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[

BoobunyaeHo e Ha UCTEKOT Ha TeKkoBHaTa rog1Ha Aa ce Cymu-
paart 3aBpLUEHNTe aKkTUBHOCTU, peanu3auvjata Ha npeaBuageHnTe
MPOEKTU U HACTaHW, KaKo M [a ce nnaHupa areHaarta 3a cregHara
roguHa.

Kora ctaHyBa 360p 3a akTuBHOCTUTE Ha 34PYXEHNETO Ha OpT-
anmonosute Bo oBaa 2017 rogvHa, rnaBeH HacTaH LTO ja ogbenexa
roguHara e LUTOTYKy 3aBpLueHnoT IV KoHrpec Ha oghTanmMonoanTe Ha
MakegoHuja co meryHapogHo y4ecTBo, Koj ce oapxa BO XOTesICKNOT
komnnekc ,Metponon/bensu®, ogq 14-17 centemspu oBaa roguHa.

OpraHn3npaH-eT0 Ha e4eH TakoB HacTaH Kako MeryHapo4eH
KOHrpec, npeTcTaByBa OrpoOMEH Harop, buaejku ce noTpebHu meceum
Ha KOHTUHYWMpaH aHraxmaH 1 KOOPAUHWUPamEe Ha CUTe aKTMBHOCTM LUTO Ce COCTaBEH €/IEMEHT Ha
KoHrpecor. Kako u gocera, BO EKOHOMCKa cMUCIia 1 oBaa beLue TeLlka roanHa, a BDeMeTo Ha oOapXKy-
Bak-€ Ha KOHrpecoT beLLe AeTEPMUHNPAHO U O HEKOTTKYTE PervoHaiHy KOHIPecu LUTO ce 0ApXyBaa
110 KpaToK BPeMEeHCKU nepmos.

Cenak, Ha KoHrpecoT bea peructpupaHm okory 300 y4ecHuLM, CO 3Ha4ajHO NPUCYCTBO Ha
JoMalLHuTe oTanmMornosu, a 0cobeHo 3HadyajHo beLue npucycTBOTO Ha 35 nokaHeTu npesaBayu
o[ cTpaHcTBO. 3abenexuTesiHy 6ea NCKyYnTenHuTe npegaBama Ha npod. Apyra og LLinawwja, koj
beLLe npornaceH 3a MOYECEH YMeH Ha HaLLeTo 34pyxeHue, notoa Ha npodg. TacuwoH oa benrvja,
Koja e BTOp nart rocTuH Kaj Hac, Ha npogpecopute Manu og Utanuja n Monn og Winanwja, kon ce
BPBHUW €KCepTy BO MoAPaYjeTo Ha rnaykoMoT, Kako U TpaauLMOHaIHOTO MPUCYCTBO Ha HalumTe
gonroroauinu npujatenm og Cpbuja n Croseruja. Moxe fa ce KoHcTaTupa Aeka Bo nporpamcka
cmumcra Kiy4eH HacTaH n nocebHo AoXnBYBaH-e Ha KOHrpecoT belle cecujata Ha Akagemujata Ha
EBponckata acoyujauuja Ha xvpyp3auTe 3a katapakta u pegpaktmeHa xupypruja (ECLIPC), npeg-
BOfeHa 04 npeTcenarenoT Ha acouyujauyujarta npog. ejsua CnantoH og AHrnvja. 3a no3HaBaunte
Ha aBTOpUTETUTE BO ObTanmornoryjata, He e MoTpebHO HUKaKBO LJOMNOSHYBaH-€ MOKPaj HEroBOTO
nme.

V’CKJ'IyLIMTeJ'IHO beLue noceteHa TpKane3Harta maca rnoceeteHa Ha ,E{Mja5eTM‘-IHMOT Makyna-
PEeH efgem, Ha KOjaLLITO MoXxea fa ce cnywHar HajHOBMTe TPeH4oBM BO MPOTOKOSINTEe 3a TPETMaH,
npon3srie3eHn o4 perieBaHTHUTe KIMHUYKW CTyAnu.

lonem 6poj Tpynosu bea npujaBeHn 1 3a cecujata NOCBETEHa Ha r11ayKkoMoT, a onwT beLue
BreYaToKoT [eKa KOHrpecHaTa nporpama, Koja ce oABuBalLe BO [Be caiv CO 3rycHara areHaa, ro
npvBeYe BHUMAaHWUETO Ha y4eCHULMTE U NPULOHECE 3a MOCETEHOCTa Ha cecumuTe.

3a npBnaT Ha MakeJOHCKUTE KOHrpecu bellie opraHnaupaxa cecuja nocBeTeHa Ha Tpyao-
BUTE Ha MnaguTe opTanMosio3n, Kom co bpojHOCTa M KBarUTETOT Ha NPE3EHTUPaHNTE TPyLoBU
onpaBsgaa oyeKyBararta.

Bo pamkute Ha KoHrpecot beLue ogpxaH u Il meryHapogeH cumnosnym Ha Cekuymjata Ha
0GTanIMOnOoLLIKN MEAULMHCKM CECTPY, Ha KojaluTo bea npe3eHTUpaHn HaBUCTUHA KBaIUTETHU U U3-
ApXKaHu TPY[O0BM.

OTKaKko crierHaa Brne4YaTouuTe, MOXe [a Ce U3pasu 3a40BOJSICTBO Of BUCOKUOT CTPYYHO-
Hayy4eH KBanuTeT Ha NpUKaxaHWTe TPYA0BM 1 o4 oniuTaTa opraHu3almja Ha KoHrpecot. Cekako Jeka
CTeneHoT Ha KBAnuTeT CeKoralll MoXe [a ce yHanpeaysa, KOH LTo Tpeba NoCTojaHo [a ce TEXHEE.

BoeaHo, co nybrvkyBaH€TO M Ha 0BOj ceamu bpoj Ha crimcaHneTo ,MakegoHcko crivca-
Hue 3a ogptanmornornja“ (Macedonian Journal of Ophthalmology), ce HaBpLuyBaat Tpu roguHu o4
HeroBoTO BOCTaHOBYBar-€. EfeH nnoHepcku noTghart, Koj co nomario uiv rnorosiemMo ,noTTypHyBare”
roKaxa [eka Moxe fJa OrfcTojyBa U CTaHa ycreLuHa npuka3Ha Kako coCTaBeH Aefl o4 UMULIOT Ha
3apyxeHuneto. oTBpga 3a Toa npeTcTaByBaar U TPyAOBUTE KOU v NpeTcTaByBamMe BO 0BOj 6poj,
kage roctysaat npo.4-p MapuHa [Jasyesa Yakap, og J3Y YHusepantercka kKnvHuKa 3a yBo,HOC 1
rpr1o, Kako v 3a NpBraT BO Haluata cpeaunHa, npod.a-p Berbko Porowuk, ogptanmornor og YHuBep-
3uTeTckara KimHuKa 3a o4Hu 6onectu Bo Crur.

Ce HafeBaM fjeka Taka Ke npogomxu 1 BO UAHMHA.

Ckonje, nekemspu 2017 roguHa
FnaBeH n oaroBopeH ypeaHuK
Mpod. A-p BecHa [iumoBcka JopaaHoBa
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Pe3ume

Boeed: HeHafejHa ceH3oHeBpasiHa pedykumja
Ha criiyxoT (HCPC) moxe ga buge vHuymjaneH
cumMnToM 3a BecTubynapeH wsaHom (BLL).
Wako MHory nayneHTv co HeHazejHa peaykumja
Ha cnyxoT UTHo bapaar fiekapcka nomoLl, au-
jarHozata Ha BecTubynapeH LUBaHOM MOXe
Ja buge noctaBeHa [ypw o HEKOIIKY Meceum
v roguHn buaejkn HeHagejHata 3aryba Ha
CITyXOT € HEBOObUYaeH MHNULMjarIeEH CUMITTOM
3a BecTnbynapeH LwsaHoMm. [1peno3HaBaHeTO
Ha HeHajejHa ceH3oHeBpasrHa peaykuuja Ha
CITYXOT Kako WHMUMjarieH CUMATOM 3a BEeCTU-
bynapeH LUBaHOM MMa eCeHUMjarniHo 3HaqYeHe
3a pgeTekuuja Ha BecTubynapeH LUBaHOM CO
manuv AUMeH3UMN.

Lesn: Llen Ha oBaa cTyauja beLue ga ce ytBpan
rpeBarneHynjata Ha BeCTUbynapHuoT LUBaHOM
Kaj nauneHTnTe Co HeHaaejHa ceH30HeBparHa
peaykumja Ha CrlyxoT AujarHoCTuympaHu Ha
YHuBepauTeTcKata KIuHUKa 3a OTOpUHOna-
PpUVIHronoruja Bo nepuos o4 ABe roauHn v aa ce
yTBpAv Aanv npouiioT Ha ayanoMeTPUCKUOT
Haog kaj naumeHTute co HCPC kako pesyntar
oa Bl ce pasnukyBa o npogunioT Ha ayamo-
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Abstract

Introduction: Sudden sensorineural hearing
loss (SSNHL) can be an initial symptom of
vestibular schwannoma (VS). Although many
patients with sudden hearing loss seek medi-
cal attention promptly, the diagnosis of vesti-
bular schwannoma may be established se-
veral months or years later because sudden
hearing loss is an unusual initial symptom of
vestibular schwannoma. Recognizing sudden
sensorineural hearing loss as an initial sym-
ptom of vestibular schwannoma plays a key
role in detection of small-sized vestibular
schwannoma.

Aim: The aim of this study was to determine
the prevalence of vestibular schwannoma in
patients with sudden sensorineural hearing
loss) diagnosed at the University Clinic of Ear,
Nose and Throat in the period of two years
and to determine whether audiometric finding
in patients with SSNHL as a result of VS is
different from that in patients with SSNHL cau-
sed by other etiology.




METPUCKMOT Haog Kaj naumeHtute co HCPC
o4 Apyra etuonoruja.

