti somnenieto za mo`ni alteracii na kanal-

niot sistem, efektot na pankreasnite stentovi 
vo prevencija na post-ERCP pankreatitot e ne-
somneno doka`an. Poradi toa mehani~kata pre-
vencija na post-ERCP pankreatitot e indicira-
na kaj sostojbite asocirani so visok rizik za po-
java na post-ERCP pankreatit [31,34].  
Mehani~kata prevencija na post-ERCP pankrea-
tit so pankreasni stentovi za prv pat se prime-
nuva na Klinikata za gastroenterohepatologija 
od 2012 godina. Vo natamo{niot tekst }e bide 
prika`ano na{eto iskustvo so pankreasnite sten-
tovi vo prevencija na post-ERCP pankreatitot.   
 
Materijal i metodi 

 
Vo trudot se vklu~eni vkupno 10 pacienti, kaj 
koi zaradi visok rizik za post-ERCP pankreatit 
e postaven pankreasen stent. Sostojbi so visok 
rizik za post-ERCP pankreatit kaj na{ite pa-
cienti bea te{ka kanilacija (so 10 ili pove}e 
obidi za kanilacija), nad tri pankreasni kani-
lacii (so dve ili pove}e opacifikacii na pan-
kreasniot kanal) i prikat-papilotomija. Site 
ERCP proceduri se raboteni vo Kabinetot za bi-
lijarna endoskopija na Klinikata za gastroen-
terohepatologija (GEH) vo Skopje. Intervencii-
te se raboteni so  Olympus TJF 145  ili Pentax  vi-
deoduodenoskopi. Koristenite pankreasni sten-
tovi bea plasti~ni (polietilenski), so dijame-
tar od 7 fren~i, so flap na distalniot kraj (za -  
 

 
Sl. 2. ERCP prikaz na plasiran pankreasen stent (desno) 
i bilijaren stent. Zaradi stenoza na distalniot holedoh 
be{e ote`nata kanilacijata na bilijarnoto steblo pora-
di {to be{e potrebno da se plasira pankreasniot stent 
za potoa uspe{no da se plasira i bilijarniot stent 
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radi spre~uvawe na proksimalna migracija) i 
vkupna dol`ina od 5 cm. @icite vodilki bea so 
dijametar od 25 ili 35 in~i. Pacientite bea se-
dirani so premedikacija Midazolam/Butilsko-
palamid so pulsoksimetrisko monitorirawe (bez 
prisustvo na anesteziolog). Site pacienti, otkako 
bea detalno zapoznaeni so o~ekuvaniot benefit, 
no i mo`nite rizici i komplikacii od metodata 
imaa dadeno pismena soglasnost za intervencijata. 
 
Rezultati 

 
Kaj 10 pacienti, zaradi te{ka kanilacija so po-
ve}ekratni neuspe{ni obidi da se vleze vo bi- 

liopankreati~niot kanalen sistem, postaven e 
pankreasen stent pri vlezot vo pankreasniot ka-
nal  Kaj 6 pacienti vo tek na prvoto ERCP, otka-
ko e postaven pankreasen stent, uspe{no e kani-
lirano i bilijarnoto steblo. Kaj 2 pacienti vo 
vtoroto ERCP uspe{no se  kanilira{e bilijar-
noto steblo, dodeka kaj drugite dva i povtore-
niot obid ostana bezuspe{en.  
Kaj nitu eden od pacientite so pankreasen stent 
ne e registriran umeren ili te`ok post-ERCP 
pankreatit. Pankreasnite stentovi bea ostaveni 
spontano da se eliminiraat, t.e. dobriot klini~-
ki tek ne nalo`i vo nitu eden slu~aj endoskop-
ska ekstrakcija (Slika 2, Grafikon 1). 

   

 
                                      Graf. 1. Pregled na dijagnozi kaj pacientite so te{ka kanilacija i rizik  
                                      za post-ERCP pankreatit, kaj koi bea postaveni pankreasnite stentovi 

 

Diskusija 
 
Navedenite 10 slu~ai se pacienti so te{ka kani-
lacija, pri {to bea potrebni pove}e obidi, po-
dolgo vreme na manipulirawe ili prethodea po-
ve}ekratni pankreasni kanilirawa pred da se 
kanilira bilijarnoto steblo. Prolongiranoto 
manipulirawe i mehani~kata iritacija mo`at 
konsekutivno da dovedat do edem na periampu-
larnoto tkivo i pankreasniot kanal {to pret-
stavuva zna~aen rizik-faktor za pojava na post-
ERCP pankreatit. Procentot na post-ERCP 
pankreatit kaj vaka selektirani pacienti izne-
suva i do 20,5% [35]. Pankreasnite stentovi imaat 
cel mehani~ki da ja preveniraat kompromitira-
nata drena`a so {to go namaluvaat rizikot za 
post-ERCP pankreatit. Postavuvaweto na pankrea-
sen stent go popre~uva i povtornoto navleguva-
we na akcesoriite/`icata-vodilka vo pankreas-
niot kanal so {to se prevenira natamo{na iri-
tacija na pankreasot. Pankreasniot stent ja 
olesnuva i kanilacijata na holedohot pridone-
suvaj}i procentot na uspe{na bilijarna kanila-
cija kaj na{ite pacienti da iznesuva 80%. So 

ogled deka se raboti za selektirani slu~ai so 
te{ka kanilacija, 80% na uspe{nost e zadovo-
litelno i e komparabilno so publicirani stu-
dii od golemi centri [35]. So postavuvaweto na 
pankreasen stent, vo na{ata grupa od 10 viso-
korizi~ni pacienti ne se javi vo nitu eden slu-
~aj na umeren ili te`ok post-ERCP pankrea-
tit. Koristenite pankreasni stentovi bea so dija-
metar od 7 fren~i i dol`ina od 5 cm. Vakvite 
dimenzii na stentovite ovozmo`uvaat plasira-
we i preku 35-in~na `ica, odnosno istata `ica 
koja ja koristime i niz papilotomot pri obi-
dot za bilijarna kanilacija. Pritoa e dovolno 
vrvot na `icata da e navlezen samo 6-7 cm vo 
pankreasniot kanal. Plasiraweto na dolgi sten-
tovi bara kako preduslov `icata-vodilka da e 
vnesena mnogu podlaboko vo pankreasniot kanal 
{to pri postoewe na ostri kolena na pankreasniot 
kanal mo`e da bide tehni~ki mnogu te{ko izvod-
livo ili nevozmo`no. Koristeweto na kratki sten-
tovi ni ovozmo`i obidot za pankreasno sten-
tirawe, kaj site pacienti so pankreasna kanila-
cija, da zavr{i uspe{no. Kratkata dimenzija na 
stentovite ovozmo`i kaj site pacienti spontana 
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eliminacija, a dobriot klini~ki tek uka`uva de-
ka ne bi se o~ekuvale promeni na pankreasniot ka-
nal vo smisla na hroni~en pankreatit  (Slika 3). 
  

 
Sl. 3. Prikaz na plasiran stent vo pankreasniot kanal i 
`ica vodilka vo holedoh. Pri~ina za te{ka kanilacija vo 
navedeniot slu~aj be{e dolgiot paralelen tek na dvata kana-
li poradi {to pove}ekratno se kanilira{e pankreasniot 
kanal. Po postavuvawe na pankreasen stent uspe{no se 
kanilira{e i holedoh    
 

Zaklu~ok 

 
Na{ite iskustva so postavuvaweto na pankreas-
ni stentovi uka`uvaat deka metodata e bezbed-
na i ima efekt vo prevencija na post-ERCP pan-
kreatitot. So ogled deka se raboti za prvi~ni 
iskutva na mal broj stentirani pacienti ne e mo -̀
no da se navede so kolkav procent e namalen rizi-
kot za post-ERCP pankreatit. Sepak, otsustvo-
to na post-ERCP pankreatit i dobriot klini~-
ki tek vo ovaa rizi~na grupa na pacienti  se vo 
soglasnost so rezultatite od metaanalizi [32] i 
ohrabruvaat ovaa metoda da stane rutinska prak-
sa vo prevencija na post-ERCP pankreatit na 
na{ata klinika.  
Opciite za prevencija na post-ERCP pankrea-
titot na Klinikata za gastroenterohepatolo-
gija bele`at kontinuirana nadgradba. Medikamen-
toznata prevencija so NSAID supozitorii vo 
izminative 5 godini e ve}e vospostavena praksa.  
Soznanijata za visokorizi~en profil na pacient 
za post-ERCP pankreatit se po~ituvaat i vo ne-
jasni slu~ai se primenuvaat neinvazivni ili 
pomalku rizi~ni proceduri (MRCP, endoskop-
ski ultrazvuk)-potvrda za ova se nao|a i vo po-
datokot deka na dijagnosti~kite ERCP na Kli-

nikata za GEH otpaa|aat pomalku od 5%. Kani-
lacijata so atraumatska `ica vodilka, namesto 
kontrastno injektirawe, vo izminative 3-4 go-
dini stana rutinska praksa. Od 2012 godina vo 
prevencija na post-ERCP pankreatitot e doda-
dena i mehani~kata prevencija so stentirawe 
na pankreasniot kanal. Na{ite prvi~ni isksut-
va se pozitivni, ostanuva vo natamo{ni studii 
da se potvrdat vakvite rezultati, no i da se po-
bara odgovor na pra{awata: dali postojat i ka-
ko bi izgledale (dimenzii, forma, materijal) 
"idealnite" pankreasni stentovi i dali treba 
da se pro{irat ili/i redefiniraat indikaciite 
za pankreasnoto stentirawe. 
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 
 
Voved. Biopsijata na prostata vodena so transrek-
talen ultrazvuk e osnoven metod za dijagnosti-
cirawe na karcinom na prostatata. Cel na ovaa 
studija e da se odredi najsoodveten na~in na anes-
tezija pri izveduvawe na ovaa procedura preku od-
reduvawe na tolerancija na bolka kaj pacientite.  
Metodi. Napravivme analiza na 297 pacienti koi 
se obratija vo na{ata institucija zaradi izvedu-
vawe na biposija na prostata vodena so transrek-
talen ultrazvuk (TRUZ) vo periodot od dekemvri 
2011 do juni 2012 godina. Kaj site pacienti be{e 
administrirana lokalna anestezija vo forma na 20 
gr (400mg) Lidocain-gel per rectum, 45 minuti pred 
intervencijata, a potoa site bea randomizirani 
vo 3 grupi. Grupa 1 kaj koja pacientite dopolni-
telno dobija periprostati~na lokalna anestezija 
so 2% lidocaine, grupa 2 vo koja pacientite dobija 
supozitorii Ketoprofen od 100 mg vo rektumot 30 
minuti pred biopsijata i grupa 3 vo koja pacien-
tite ne dobija nikakava dopolnitelna anestezija. 
Odgovorot na pacientite be{e analiziran so vi-
zuelna analogna skala za odreduvawe na bolka od 0-
nema bolka do 10-maksimalna bolka.  
Rezultati. Registrirana e statisti~ki zna~ajna 
razlika vo postoeweto na bolka pome|u trite 
grupi za vreme na site analizirani segmenti za 
vreme na izveduvawe na biopsija na prostatata. 
Najmala e bolkata vo grupata eden dodeka najgo-
lema e vo grupata 3. Ne se najde statisti~ki zna-
~ajna razlika vo morbiditetot po biopsijata vo 
site 3 grupi. Ne dojde do pojava na pozna~ajni 
komplikacii po napravenite biopsii. 
Zaklu~ok. Biopsijata na prostata vodena so ul-
trazvuk e invazivna, no bezbedna procedura, so 
minimalna stapka na komplikacii i relativno 
dobar odgovor kaj pacientite. Najgolemo obezbo- 
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luvawe i komfort na pacientite im ovozmo`u-
va primenata na periprostati~nata blok- aneste-
zija so infiltracija na lokalen anestetik vo nev-
rovaskulatnata petelka i apeksot na prostatata 
i se ~ini deka ovoj tip anestezija e asociran so 
podobra tolerancija kaj pacientite za vreme 
na ispituvaweto.  
 
Klu~ni zborovi: biopsija na prostata, TRUZ, lokal-
na anestezija, vizuelna analogna skala za bolka 

___________________________________________ 

 

Abstract 

 

Introduction. Transrectal ultrasound-guided prostate biopsy 

is the basic method of prostate cancer detection. The aim 

of this study was to determine the most convenient mo-

dality of anesthesia for this procedure through assess-

ment of pain tolerance in the selected patients. 

Methods. We evaluated 297 patients that were referred 

to our institution for TRUS guided biopsy of the pros-

tate, in the period from December 2011 to June 2012. All 

patients were administered 20 gr (400mg) Lidocain gel 

per rectum local anesthesia 45 minutes before the inter-

vention and then they were randomized into 3 groups. 

Group 1 received additional periprostatic local anesthesia 

with 2% lidocaine, group 2 received 100 mg Ketoprofen 

supp placed in the rectum 30 minutes before biopsy while 

group 3 received no additional anesthesia. The patient res-

ponses to pain were analyzed with a visual analog scale 

of 0-none to 10-maximal.  

Results. We found statistically significant deference bet-

ween the 3 groups in the pain scores during all the analy-

zed segments of the TRUS biopsy procedure. We regis-

tered less pain in group 1 patients whilst most intensive 

pain in group 3 patients. We found no statistical significan-

ce in the morbidity after the biopsy in all 3 groups. No sig-

nificant complications occurred after the biopsy procedures. 

Conclusions. Transrectal ultrasound-guided biopsy of the 

prostate is an invasive but safe procedure, with minimal 

rate of complications, and relatively good response in pa-

tients. The periprostatic block anesthesia in the neuro-vas-

cular bundle and the apex of the prostate gives the patient 



 
 Optimalna lokalna anestezija kaj biopsija na prostata   

 

 

106

least pain and biggest comfort and its use seems to be asso-

ciated with more tolerance during the examination.  

 

Key words: prostate biopsy, TRUS, local anesthesia, visual 

analogue pain score 

___________________________________________ 

 
Voved 

 
Sekojdnevno sè  pogolem e brojot na ma`i na voz-
rast pome|u 55 i 65 godini kaj koi se dijagnosti-
cira karcinom na prostata (KP). Toj pretstavu-
va naj~est karcinom kaj ma`ite i vtora pri~i-
na za smrt vo ma{kata populacija vo svetski ram-
ki. Vo Republika Makedonija se nao|a na treto 
mesto, spored incidenca, po karcinomot na belite 
drobovi i kolorektalniot karcinom [1].  Postojat 
razli~ni modaliteti na tretman vo zavisnost od 
klini~kiot stadium, lokalizacijata, vozrasta na 
pacientot i maligniot potencijal na tumorot. 
Skriningot zaradi KP sè u{te go bara svoeto mes-
to vo praksata i nema dovolno dokazi koi bi uka`a-
le na korisnosta odnosno nemaweto polza od spro-
veduvawe na skrining za ovoj tip na malignom [2,3]. 
Vo 2006 godina, KP bil naj~esto dijagnosticira-
niot karcinom kaj evropskite ma`i so okolu 
345900 novi slu~ai, {to pretstavuvalo 20,3% od 
site karcinomi kaj ma`ite [4]. Trendovite na in-
cidenca na KP vo SAD se re~isi preslikani vo 
Evropa so najvisoka stapka na incidenca vo 1993 go-
dina i mal trend na opa|awe do 1999 godina od koga 
postoi edno plato vo delot na incidencata [5,6].  
Biopsijata na prostata vodena so ultrazvuk pret-
stavuva osnovna dijagnosti~ka alatka na sekoj uro-
log pri dijagnosticiraweto na KP. TRUZ, zeadno 
so digitorektalniot pregled i odreduvaweto na 
vrednostite na serumskiot specifi~en antigen 
na prostatata se esencijalni proceduri kaj pa-
cienti kaj koi postoi somnenie za postoewe na 
prostati~en karcinom [7]. Upotrebata i primena-
ta na biopsijata na prostatata sè pove}e se ko-
risti vo urolo{kata praksa, a interesno e deka 
ovaa proceduva pove}eto urolozi vo SAD i Ve-
lika Britanija ja izveduvaat bez koristewe na 
nikakva sedacija ili anestezija [8-11].  
I pokraj vakvata praksa, samata procedura ne e ni 
malku prijatna i bezbolna za pacientot. Posto-
jat pove}e segmenti vo tekot na intervencijata 
pri koi pacientot, osven nelagodnost, na momen-
ti ~uvstvuva i jaka bolka kako pri vnesuvaweto 
na transrektalnata sonda vo rektumot, momentot 
na penetrirawe na iglata preku rektumot vo pros-
tatata i momentot na ispukuvawe na biopsiskiot 
aparat i zemaweto na tkivo. Se smeta deka momen-
tot na penetrirawe na iglata za biopsija preku 

rektumot vo prostatata e momentot koga pacien-
tot ja ~uvstvuva najgolemata bolka [12,13]. 

Cel na ovaa studija e da se odredi tolerirawe-
to na bolka kaj pacientite kaj koi se izveduva 
biopsija na prostata so pomo{ na transrektalen 
ultrazvuk (TRUZ) i se koristi lokalna intrarek-
talna anestezija sprovedena na razli~ni na~i-
ni i so razli~ni medikamenti.  
 
Materijal i metodi 

 
Vo studijata bea vklu~eni 297 pacienti kaj koi e 
postavena indikacija za izveduvawe na biposija 
na prostatata vodena so TRUZ zaradi somnenie za 
KP, vo periodot od  1. dekemvri 2011 do 1. juni 2012 
godina. Biopsijata be{e izveduvana na Siemens 

Acuson 2100 premium edition i transrektalna sonda od 
7,5 MHz so pomo{ na BARD

®
 MAGNUM

®
 Reusable Core 

Biopsy System, aparat za zemawe biopsija i bea koris-
teni standardni MN1820 igli za biopsija (Slika 1).  
 

 
Sl. 1. Nadol`en presek na prostata (isprekinata linija) 
i mesta na zemen primerok od prostata (strelki) 
 

 
Sl. 2. Vizuelna analogna skala za odreduvawe na stepen 
na bolka 

 
Kaj site pacienti be{e administrirana lokalna 
anestezija vo forma na 20 gr (400mg) Lidocain-gel 
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per rectum, 45 minuti pred intervencijata, a potoa 
site bea randomizirani vo 3 grupi: grupa 1, vo koja 
pacientite dopolnitelno dobija periprostati~na 
lokalna anestezija so 2% lidocaine; grupa 2 koja do-
bi supozitorii Ketoprofen od 100 mg vo rektu-
mot 30 minuti pred biopsijata i grupa 3 koja ne 
dobi nikakava dopolnitelna anestezija. Odgo-
vorot na pacientite be{e analiziran so vizuel-
na analogna skala za odreduvawe na bolka od 0-
nema bolka do 10-maksimalna bolka (Slika 2). 
Kako inkluzivni parametri se smetaa: abnorma-
len naod na digitorektalniot pregled i/ili vred-
nosti na serumsko PSA do 40 ng/ml. Kako eksklu-
zivni parametri bea smetani vrednostite na se-
rumsko PSA pogolemi od 40 ng/ml, postoewe na 
anamneza za alergija na Lidocaine i ketoprofen, 
ponatamu hemoragi~na dijateza, pacienti koi ne 
napravile pauza so antikoagulantna ili antiagre-
gaciska terapija, akuten prostatitis i nesposob-
nost da se napravi samoevaluacija i popolnuva-
we na vizuelnata analogna skala za odreduvawe 
na stepenot na bolka (VAS). Ne bea zemani pred-
vid eventualni prethodni biopsii na prostatata. 
Site pacienti bea prethodno informirani za pot-
rebata, benefitot i potencijalnite komplikacii 
od izveduvaweto na transrektalnata biopsija na 
prostatata. Kako profilaksa se koristea table-
ti ciprofloksacin od 500 mg, eden den pred inter-
vencijata, utroto pred i u{te 5 dena po interven-
cijata. Transrektalnata biopsija na prostatata 
be{e izveduvana so postavuvawe na pacientite vo 
leva lateralna bo~na pozicija. Procedurata zapo~-
nuva{e so izveduvawe na digitorektalen pregled 
i administrirawe na lokalen anestetik Lidocain 

20 gr (400mg) vo forma na gel, per rectum, 45 minu-
ti pred intervencijata kaj site pacienti i potoa 
site pacienti bea randomizirani vo 3 grupi. Kaj 
pacientite od grupata 1, periprostati~nata blok-
anestezija be{e izveduvana so infiltrirawe na 
2 ml na 1% lidokain hidrohlorid bez adrenalin. 
Bea praveni po edna infiltracija vo predel na 
bazata na prostatata blisku do vaskularnata petel-
ka na prostatata i na apeksot, bilateralno, dode-
ka kaj pacientite od grupa 2 be{e administrira-
na supozitorija Ketoprofen od 100 mg vo rektumot 
30 minuti pred biopsijata.  
Bea zemani po 12 primeroci, po 6 od sekoj lobus, 
spored prethodno odredena {ema: apeks 1, sredi-
{en del lateralno 1, sredi{en del medijalno 1,  
 

baza 1, preodna zona kon apeks 1, preodna zona kon 
baza 1. Odgovorot na pacientite be{e analiziran 
so vizuelna analogna skala za odreduvawe na bol- 
ka od 0 (nema bolka) do 10 (maksimalna bolka) vo 
tri vremiwa: za vreme na insercija na rektalna-
ta sonda, za vreme na prvoto bocnuvawe so iglata 
za biopsija i za vreme na ispukuvawe na pi{tolot 
za biposija. Vedna{ po zavr{uvaweto na biopsi-
jata, pacientite go popolnuvaa VAS-pra{alni-
kot koj prethodno ima be{e detalno razjasnet. 
Vo pogled na stepenot na bolka bea analizirani 
tri momenta od procedurata na transrektalnata 
biopsija. Kako prv moment, insercijata na trans-
rektalnata sonda vo rektumot na pacientot, kako 
vtor moment, insercijata na iglata za bioposija 
preku rektalniot yid vo prostatata i kako tret 
moment ispukuvaweto na biopti~niot pi{tol za 
zemawe na primerok od prostati~noto tkivo.  
Site komplikacii nastanati za vreme i po biop-
sijata bea isto taka zabele`ani i analizirani.  
 
Statisti~ka obrabotka 

 
Statisti~kata obrabotka na podatocite e izvede-
na vo statisti~kata programa STATISTICA 7.1.  

Primeneti se slednite metodi: 
Kaj seriite so numeri~ki belezi rabotena e des-
kriptivna statistika-Descriptive statistics (Mean± 

Std. Dev., ±95,00 CI., minimalna vrednost, maksimal-
na vrednost) dodeka razlikata vo bolkata pome|u 
trite grupi e testirana so Analysis of Variance (F)/ 

Post-hoc-Scheffe Test. 

Signifikantnosta e odreduvana za p<0,05. 
Podatocite se prika`ani tabelarno i grafi~ki. 
 
Rezultati  
 
Vo na{ata studija bea vklu~eni i analizirani 
297 pacienti koi bea podeleni vo 3 grupi od po 99 
pacienti. Srednata vozrast na site pacienti be-
{e 72 godini, od 54 do 82 godini. Srednata vred-
nost na PSA be{e 17.9, dodeka volumenot na biop-
siranite prostati iznesuva{e od 29 do 51 grama.  
Vedna{ po zavr{uvaweto biopsijata, pacientite 
go popolnuvaa VAS, koj prethodno im be{e detal-
no objasnet. 
Dobienite rezultati za intenzitetot na bolkata 
spored VAS, poedine~no za sekoja grupa se desk-
riptivno prika`ani vo so ±95,00%CI (Tabela 1, 
Grafikon 1, 2 i 3). 