Mamepujan u memodu: CrniposeseHa e pe-
TPOCMEeKTUBHa cTyanja Ha 55 nauymeHTn, Kou
ce jaBune Ha KnvuHukata 3apagn HCPC Bo ne-
pnoa og Agse roguHn (2010-2012). Bo ctygu-
jata bea ongpateHun cute naymeHtTn co HCPC,
Kaj Kou OCBEH PYTUHCKW ayanoBecTubynapHu
vuenutyBawa burne peanusvpaHy ayauTUBHU
o4roBopu Ha Mo304HOTO cTebrnio (AMO) un
marHeTHa pe3oHaHua (MPW) Ha rmasata. Of
cTyamjata 6ea ncky4eHn 9 naymeHTn Kaj ko
04 PasfvyHu MpuYnHN He buna HanpaBeHa
MPU. WnnywnjanHo kaj cute nauymeHtn 6un
cripoBeaeH TPeTMaH CO KOPTUKOCTEPOUAN Ka-
ko 3a HCPC og apyra etnornorvja.

Pesynmmamu: Kaj aBajuya naunmeHTy o BKYNHO
46 paawosnolukn 6un notepaeH BLU Ha HuBO
Ha uepebernonoHTuHMOT aron. Kaj gsata na-
uneHTa ayauoMeTpucku buna pernctpupaHa
e/]JHoCTpaHa CeH30HeBparnHa peaykuuja Ha
CNyxoT 3a cpeaHuTe hpekBeHuumn (Bo hopma
Ha b6yksata U) og ymepeH cteneH. Kaj apy-
mTe 44 nayveHTn og osaa rpyna buna pe-
rmcTpupaHa egHocTpaHa CeH30HeBpasiHa pe-
AyKuuja Ha crnyxoTt (kaj 25 naymeHTn o fec-
ueHAeHTeH Tun, kaj 15 naumeHTV of aclex-
JeHTeH T1N u Kaj 6 o paMeH Tur) of TeXOK
cteneH. BectubynapHute TecToBu nokaxarsne
HamarneHwu BecTubynapH1 04roBopy Ha Karo-
pUYHM CTUMYynaumn Ha ctpaHarta Ha Bl kaj
[ABata naymeHta. Co metogara Ha ayauTuBHU
eBoLMpaHn oaroBopu Ha MO304YHOTO CTebs1o
(AMO) ce peructpupana npogormkeHa NHTep-
bpaHoBa nateHuwja Kaj egeH o4 nayneHTuTe
co Bl Ha acpektupaHata ctpaHa. [ogobpy-
Baw€e Ha CNnyxoT o cripoBejeHara Tepanuvja
CO KOPTUKOCTEPOUAM BO 4038 eHaKBa KaKko Kaj
nauyneHtute co HCPC oa gpyra etvororuja,
Mmario caMo Kaj efeH of nauneHTute co BLL.

3aknyvoxk: NpeBaneHumjata Ha Bl Bo oBaa
rpyna nauymeHTn npeseHTupaH co HCPC kako
HeroB vHWUmjaneH cumniom wusHecyBa 4%.
Pesyntatute og oBaa cTyauja rnokaxkaa feka
npouioT Ha ayaguomeTpuckata KpuBa Kaj
naymeHTuTe co Bl ce pasnukyBa o OHOj Ha
nayneHtute co HCPC co gpyra etvosoruja.
Kaj gBata crnydyam 6una BepucmuympaHa pe-
AyKunja Ha criyxoT 3a cpefgHnTe hpekBeHUumn
(kpuBa cnmnyHa Ha 6ykBata U), co Hajronem
CTerneH Ha peaykumja Ha criyxot Ha 2000 X3
pekBeHumnja. Popmata Ha ayanomeTpuckaTa
KpuBa MOXe ga cyrepupa nocroewe Ha BLL,

Material and methods: A retrospective study
was conducted, comprising 55 patients who
came to the University Clinic complaining on
SSNHL during a two-year period (2010-2012).
The study included all patients with SSNHL
who underwent routine audio-vestibular exa-
minations and additional auditory brainstem
responses (ABR) and magnetic resonance
imaging (MRI) of the head. Nine patients who
were not evaluated with MRI due to different
reasons were excluded from the study. Initially
all patients were treated with corticosteroids
for SSNHL of other etiology.

Results: In 2 of the 55 patients VS was radio-
logically confirmed in the cerebellopontine
angle. In both patients unilateral sensorineural
mid-frequency hearing loss (U-shaped) of mo-
derate degree was registered by audiomet-
ry. In the remaining 44 patients of this group
unilateral sensorineural hearing loss (in 25
patients of sloping type, in 15 patients of ri-
sing type and in 6 patients of flat type) of se-
vere degree was registered. Vestibular tests
showed reduced vestibular responses to ca-
loric stimulation on the affected side with VS
in the two patients. Prolonged interwave la-
tency in one patient with VS on the affected
side was registered by the method of evoked
auditory brainstem responses (ABR). Hearing
improvement after corticosteroid treatment
with doses equal to those in patients with
SSNHL of other etiology was found in one of
the VS patients.

Conclusion: Prevalence of VS in this group
of patients, presented with SSNHL as its initial
symptom, was 4%. The results of this study
have shown that the profile of audiometric
curve in patients with VS is different from the
profile of patients with SSNHL of other etiology.
In two patients unilateral sensorineural mid-
frequency hearing loss (U-shaped curve) was
confirmed, with the highest hearing loss de-
gree at 2000 Hz frequency. The shape of the
audiometric curve might be suggestive of VS,
but it cannot exclude VS. Hearing improveme-
nt after treatment and normal findings obtained
with the ABR method do not rule out the onset
of VS. Based on the results obtained we think
that in all patients with SSNHL, and especially
in patients where the audiometric curve shows
mid-frequency hearing loss, MRI has to be per-
formed along with audiometric examination.
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TPYJ ITO ITOKAHA

L

HO He n ga wucknyyum BLL. lNogobpysBawe Ha  Keywords: sudden sensorineural hearing
CNyXoT Mo cripoBeieHa Tepanuja u HopmarnHu-  loss, vestibular schwannoma, audiometric pro-
Te Haogu fobuenHn co AMO metogaTta He ja  file, magnetic resonance

UCKIy4YyBaaT MOXHocCTa 3a rnojasa Ha BLL. Bp3

OCHOBa Ha 0bueHnTe pe3yrnTaTty Hue cMeTame

Jeka kaj cekoj nauneHT co HCPC, a ocobeHo

Kaj naumneTnTe Kaj Kou ayauoMeTpuckaTa Kpuea

MOoKaXKyBa peayKuuja Ha CryxoT 3a cpegHuTe

bpeKBEHLUNN, OCBEH PYTUHCKU ayauOSOLLKN

ncnutyBawa Tpeba fa ce Hanpasu n MPUY Ha

rnasara.

Knyynn 36o0poBu: akyTHa CeH30HeBparHa
peaykuuja Ha criyXoT, BeCTUbynapeH LUBaHOM,
ayoMeTpUCKU NPOguIT, MarHeTHa pe3oHaHLa

Introduction

Sudden sensorineural hearing loss (SSNHL) is defined as an idiopathic cochlear impairment caused
by various etiologies. Although rare, SSNHL can be an initial symptom of retrocochlear lesions in-
cluding vestibular schwannoma (VS). In the literature 1%-2% of SSNHL has been reported to be a
result of VS [1,2]. However, according to many authors when history of patients operated on for VS
is analyzed, then SSNHL incidence is much higher, ranging from 3 to 26% [2,8]. This difference in
SSNHL incidence in VS patients indicates the large difference in evaluation of SSNHL patients. Thus,
the aim of this paper was to determine the prevalence of patients with VS among those with dia-
gnosed SSNHL and to define whether the profile of audiometric finding in SSNHL patients as a result
of VS is different from the profile of audiometric finding in patients with SSNHL of other etiology. This
would help in establishing timely diagnosis and adequate treatment of VS as well as prevent further
neurologic disorders [9-11] .

Material and Methods

This retrospective study included 55 patients who presented with SSNHL at the University Ear,
Nose and Throat Clinic in Skopje in the period 2010-2012. Nine patients in whom MRI could not be
performed due to various reasons were excluded from the study.

SSNHL was considered as unilateral hearing loss of 30 dB or over 30 dB in three contiguous fre-
quencies of sensorineural type that appeared suddenly or in a very short time period of 72 hours.

Each patient underwent routine audiometric tests for examination of bone and air conduction, caloric
test for examination of the vestibular function, ABR and MRI of the head.

Results

In two out of 46 patients (4%) VS was registered. Mean hearing loss was calculated from the degree
of hearing loss at 500, 1000, 2000,4000 Hz frequency.

8 MAKEJIOHCKO CIIMCAHUE 3A ODTAJIMOJIOI'MJA BP.2/BOJI. 4/2017




EINVITED ARTICLE

Case report 1

To s M.F., aged 20 years, male. He paid a visit to a doctor
; | complaining on hearing loss and tinnitus in his right
e a ear. Audiometric finding showed sensorineural mid-
' frequency hearing loss (U-shaped), with average hea-
ring threshold of 50 dB. Average hearing threshold in
his opposite ear was 20 dB.

:f ERE Figure 1. Patient M.F.
- : — Audiogram prior to therapy

N i i - Results obtained about vestibular functioning showed
normal vestibular responses to caloric stimulations in
l‘l both labyrinths. Treatment identical to that in SSNRL

caused by other etiology was initiated, consisting of
a corticosteroid drug at a dose of 1 mgr/bw dayly,
with gradual reduction of the dose, in duration of 12
days. At the control follow-up, two weeks later, the
audiometric finding was identical with the previous
one (Figure 2), and the results of the vestibular tests
showed reduced vestibular responses to caloric si-
mulations in the right ear. The patient complained on

more intense tinnitus in the ear, but manifested no
Figure 2. M.F. — Audiogram after therapy vestibular symptoms.

Using the ABR method a prolonged interwave latency of I-lll wave (a segment that corresponds to
pontomedullar region) on the affected side was achieved. The patient underwent MRI, which showed
presence of schwannoma in the right cerebellopontine angle. It was partially intracanalicular, partially
extracanalicular with a diameter of the external component of 11 mm. Compression (of the cochlear
nerve) was minimal.