 
Tabela 1. Deskriptivna statistika na vrednosti na VAS vo 
tri razli~ni segmenti na procedura za site tri grupi 
Segment od procedura Grupa 1 Grupa 2 Grupa 3 

Insercija na sonda 0,94±0,75 1,19±0,63 1,24±0,64 

Insercija na igla 1,97±0,95 2,74±1,15 3,27±1,05 

Ispukuvawe na pi{tol 1,59±0,80 2,51±1,04 2,86 1,20 
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Segment od biopsija
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Graf. 1. Vrednosti na VAS za pacientite od grupa 1. 

 
Rezultatite uka`aa na postoewe na zna~ajna raz-
lika vo intenzitetot na bolkata pome|u trite gru-
pi vo momentot na insercija na transrektalna-
ta sonda za F=5,68 i p<0,01 (p=0,004). 
Postoi statisti~ki zna~ajna razlika pome|u gru-
pa 1 i grupa 2 [p<0,05 (p=0,03)] i grupa 1 i grupa 3 
[p<0,01 (p=0,008)], dodeka razlikata vo intenzi-
tetot na bolkata pome|u grupa 2 i grupa 3 ne e sta-
tisti~ki zna~ajna [p>0,05 (p=0,87)]. 
Postoi zna~ajna razlika vo intenzitetot na bolka-
ta pome|u trite grupi vo momentot na insercija 
na iglata za biopsija za F=38,33 i p<0,001 (p=0,000). 
Razlikata e zna~ajna pome|u site analizirani gru- 
 

pi. Grupa 1 i grupa 2 [p<0,001 (p=0,000)], grupa 1 i 
grupa 3 [p<0,001 (p=0,000)] i grupa 2 i grupa 3 
[p<0,01 (p=0,002)]. 
Isto taka, postoi zna~ajna razlika vo intenzi-
tetot na bolkata pome|u trite grupi vo momen-
tot na ispukuvawe na pi{tolot za biopsija za 
F=41,10 i p<0,001 (p=0,000). 
Intenzitetot na bolkata vo vtorata (M=2,51) i tre-
tata grupa (M=1,58) se zna~ajno pogolemi sporede-
no so prvata grupa za p<0,001 (p=0,000) poedine~no. 
Nema zna~ajna razlika vo bolkata pome|u vtorata 
(M=2,51) i tretata grupa (M=2,86) за p>0,05 (p=0,06). 
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Graf. 2. Vrednosti na VAS za pacientite od grupa 2 
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Site pacienti bea povikani na kontrolen preg-
led 2 nedeli po biopsijata zaradi notirawe na 
eventualnite komplikacii od biopsijata i preg-
led na histopatolo{kite naodi od biopsijata. 
Kaj vkupno 9(3,03%) pacienti bea zabele`ani po-
mali komplikacii od dijagnosti~kata procedura. 
Kaj 5 pacienti be{e zabele`ana izrazena hema-
turija so namaluvawe na hematokritot, kaj 3 pa-
cienti e zabele`ana prolongirana febrilna sos-

tojba so temperatura pogolema od 38
o
C, i kaj eden 

pacient ima{e prodol`eno krvarewe per rectum koe 
iziskuva{e lokalna hirur{ka eksploracija. Pos-
toeweto na umerena hematospermija, desetina de-
na po biopsijata, ne go smetavme za komplikacija.    
Kaj nieden pacient vo studijata ne se zabele`a 
komplikacija povrzana so upotrebata i/ili ad-
ministriraweto na anesteticite. 
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Graf. 3. Vrednosti na VAS za pacienti te od grupa 3. 

 

Diskusija 

 
Biopsijata na prostata vodena so TRUZ, ve}e po-
dolg period e del od sekojdnevnata urolo{ka prak-
sa i pretstavuva standardna procedura vo dijag-
nosticiraweto na karcinomot na prostatata. 
Vo razli~ni ustanovi postojat razli~ni stavovi 
i doktrini povrzani so koristeweto na aneste-
zija za vreme na ovaa procedura. Vo periodot na 
voveduvawe na biopsijata na prostata vodena so 
ultrazvuk kako nova procedura, biopsiite bile 
izveduvani bez nikakva anestezija, osobeno vo SAD 
i Velika Britanija [8-11]. Sepak so vospostavu-
vaweto na procedurata i usovr{uvawe na istata, 
sè pove}e se vodi smetka za komfortot i obez-
boluvaweto na pacientot za vreme na biopsija-
ta i se zapo~nuva so administrirawe na aneste-
tici na razli~ni na~ini i vo razli~na forma.  
Vo studijata izvedena na na{ata klinika, vred-
nostite na VAS bea relativno niski vo site tri 
grupi, nezavisno od tipot na administriraniot 
anestetik i na~inot na admnistracija, {to uka`u-
va na dobrata podnoslivost na ovaa interven-
cija od strana na pacientite. Utvrdivme deka vo 
site tri grupi pacienti, i kaj onie so najagre-
sivno administrirawe na anestetik pred inter-

vencijata i kaj onie so prosto aplicirawe na hid-
rofilen anestetik-gel, biopsijata stanuva mnogu 
popodnosliva i polesna za izveduvawe. Sepak, re-
zultatite uka`aa na statisti~ki zna~ajna razli-
ka vo otsustvoto na bolka, kaj pacientite kaj 
koi koristevme periprostati~na administracija 
na lokalen anestetik vo kombinacija so hidro-
filen gel lidokain. Brojot i procentot na kom-
plikaciite, sporedbeno, ne se razlikuva{e vo tri-
te grupi i samiot procent be{e minimalen (n=9; 
3,03%). Naj~esto prijavuvan problem so koj se 
sre}avaa pacientite be{e prodol`ena hematosper-
mija, no istata ne ja smetavme za komplikacija.  
Literaturata broi pove}e studii koi se osvrnu-
vaat na diskomfortot na pacientite za vreme i 
po izveduvawe na biopsiite na prostatata. Opi-
{anite bolki se dvi`at od mala nelagodnost do 
jaki i neizdr`livi bolki koi bile pri~ina za 
prekin na izveduvaweto na procedurata. Vo nekoi 
studii osobeno bolni bile oddelni segmenti od 
procedurata, no istite ne bile pre~ka za dovedu-
vawe na procedurata do kraj. Duri bilo anali-
zirano i vlijanieto na goleminata na rektalni-
te sondi i eventualnoto prisustvo na hroni~en 
prostatit vrz krajniot intenzitet na bolkata i 
podnoslivosta na procedurata [14-18].   
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Vo na{ata prospektivna studija nie prezentira-
me rezultati sumirani od 297 pacienti koi se 
razli~ni pred sè od aspekt na podnoslivost i 
tolerabilnost na biopsiite i konkomitentnata 
bolka za vreme na izveduvaweto i po samata biop-
sija na prostatata.  
Visinata na vrednosta na VAS vo site tri gru-
pi samo kaj 11 pacienti ja nadminuva brojkata 5 
(VAS-7 n=3; VAS-6 n=8) ili srednata vrednost na 
VAS. Site ovie pacienti bea od grupite 2 i 3 i 
toa pove}e od 60% od grupata 3 kade administri-
ravme samo hidrofilen lokalen anestetik.  Samo 
za sporedba, vo grupata 1, kade periprostati~-
no se administrira{e lokalen anestetik, samo 
kaj 5(5,05%) e zabele`ana vrednost na VAS, 4, 5 
i 7, vo site tri analizirani vremiwa, dodeka kaj 
36(36,36%) vrednosta na VAS iznesuva najmnogu 1. 
Od dobienite rezultati jasno proizleguva deka 
pacientite imaat najgolem komfort i najmala 
ili nikakva bolka koga primenuvame peripro-
stati~na infiltrativna anestezija so lokalen 
anestetik. Sepak, na{ata studija uka`a i na fak-
tot deka i dvata drugi na~ini na obezboluvawe se 
isto taka efikasni, iako ne vo tolkava merka. 
Lokalnata administracija na supozitorii so 
nesteroiden antiinflamatoren medikament vo 
kombinacija so hidrofilen anestetik-gel i samo 
administracija na hidrofilen anestetik-gel bez 
dopolnitelen anesteti~ki agens se prifatliv 
na~in za izveduvawe na trasnsrektalni biopsii 
na prostata, so toa {to bolkata i komfortot na 
pacientite e daleku pomal. Ona {to go zabele-
`avme za vreme na izveduvaweto na studijata e 
i polesnoto prifa}awe na samata intervenci-
ja i pogolema smirenost od strana na pacienti-
te vo grupata na pacienti so periprostati~na 
blok-anestezija.  
 
Zaklu~ok 

 
Koristeweto na anestezija za vreme na izveduva-
we na transrektalnite biopsii na prostatata e 
po`elno zaradi postignuvawe na podobri rezul-
tati i povisoko nivo na kvalitet na zdravstve-
nata usluga. Najgolemo obezboluvawe i komfort 
na pacientite im ovozmo`uva primenata na peri-
prostati~nata blok-anestezija so infiltracija na 
lokalen anestetik vo nevrovaskularnata petelka 
i apeksot na prostatata. Lokalnoto aplicirawe 
na hidrofilen gel so anestetik, so ili bez doda-
vawe na supozitorija na nesteroiden antiinfla-
matoren lek, koe go praktikuvame na na{ata kli-
nika, se poka`a kako dobar na~in za izveduvawe na 
kvalitetna biopsija so zemawe na adekvaten mate-

rijal za patohistolo{ka analiza i odr`uvawe na 
zadovolitelen stepen na komfort kaj pacientite.  
 
Konflikt na interesi. Ne e deklariran.  
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PREDEN UVEIT PRIDRU@EN SO IRIS PIGMENT EPITHELITIS 

 

ANTERIOR UVEITIS ASSOCIATED WITH IRIS PIGMENT EPITHELITIS 
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Apstrakt 
 
Voved. Vospalenieto na predniot del na uveata e 
~esto zaboluvawe. Pri~inite za negovata pojava 
se mnogubrojni, a klini~kata slika, nezavisno od 
pri~initelot e sli~na. Sepak postojat klini~-
ki entiteti kade klini~kata slika e patognomo-
ni~na za nekoi od niv, {to e od posebno zna~ewe 
vo nivnata dijagnostika. Cel na trudot e preku 
prikaz na slu~aj so virusna afekcija na 
predniot del na uveata so virusot herpes, da se 
uka`e na karakteristikite na ova zaboluvawe.  
Приказ на случај. Prika`an e ma` na 32-godi{-
na vozrast koj se javuva na pregled zaradi  bolka 
i crvenilo na levoto oko придружено so namalu-
vawe na vidnata ostrina. Zaboluvaweto заpo~na-
lo dvaesetina dena prethodno so iritacija i sol-
zewe na okoto. Na prepi{anata antibiotska te-
rapija ne nastanalo znaчајno podobruvawe, i pok-
raj bolkata koja perzistirala se javilo i nama-
luvawe na vidnata ostrina. Pri pregled na 
preden segment so biomikroskop, patognomoni~-
no e zna~ajno prisustvo na pigment na endotel-
nite precipitate i atrofi~ni promeni na 
irisot {to se evidentni so indirektno osvetlu-
vawe /indirect illumination. Napraveni se rutinski 
analizi na krv, rendgen na beli drobovi i sakro-
ilija~niot predel, analiza na HLA i 
serolo{ki analizi za virusni infekcii. Kaj 
pacientot e ordinirana lokalna antiinfla-
matorna, kortikosteroidna terapija vo vid na 
kapki, lokalen antiholinergik i antiglauko-
matozna terapija vo vid na kapki; per os 
ordiniran e virusostatik. 
Zaklu~ok. Prepoznavaweto na ovoj klini~ki en-
titet na vospalenie na predniot del na  uveata, 
a so toa i  svesnosta za pri~initelot, e krucijal-
no vo tretmanot na takov bolen. Ako se imaat 
predvid ovie karakteristi~ni  znaci so koi se  
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manifestira herpeti~nata afekcija, slu~aite so 
ovoj tip na uvealno vospalenie nema da pretsta-
vuvaat dijagnosti~ki  i terapiski problem. 
 