Image 1 Patient M.F. — MRI of the head

The patient underwent gamma knife surgery in the “Acibadem” Hospital in Turkey.
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Case report 2

g —e e ZK, aged 51 years, female. She paid a visit to a
. nm = - == specialist in otorhinolaryngology because of buzzing
FTr—= = e in the ears, dull pains and hearing loss in her right

| e e ear. Audiometric finding showed sensorineural mid-

C=SEE=. EEEm frequency hearing loss (U-shaped) in her right ear,
T e and the average hearing threshold was 30 dB. The

/ average hearing threshold in her left ear was 20 dB
(Figure 4). The patient was initially treated with a
corticosteroid drug at a dose of 1 mkg/bw dayly, with
gradual dose reducing in duration of 12 days. The
control audiometry showed hearing improvement
(Figure 5). The patient had a significant symptom
improvement for which she came to her second
control two years after the first episode of SSNRL
and presenting again with symptoms of hearing
loss and more severe tinnitus in her right ear. The
control audiometry examination registered senso-
rineural mid-frequency hearing loss in the right ear,
with average hearing threshold of 35 dB (Figure 6).
The patient did not complain on vertigo. Vestibular
testing showed reduced vestibular responses to
caloric stimulations in the right labyrinth and nor-
mal finding of the left labyrinth. The ABR method
Figure 5. Patient Z.K. — Audiogram after therapy showed responses with normal absolute and inter-
_ peak latencies. Due to impairment of the auditory
N Ty e - 205200 function the patient underwent MRI, which showed
s == - ———— intracanalicular schwannoma with a diameter of 6

r— P A —

ST E . mm in the right cerebellopontine angle (Image 2).

g e The rest of the brain parenchyma and of the vesti-

- = E==E= bular system showed normal findings. The patient
e e I e e e was recommended control MRI after one year.

== In both patients the diagnosis of VS was not esta-

blished immediately after the onset of the SSNRL
episode. The time interval between the onset of
SSNRL and diagnosis of VS in our study was bet-
ween 6 and 24 months.
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Discussion

The incidence of vestibular schwannoma in patients with initial symptoms of SSNRL has not been
clarified yet. According to the literature 26% of patients with VS have SSNRL; in 2% of patients
with SSNRL, VS has been verified, and in 5% of VS patients normal hearing threshold has been
found [2-8,12]. In our study the prevalence of VS was 4%, a result similar to results presented by
other authors[13]. The high incidence of VS might be attributed to the use of MRI in all patients with
SSNRL, including those with hearing improvement after treatment with corticosteroids [2,3,6,14-18].

In the literature SSNRL in patients with VS has been explained as a result of the compression of the
VIlith nerve and rapid accumulation of biochemical toxins [19]. . In both of our patients mid-frequency
hearing loss was registered, which is consistent with the theory of compression of the Vllith cranial
nerve [20]. On the other hand, literature data show poor correlation between radiologic dimensions
of the tumor and degree of hearing loss as well as poor correlation between hearing loss and tumor
expansion in the internal auditory canal, which suggest that tumor compression is not the unique
the only cause of hearing loss [21,22]. Clinical findings that show abnormalities in the otoacoustic
emissions in these patients also point out that SSNRL is not a result of nerve compression alone, but
of cochlear impairment as well; hence, both cochlear and retrocochlear impairments participate in the
pathophysiological mechanism of SSNRL in these patients [23].

In theory, it is difficult to explain the retrocochlear mechanism of SSNRL that does not respond to
corticosteroid therapy. Literature advocates that VS can cause biochemical changes in the cochlea
that might result in SSNRL, which can be improved after steroid therapy [24].

Still, according to many authors the exact pathophysiology mechanism of SSNRL in patients with VS
is not clear. Most probably it is multifactorial, that is, a result of a combination of several factors that
can explain the different types of hearing loss in these cases, from cochlear to retrocochlear [25].

The clinical presentation of SSNRL in our patients with VS was similar to that manifested in the cases
with idiopathic SSNRL.

The profile of audiometric curve in our patients with VS was different from that in patients with SSNRL
of other etiology. In both cases with VS mid-frequency hearing loss (U-shaped curve) was verified,
the highest hearing loss being at 2000 Hz frequency. The hearing loss in both presented cases was
of a moderate degree, which is in agreement with the results of other studies where SSNRL as a
result of VS was of a milder degree than that in SSNRL of other etiology [26].

In our study we registered hearing improvement in one of our patients (50%) with VS after treatment
with corticosteroids. This result coincides with other presented in the series of Sauvaget et al. (50%)
[2], and in the series of Berg et al. (23%) [6]. Recurrent episode of SSNRL was registered in one
of our patients with VS (50%), in 5% of patients in the study of Sauvaget et al. [2] and in 35.7% of
patients in the study of Aslan et al. [27]. The results obtained in our study and in the other studies
have shown that hearing improvement and recurrence of SSNRL do not rule out diagnosis of VS.

Vestibular symptoms usually associated with VS include disequilibrium, and very rarely true vertigo
[28]. Our patients with VS did not complain on vertigo and unsteadiness. Reduced vestibular response
to caloric stimulation in the labyrinth on the affected side was found in our patients. According to
some authors, absence of vestibular symptoms against reduced reaction in the labyrinth to caloric
stimulations on the affected side is explained with the gradual loss of the neurons in the vestibular
nerve associated with compensation of the central vestibular pathways and hence impaired vestibular
function remains asymptomatic [11]. A group of authors considers vestibular testing not a useful
tool in screening for VS, but a tool that helps in defining the site of origin of VS, from the upper or
lower vestibular nerve[29]. This is important when a decision has to be made on the type of surgical
intervention in these patients.

Until recently ABR test has been considered the most sensitive modality for detection of even the
smallest tumors, with a detection rate of 95 to 100% [30]. By the introduction of gadolinium-enhanced
MRI the false-negative ABR rate has increased and ranges from 18 to 30% for intracanalicular
tumors. Thus, the significance of ABR test for routine screening of small tumors has been diminished
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[31-33]. In one of our patients with completely intracanalicular VS and a diameter of 6 mm a false-
negative ABR result was obtained, thus confirming that sensitivity of this method is proportional to the
size of the tumor. However, in spite of the diagnostic limitation of this method, due to the difficulty in
performing MRI in all patients with SSNRL, the use of ABR test is justified and advocated, especially
in cases with small clinical risk of VS [34] .

Conclusion

The specialists in otorhinolaryngology should always have in mind that SSNRL can be an initial sym-
ptom of VS.

The results of our study have shown that the profile of audiometric curve and degree of hearing loss in
VS patients is different from the profile of the audiometric curve in patients with SSNRL caused by other
etiology. We think that the shape of the audiometric curve can be suggestive of VS, but cannot rule out VS.

Hearing improvement after treatment does not eliminate the onset of VS, and hence it imposes the
need of complete evaluation of these patients. Normal ABR finding in patients with SSNRL also does
not rule out the onset of VS, which confirms that sensitivity of ABR method is smaller in small tumors.

Based on the results obtained in this study we recommend that for exact distinction between VS and
SSNRL of other etiology all patients with SSNRL have to undergo routine audiometry tests, ABR and MRI.
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Pe3ume

Lfen: fa ce criopenat HaoguTe og onTuYKa Ko-
XEepeHTHa Tomorpaguja n QyHKUMOHAIHUTE
MPOMEeHU Ha BUAHUTE NOMNHba Kaj naumneHT co
okyrnapHa xunepteHauja (OX) n npyumapeH rna-
ykom co otBopeH aror ([TOA).

Mamepujan u memodu.: Bo ctygujata bea
BKIy4YeHn 68 oun (38 naumeHTn) nogeneHu Bo
4ase rpynu. [NpBata rpyna ja counHyBaa 26 na-
UmeHTn (45 o4ym) co npumapeH rnaykom co
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Abstract

Aim. The aim of this study is to compare the
findings of optical coherence tomography and
functional changes in the visual fields in pa-
tients with ocular hypertension (OH) and pri-
mary open angle glaucoma (POAG).

Subjects: 68 eyes (38 patients) are enrolled
in this study and they are divided into two
groups. Group 1 consists of 26 patients (45




OTBOpEH aron, a Bropata rpyna 12 naumeHTn
(23 o4m) co okynapHa xunepTeHsuja.

Kaj cnte HuB 6ea HanpaBeHW KOMMNETHU OQ-
Tanmornolwkn wmcnntyBawa, OKT (Cirrus HD-
OCT 5000, Zeiss) 3a mepere Ha agebenuHata
Ha peTnHanHuTe HepBHW BrakHa (PH®J) n Bug-
Ho none (Bl1) co anapatot Ocfopus 101 nepw-
metap (Haag-Streit Interzeag), 2 nporpama.

Cryawnjata 6elwe cnpoBeneHa Ha KnuHukata 3a
ocbranmornoruja npu YHUBEP3UTETCKUOT 6011-
HWYKM UeHTap Ha MeauuynHcknoT pakynTeT Bo
Cnnunt, XpBatcka. Bo cratuctuykata aHanmsa
bea kopucteHn metoaute: [NupcoHoBuoT (Pear-
son) Tect 3a kopenauuja, T-tect, MeH-ButHu
Y-tectot (Mann-Whitney U-test).

Pesynmamu: Bo ctyaujata bea Bknyd4eHn 38
naymeHT, ogHOCHo 68 o4u, o kou 12 (32 %) bea
Maxu n 26 (68 %) xeHn. CpegHata BO3pacT Kaj
MauTe nsHecysatue 56,6 roquHu (MUH.-Makc.),
a kaj xeHute 65 roguHu (MuH.-makc.). lNpu nc-
MUTYBaH-ETO Ha BKYMHUOT Bpoj naumeHTu, uH-
J€eKcoT Ha cpefHa ceHanTuBHocT (CC-MS) be-
e Bo criaba no3uTuBHa Kopenauyuja co cpea-
HaTa aebenuHa Ha PH®JI, PH®J] Bo ropeH u
PH®J1 Bo goneH kBagpaHt. Crnaba no3antuBHa
Kopenauuja e perncTpupaHa rnomery MHAekcoT
Ha cpeaHwoT gegbekT (CL-MD) n cpegHata ge-
benuHa PH®J1, nogeka HeratuBHa kopenauyuja
e peructpmapaHa nomery Cl n PH®JI Bo cy-
nepuopeH/nHoeprnopeH KBaapaHT.

Kaj ounte co okynapHa xvnepTteHsuvja, yTepge-
Ha e curHngbyKaHTHa pasnvka nomery gebenu-
HaTta Ha PH®J1 n uHaekcute Ha C4 n JIB (Loss
of variance).

Kaj ouute co rrnaykom co OTBOpeH aror, yTBp-
JleHa e no3uTuBHa Kopenauyuja nomery gebenu-
Hata Ha PH®J1 n uHgekcot Ha CC, a Heratus-
Ha kopenauwja nomery gebenuHara Ha PH®J1 n
uHaekeute Ha Cl n JIB. Kopenauyujata nomery
AaebenvHata Ha PH®J1 no ksagpaHTy v rnobar-
HWUTe MHAEKCH Ha BUAHOTO rore yTBpau cTaTuc-
TUYKA CUTHUPUKAHTHOCT 3a CYrnepUOPHUOT U UH-
pepropHnoT kBagpaHT (p<0,05).