Klu~ni zborovi: preden uveit, herpes virus, 
iris pigment epitelitis 
___________________________________________ 

 

Abstract 

 

Introduction. Inflammation of anterior segment of uvea 

is the most common disease in ophthalmological practi-

ce. Etiology of this disease is multifactorial, but the cli-

nical signs independently of pathogen are very similar. 

However, there are clinical entities where clinical signs 

are pathognomic, which is crucial for their diagnosis. 

The aim of this article was, by presenting a case of ante-

rior uveal inflammation caused by viral affection-herpes 

virus, to point out the typical characteristics of this disease.  

Case report. We present a 32-year-old male patient who 

was referred to our Clinic for pain and redness in the left 

eye accompanied with decreased visual acuity. The signs 

and symptoms appeared about twenty days ago with eye 

irritation and lacrimation. He did not respond to the pres-

cribed antibiotic therapy, and in addition to the persis-

ting pain, decreased visual acuity developed. Biomicros-

copy examination of the anterior segment revealed patho-

gnomic significant pigmentation in the endothelial pre-

cipitates and atrophic changes in the iris evident with in-

direct illumination. Routine blood analyses were made, 

as well as x-ray of the chest and sacroiliac region, HLA 

analysis and serological analyses for viral infections. The 

patient was given local anti-inflammatory, corticosteroid 

eye drops, local anti-cholinergic and anti-glaucoma eye 

drops treatment; virusostatic agent was given per os. 

Conclusions. Recognition of this clinical entity of uveal 

anterior segment inflammation, as well as the awareness 

of its cause, is crucial for its treatment. Having in mind 

the presented characteristic signs of manifestation of her-

petic affection, patients with this type of uveal inflamma-

tion would not pose diagnostic and therapeutic problem. 

 
Key words: uveitis anterior, herpes virus, iris pigment 

epithelitis  
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Voved 
 
Preden uveit e vospalitelen proces koj go zafa-
}a predniot del na uveata, irisot i cilijarnoto 
telo. Mo`e da se javi izolirano na edna ovie struk-
turi, no naj~esto gi involvira i dvete. Pri~ini-
te za negova pojava se pove}ebrojni. Naj~esto se 
raboti za idiopatski preden uveit, kade  pri~i-
nata i po kompletno sistematsko ispituvawe ne 
mo`e da se najde. Spored nekoi ispituvawa, vo 
47% od slu~aite, predniot uveit se povrzuva so 
HLA, a od niv, okolu 25% imaat sistemsko zabolu-
vawe od tipot na ankilozira~ki spondilit ili 
Reiter-ov sindrom [1]. No, zaboluvaweto mo`e da 
se javi i vo ramki na nespecifi~ni sistemski za-
boluvawa i da mu prethodi na eden panuveit kako 
{to e vo slu~aj na sarkoidoza, Behcet-ovoto zabolu-
vawe, ili pak mo`eda e del od drugi imunolo{-
ki naru{uvawa. Sekako, ne treba da se isklu~i i 
nekoj infektiven agens kako pri~initel. Iako 
klini~kata slika na vospalenieto kaj oddelni 
tiolo{ki pri~initeli e dosta karakteristi~na, 
sepak mora da se naglasi deka klini~kite sli-
ka vo manifestacijata na predniot uveit e ne-
specifi~na i uniformna vo odnos na mnogubroj-
nite faktori koi go predizvikuvaat. Isto taka, 

treba da se naglasi deka ist pri~initel mo`e da 
dade varijacii vo ekspresijata na zaboluvaweto [1]. 
 
Cel na trudot   
 
Celta na ovoj trud e, preku prikaz na slu~aj so vos- 
palenie na predniot del na uveata koj se mani-
festira so karakteristi~ni znaci {to naso~u-
vaat kon etiolo{kiot faktor, da se namalat dile-
mite vo dijagnostikata na eden takov preden uveit i 
da mu se dade adekvaten tretman na bolniot.  

 
Prikaz na slu~aj 
 
Ma` na 32-godi{na vozrast e primen na Klini-
kata zaradi bolka i crvenilo na levoto oko pros-
ledeno so lesno namaluvawe na vidnata ostrina. 
Zaboluvaweto po~nalo dvaesetina dena pred toa, so 
crvenilo, bolka i solzewe zaradi {to bila ordi-
nirana antibiotska terapija vo vid na kapki. Ne-
malo vidno podobruvawe od prepi{anata terapija. 
Duri po tri nedeli od zapo~nuvawe na tegobite se 
javila bolka i namaluvawe na vidnata ostrina. 
Bolniot negira prethodni zaboluvawa na oko-
to ili drugi zaboluvawa od interes. 

  

 
                               Fig. 1. Prikaz na  preciptati na endotelot na rogovicata so opti~ka koherentna  
                               tomografija na preden segment (AS-OCT) 

 
 

 
Fig. 2. Prikaz na rogovica na biomikroskop so vidlivi 
pigmentirani precipitati 
 

 
Pri priem, kaj pacientot naodot na okolinata na 
okoto e ureden, osven prisuten lesen blefarospa-
zam. Bulbusite se normopozicionirani so so~uvan 
motilitet. Tonusot na leviot bulbus e zgolemen 
i iznesuva 34 mmHg. Se zabele`uva  epifora i 
prisuten e me{an tip na konjunktivalna hipe-
remija. Ro`nicata e so lesno edematozen epitel, 
no proyirna i bez drugi vidlivi promeni na epi-
telot. Senzibilitetot na ro`nicata namalen. Na 
enotelot se prisutni precipitati so zna~ajna 
sodr`ina na pigment (Figura 1, Figura 2). 
Vo prednata komora e vidliv Tyndal-ov fenomen 
so bogatstvo na pigmentni kletki. Irisot e deko-
loriran, so izmeneta struktura so fenomen na 
izedenost kako od molec, {to se zabele`uva pri 
indirektno prosvetluvawe so procepna lampa na 
biomikroskop (Figura 3). Pupilata e okrugla, 
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lesno mioti~na i so ne`ni re~isi cirkularni 
sinehii. Le}ata e na svoe mesto, so ureden naod, a 
isto taka i podlabokite strukturi na okoto. 
O~noto dno e so ureden naod. Vidnata ostrina 
e namalena i iznesuva 0,50 so korekcija. 
 

 
Fig. 3. Prikaz na  preden segment na okoto na biomik-
roskopija so retroiluminacija 
 
Kaj bolniot se sprovedeni ispituvawa so cel da 
se otkrie pri~initelot. Analizata na krvta i  leu-
kocitarnata formula ne poka`aa zna~ajno otsta-
puvawe od normalata. RTG na belite drobovi i 
karli~niot pojas so lumbosakralniot del na ,rbet-
niot stolb be{e bez osobenosti. Ispituvaweto 
na HLA (Human Leucocyte Antigen) za postoewe na 
HLA B27 ne poka`a negovo prisustvo. Analizata 
na ACE (Angiotenzin Converting Ensyme) i lizozi-
mite vo krvta poka`aa vrednosti koi se dvi`ea 
vo granicite na normalnite. Serolo{kite anali-
zi vo ramki na postoewe na virusno zaboluvawe 
poka`aa postoewe na  antitela za  herpes simp-
leks  (HSV IgG >1,1, Immulite) {to odi vo prilog 
na postoe~ka infekcija.   
Pri prestoj na Klinikata, na bolniot mu e ordi-
nirana lokalna antiinflamatorna i kortiko-
steroidna terapija vo vid na kapki, antiglauko-
matozna terapija so koja se postigna regulacija 
na intraokularniot pritisok. Isto taka, ordini-
ran e virusostatik per os i anitiholinergik-Sol. 

Atropin sulfat 1% za da ja dilatira pupilata bez 
da ostanat priraslici. I pokraj terapijata, u{te 
dolgo vreme be{e prisuten Tyndal, a na endotelot na 
ro`nicata precipitatite, iako se namalija, osta-
naa vo vid na pigmentirani to~ki. Ostanatiot naod 
na okoto be{e ureden. Vidnata ostrina pod ordini-
ranata terapija se podobri na 1.0s.c. (bez korekcija). 
 
Diskusija 
 
Predniot uveit e najzastapena forma na uveit i 
se sre}ava so godi{na incidenca od 8 na 100000 
vo populacijata [1]. 

Klini~ki, zaboluvaweto se manifestira so bol-
ka vo okoto koja mo`e da iridira vo okolinata. 
Postoi blefarospazam i poizrazena fotofobi-
ja. Nekoga{, na ovaa simptomatologija mo`e da $  
se pridru`i i izvesno namaluvawe na vidot. Oko-
to e naj~esto crveno so lividen koloritet zara-
di kongestija na krnite sadovi na intraskle-
ralniot perikornealen pleksus. Ona {to e od 
zna~ewe e prisustvoto na eksudacija vo prednata 
komora, fibrinska i kleto~na, {to na o~nata vo-
di~ka $ dava opalescencija. Se pojavuva Tyndal-
ov fenomen, a so talo`ewe na kleto~nite elemen-
ti na endotelot na ro`nicata se formiraat pre-
cipitati. Irisot e edematozen so izmenet reljef, 
a zaradi proteinskata eksudacija i bliskiot do-
pir na pupilarniot rab na irisot i prednata stra-
na na le}ata, se formiraat priraslici koi ja de-
formiraat pupilata. Kaj poizrazeni vopalitel-
ni procesi, vospalitelnite kletki se zabele`-
livi vo predniot del na vitrealnoto telo, a mo-
`e da se javi i cistoiden edem vo m.lutea.  
Kaj vospalitelnite procesi na predniot del na 
uveata naj~esto doa|a do lesno namaluvawe na 
intraokularniot pritisok, no nekoga{ dokolku 
dojde do involvirawe na trabekularniot del na 
iridokornealniot agol so vospalenie ili sozda-
vawe na priraslici vo agolot, kako posledica mo-
`e da ima poka~uvawe na intraokularniot priti-
sok. Koga vospalitelniot proces ograni~en na 
predniot del na uveata, vidnata ostrina e obi~-
no so~uvana ili blago namalena.  
Kako {to napomenavme, pri~inite mo`at da bi-
dat pove}ebrojni  i  klini~kata slika mo`e da se 
razlikuva kaj eden ist pri~initel [2], i toa gi pra-
vi vospalenijata na uveata vistinski prediz-
vik za oftalmologot.  
Pri dijagnostikata na uveitite oftalmologot ima 
na raspolagawe golem broj ispituvawa. Koi is-
pituvawa }e se sprovedat i koi }e bidat konklu-
zivni zavisi od ekspresijata na samoto zaboluva-
we, trgnuvaj}i od anatomskata lokalizacija, ti-
pot na eksudacijata, dol`inata na traewe na za-
boluvaweto i drugi klini~ki karakteristiki. 
Vo dijagnostikata na virusnite uveiti  ispitu-
vawata se sostojat vo izolacija i identifikaci-
ja na samiot virus, antigenite na dadeniot vi-
rus in situ vo o~nata vodi~ka (PCR tehnika) ili pak 
doka`uvawe na specifi~ni antitela vo serumot 
i o~nata vodi~ka so presmetuvawe na Witmer-oviot 
koeficient, sekako dokolku postojat uslovi za 
toa. No, mnogu ~esto virusnata infekcija se pre-
poznava vrz osnova na klini~kiot izgled na pro-
menite na okoto [3,4]. 
Vo prika`aniot slu~aj, klini~kata slika e pa-
tognomoni~na i se raboti za preden uveit  zdru-
`en so iris pigment epithelit ili iris vasculitis, naod koj 
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e specifi~en za infekcija so virusot herpes i koj 
e opi{an vo literaturatra [5]. Kaj na{iot bolen, 
vo momentot na ispituvawe, odnosno pri priem, 
nema{e promeni na рожницата, iako samiot bolen 
anamnesti~ki dade podatok deka prethodno imal 
ataka na konjunktivitis. {to ne isklu~uva deka 
prethodno nemal i nekoja od poblagite afekcii 
na ro`nicata. Imeno, iako e nevobi~aeno, vos-
palenieto mo`e da se javi i bez prethodna invol-
viranost na ro`nicata [4,5]. Kaj pacientot e zabe-
le`an zna~ajno namalen kornealen refleks kako 
rezultat na namalena senzitivnost na ro`nica-
ta, zaradi afekcija na senzitivnite trigeminal-
ni vlakna {to be{e prisutno celo vreme vo te-
kot na bolni~kiot prestoj. Edna od karakteris-
tikite na ovoj enitet na predniot uveit e poja-
va na vaskulit na irisot, prosleden so golema 
disperzija na pigment, pojava na pigmentirani 
precipitati, depigmentacija i pojava na zona na 
atrofija na pigmentniot epitel na irisot, {to 
pri pregled na biomikroskop so retroiluminacija 
se manifestira so izgled na iris izeden kako od mo-
lec [6] (Figura 3). Mnogu ~esto doa|a do infla-
macija na strukturite na iridokornealniot agol, 
{to rezultira so poka~uvawe na intraokularniot 
pritisok (IOP) [4,5], zatoa e manifestirano i kaj 
na{iot bolen. Poka~eniot intraokularniot pri-
tisok kaj herpeti~nata infekcija ~esto mo`e da 
bide refrakteren na terapija [4]. 
 