3aksyqok: EKCTEH3VBHWUTE CTPYKTYPHU MpO-
MeHu Bo gebenvHata Ha PH®JIT nsmepenn co
OKT npetctaByBaat uHaukaumja 3a ¢yHKUMO-
HarsHo oLTEeTyBamE, KOe € AETEKTUPaHO NPeEKy
ucnuTyBawe Ha BuaHOTO none. CpeaHata ge-
benuHa Ha PH®JT He e BepogocToeH napame-
Tap rnpv paHoTo AunjarHoCTULMPare U MOHUTO-
pupare Ha [TOA n OX, goaeka npoMeHUTe BO

eyes) with open angle glaucoma and group
2 consists of 12 patients (23 eyes) with ocu-
lar hypertension. All of them underwent com-
plete ophthalmology examination, OCT exa-
mination (Cirrus HD-OCT 5000, Zeiss) to
measure the thickness of retinal nerve fiber
layer (RNFL) and visual field (VF) with the
Octopus 101 perimeter (Haag-Streit Inter-
zeag), G2 program.

This study was conducted in the Department
of Ophthalmology, University Hospital Center
Split, School of Medicine, Split University,
Croatia. In statistical analysis were used:
Pearson correlation test, T test, Mann-Whit-
ney U test.

Results: The study included 38 patients with
68 eyes of which 12 (32%) were men and 26
(68%) women. The median age of men was
56.6 years (min-max) and women 65 years
(min-max). When examining all eyes, MS
(Mean sensitivity) index has weak positive
correlation with average RNFL thickness,
RNFL superior and RNFL inferior. A weak
positive correlation is observed between MD
(Mean defect) index and average RNFL thick-
ness, while a negative correlation is observed
between MD and RNFL superior/inferior. In
eyes with ocular hypertension, significant di-
fference is found between RNFL thickness
with indices MD and LV (Loss variance). In
eyes with open angle glaucoma, positive co-
rrelation is found between RNFL thickness
and MS index, and negative correlation is
observed between RNFL thickness with MD
and LVindices. The correlation between RNFL
thickness by segment and global indices of
visual field is found statistically significant in
the superior and inferior segment (p<0.05).

Conclusion: Extensive structural changes in
RNFL thickness measured by OCT indicate
functional impairment that is revealed by vi-
sual field examination. The average RNFL
thickness is not reliable in early diagnosis and
monitoring of POAG and OH, while changes
in RNFL thickness by segment (focal chan-
ges) are more reliable. The most reliable pa-
rameter in monitoring is mean defect (MD) in-
dex of the visual field.

Keywords: glaucoma, ocular hypertension,
optical coherence tomography, visual field,
progression
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aebenvrata Ha PH®JT no kBaapaHTy (chokarnHu
fpomeHy) npeTcTaByBaaT Mo3HaqyaeH MHAWKa-
TOp. HajcurypeH napametap BO TEKOT Ha crie-
Jer-eTo npercraByBa uHaekcor Ha C (MD) Ha
BUAHOTO riorie.

Kny4Hn 360poBu: rraykom, oKyrnapHa xunep-
TeH3uja, OnTu4YKa KOXEepeHTHa Tomorpadguja,
BWAHO riore, nporpecuja

Introduction

Glaucoma is a terminal iliness that can lead to blindness if it is not diagnosed on time and if it is not
properly monitored and proper therapy administered (1,2). Early diagnosis of glaucoma is crucial
because it makes the monitoring and treatment more successful as it happens prior to the damage
to retinal ganglia cells (RGC) common to later stages of the illness. Glaucoma patient will not notice
anything unusual or any symptoms for a long time so glaucoma has to be actively found and detected.
In addition to the basic ophthalmological exam (vision sharpness, fundus exam, biomicroscopy,
gonioscopy, pahimetry and measuring of the intraocular pressure (IOP), an extended functional
diagnostic is also recommended (structural and functional). Using optic coherent tomography OCT
makes early detection and treatment possible by discovering structural changes in a stage prior to
the first appearance of clinical illness manifestation,

Glaucoma diagnosis in an asymptomatic phase of iliness, while there are no fall-outs in the vision field
(non-perimetric glaucoma), facilitates treatment making it more successful and creates conditions
for long-term eyesight preservation. Vision field examination (VP — perimetry) provides insight to
functional changes in the field of vision (peripheral vision), often in the stage when illness can be
clinically recognized. Several methods objectively estimate changes on the optical disc (Imaging
technology — IT). However, none of the methods cannot rule out the ophthalmological assessment of
optical disc that remains the determining criteria in glaucoma diagnosis. Optical coherent tomography
(OCT) is non-invasive and most used non-contact diagnostic method that uses light rays of 850
mm wave length and produces a histologic image of the nerve layer of retina (RNFL) (2). Detailed
analysis of retina, macula and optical disk is possible (3,4). OCT can recognize structural damage
at glaucoma much before the functional changes that are discovered by examining the vision field
(standardized automatic perimety) (5). Determining the vision field has an important role in glaucoma
discover, stage and monitoring progress of the illness. Today, perimety is a golden standard of
glaucomatology (5,6). There are several automatized perimeters, and for clinical practice today most
frequently used is the Octopus perimeter (Haag-Streit Interzeag).

Patients and methods

Goal of this research is to compare functional changes of the vision field with the findings of the
optical coherent tomography (OCT), structural changes, for patents with ocular hypertension and
primary open angle glaucoma (POAG). Research was conducted at the Ophthalmology clinic, KBC
Split, Medical Faculty, University of Split. Sample included 38 patients with 68 eyes, all divided into
two groups. First group consisted of 26 patients (45 eyes) with open angle glaucoma (POAG), while
second grupa of patients consists of 12 examinees (23 eyes) with ocular hypertension (OH). All
patients first had a complete ophthalmological exam, OCT exam (Cirrus HD-OCT 5000, Zeiss) for
measuring thickness of retina nerve threads (RNFL) and vision field with Octopus 101 perimeter
(Haag-Streit Interzeag), G2 program. Inclusion criteria: subjects age 11 to 80 years old, both genders,
gonioscopy diagnosed open angle glaucoma (group 1), intraocular pressure less than 21 mmHg in
the section with open angle glaucoma, and in section 2 with eyes diagnosed with ocular hypertension
intraocular pressure from 21 to 25 mmHg. Inclusion criteria: advanced glaucoma changes, positive
anamnesis for other eye illness, secondary glaucoma, cataract, intraocular and extra ocular surgeries,
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other ilinesses that influence the visual field and medication that have an effect on vision acuity and
visual field.

Statistical analysis: Data gathered was input in Microsoft Office Excel program for Windows. For the
purpose of statistical analysis program Statistical 8.0 was used. For data processing following tests
were used: Pearson’s correlation test, T test, Mann-Whitney U test. All statistical indicators have
been estimated at the significance level of 95% (p<0.05). Listed parameters are shown in arithmetic
median £SD or medians (min-max). Results are shown both in tables and in graphic layout.

Results

Research encompassed 68 eyes and 38 patients where 12 (32%) were males, and 26 (68%) females.
Median of the age for men was 56,6 years (min-max: 11-65), and for women 65 (min-max: 41-80).

Table 1. lllustration of arithmetic medians +SD or median (min-max) researched clinical parameters for the total of 68
eyes in relation to both glaucoma and ocular hypertension.

Clinical Total Glaucoma Ocular
parameters (N=68) (N=45) hypertension P
(N=23)
IOP 18,1914 15,78+2,46 22,91+1,62 <0,001*
(intraocular
pressure in
mmHg)
Average thick- 85,09+13,96 82,24+15,29 90,65+8,77 0,018*
ness RNFL
RNFL superior 101,19+£19,16 | 96,51+19,60 110,35+14,76 0,004*
RNFL inferior 108,46+23,99 | 102,89+25,92 | 119,35+14,87 0,006*
RNFL temporal 59,82+17,6 60,44+20,27 58,61+11,05 0,688*
RNFL nasal 71,47+15,38 70,07+15,97 74,22+14,07 0,296*
C/D ratio 0,51+0,17 0,56410,14 0,40+0,16 0,005**
0,5 (0,1-0,8) 0,6 (0,2-0,8) 0,4 (0,1-0,7)
Pachimetry 545,6+14,79 | 543,82+16,03 | 549,17+11,50 0,160
Visual field Mean 24,78+2,9 23,51+2,65 27,26+1,39 <0,001*
indexes (VF): | sensitivity (MS)
Mean defect 2,37+2,57 3,49+2,38 0,17+1,11 <0,001**
(MD) 2 (-1 do 8) 3 (-1do 8) 0(-1do 2)
Loss variance 8,2949,9 10,91+£11,33 3,19+1,88 <0,001**
(LV) 5,8 (0,7-68,8) 7 (1-69) 2,6 (1-7)
Visual acuity 0,90+0,14 0,85+1,57 0,98+0,039 <0,001**
(VA) 1(0,5-1) 0,9 (0,5-1) 1(0,9-1)

*T test; **Mann-Whitney U test

Table 1. shows arithmetic median +SD or median (min-max) clinical parameters are results from the
OCT procedure and by examining vision field of 68 eyes total and divided into two sections based
on the illness type. Variables that follow normal division are shown by the arithmetic median +SD.
Normal division was tested using Shapiro-Wilk test. Out of the total number of 68 eyes, 45 (66%) had
open angle glaucoma (PGOK), and 23 (34%) ocular hypertension (OH).
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Ocular pressure, in the group of eyes diagnosed with ocular hypertension, is seven mmHg higher
than the group of eyes diagnose with glaucoma (=12, 6; p<0.001). Average thickness of the retinal
nerve fibers (RNFL) was, for the group of eyes diagnosed with ocular hypertension for 8,41 larger
than the group of eyes with glaucoma (t=2.43; p=0.018). RNFL is superior in the group of eyes with
ocular hypertension for 13,8 larger than in the group with glaucoma (t=2.98; p=0.004). RNFL is inferior
in the group of eyes diagnosed with ocular hypertension for 16,5 larger than in the group of eyes
with glaucoma (t=2.8; p=0.006). We could not prove a statistically significant difference in the value
of RNFL temporally between eye groups with ocular hypertension and glaucoma (t=0.404; p=0.688),
neither in the difference of RNFL values nasally between the groups with ocular hypertension and
glaucoma (t=1.05; p=0.296). We could not prove a statistically significant difference for pahimetry
values between the groups with ocular hypertension and glaucoma (t=1.42; p=0.160).

Median values c/d proportion is for 0.2 larger for the group of eyes with glaucoma then for the group
of eyes with ocular hypertension (z=2.83; p=0.005). Arithmetic mean of the vision field index MS
(average damage) in the group with ocular hypertension for 3.7 larger than in the group of eyes
with glaucoma (t=6.28; p<0.001). Median value of the vision field index MD (average damage) is
for 3 larger in the group with glaucoma versus the group of eyes with ocular hypertension (z=5.58;
p<0.001). Median value of the vision field index LV (loss variation) is by 4.4 larger in the group of eyes
with glaucoma than in the group of eyes with ocular hypertension (z=4.88; p<0.001). Median value
of visus is for 0.1 smaller in the group of eyes with glaucoma than in the group of eyes with ocular
hypertension (z=3.76; p<0.001).

Table 2. lllustration of eye range according to excavation PNO C/D (<0.5; >0.5) in relation to glaucoma and ocular
hypertension; (ONH — Optic nerve head/PNO).

Ocular
ONH Total Glaucoma hypertension P
C/D<0,5 47 (62%) 27 (52%) 20 (83%) 0,018
C/D<0,5 29 (38%) 25 (48%) 4 (17%) 0,018

Table 2. Shows that in the group of eyes with ocular hypertension is for 1.6 times larger share of eyes
with ¢/d <0.5 than in the group of eyes with glaucoma. In the group of eyes with glaucoma share of
eyes with c/d >0.5 is 2.8 times larger than in the group of eyes with ocular hypertension.

Value c/d was divided in two groups: 0.1-0.5 (N=39) i 0.6-0.8 (N=29). Thereafter, we examined all the
clinical parameters in relation to the group of eyes divided based on c/d proportion (table 3).

Table 3. Comparison of researched clinical variables as related to eye groups according to C/D proportion. Variables
are shown by arithmetic median +SD and/or median (min-max).

Parameters (variables) C/D 0,5 C/D 0,6-0,8 P
I0P (mmHg) 39 29 0,001*
19,56%4,35 16,34+2,72

Average thickness 90,54+12,5 77,8+12,5 <0,001*
RNFL

RNFL superior 108,5+£16,9 91,4%£17,8 <0,001*
RNFL inferior 115120 99,7+26,2 0,008*
RNFL temporal 63,4+20,9 55+10,5 0,053*
RNFL nasal 74,9+17 4 66,9+£10,7 0,032*
Pachimetry 549,9+15,2 539,9+12,2 0,005*
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Visual field indexes: 25,37+3,21 23,9+2,19 0,040*

MS

MD 1,9542,95 2,91+1,77 0,015**
1(-1,4108,3) 3(-9do6,9)

LV 8,21+12,3 8,34+5,3 0,011**
4,4 (0,7-68,8) 6,7 (2,3-23,8)

Visual acuity (VA) 0,928+0,129 0,855+0,153 0,037**

1(0,5-1) 0,9 (0,6-1)

*T test; **Mann-Whitney U test

Arithmetic mean for ocular pressure in the group of eyes with c/d 0.5 for 2 mmHg is larger than in the
group of eyes with c/d >0.5 (t=3.5; p=0.001). Arithmetic mean of the average thickness of RNFL in
group of eyes with ¢/d 0.5 for 12.8 larger than in the group of eyes with c/d >0.5 (t=4.16; p<0.001).
Arithmetic median RNFL is superior in the group of eyes with ¢/d 0.5 is for 17 larger than in the group
with c/d >0.5 (t=4.02; p<0.001). Arithmetic median RNFL is inferior in the group of eyes with c¢/d 0.5
for 15.3 is larger than in the group of eyes with c/d >0.5 (t=2.73; p=0.008). Arithmetic median RNFL
temporal in the group of eyes with c¢/d 0.5 is for 8.35 larger than in the group of eyes with c/d >0.5
(t=1.97; p=0.053) at the significance level of 94.7%. Arithmetic median RNFL nasal in the group of
eyes with c/d 0.5 is for 8 larger than the group of eyes with c/d >0.5 (t=2.19; p=0.032). Arithmetic
median for pahimetry in the group of eyes with ¢/d 0.5 is for 9.9 larger than in the group of eyes with
c/d >0.5 (t=2.89; p=0.005). Arithmetic median for vision field index MS in the group of eyes with c/d
0.5 is for 1.45 larger than in the group of eyes with c/d >0.5 (t=2.1; p=0.040). Median value for vision
field index MD is for 2 larger in the group of eyes with c/d > 0.5 than in the group of eyes with ¢/d 0.5
(z=2.44; p=0.015). Median value vision field index LV is for 2.3 larger in the group of eyes with c/d
>0.5 than in the group of eyes with ¢/d 0.5 (z=2.56; p=0.011). Median value for visus is for 0.1 smaller
in the group of eyes with c/d 0.5 than in the group of eyes with c/d >0.5 (z=2.1; p=0.037).

Table 4, 5 and 6 show Paerson’s correlation coefficient r is the measure of linear connection between
the examined variables. If the r is from: 0 do 0.25 there is no connection between the examined
variables, 0.25 to 0.5 there is a weak connection, 0.5 to 0.75 shows moderate to good connection
and i >0.75 shows very good connection.

Due to prior information we will not take into account correlations where r <0.25. Vision field index
MS in the total number of eyes has a weak positive correlation with the average thickness of the
RNFL, RNFL superior and RNFL inferior. Vision field index MD in the total number of eyes has a weak
positive correlation with the average thickness of the RNFL, and negative with the RNFL superior
and RNFL inferior. For the temporal RNFL value, as well as nasal, there was no statistically relevant
connection with the vision field index. Visus has a weak correlation with RNFL inferior and RNFL
nasal. C/D has moderate negative correlation with the average thickness of RNFL, RNFL superior,
and negative and weak correlation with RNFL inferior i RNFL temporal. Correlation of the vision
field index LV and IOT are too weak for observation therefore not relevant. In the group of eyes with
glaucoma vision field index MS has a weak positive correlation with RNFL temporal. Vision field index
MD has a weak and negative correlation with RNFL temporal. Visus has a weak positive correlation
with RNFL nasal. C/D has a good negative correlation with the average thickness RNFL, moderate
negative with RNFL superior, RNFL inferior, RNFL nasal and moderate good with RNFL temporal. In
the group of eyes with ocular hypertension vision, field index LV has a weak correlation with average
thickness RNFL and visus has a weak negative correlation RNFL temporal.
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Table 4. lllustration of Paerson’s correlation coefficient r (p) in 68 eyes as a measure of correlation of the thickness

RNFL with findings of visual field (VF).

(r) Average RNFL RNFL RNFL
N=68 thickness superior inferior temporal RNFL nasal
RNFL
Correlation r r r r r
coefficient (P) (P) (p) (p) (P)
VF: 0,354 0,326 0,321 0,182 0,188
MS (0,003) (0,007) (0,008) (0,138) (0,125)
MD -0,322 -0,298 -0,288 -0,185 -0,168
(0,007) (0,014) (0,017) (0,13) (0,178)
LV -0,176 -0,101 -0,269 -0,008 -0,103
(0,151) (0,41) (0,028) (0,969) (0,402)
Visual acuity 0,309 0,169 0,311 0,051 0,371
(VA) (0,01) (0,168) (0,01) (0,679) (0,002)
C/D ratio -0,561 -0,507 -0,418 -0,392 -0,262
ONH (0,000) (0,000) (0,000) (0,001) (0,031)
IOP 0,257 0,287 0,300 -0,06 0,133
(0,35) (0,018) (0,013) (0,627) (0,281)

Table 5. lllustrates Paerson'’s correlation coefficient r (p) as a measure of correlation between thicknesses of RNFL
with findings of visual field (VF) in the group of eyes with glaucoma.

(r) Average RNFL RNFL RNFL
N=45 thickness superior inferior temporal RNFL nasal
RNFL
Correlation r r r r r
coefficient (P) (P) (p) (p) (P)
VF: 0,294 0,202 0,21 0,316 0,207 (
MS (0,05) (0,183) (0,165) (0,034) 0,172)
MD -0,262 -0,167 -0,168 -0,305 -0,208
(0,082) (0,272) (0,27) (0,041) (0,171)
LV -0,106 0,013 -0,199 -0,017 -0,092
(0,487) (0,935) (0,19) (0,914) (0,549)
Visual acuity 0,247 0,036 0,233 0,117 0,402
(VA) (0,102) (0,815) (0,123) (0,444) (0,006)
C/D ratio -0,712 -0,484 -0,518 -0,604 -0,500
ONH (0,000) (0,001) (0,000) (0,000) (0,000)
IOP -0,044 -0,025 -0,101 -0,081 0,098
(0,775) (0,868) (0,508) (0,597) (0,521)
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(r) Average RNFL RNFL RNFL
N=23 thickness superior inferior temporal RNFL nasal
RNFL
Correlation r r r r r
coefficient (p) (p) (p) (p) (p)
VF: -0,16 -0,076 -0,166 -0,074 -0,146
MS (0,465) (0,732) (0,449) (0,738) (0,508)
MD 0,319 0,18 0,284 -0,07 0,316
(0,138) (0,412) (0,189) (0,751) (0,142)
Lv 0,438 0,339 0,382 0,017 0,271
(0,037) (0,113) (0,072) (0,94) (0,212)
Visual acuity -0,179 -0,076 -0,202 -0,441 0,182
(VA) (0,413) (0,729) (0,355) (0,035) (0,405)
C/D ratio 0,052 -0,282 0,251 -0,139 0,308
ONH (0,814) (0,193) (0,248) (0,526) (0,153)
IOP -0,041 0,081 -0,211 0,229 -0,135
(0,854) (0,713) (0,311) (0,294) (0,54)
Discussion