 
   Fig. 4. Prikaz na preden segment  
 

Zaradi afinitetot na virusot da gi involvira 
i drugite okularni strukturi, pred sè opti~-
kiot nerv i retinata, lokalnata antiinflama-
torna kortikosteroidna terapija, antiglauko-
matoznata terapija kako i virusostatskata tera-
pija, kaj ovoj tip na inflamacija na prednata uvea 
se terapija na izbor (Figura 4). 
 
Zaklu~ok 
 
Dijagnostikata i tretmanot na uveitite se vis-
tinski predizvik za oftalmologot. Prepozna-
vaweto na ovoj  entitet, a so toa i svesnosta za 
pri~initelot, e posebno zna~ajno, no isto taka 
pretstavuva i olesnuvawe za samiot bolen od po-
natamo{ni brojni ispituvawa za ~ie sprovedu-
vawe nekoga{ i ne postojat  mo`nosti, a ~esto se 
i mnogu poskapi. Poslednoto go istaknuva zna-
~eweto na anamnezata i analizata na klini~-
kite znaci na zaboluvaweto, prepoznavaweto na 
klini~kite specifiki na oddelni patogeni 
agensi, bitni vo nivnata dijagnostika. 
 
Konflikt na interesi. Ne e deklariran.  
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Abstract 

 

Inoduction. Laparoscopic repair of ventral-incisional 

hernia is increasing compared to open technique. It has 

become a safe method, with low complications and cost 

comparable with open techniques. Shorter recovery and 

length of hospital stay are also associated with laparo-

scopic repair, especially among obese patients.  

Case report. We present a case of a 42-year-old pa-

tient with BMI (Body Mass Index) of 44. He has had 

three previous open operations for incisional hernia, the 

last one being two years ago. We performed a laparo-

scopic IPOM (Intraperitoneal Onlay Mesh) repair with 

composite mesh using transfascial (transabdominal) 

sutures and tacks (staples). 

Conclusions. Low rate of conversion, minimal perioperati-

ve morbidity and low recurrence indicate safety in obese and 

morbidly obese patients treated with laparoscopic approach.  

 

Key words: laparoscopy, incisional hernia, ventral hernia, 

IPOM, obesity 

___________________________________________ 

 

Apstrakt 
 
Voved. Sè pogolem e brojot na ventralni-inci-
zioni hernia koi se repariraat laparoskopski 
vo sporedba so upotrebata na otvorenite metodi. 
Laparoskopskata popravka e bezbedna, so nizok 
stepen na komplikacii i recidivi vo sporedba 
so otvorenite metodi. Skrateniot postoperati-
ven tek i pokratkata hospitalizacija se zna~aj-
ni, osobeno kaj pacientite so prekumerna te`ina.  
Prikaz na slu~aj. Prezentirame slu~aj na 42-go-
di{en pacient so BMI od 44. Pacientot imal tri 
prethodni popravki na ventralna-inciziona kila 
so otvorena metoda, a poslednata bila pred dve 
godini. Izvedovme laparoskopska IPOM popravka 
 
________________________ 

Correspondence to:             Aleksandar Mitevski, Clinical hospital Stip, 

"Ljuben Ivanov"  bb, 2000 Stip, R. Macedonia; Phone:  072 22 19 03; 

E-mail: acence03@yahoo.com 
 

so kompozitna mre`a upotrebuvaj}i transfas-
cijalni {evovi i titaniumski takeri.  
Zaklu~ok. Niskiot broj na konverzii, minimal-
niot perioperativen morbiditet i maliot broj 
recidivi uka`uva na toa deka laparoskopskata 
popravka na incizioni hernia e bezbedna kaj pa-
cienti so prekumerna te`ina.  
 
Klu~ni zborovi: laparoskopija, inciziona hernija, 
ventralna hernija, IPOM, prekumerna te`ina 
___________________________________________ 

 

Introduction 

 

Approximately 4 million abdominal operations are done 

every year; 10-20% of them will develop incisional hernia. 

Laparoscopic ventral hernia repair was introduced in 1993 

by LeBlanc and Booth and since then it has become the new 

golden standard for abdominal wall hernias [1]. Laparo-

scopic procedure has been designed to avoid the exten-

sive dissection; it mimics the conventional retrorectus ven-

tral herniorrhaphy but avoids the extensive dissection re-

quired to place the prosthesis in the abdominal wall [2]. 

 

Case report 
 

We present a case of a 42-year-old patient with inci-

sional hernia and a BMI (body mass index) of 44. The pa-

tient has had three previous open repairs for incisional 

hernia in the umbilical and supraumbilical area with po-

lypropylene prosthesis. The last one was performed two 

years ago. On inspection, the patient had a supraumbilical 

midline incision, ending on the right lateral side of the 

umbilicus. Under the lower third of the incision he had a 

large protrusion that was reduced on palpation through a 

large abdominal wall defect (6-8cm). Another smaller 

defect of 3-4 cm was palpated above the large one. 

Laparoscopic incisional hernia repair was performed. On 

the left mid-axilary line with open approach 12 mm trocar 

cannula was introduced and pneumoperitoneum was estab-  
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  Fig. 1. Adhesiolysis  

 

lished. Additional three 5 mm trocars were placed; two on 

the left side and one on the right side. Complete adhe-

siolysis with sharp dissection was performed (Figure 1). 

 

 
 Fig. 2. Two large hernia defects  

 

Two large and two small defects were found and a visible 

under lay placed small polypropylene mesh (Figure 2). 

 

 
Fig. 3. Large mesh covering the defects attached with titanium 

clips  

 

IPOM-Intraperitoneal Onlay Mesh technique was per-

formed. A large composite mesh (polypropylene coated 

with collagen, 35x25cm) was introduced through a 12 mm 

troacar. It covered the defects and an overlay margin of 5 

cmwas achieved. Four transfascial sutures were placed 

on the angles of the mesh and the border of the mesh 

was attached with titanium staples to the inner side of 

the abdominal wall (Figure 3). An intraabdominal drain 

was placed through the lower left 5 mm trocar site. The 

postoperative course was uneventful; the drain was taken 

out on the first postoperative day and the second postope-

rative day the patient was discharged from the hospital. 

Discussion 
 

The laparoscopic approach for treatment of incisional 

hernia is gaining an increasing interest; it seems to be an 

effective approach with a very low complication and 

recurrence rate [3].  

Hernia repair is often formidable clinical problem, espe-

cially in obese patients. In this subgroup of patients mini-

mal invasive techniques minimize perioperative com-

plications and failure rates [4,5]. Laparoscopic procedure 

has a short learning curve (only 3 cases) and a general 

surgeon with training in basic laparoscopy can safely 

perform hernia repair in obese patients [6]. 

Overall complications of laparoscopic incisional-ventral 

hernia repair versus open one in obese patients are 6,3 vs 

13,7 (7). Complications rates and recurrence are closely 

related to the BMI, type and hernia size, although they 

show no significant difference when comparing to pa-

tients with laparoscopic treatment [8-12]. 

There is little data on laparoscopic repair for incisional 

hernia in morbidly obese patients (BMI>40). The results 

have shown that it is feasible, with an acceptable risk of 

recurrence and that it minimises the wound and mesh 

complications compared to open mesh repair [13,14].  

 

Conclusions 

 

Low rate of conversion, minimal perioperative morbidity 

and low recurrence indicates safety in obese and morbid-

ly obese patients treated with laparoscopic approach. 

The data show better efficiency of laparoscopy compared 

to open surgery. Our patient had BMI of 44 which is rear, 

and there are not many cases described in the litera-

ture. Yet, in experienced hands laparoscopy is the approach 

of choice for patients with BMI of 35 or greater. 
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Prikaz na slu~aj 
 

EVALUACIJA NA IDIOPATSKA CENTRALNA SEROZNA HORIORETINOPATIJA 
SO OPTI^KA KOHERENTNA TOMOGRAFIJA  
 

EVALUATION OF THE IDIOPATIC CENTRAL SEROUS CHORIORETINOPATHY WITH 

OPTICAL COHERENT TOMOGRAPHY  
 
Nata{a Trpevska i Vesna Dimovska-Jordanova  
 
JZU Univerzitetska klinika za o~ni bolesti, Univerzitet "Sv. Kiril i Metodij", 
Medicinski fakultet, Skopje, Republika Makedonija 
 
Apstrakt 
 
Voved. Idiopatska Centralna Serozna Horiore-
tinopatija (ICSH) e bolest na centralniot del 
na retinata ~ij dijagnosti~ki profil pred sè e 
vrz osnova na simptomite i klini~kiot naod, 
no demografskite karakteristiki i dopolnitel-
nite dijagnosti~ki proceduri samo go potvrdu-
vaat entitetot i patogenezata na istata. Iako 
etiologijata e dilema i najgolem akcent se stava 
na emotivniot i fizi~kiot stres, prognozata e 
relativno dobra.  
Dijagnosti~kiot protokol za pacientite so ICSH 

opfa}a fundus-biomikroskopsko ispituvawe i 
evaluacija vrz osnova na fluorescein-angiograf-
ski naodi. Voveduvaweto na Opti~kata Koheren-
tna tomografija (OCT) ovozmo`i neinvazivno di-
jagnosticirawe i sledewe na pacientite na poku-
si intervali, obezbedi dopolnitelni informa-
cii za stepenot na involviranite zoni kako i 
nivna korelacija so vidnata ostrina. Cel na 
ovoj trud e preku serija na slu~ai so ICSH da se 
potencira zna~eweto na metodata OCT za evalua-
cija na promenite na horioretinalniot sloj i 
korelacijata me|u retinalnoto i fovealnoto 
zadebeluvawe, anatomskite promeni i sekako 
afekcijata vrz vidnata ostrina kaj niv.  
Prikaz na slu~ai. Prospektivno sledewe na 
pacienti so unilateralna afekcija od idio-
patska centralna serozna horioretinopatija 
(ICSH) i nivna evaluacija so primena na opti~ka 
koherentna tomografija OCT (TOPCON 3D OCT-

2000) programa makula(6,0mmx 6,0mm-512x128) cen-
trirano na fovea. Retinalnata debelina be{e 
izmerena so koristewe na  kaliper,fokusiran  
na dve nivoa : makularna i fovealna debelina. 
 
____________ 

 
Korespondencija i reprint do: Nata{a Trpevska, JZU Univer-
zitetska klinika za o~ni bolesti, "Vodwanska" 17, 1000 Skopje, 
R. Makedonija; Tel.: 02 3161 714; E-mail: n_trpevska@yahoo.com 
 

Zaklu~ok. Voveduvaweto na OCT ovozmo`i nein-
vazivno dijagnosticirawe na zaboluvaweto so pri-
mena na transverzalni skenovi, kako i mo`nost 
za sledewe na pacientite na pokusi intervali. 
Prednosta na metodot dava mo`nost za dobivawe 
informacii okolu najsuptilnite promeni na re-
tinata, identifikacija na subretinalnata te~nost 
i nejziniot intenzitet,kako i sledewe na afek-
cijata na vidnata ostrina vo tek na zaboluvaweto. 
 