Examination of the vision field (VF) and Optic coherent tomography (OCT) both have an important
role in diagnosis and monitoring glaucoma progress. Although the examination of the optical disc
itself gives a clinical response to whether there is or is not a glaucoma damage present, estimation
of the optic disc does not enable us to determine a definite conclusion regarding patient’s visual
function (central and peripheral vision). Only perimetry provides a conclusive finding (5,6). In the
initial stage of illness changes are asymptomatic and cannot be clinically diagnoses upon until the
point when functional changes are manifested, such as the scotoms in the vision field (7). Individual
studies have shown that 40 to 50% of structural damage manifests before changes in the vision field
that can be discovered with perimetry (7,8). Hence early glaucoma diagnosis, prior to the functional
damage to the vision field, is crucial for successful treatment with minimal damage (8). Several
studies have shown the importance of measuring thickness RNFL in diagnosis and monitoring pa-
tients with glaucoma. During the last few years pictorial methods were introduced (IT) that provide
quantitative measurement of the thickness RNFL, and one of them is Optic coherent tomography
(OCT). However, examination of the visual field (perimetry) remains the gold standard for estimation
of glaucoma damage and monitoring its progression. At this time, there is no complete agreement
on the issue whether structural or functional tests are more sensitive in discovering early glaucoma
changes, including OH. Described studies name a moderate correlation between the thickness RNFL
measured by OCT and field vision findings (5,6,9). Other authors also point out the necessity of
using perimety and OCT in monitoring glaucoma progression. Using pictorial methods such us OCT,
structural glaucoma changes are discovered, and treatment is started (10,11,12). According to global
studies, there is a statistically significant, but moderate connection with average thickness of RNFL
measured with OCT and vision field index (MD, LV, MS) found with perimetry. Therefore, average
thickness of RNFL is not completely reliable indicator for early glaucoma damage. Authors of this
research explain this with the fact that average thickness RNFL represents median value of the
thickness of the entire optical disc. In the initial stage of glaucoma, many of these nerve fibers remain
normal, while fivers of the certain individual areas RNFL less thick due to segmental (focal) damage.
Thus, average thickness of the RNFL cannot show the structural damage in certain parts of the optical
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disc. Same explanation is valid for defects in the vision field. Conducted research discovered that
thickness of the certain parts of the RNFL (superior, inferior, temporal, nasal) could indeed be used
as parameters for detection of structural changes on the optical disc. A strong correlation between to
superior and inferior layer of nerve fibers RNFL was found. In addition, vision field index MD better
correlates with the thickness of RNFL than index MS (8,9). In the group with ocular hypertension
correlation of average thickness RNFL and vision, field index is not strong. Some studies found that
the average thickness of RNFL can be used for differentiation of patients with OH and those with
PGOK (8,9,12). Our research also shows that the average thickness RNFL is not a completely re-
liable indicator for early diagnosis of glaucoma and differentiation from ocular hypertension.

Conclusions

Based on the research results following is concluded: Average thickness of retinal nerve fibers (RNFL)
is not reliable in early diagnostics of glaucoma and monitoring of ocular hypertension. Changes in
RNFL thickness based on segment (focal changes) are more reliable in the early diagnostics of
glaucoma and monitoring ocular hypertension. Significant changes in thickness RNFL are measured
by optic coherent tomography (OCT) direct to structural damages and warn us about functional
damages that can be noticed sooner than the fallouts in the vision field (VF).

For monitoring ocular hypertension, the most reliable parameter is the index of average functional
damage of the vision field (Mean defect — MD). OCT has shown as insufficient for patients with ocular
hypertension.

Segment (focal) thickness RNFL found with OCT are reliable indicators of glaucoma damage, espe-
cially superior and inferior, that correlates with global studies. Vision field index MD is a sensitive
indicator for glaucoma progression monitoring.

Furthermore, it is crucial for future research to show strong correlation and whether changes in the
vision field will show in the same areas where they are discovered by OCT as structural changes.
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Pe3ume

Lfen: [la ce yTBpaAu KonkaB e BKynHUOT 6poj Ha
aHTUIayKoMHy npenaparv wro ce ynorpeby-
Baat Bo Cnnutcko-HanmatuHckara Pervja, no-
TOa KOJSIKYy BakBy Mpenapaty ce TpoLuat Kako
rpynu JIEKOBU M NoeaMHEYHO, notoa criopesba
romery npocTarnaHaUHCKUTE aHao3u Kako Mo-
HoTepanuja u Bo hopMa Ha hUKCHa aHTurnay-
KOoMHa KoMbuHaumja.

Mamepujan u memodu. 3a n3rotByBare Ha
0Ba UCTpaxyBare beLue Heonxo4Ho Aa ce npu-
bepart nogartoum 3a 6pojoT Ha NOTPOLLIEHN aHTU-
rnaykoMHu rnpenapatn BO MepuodoT jaHyapu
2010 go kpajot Ha pgekemspu 2016 Bo CnnuT-
cko-LlanvaruHckata Pervja. lNMogatoynte 3a Ha-
baBeHunTe npenapaty bea obesbegerHn og Pap-
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Abstract

Aim: The primary objective of this research,
medical treatment of glaucoma, is to establish
what the total number of antiglaucoma drugs is
used in Split-Dalmatia County, Croatia then how
many antiglaucoma drugs is spent by groups
and separately, a comparison between the anti-
glaucoma drugs that is especially prostaglandin
analogues as mono in comparison with com-
bined antiglaucoma drugs.

Materials and methods: For the preparation of
this research, it was necessary to collect data
from glaucoma patients to get the number of
spent antiglaucoma drugs of January 2010 to
the end of December 2016 in Split-Dalmatia




MaLeBTCKMOT LeHTap Ha Cnnutcko-JanmatuH-
ckata Pervja.

lpexy oBa ucnutyBame bea obesbenenu cnea-
HWBe nogaToun: BKYMHWOT 6poj Ha NOTPOLLEHU
aHTurnaykoMHu npenapaty Bo Crnmrcko-fan-
matuHckarta Pervja, 6pojoT Ha NOTPOLLEHN aHTu-
rnaykoMHy npenaparv cropes rpynuTe JIeKoBu
noeanHeYHo, Kako npocTarnaHanHCKN aHanosm,
BO ¢hopma Ha MOHO mim KoMbuHMUpaHa Tepanvja
Kaj HalumTe naymeHTu.

Cmamucmuy4ka aHasu3a: BO [POLecoT Ha
obpaboTka beLue kopucTeH [TMpcoHOBUOT TECT 3a
Kopenauuja. Pesyntatute bea nHTeprnpetTupaHu
CO HMBO Ha curHngukaHTHocT og p<0,05. belue
KopucteH ctatuctudkmot naket Statistica 8,0.
Pesyntarute ce npukaxaHw Bo Tabenn u rpa-
ukoHmn co nporpamara Microsoft Excel.

Pesynmamu: Haweto wuctpaxyBare roKkaxa
Aeka Bo nepmogot og 2010 go 2016 rogmHa,
noTpoLyBaykata Ha nekosy Bo Cnnutcko-[an-
matuHckata Pervja nopacHana 3a 26 701 wwu-
weHye (20 %). lNocton curHngpukaHTHa Kope-
flaumja nomery noTpollyBadykara Ha J1eKOBU BO
roguHuTe 04 OBOj nepuog npuKaxaHa npeky
lMnpcoHoBuOT TecT 3a kopenaumja co r=0,977;
p<0,001. TNnupcoHoBMOT TecT 3a Kopernauyuwja 3a
AepvBatute Ha npocTarfiaHauHCKUTE aHaso-
31 roKaxa CTaTUCTUYKU CUTHU(UKAHTHO 3rorie-
MyBaH-€ Ha MoTpoLLyBayKkaTa noBp3aHO CO BO3-
pacta (r=0,918: p=0,010), ncto kako m 3a no-
TpoLlyBaykata Ha KOMOWHMpaHuTe npenaparv
Ha nekosu (r=0,997; p<0,001). lNoTpoLuyBaykaTa
Ha apyrv 5IeKoBM € BO HeraTvBHa Kopernauuja co
mermtyBaunoT nepuwog (r=0,939; p<0,001). [o-
TpoLLyBayKata Ha Apyrv JIeKOBY NOKaxyBa Hama-
nyBare Bo nepmogot og 2010 go 2016 3a 7,1%.

3axnyqok: Moxe pa 3saknydume feka mnoro-
Jniemnot bpoj noTpoLleHn [epuBat Ha Mpoc-
TarnaHanHCKN aHano3v u KOMOUHUpaHu aHTu-
rnaykoMHwv ripenaparv, ri noTBpayBa Hacokute
3a MeaVKaMeHTO3HUOT TpeTMaH Ha rraykoMmor.
Lypwn, nokaxaHa e sronemeHata noTpoLLyBay-
Ka Ha npocTarnaHaMHCKu aHarnoan U Ha KOM-
6uHMpaHu npenaparm.

Hawara ctyauja npeTctaByBa notspaa Ha noc-
TaBeHaTa Xxurnotes3a v Ha npaBUIHVOT fpucTan
KOH aHTUrayKOMHUOT MeAMKaMEHTO3eH TpeT-
MaH crnopeg npernopakute Ha Esponckata aco-
uujaymja 3a rnaykom (EGS).

KnyyHun 360poBu: rnaykoMm, aHTUIIaykOMHU
npenaparu, npernopaku, npocTarniaHaNHCK aHa-
J1031, KOMOVMHUPaH TPETMaH

County. Data on procurement antiglaucoma
drugs were obtained from Pharmacies center in
Split-Dalmatian area.

With this observation required materials were
obtained: total antiglaucoma drugs spentin Split-
Dalmatia County, the number of antiglaucoma
drugs spent by groups and separate like pros-
taglandin analogues, mono and combined anti-
glaucoma drugs in our patients.

Statistical analysis: In data processing, we
used the calculation of Pearson correlation coe-
fficient. The results were interpreted at a signi-
ficance level of p <0.05. We used the statistical
package Statistica 8.0. The data were shown
in tables and graph with the help of Microsoft
Excel.

Results: Our research showed that in the period
from 2010 to 2016 the consumption of drugs in
the Split-Dalmatia County area has increased
by 26.701 bottle (20%). There is a significant
correlation between the consumption of drugs
over the years in this period under Pearson’s
correlation coefficient r=0.977; p<0.001. Pearson
correlation coefficient of prostaglandin analo-
gues derivatives showed statistically significant
increase in consumption with age (r=0.918;
p=0.010), same as the consumption of the com-
bined treatment (r=0.997; p<0.001). Consum-
ption of other drugs negatively correlated with
the investigated years (r=0.939; p<0.001). Con-
sumption of other drugs has declined in the pe-
riod from 2010 to 2016 to 7.1%.

Conclusion: We can conclude that the greater
number of spent prostaglandin analogues deri-
vatives and combined antiglaucoma drugs
confirms the starting views in drug treatment
of glaucoma. In fact, an increase in the use
of prostaglandin analogues is proven and an
evident increase in the use of the combined
antiglaucoma drugs is proven. Our study con-
firmed our hypothesis and the correctness of
the antiglaucoma drugs treatment of glaucoma
by the guidance and recommendation of the
European Glaucoma Society (EGS).

Keywords: glaucoma, antiglaucoma drugs, gui-
delines, prostaglandin analogues, combined an-
tiglaucoma drugs, combined treatment
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Introduction

Glaucoma is one of the three leading causes of blindness in developed countries (1). Glaucoma
is characterized by progressive atrophic changes in the head of the optic nerve followed by the
appropriate loss of visual field (funcional damage) and remodeling of the retinal tissue (structural
damage) (1). Glaucoma is a group of illnesses that is frequently, but not always, associated with
increased intraocular pressure (IOP). The most frequent cause for increased IOP is the diminished
ability for the aqueous humor drainage in the anterior chambers angle and increased resistance in
the trabecular meshwork. Fluctuations (peak) of intraocular pressure is the most important parameter
associated with the rate of glaucoma progression.

Glaucoma is usually billateral, and illness advancement is mainly asymmetrical as well as its begin-
ning. Glaucoma damage is characterized by a loss of the retinal ganglon cells and its fibers layers
that make the optic nerve.

This is the reason why early detection and monitoring with optic coherent tomography (OCT) and
visual field (VF) are strategically and treatment/curing glaucoma is very important (1). The beginning
of glaucoma is gradual and asymptomatic. Usual symptoms and clinical signs are not visible, until a
significant vision field loss and excavation of the optic nerve head.

First, it strikes the peripheral vision and with time it can lead to blindness. Primary open angle
glaucoma (POAGQG) is the most frequent glaucoma type typical for 1-2% of population older than 40
years. Ocular hypertension (OH) or clinic prestage glaucoma is status with increased values of the
intraocular pressure, but without damage to the optic nerve and visual field loss. Impacts about 3.7%
population older than 40 years (2-5).

Therefore, main goals of the therapy are prevention of the glaucoma damage, stopping or slowing
down the progression, and preservation of patient’s eyesight during his or her lifetime. Base of therapy
is lowering the intraocular pressure (IOP). Intraocular pressure can be decreased: medical therapy,
(drop treatment, double or triple), laser treatment and surgical treatment (6). First line of the medical
therapy are prostaglandin analogues. In the majority of cases, in the attempt of returning the IOP to
normal, there is an initial introduction of antiglaucoma medication. Accent is on an individual therapy
and regular control of the intraocular pressure, OCT and VF (7). As with the majority of illnesses and
with glaucoma the issue is with the diagnosis of the beginning or initial stage of iliness that then has
to be appropriately treated.

We noticed a connection between the intraocular pressure, fluctuation and risk of progression in the
visual field damage. In pharmacotherapy of glaucoma, we use different types, groups of antiglaucoma
medications, drugs with different mechanism of activity. They decrease the intraocular pressure in two
ways, and that is decreased production of aqueous humour and facilitation of its drainage (outflow).

Today there are five different medication groups in usage: alpha agonists, miotics, beta blockers,
topical carbonic anhydrase inhibitors and prostaglandin analogues/prostamides and like mono or
combined of the listed antiglaucoma drugs (1,8).

Preservatives in antiglaucoma medications are avoided primarily with the combined combinations
for the pleasant drop, ocular surface disease, allergic reactions, same effectiveness and cooperation
making the glaucoma treatment very complicated.

Initial glaucoma therapy is medical (drops) in Croatia, and worldwide. Today it makes 40% of the all
type of therapy. Antiglaucoma medications are usually administered topical mainly in form of drops
(solution or suspension), rarely in gel shape. If, with maximum medical therapy glaucoma progress,
laser treatment is recommended usually making 35% of the therapy. Conventional surgical pro-
cedures of glaucoma are 25%, and lately even decreasing in many countries (8,9). In addition, a
combination of more therapies of treatment is possible combining eg. drops and laser intervention.

According to global studies, despite the existence of successful antiglaucoma medical therapy, not
taking the medication by patients remains a serious issue. Reason for this is the lack of symptoms
for majority glaucoma patients (8-10). Furthermore, majority of other patients that suffer from different
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chronic ilinesses take their medication orally which is of course easier for them. Unlike these patients,
glaucoma patients mainly use drops that are more difficult to use, especially for the older patients so
we must originate cooperation, compliance, adherence and persistence.

Patients and methods

To complete our research it was necessary to gather data on the number of consumed antiglaucoma
medications, drugs from Januar 2010 to the end of Decembre 2016 in the region of Split-Dalmatian
County, for the glaucoma patients. Data of purchased/consumed antiglaucoma medication, drugs
was obtained from the Pharmacies center of the Split-Dalmatian County.

Primary aim of this research (medical therapy for glaucoma) is to determine the number of available
antiglaucoma medications in Split-Dalmatian County, and the number of consumed antiglaucoma
medications per groups.

We also compared the consumption of antiglaucoma medication with prostaglandin analogues as the
first medical therapy line in glaucoma treatment and consumption of antiglaucoma medication and
with a combined therapy (two medications in one bottle) in the period from 2010 to 2016.

Furthermore, our aim is to determine to what extent are modern guidelines of the European Glau-
coma Society (EGS) followed for the meical therapy of glaucoma, and if there is an increase in the
consumption of prostaglandin analogues and combined therapy in relation to other groups of anti-
glaucoma medication as one of the parameters of monitoring correctness in medical glaucoma the-
rapy today.

Statistical analysis: For data processing we used the Pearson correlation coefficient calculation. Re-
sults were interpreted at the significance level of p<0.05. We used the statistical package Statistica
8.0. Data was observed and presented in both a table and using graphs from Microsoft Excel.

Results

Dana on purchasing of antiglaucoma medication was received from 36 pharmacies in the Split-
Dalmatian County, region. Table shows the number of consumed antiglaucoma medication especially
infcumulative for 2016 in the Split-Dalmatian County (table 1). Percentage (%) of individual groups
of consumed antiglaucoma medications in relation to the total number of medication consumed in
2016 (image 1).

0,2 % Parasimpatomimetic agents; 7% Simpatomimetic agents; 29,3% Beta blockers;
14,5% t-ICA; 22% APG and 27% Combined (fixed) antiglaucoma medications

Image 1. Percentage share (%) of individual antiglaucoma medication groups in comparison to the total number of
consumed medications in 2016. Prostalglandin analogues and fixed/combined AGT represents 49% of all AGD.
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Table 1. lllustration of the number of consumed antiglaucoma medications based on the medication groups especially
during 2016 (monitoring of the entire range of antiglaucoma medications in the region since 2010, cumulative for 2016).

Groups Factory name Quantity Share of the total
of antiglaucoma of AGD (bottles) N consumption 2016
drugs (AGD) (%)
1. Parasimpatomimetic Pilocarpin 372 0.2
agents (cholinergics
or miotics)
2. Simpatomimetic Total 11303 7
agents (a2-agonists) Luxfen 11029
Alphagan 274
1 Bimanox -
3. Simpatolitic agents Total 46874 29.3
(B-blockers) Timalen 35123
Betoptic 7425
Vistagan 4326
4. Topical carbo Total 23196 14.5
anhydrase inhibitors Azopt 18120
Trusopt 4629
Dorzol 447
1 Oftidor -
1 Ulom -
5. Prostaglandin Total 35234 22
analogues (APG) Xalatan 20722
and I prostamides Latanox 4139
Latapres 240
Travatan 4739
F Lumigan 3960
Saflutan 1434
6. * Combined (fixed) Total 43042 27
antiglaucoma drugs APG + 8327
B-blocker
T-CAl + 33168
B-blocker
a2-agonist + 1547
B-blocker
Total 160021 100

* Fixed/combined AGD: APG + B-blocker: Xalacom, Duotrav, Ganfort, Timlatan; t-CAl + 3-blocker: Cosopt,
Azarga, Glaumax, Oftidorix, Ulom plus; B-blocker + a2-agonist: Combigan.

1 Bimanox, Oftidor, Ulom — very small sample and late arrival on the market.

(Note: expecting results in 2017 Simbrinza: t-ICA + a2-agonist)

Following the above data, we can conclude that the larger number of prostaglandin analogues and
combined confirms the accuracy of the general attitude toward the medical glaucoma treatment.

Increased number of antiglaucom drugs, especially the B-blockers is evident, partially falsely justified,
despite the early detection of glaucoma, especially OH. With the justified beginning of medical therapy
for the glaucoma and because of the clinical indications for the introductory therapy of prostaglandin
analogues as the first line, this happens due to the instructions from the Croatian Office for Health
Insurance with complete ignorance of the expert opinions of the glaucomatologists because their
recommendations to the family medicine physicians are to start the therapy with B-blockers that is,
for the majority of cases, unacceptable.
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Image 2 shows the number of consumed antiglaucoma medications per month during/cumulative for
2016. We could not prove a statistically significant correlation between the medication consumption
per month with months during 2016 (r=0.311; p=0.326).

This data leads us to the conclusion that during the winter period we have an increased consumption
of the antiglaucoma medications for the increased incidence in the acute (angle-closure) glaucoma
in the winter period.

Comment: In Croatia, or more accurately in the city of Split, an incidence of the acute, angle closure
glaucoma was researched in the period from 1985 to 1999. Average annual incidence was 4.1 per
100,000 habitants in the total population (11,12).

Neither one of the examined medications did not show a statistically significant correlation of the
consumption with months during 2016 (p>0.05).

16000
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14632
14000 /\‘\
13000

2708 12962

Number of consumed medications

2470
12000 61
11000 Image 2. lllustrates consumption of all antiglaucoma
10000 | P R S S R medications during 2016 per month. Winter period shows
78 9 101w a drop in consumption, purchase or regularity of AGD
2016 per month consumption.

Image 3 shows separated prostaglandin analogues and combined therapy in relation to the other
medications. From the data it appears that a larger number of prostglandin analogues and combined
has confirmed the right attitudes with modern medical treatment of glaucoma.

Image 3. Percentage share (%) consumed prostaglandin
analogues 22%, combined/fixed therapy antiglaucoma
treatment 27% in comparison to all other medications 51%
combined in comparison to total AGD consumed in 2016.