Klu~ni zborovi: Idiopatska centralna serozna ho-
rioretinopatija (ICSH), Opti~ka koherentna tomo-
grafija (OCT), makularna debelina,vidna ostrina 
___________________________________________ 

Abstract 

 

Introduction. The Idiopathic Central Serous Choriore-

tinopathy (ICSH) is a disease of the central part of the 

retina and chorioid which diagnostic profile is usualy based 

on the symptoms and clinical findings, but the demo-

graphic characteristics and the additional diagnostic 

accuratelly confirm the entity and the pathogenesis of 

the disease. Although the etiology is a dilemma and the 

emphasis is on the emotional and physical stress, the 

prognosis is relatively good. 

The diagnostic protocol for the ICSH patients covers 

Fundus-Biomicroscopy(Slit) examination and evaluation 

based on Fluorescein Angiographic expertise. The inclu-

sion of the Optical Coherent Tomography (OCT) provi-

ded noninvasive diagnosing and monitoring of the pa-

tients in shorter periods, as well as additional informa-

tion on the degree of the involved areas and their co-

rrelation with the visual acuity. The aim of this work is 

to accentuate the significance of the high-resolu-

tive contemporary method OCT for evaluation of 

the changes in the chorioretinal layer and the correlation 

between the retinal and foveal thickening, the anatomic 

changes, as well as the affection over the visual acuity 

through series of cases with ISCH. 

Case reports. Prospective follow-up of patients with 

unilateral affection due to idiopathic central serous cho-

rioretinopathy (ICSH) and their evaluation using optical 

coherent tomography OCT (TOPCON 3D OCT-2000) 
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3D macula program (6,0mm x 6,0mm-512x128) centered 

on the fovea. Retinal thickness was measured using cali-

per focusing on two levels: macular and foveal thickness. 

Conclusions. The introduction of OCT provided non-

invasive diagnosis of the disease, by using transverse 

scans, and the ability to monitor patients on shorter in-

tervals. The advantage of the method gives an oppor-

tunity to obtain information regarding the most subtle 

changes in the retina, identification of subretinal fluid, 

the extent of the same in correlation with the ophthal-

moscopic findings and the affection of visual acuity 

during the disease.  

 
Key words: idiopathic central serous, chorioretinopathy 

(ICSH), optical coherent tomography (OCT), macular 

thickness, visual acuity 

___________________________________________ 

 
Voved 
 
Centralna serozna horioretinopatija e idio-
patsko zaboluvawe kade vo osnova na negovata pa-
togeneza postoi poremetuvawe na horoidalnata 
cirkulacija i retinalniot epitel {to doveduva 
do bulozno odlepuvawe na senzornata retina, od-
nosno influks na subretinalna te~nost na cen-
tralnata retina (makula) [1]. 

Voobi~aeno prezentacijata na zaboluvaweto e 
unilateralna so evolucija od dve do tri nedeli 
i so mo`na remisija, no se sretnuvaat i slu~ai 
so bilateralna afekcija. Predilekcija ima kon 
ma`i na 30-50 god. vozrast so incidenca na javu-
vawe deset pati pove}e vo odnos na `eni, podlo`-
ni na fizi~ki ili emocionalen stres. Vlija-
nieto na vazokonstriktornite agensi, sistem-
skata primena na kortikosteriodi i drugi pre-
disponira~ki faktori kako hipertenzija, breme-
nost, dijaliza, organ transplantacija, migrena, 
genetskite faktori e nejasno, {to samo go pot-
vrduva faktot za idiopatskata etiologija na 
ova zaboluvawe [1,2]. 

Klini~ki subjektivni simptomi se pad na vidot 
od polesen stepen, relativen centralen skotom, 
iskriveni sliki-metamorfopsija, namaleni sli-
ki-mikropsija, naru{ena percepcija za plava i 
`olta boja-dishromatopsija, fenomen na zables-
tuvawe (3-5 min). 
Protokolot za dijagnostika na ICSH se bazira na 
angiografija so fluorescein (Fl Na 20,0%) ili 
indocijanin zeleno (indocyaninegreen), t.e foto-
grafsko sledewe na protokot na fluorescein 
niz fokalni podra~ja na hiperfluorescecija koi 
korespondiraat so istekuvawe na nivo na reti-
nalniot pigmenten epitel (RPE).  
No, OCT se pove}e go zema primatot na "zlaten 
standard" za dijagnostika, evaluacija na prog-
resijata i rezolucijata na ICSH. Vpro~em, kako 

sovremena "imaging" metoda so visoka rezolucija 
ovozmo`uva da se zabele`at i najsuptilnite pro-
meni na retinata, identifikacija na subreti-
nalnata te~nost, stepenot na istata vo korela-
cija so oftalmoskopskiot naod i afekcija na 
vidnata ostrina vo tek na zaboluvaweto.  
Celta na ovoj trud e preku serija na slu~ai so 
ICSH da se potencira zna~eweto na visoko-re-
zolutivnata metoda OCT za evaluacija na pro-
menite na horioretinalniot sloj i korelacija-
ta me|u fovealnoto zadebeluvawe, anatomskite 
promeni i vidnata ostrina kaj niv. 
 

Materijal i metodi 
 
Vo serijata slu~ai bea vklu~eni i slednite paci-
enti so unilateralna afekcija od idiopatska cen-
tralna serozna horioretinopatija (ICSH) i eva-
luirani so opti~ka koherentna tomografija (ОCТ). 

 
Slu~aj 1: ^.P. ma` 42 god, se javuva na JZU Kli-
nika za o~ni bolesti vo oktomvri 2012 so sub-
jektiven simptom za reduciran vid na levoto 
oko od pred dva meseci. Vo anamnezata dava 
jasen podatok za namalen vid, iskriveni sliki 
i "prisutna damka pred oko". Li~nite medicin-
ski i familijarni anamnestilki podatoci bea 
negativni. Negira drugi okularni zaboluvawa, 
primena na redovna terapija i alergii, odnos-
no od polno zdravje zabele`al problemi so vidot. 
Nekoregiranata vidna ostrina na desnoto oko 
iznesuva VOD. 1,0 i na levoto oko VOS. 0,33. In-
traokularniot pritisok so nekontakten tonome-
tar (TOPCON CT-80) iznesuva 14mmHg na desnoto 
i 16mmHg na levoto oko. Amsler-test na desno 
oko so ureden naod, a na levoto oko prisutni cen-
tralni metamorfopsii. Koloren vid so ureden 
naod na dvete o~i; uredna reakcija na CAK (svet-
lina, akomodacija i konvergencija); preden seg-
ment so ureden naod; predna o~na komora so nor-
malna dlabo~ina bez patalo{ki substrat; iri-
dokornealen agol otvoren 4/4 po Shaffer. 

Na pacientot mu be{e napraven fundus-biomik-
roskopski pregled vo midrijaza (Sol, Mydriacyl 

1% i Sol. Phenilephrin 2,5% OU) so kontaktna lupa. 
Fundus pregledot poka`a kompletno ureden naod 
na daesnoto oko, dodeka na levoto be{e utvrde-
no prisutno centralno serozno retinalno odle-
puvawe 1DD nad fovea. Perifernata retina na 
dvete o~i bez patolo{ki ispadi. 
Na pacientot mu be{e prepora~ana primena na 
OCT, koja ja potvrdi dijagnozata za centralna 
serozna horioretinopatija, prisutna subretinal-
na te~nost me|u retinalniot pigmenten epitel 
i neuroretinalniot sloj, odnosno serozno odle-
puvawe na senzornata retina.  
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                                                                               * Pacient ^.P. 

 
08/10/2012; VOS: 0.33 sc; MT: 505 µm; CT : 434 µm 
 

 
01/11/2012; VOS: 0.33 sc; MT: 585µm; -8µm 

 
20/11/2012; VOS: 0.66 sc; MT: 371µm; CT: 286µm 
 

  
03/01/2013;  Naod ureden 

                                                                        

                                                                             * Pacient M.Z. 

 
26/04/2012; VOD.0,25 s.c.; MT: 540 µm; CT: 489 µm 
 

 
28/05/2012; VOD: 0,14 s.c.; MT: 572µm; CT : 530µm 
 

 
05/07/2012; VOD.0,8 s.c.; MT: 346µm; CT: 177µm 
 

 
06/09/2012; VOD: 0.8 s.c.; MT: 359µm; CT: 151µm 

                                                                     * Pacient J.M. 
 

 
29/10/2012; VOS: 0,33 s.c.; MT: 359µm; CT: 324µm 

 

 
05/12/2012; VOS: 0,25 s.c.; MT: 352µm; CT: 300µm 

                                               
                                                     03/01/2013; VOS: 0,25 s.c.; MT: 458µm; CT: 454µm 

      Sl. 1-11. Prikaz na promena na horioretinalniot sloj so OCT VOD/VOS (visus oculi dex./sin/): Vidna ostrina  
      na desno/levo oko, MT (macular tickness): makularna debelina, CT (central tickness): centralna (foveolarna) debelina 
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Slu~aj 2: M.Z., 46 god. ma`, profesionalen voza~, 
se javuva vo Klinikata za O~ni bolesti vo april 
2012g. poradi namalen vid na desnoto oko, sim-
ptomi koi se pojavile pred pove}e od 3 meseci, 
no poradi profesionalni obvrski go odlo`il 
svoeto doa|awe. Anamnesti~kite podatoci ne da-
doa nekoj potencijalen rizik faktor, ne isklu~u-
vaj}i ja stresnata priroda na profesijata. 
VOD 0,50 i VOS 1,0 bez dopolnitelna korekcija. 
Intraokularniot pritisok obostrano vo grani-
ci na normalni vrednosti. Naod po segmenti ure-
den bez zna~ajno vlijanie vrz dijagnosticirawe 
na bolesta. 
Pacientot be{e pregledan vo midrijaza na bio-
mikroskop so kontaktna lupa, dijagnosticira-
no e zaboluvaweto, a potoa prosleden so ОCT 

za stepenot na promenata na retinalniot sloj, 
odnosno zadabeluvaweto na nivo na makula. 
 
Slu~aj 3: J.M., ma` 41 god od Struga, se javil vo 
institucijata vo oktomvri 2012 poradi namalen 
vid koj perzistiral ve}e edna godina. Vidnata 
ostrina iznesuva 0,33 na desnoto oko i 0,66 na 
levoto (koregiran so stakla do 1,0). Po dijag-
nosti~kite metodi naodot po segmenti be{e ure-
den osven vidlivi promeni na centralna retina 
na desnoto oko od kade poteknuvaat subjektivni-
te simptomi. Na nivo na makula e vidliva jasno 
ograni~ena serozna ablacija na retinalniot pig-
menten epitel vo vid na bula i `oltenikava ek-
sudacija lokalizirana subretinalno.  
Pregledot so trodimenzionalnata metoda ОCТ 

jasno ja doka`ai ja potvrdi patolo{kata pro-
mena promenata na mikrorentinalnoto tkivo.  
Kaj sekoj od niv be{e ordinirana intenzivna vi-
taminska terapija i antioksidansi.  
Serijata slu~ai kontinuirano bea sledeni so ОCТ 

na redovni kontrolni pregledi (edna{ mese~-
no) vo tek na 3 meseci do koga i voobi~aeno se 
o~ekuva spontana regresija na bolesta. 
 
Rezultati 
 
Evaluacija na pacientite so ICSH be{e napra-
vena so "imaging" metodata ОCT (TOPCON 3D ОCT-

2000), procedura koja ja koristi refleksijata 
na svetlina od retinalnite sloevi i producira 
sozdavawe na slika na retinata i retinalniot 
pigmenten epitel so rezolucija 3D (6,0mmx 6,0mm 

-512x128) centrirano na makula. 
Retinalnata debelina be{e izmerena koristej}i 
kaliper (macula thickness caliper) pritoa fokusiraj}i 
se na dve nivoa: makularna i foveolarna debelina. 
 
 
 

Diskusija 
 
Idiopatska centralna serozna horioretiopatija 
ili poznata kako centralna serozna retinopa-
tija, centralna serozna pigment epiteliopati-
ja i centralen serozen retinitis e bolest koja 
se pojavuva kako rezultat na naru{uvawe na ho-
roidalnata cirkulacija {to doveduva do naru{u-
vawe na centralniot retinalen pigmenten epi-
tel (RPE) i serozno odlepuvawe na retinata [3]. 

Imeno, vo akutnata faza na bolesta se smeta de-
ka doa|a do disrupcija na kontinuitetot na 
retinalniot pigmenten epitel, abladirawe na 
istiot se do fokalno istekuvawe od nevrosen-
zornata retina, {to e i patognomi~en supstrat 
na zaboluvaweto. Ovaa forma na mehani~ka al-
teracija na integritetot na retinalniot pig-
menten epitel koja se narekuva "blowout" i "micro 

rip" ja menuva normalnata neproodnost i dove-
duva do seroznoto odlepuvawe. 
Vpro~em se smeta deka zafa}aweto na retinal-
noto tkivo e sekundarno, dodeka vnatre{nite 
horoidalni promeni pretstavuvaat primarna 
patogeneza na bolesta, vodej}i do dezignacija 
na bolesta kako Centralna Serozna Horiore-
tinopatija [4,5]. 

Primarnoto eksudativno poremetuvawe na vnat-
re{nata horoidea {to }e rezultira vo makular-
no odlepuvawe se smeta deka e avaskularno, od-
nosno ne e asocirano so proliferacija na ho-
roidalni krvni sadovi [4]. 
Prirodniot tek na akutna forma na ICSH e 
dobar, so spontana regresija vo tek na 3-4 mese-
ci [4,6]. Sepak, mal procent od slu~aite imaat 
rekurentni ili perzistentni ataki vo traewe 
od 6 meseci i podolgo. Unilateralnata lokali-
zirana serozna horioretinopatija i nevrosen-
zorna retinalna ablacija pretstavuvaat karak-
teristi~en klini~ki naod. Obi~no vidnata os-
trina e umereno namalena na zabolenoto oko 
0,33-0,50 i so koregirawe na pseudohipermetro-
pijata (+0,75) se dobiva normalna vidna ostrina 
od 1,0. Vo zavisnost od goleminata na nevrosen-
zornata retinalna ablacija, blag aferenten pu-
pilaren defekt i relativen skotom mo`e da bide 
prezentiran vo klini~kata slika na istata. 
Voveduvaweto na OCT ovozmo`i neinvazivno 
dijagnosticirawe i sledewe na pacientite na 
pokusi intervali i dava dopolnitelni infor-
macii za stepenot na involviranite zoni i niv-
na korelacija so vidnata ostrina [6-8]. 

ОCТ obezbeduva komplementarni morfolo{ki 
informacii kaj pacientite so ICSH. Prisustvo-
to na pove}e difuzni promeni na retinalniot 
pigmenten epitel (RPE) samo go potvrduva pona-
tamo{niot koncept deka istata e pove}e difuz-
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na namesto lokalizirana anomalija na RPE, pri-
toa detektiraj}i i suptilni promeni na reti-
nata, zadebeluvawe na horoideata i eventual-
noto prisustvo na neovaskularizacija [8]. 

Eventualnoto prisustvo na horoidalnata neovas-
kularizacija (CNV) naj~esto se javuva kaj pacien-
ti so istorija na dolgoperzistira~ka forma, re-
cidivi, hroni~na difuzna epiteliopatija ili 
prezentacija na istata na postara vozrast. 
To~nata patogenezata za razvoj na CNV e nejas-
na. Hipotezata e deka hroni~nata dekompenzaci-
ja ili naru{uvawe na membranata RPE-Bruch  komp-
leks zaedno so ishemi~ni promeni na horioka-
pilarnata mre`a mo`e da bide va`en faktor 
vo CNV [8]. 
 

Zaklu~ok 

 
Novite dijagnosti~ki i terapevtski alatki ja 
zgolemija mo`nosta za neinvazivno i periodi~-
no sledewe na sostojbata, pri {to pridonesu-
vaat za definirawe na novi teorii za mehaniz-
mot na nastanuvawe na zaboluvaweto. Od oso-
bena va`nost e mo`nosta za ispituvawe na ko-
relacijata pome|u zadebeluvaweto na retinal-
nite sloevi i afekcijata vrz vidnata ostrina.  
Iako Fluorescein angiografijata i ponatamu 
e od su{tinsko zna~ewe za retinalnite boles-
ti, povtoruvanata upotreba na kontrast vremen-
ski, ekonomski i preventivno mo`e da se izbegne 
so koristewe na ne-invanzivnata visoko rezo-
lutivna metoda OCT. Mo`e da se koristi na ku-
si intervali, osobeno koga upotrebata na kont-

rast e kontraindizirana, kako vo period na bre-
menost ili kaj notirani alergii. 
ОCТ ovozmo`uva objektivna potvrda na prisust-
voto na seroznoto pigment epitelno odlepuvawe 
i sodr`inata na subretinalna te~nost kaj ovie 
pacienti, so mo`nost za kontinuirana evalua-
cija na progresijata, odnosno regresijata na za-
boluvaweto i negoviot definitiven ishod.  
 
Konflikt na interesi: Ne e deklariran. 
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Abstract 
 

Introduction. The success of kidney transplantation (KTx) 

depends on the evaluation of the donor and recipient, 

but primarily on the surgical skill. The quality of the 

blood vessels and eventual anatomical complications 

may influence the renal blood flow which is essential 

for sufficient perfusion and function of the graft.  

Case report. We report a case of a 28-year-old 

diabetic female patient with living donor KTx from 

her mother and slow recovery of the graft function. The 

ultrasound (US) and Doppler showed narrow 

parenchyma of 16 mm with insufficient renal blood flow 

<65cm/sec and a low parenchymal RI of 0,55-7. Renal 

CT angiography revealed a distorted renal artery in 

almost 1 cm long segment before the anastomosis and 

partially narrowed lumen of the internal iliac artery 

immediately after the bifurcation from the common iliac 

artery. The patient underwent another surgery for 

shortening of the renal artery and latero-lateral 

anastomosis between the renal and iliac external artery 

by a venous autologous graft from saphena. The Doppler 

US showed an improved blood flow in the renal artery of 

102 cm/sec, with an improved kidney function and 

normalization of the serum creatinine in the following 

days. 

Conclusion. Nephrologists should diagnose, but only 

surgeons may improve the hemodynamic of the trans-

planted kidney. Through an autologous saphenous vein 

graft an improved perfusion could be obtained by late-

ro-lateral anastomosis between renal and iliac external 

artery as a procedure of choice presented as first case 

ever reported.  

 

Key words: kidney transplantation, Doppler ultrasound, 
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Apstrakt 
 
Voved. Uspe{nosta na renalnata transplantaci-
ja (RT) zavisi od dobrata procenka na donorot i 
primatelot, no pred sè, od ve{tinata i sposob-
nosta na hirurgot. Kvalitetot na krvnite sadovi 
i eventualnite anatomski komplikacii mo`e da 
vlijaat na renalniot krven protok, {to e zna~aj-
no za soodvetna perfuzija i funkcija na graftot.  
Prikaz na slu~aj. Pretstavuvame slu~aj na 28-
godi{na dijabeti~na pacientka so RT od `iv 
donor, nejzinata majka, i bavnoto oporavuvawe na 
funkcijata na graftot. Ultrazvukot i dopler 
sonografijata poka`aa tesen parenhim od 16 
mm so nedovolen renalen protok <65 sm/sek. i 
nizok parenhimen RI od 0,55-7. Renalnata KT 
angiografija poka`a iskrivena renalna 
arterija vo dol`ina od re~isi 1 sm pred 
anastomozata i delumno stesnet lumen na 
internata ilija~na arterija vedna{ po 
bifurkacijata/razgranuvaweto od zaedni~kata 
ilija~na arterija. Pacientkata be{e podlo`e-
na na u{te edna operacija za skratuvawe na re-
nalnata arterija i postavuvawe laterolateral-
na anastomoza me|u renalnata i ilija~nata ek-
sterna arterija so venski avtologen graft od 
vena saphena. Slednite denovi ispituvaweto so 
Dopler ultrasonografijata poka`a podobren 
krven protok vo renalnata arterija od 102 sm/ 
sek. so podobrena renalna funkcija i normali-
zirawe na serumskiot kreatinin.  
Zaklu~ok. nefrolozite treba da ja postavat 
dijagnozata, no samo hirurzite mo`at da ja 
podobrat hemodinamikata na transplantiraniot 
bibreg. Podobrena perfuzija mo`e da se postig-
ne preku graft od avtologna vena saphena so la-
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terolateralna anastomoza me|u renalnata i ili-
ja~nata eksterna arterija kako procedura na 
izbor, ovde pretstavena kako prv slu~aj.  
   
Klu~ni zborovi: transplantacija na bubreg, 
Dopler ultrazvuk, renalen krven protok 
__________________________________________ 

 
Introduction 

 
Besides the nephrological pretransplant work-up the su-

ccessful kidney transplantation (KTx) primarily depends 

on the quality and functionality of the blood vessels for 

anastomosis and skill of the surgeon within the selected 

vascular procedures. Although through the check-up any 

organ damage or failure is excluded, sometimes, especia-

lly in diabetics, a rare anatomical complication may in-

fluence the graft function of the recipient that could not 

be resolved by any other means except a new surgical 

intervention. Especially important for the graft function is 

the renal blood flow which in turns depends on the iliac 

blood flow. There are reports on the use of vascular graft 

(Gore-Tex) to overcome severe arterioscleroses of the 

iliac vessels [1] and various femoro-femoral bypasses 

[2]. However, we do report for graft function salvage by 

an improved renal flow through autologous saphenous 

vein graft (SVG) bypass surgery between the renal and 

iliac external artery.  

 
Case report 

 
A 28-year-old diabetic female patient commenced dia-

lysis in 2011 with diabetic nephropathy as an under-

lying cause of the disease. Her mother was a potential 

kidney donor. A complete evaluation of the donor and the 

recipient was without any contraindication for trans-

plantation. In addition, the recipient's CT angiography 

of the iliac blood vessels did not reveal any substantial 

hemodynamic problem.  

During transplantation, after declamping of the vessels, the 

kidney recolored but it did not achieve the usual hard con-

sistency. Otherwise, there was an initial urine output on 

the table, and transplantation went well.  

In the following days, there was a slow recovery of the 

graft function and serum creatinine remained around 300 

mcmol/l with patient gaining some excess of fluid and 

peripheral edema. The ultrasound (US) and Doppler sho-

wed a narrow parenchyma of 16 mm with insufficient 

renal blood flow <65cm/sec and a low parenchymal RI 

of 0,55-7. A new CT graft renal angiography was perfor-

med finding a distorted renal artery in almost 1 cm 

long segment before the anastomosis. There was also a 

segment of 5-6 mm with a narrowed lumen of the in-

ternal iliac artery immediately after the bifurcation from 

the common iliac artery. It was too risky to consider  

 

stenting of the renal artery hence the patient underwent 

another surgical intervention for shortening of the re-

nal artery. Since the consistency of the kidney did not 

substantially improve compared to the first operation, 

another blood supply was required. Thus, latero-lateral 

anastomosis was performed between the renal and iliac 

external artery by a venous autologous graft from saphena. 

The Doppler US showed an improved blood flow in the 

renal artery of 102 cm/sec, 19 mm parenchymal width 

and RI of 0,61-0,63. The clinical condition and the kid-

ney function improved with normalization of the serum 

creatinine in the following days and she was dischar-

ged from hospital 10 days after the second surgery. 

 
Discussion 

 
The blood perfusion of the graft is the most important 

parameter for an appropriate function of the transplan-

ted kidney. It is not unusual that many of the chronic 

kidney disease patients on dialysis have atherosclerotic 

blood vessels that may impede the regular blood flow 

from the iliac to the renal artery. It may also be influen-

ced by the lumen of the renal artery of the donor as well 

as of quality of the anastomosis performed. Undoubtedly, 

there are reports on cases of progressive deterioration 

in renal function and decreased renal graft perfusion 

induced by extensive aorto-iliac atherosclerotic lesions 

proximal to a patent renal graft artery [3]. Hence, a sig-

nificant improvement in kidney graft function has been 

obtained by axillo-femoral or femoro-femoral bypass 

graft surgery [3,4]. Importantly, to the best of our know-

ledge, our case of an iliac-renal bypass with SVG has 

never been performed previously for permanent main-

tenance of renal transplant perfusion (Figure 1). 

 

 
Fig 1. Iliac-renal bypass with autologus saphenous vein graft (arrow) 

 
Our case confirms the importance of blood vessel com-

plications in patients after renal transplantation. On the 

other hand, a prompt diagnosis and surgical treatment is 

necessary for the graft survival and prevention of any 

eventually life-threatening complications.  
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Conclusions  

 

Nephrologists should diagnose, but only surgeons may 

improve the hemodynamic of the transplanted kidney. 

In cases with insufficient renal blood flow through the 

kidney allograft an improved perfusion could be obtained 

by latero-lateral anastomosis as bridging vascular techni-

que between the renal and iliac external artery with an auto-

logus vein graft from saphena as a procedure of choice.  
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UPATSTVO ZA PRIJAVA NA TRUD OD SORABOTNICITE NA MMP 
 
"Makedonski medicinski pregled" (MMP) e stru~no spisanie na Makedonskoto lekarsko dru{tvo, 
prvenstveno nameneto na lekarite od op{ta praktika, specijalistite od oddelnite medicinski 
disciplini i istra`uva~ite vo oblasta na bazi~nite medicinski i drugi srodni nauki. 
 
Spisanieto gi ima slednive rubriki i kategorii na trudovi: 
 
1. Izvorni trudovi 
2. Soop{tuvawa za klini~ki i laboratoriski iskustva 
3. Prikazi na slu~ai 
4. Od praktika za praktika  
5. Edukativni statii 
6. Variae (писма од редакцијата, општествена hronika, prikazi na knigi, izve{tai od kongresi, 

simpoziumi i drugi stru~ni sobiri, rubrikata ,, Vo se}avawe,, i dr). 
 
Izvornite trudovi imaat belezi na nau~ni trudovi, dodeka trudovite kategorizirani vo rubrikite 2-5 
imaat belezi na stru~ni trudovi. 
Vo MMP se objavuvaat trudovi na ~lenovite na MLD ili na ~lenovi na drugi stru~ni zdru`enija. 
Avtorite se odgovorni za po~ituvaweto na eti~kite na~ela pri medicinskite istra`uvawa, a 
iznesenite stavovi, izvedeni od analizata na sopstvenite rezultati, ne se nu`no i stavovi na 
Redakcijata na MMP. 
Redakcijata gi ispra}a rakopisite na stru~nа recenziја; recenzentot (ite) i Redakcijata ja 
opredeluvaat definitivnata kategorizacija na rakopisot koj e prifaten za pe~atewe. Redakcijata go 
zadr`uva pravoto rakopisite da gi pe~ati spored recenziraniot prioritet. 
Upatstvoto za sorabotnicite na MMP e vo soglasnost so Vankuverskite pravila za izedna~eni barawa 
za rakopisite koi se pra}aat do biomedicinskite spisanija. 

 
1. TEKST NA RAKOPISOT 
MMP objavuva rakopisi pi{uvani vo duhot na makedonskiot standarden jazik, so soodvetna 
makedonska nomenklatura za oddelna medicinska terminologija, no mo`na e i prijava na trud na 
angliski jazik. Dokolku upotrebata na kratenki e neophodna, sekoja kratenka precizno se definira 
pri prvoto pojavuvawe na tekstot.  
Site rakopisi se ispra}aat vo elektronska forma na elektronskata adresa  (e-mail) na MLD-MMP, so 
dvoen prored i najmnogu 28 redovi na stranica, kirili~en font Mac C Tajms golemina 12, a latini~en 
font Times New Roman golemina 12. Levo, gore i dolu treba da se ostavi slobodna margina od najmalku 
3 sm, a desno od 2,5 sm.. Redniot broj  na stranicite se pi{uva vo desniot goren agol. 
Rakopisot na trudot treba da e pridru`en so pismo na prviot avtor, so izjava deka istiot tekst ne e 
ve}e objaven ili podnesen/prifaten za pe~atewe vo drugo spisanie ili stru~na publikacija i so 
potvrda deka rakopisot e pregledan i odobren od site koavtori, odnosno so pridru`na deklaracija za 
eventualen konflikt na interesi so nekoj od avtorite. 
 
Izvornite trudovi i soop{tuvawata go imaat sledniov formalen redosled: naslovna strana, izvadok 
na makedonski jazik (voved, metodi, rezultati, zaklu~ok) so klu~ni zborovi, izvadok na angliski jazik 
so klu~ni zborovi, voved, materijal i metodi, rezultati, diskusija i zaklu~oci, literatura i prilozi 
(tabeli, grafici i sliki) i legendi za prilozite vo eden fajl. 
 
Prikazite na slu~ai treba da sodr`at voved, detalen prikaz na slu~ajot, diskusija so zaklu~ok i 
literatura so prilozi. 
 
Naslovnata strana treba da ima: naslov na makedonski i angliski, imiwa i prezimiwa na avtorite, 
kako i instituciite na koi im pripa|aat, imiwata na avtorite i naslovot na ustanovata se povrzuvaat 
so arapski brojki; avtor za korespondecija so site detali (tel. e-mail); kategorija na trudot; kratok 
naslov (do 65 karakteri zaedno so prazniot prostor); kako i informacija za pridonesot za trudot na 
sekoj avtor (ideja, dizajn, sobirawe na podatoci, statististi~ka obrabotka, pi{uvawe na trudot). 
 
Naslovot treba koncizno da ja izrazi sodr`inata na trudot. Se prepora~uva da se izbegnuva upotreba 
na kratenki vo naslovot. 
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Izvadokot na makedonski jazik treba da sodr`i najmnogu 250 zborovi i da bide strukturiran so site 
bitni ~initeli izneseni vo trudot: voved so celta na trudot, metodot, rezultati (so numeri~ki 
podatoci) i zaklu~oci. Zaedno so izvadokot, treba da se dostavat i do 5 klu~ni, indeksni zborovi.  
 
Izvadokot na angliski jazik mora da e so sodr`ina identi~na so sodr`inata na izvadokot na 
makedonski jazik. Klu~nite zborovi treba da se vo soglasnost so MeSH (Medical Sibject Headings) listata 
na Index Medicus. 
 
Vovedot treba da pretstavuva kratok i jasen prikaz na ispituvaniot problem i celite na 
istra`uvaweto, so naveduvawe na eti~kiot komitet odnosno institucijata koja go odobrila 
ispituvaweto (klini~ka studija koja se raboti spored principite na Helsin{kata deklaracija za 
pacientite i nivnite prava). 
 
Metodite treba da bidat to~no nazna~eni, za da se ovozmo`i povtoruvawe na prika`anoto 
istra`uvawe. Osobeno e va`no da se preciziraat kriteriumite za selekcija na opserviranite slu~ai, 
vovedenite modifikacii na ve}e poznatite metodi, kako i identifikacija na upotrebenite lekovi 
spored generi~noto ime, dozite i na~inot na administracija. 
 
Rezultatite treba da se prika`at jasno, po logi~en redosled. Rezultatite se iznesuvaat vo 
standardnite SI edinici. Vo tekstot treba da se nazna~i optimalnoto mesto kade }e se vmetnat 
tabelite i ilustraciite, za da se izbegne nepotrebnoto povtoruvawe na iznesenite podatoci. 
Zna~ajnosta na rezultatite treba da se obraboti statisti~ki, so detalen opis na upotrebenite 
statisti~ki metodi na krajot na delot metodi. 
 
Diskusijata treba da gi istakne implikaciite od dobienite rezultati, sporedeni so postojnite 
soznanija za ispituvaniot problem. 
 
Zaklu~ocite treba da ne bidat podolgi od 150 zborovi.  
 
2. PRILOZI 
 
Kako prilog-dokumentacija na trudovite predlo`eni za pe~atewe, mo`e da se dostavaat do 5 priloga 
(tabeli, figuri,/sliki - ilustracii). 
 
Tabelite se dostavuvaat na krajot na trudot vo istiot fajl. Sekoja tabela treba da ima svoj naslov i 
reden broj koj ja povrzuva so tekstot. Horizontalni i vertikalni linii na tabelata ne se dozvoleni; 
oznakite na kolonite vo tabelata se pi{uvaat skrateno ili so simbol, a nivnoto objasnuvawe se 
pi{uva na dnoto na tabelata, vo vid na legenda. 
 
Ilustraciite se dostavuvaat so reden broj kako slika vo crno-bela tehnika, a sekoja slika treba da e 
pridru`ena so legenda (opis).  
 
Mikrofotografiite mo`e da sodr`at posebni oznaki vo vid na strelki ili simboli. Pokraj opisot 
na slikata, mora da se navede i zgolemuvaweto i vidot na boeweto na preparatot (ako toa ve}e ne e 
napraveno vo sekcijata materijal i metodi). 
Site oznaki na fotografiite mora da bidat dovolno golemi, za da mo`e jasno da se raspoznaat i po 
smaluvaweto vo pe~atnicata, pri nivnoto vklu~uvawe vo pe~atenata stranica na spisanieto. 
 
3. LITERATURA 
 
Citiranata literatura se pi{uva na krajot na trudot po zaklu~ocite, so redni broevi spored 
redosledot na pojavuvaweto na citatot na tekstot na trudot staveni vo sredni zagradi i bez prostor 
me|u niv (ako se posledovatelni треба да се povrzani so crti~ka, na pr. [3-6]). 
Literaturata se citira na sledniov na~in (kratenkite za naslovite na spisanijata treba da se spored 
listata prifateni vo Index Medicus):  
a) statija vo spisanie (se naveduvaat site avtori, ako gi ima do 4 ili pomalku; ako gi ima pove}e od 
4 se naveduvaat prvite 3 avtori i se dodava: i sor.) Neglia JP Meadows AT, Robison LL et al. Second 

neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6. 

b) zaedni~ki avtor 



 

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer. Possible 

therapeutic implications. Cancer 1986; 58: 1756-61. 

v) bez avtor - anonimno. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8). 

g) poglavje vo kniga ili monografija 
Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr, Sodeman WA, Ed. 

Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-72.  

 
Prvite otpe~atoci na trudovite im se pra}aat na avtorite za korekcija: avtorite se dol`ni 
korigiraniot otpe~atok da i go vratat na Redakcijata na MMP  vo rok od 2 dena.  
 
Adresata na Redakcijata  
Dame Gruev br. 3  
Gradski yid blok II,  
1000 Skopje,  
Tel.: ++ 389 02 3162 577  
 
Elektronska adresa (E-mail): MLD Unet <mld@unet.com.mk> 

 
 
Izvestuvawe za ~lenovite na MLD 
 
Сите што сакаат и натаму да го добиваат списанието треба да ја имаат уплатено членарината 
за 2011 година во висина од 600 денари и за тоа да ја информираат стручната служба на 
Македонско лекарско друштво, писмено или преку телефон. 
 
Детални информации можете да добиете на телефонот на Друштвото 02 3 162 557. 
 
 
 

Izvestuvawe za recenzentite za MMP 
 
Во склад со правилникот на УКИМ рецензентите што навремено и одговорно ќе ја одработат 
рецензијата ќе добијат 0.4 бода кои се собираат за унапредување во академските звања. 
Бодовите можат да се добијат и ретроградно преку побарување во МЛД – 3162 557. 