Antiglaucoma medications %

During the period from 2010 to 2016 medication consumption for the Split-Dalmatian region has in-
creased by 26701 bottles (20%) (image 4).
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Image 4. lllustrates consumption of the AGD from 2010
100000 — T to 2016 in the Split-Dalmatian county. Successful early
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glaucoma discovery and earlier therapy indicates increased
consumption of the AGD.
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There is a statistically significant correlation of the medication consumption with years in the observed
period Pearson correlation coefficient r=0.977; p<0.001.

Pearson correlation coefficient prostaglandin analogues shows statistically significant increase of
consumption with years (r=0.918; p=0.010), as well as the consumption of the combined therapy
(r=0.997; p<0.001).

Consumption of other medications is negatively correlated with researched years (r=-0.939; p<0.001).

Consumption of prostaglandin analogues from 2010 to 2016 is increased by 8.239 bottles in relation
to 2009 or 30.5%.

Consumption of combined antiglaucoma medications from 2010 to 2016 has increased by 24.730
bottles or 13.5% versus 2010.

Consumption of other medications decreased in the observed period from 2009 to 2015 for 6.268
bottles showing a decrease in relation to 2010 at 7.1%.

Discussion

Treatment (curing) glaucoma is very complicated just like its early detection and progress monitoring/
management. Treatment starts with lowering intraocular pressure because the increased intraocular
pressure is the only factor that can and must be influenced (6-8).

Initial glaucoma therapy is mainly medical (drops) worldwide and represents 40% of the therapy today.
Antiglaucoma medications are usually administered topical mainly in the shape of drops (solution or
suspension), rarely as a gel. If, event with the maximum medical therapy glaucoma continues to
progress, a laser treatment is introduced (photocoagulation, photodisruption and photoregeneration)
that makes 35% of the therapy. Conventional surgical procedures of glaucoma account for 25%, but
are decreasing in many countries (8-10).

Based on global studies, despite of the existence of successful antiglaucoma medical therapy, nona-
bidance to the therapy is a significant problem. Reason can be found in the absence of symptoms for
many glaucoma patients (13-15). In addition, majority of other chronic patients take their medication
orally. Contrary to those, glaucoma patients usually use drops that are more difficult to administer,
especially for older patients so we have to encourage cooperation, compliance, adherence and per-
sistence.

Actually, 62 % of the patients named one or more problems with medication drops. According to a
British study most frequent problems were associated with application of the medication (36%), paying
medication expense (41%), reading instructions on a bottle (14%), side effects (16%), and applying
medication on a regular schedule (12%) (14). Also, patients who take more different antiglaucoma
medications usually have difficulties with drop application, irregular medication application, difficulties
with handling bottles and time required between applying two or more eye drops. Consequently,
today’s recommendation for ophthalmologists is to “simplify the therapy”. For this very reason today
the usage of drops that are applied once per day increases (prostaglandin analogues) and drops in
form of two antiglaucoma medications in one bottle as a fixed, combined antiglaucoma drugs. These
were created in order to motivate patients to apply the medication regularly as well as for an easy and
more successful application of several medications simultaneously (13-16).

In an interesting study by Jampel and associates, the aim of the research was to determine how
preparedness of a patient to pay a higher price for drops with fewer number of side effects (for exa-
mple original vs. generic medications). Research data discovers that 85% of the patients are willing
to pay a higher price for droops that did not cause side effects such as blurry vision, dry eyes and eg.
sexual dysfunction etc. Major flaw of the WTP analysis (Willingness to pay instrument) is the fact that
the analysis itself is hypothetical (13).

Moreover, a study by Robin and associates researched the influence of adding additional antiglaucoma
therapy to the basic therapy, and its effect on the percentage of medication consumption for patients.
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Patients, who used only one medication choice, prostaglandin analoges for example, did not show
a reduced percentage of medication consumption nor a decreased rate of consumption of new me-
dication. However, patients whose therapy added a second medication caused a decreased con-
sumption and percentage rate, and time of therapy was extended for additional two weeks (14). Kon-
stas and associates in their study have proven that noncooperative patients have higher intraocular
pressure (IOP), poor vision acuity, worse VF and OCT (15). Results of compliance with therapy results
in better preserved vision, decreased glaucoma progression and lower intraocular pressure (16, 17).

Generally speaking, when another medication is added there is a large possibility to influence the
percentage of consumption, regularity of the basic, first medication. In addition, Kass and associates’
research has shown that patients reported >90% nonconsumption of the medications regularly as
based on the instructions for medication consumption (18-20).

Our research has shown that in the period from 2010 to 2016 consumption of medications in the
Split-Dalmatian county region has increased for 20% (earlier and better diagnostics). There is a
statistically significant correlation of the medication consumption and years in the observed period.

Furthermore, our research has shown that during winter periods we have an increased consumption
of antiglaucoma medications because of the increase in incidence of acute, angle closure glaucoma,
larger number of laser interventions and surgeries where miotics are used in order to prepare patients
for intervention, and not only for glaucoma and OH treatment.

Conclussions

Medical antiglaucoma drops treatment — therapy for glaucoma is successful and is the most frequent
treatment method for glaucoma and ocular hypertension, if we follow the recommendations from
guidelines and stands of the European Glaucoma Society (EGS).

Increased usage of the prostaglandin analogues is proven in Split-Dalmatian County.
Increased usage of the combined (fixed) antiglaucoma therapy.

During the period from 2010 to 2016 increase of prostaglandin analogues and combined (fixed)
therapy directly confirming the acceptance of modern methods for medical treatment of glaucoma
and OH based on the new recommendations by EGS.

Finally, we can conclude that the large number of consumed prostaglandin analogues and combined
(fixed) antiglaucoma therapy provides affirmation of the modern attitude regarding medical glaucoma
therapy today.

Our research confirms the justification of our hypothesis and accuracy of the modern antiglaucoma
medical treatment in our region while following the guidelines of the European Glaucoma Society
while improving the cooperation of patients and ophthalmologists in eyesight preservation.

Furthermore, it would be interesting, in the future, to compare our data with other regions in Croatia and
wider region for better control of successfulness and correct methods of medical glaucoma treatment.
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Pe3ume

Llen: fa ce npukaxat eheKTUTe 1 eBeHTyanHuTe
Komnnvkaumn Ha JAl-upugotomujata Bo TpeTma-
HOT Ha aHrynapHvoT riayKom.

Mamepujan u memodu.: Ctyaujata ongaka 22
nauymeHT co pasnuyHn popMM Ha aHryrnapeH
[rayKom, CriefeHu n TpPeTUpaHu BO nepvos o4 Tpu
rogunv (anpun 2014 - jynn 2016) Bo kabuHeToT 3a
nacepcka tepanuja npu J3Y YK 3a o4yHn 6onectn
- CKonje, n Toa 0 MOMEHTOT Ha MOCTaByBaH-e
AvjarHosa, Knacuguumparwe Ha BUZOT [fiayKoMm,
npeKy MeavKaMeHTO3HWOT TpeTMaH, esarnyaumja
Ha 6onecTta, npuctanyBare KoH JAI-upvgoTomu-
Jja, 4o ecpekTnTe O Hea.

Kaj cekoj oa nauweHTTe bea HanpaBeHu crieaHU-
Be UCrUTYBatba: OnpesernyBare Hajaobpo Kopu-
rMpaHa BugHa OCTpuHa, TOHOMETPHja, FOHNOCKO-
nuja, npernes Ha 04HO HO Y UCTIUTYBak-E Ha BUA-
HoTo rone. TUroT Ha riaykoMoT 1 BpEAHOCTUTE Ha
WHTPAOKyNapHWUOT NPUTUCOK MpeTcTaByBaa rnas-
H¥ napameTpu, nopaam LTo ToHoMeTpujaTa beLue
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Abstract

Purpose: To evaluate the effects and possible
complications of YAG iridotomy in the treatment
of angle closure glaucoma.

Methods: 22 patients with different forms of
angle closure glaucoma were monitored and
treated for a period of three years (April 2014 -
June 2016) in the Department for laser therapy
at the PHI University Clinic for Eye Disease -
Skopje from the moment of diagnosis, classi-
fication of the type of glaucoma, drug treatment,
evaluation of the disease, access to YAG irido-
tomy and its efficacy.

In each of the patients were performed the fol-
lowing examinations: determination of best co-
rrected visual acuity (BCVA), tonometry, goni-
oscopy, fundus examination and vision field. The
type of glaucoma and the values of intraocular
pressure were the main parameters and tono-
metry was performed prior to intervention, 1
hour after and at certain time intervals.

Results: The study was performed on 27 eyes,
from which 19 (70.37%) were with chronic angle
closure glaucoma, 5 (18.5%) with secondary
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BpLUEHa npesd MHTepBeHuumjaTa, 1 Yac no u3Bp-
LUEHNOT TPEeTMaH W BO OOPEAEHN BPEMEHCKU
WHTepBanm.

Pesysimamu: Vicnegysarw-e1o beLue HanpaBeHo
Ha 27 oun og kom 19 (70,37 %) bea co xpoHu4eH
rriaykom co 3atBopeH aros, 5 (18,5 %) co cekyH-
ZAapeH rnaykom, 1 (3,7%) co akyTeH rnaykom co
3arBopeH aron, 1(3,7%) co anconyTeH rnaykom n
1(3,7%) co ekcebonmjaTuBeH rnaykom co 3aTBo-
peH aron. CpegHata BpegHocT Ha WOl npen
TpeTMaH co JAl-upvpotomuja, wm3Hecysalue
20,4mm Hg, no tpetmaHot 17,6mmHg, a no 1
yac og upugotomujata 19,45mmHg. BugHata
octpuHa kaj 10 oum (37 %) belwe nogobpera, kaj
11 (40,7 %) BriolweHa (kaj 3 e gujarHocTuumpaHa
v Katapakta), a kaj 1 noctoelue nporpecuja Ha
rnaykomor. Kaj 6 oun (22,2%), BugHata ocTpuHa
ocTaHa HenpoMeHera.

3aknyyok: JA-upygotommjata e ycrieluHa, bp-
3a, npeunsHa n besbeaHa metoaa Koja ce u3Be-
AyBa ambynaHTCK/ 1 JoBeAyBa [0 3HavajHu pe-
3ynTartv Kaj nauneHTUTe Co aHrynapeH rnaykom,
a ucToBpemeHo ce 3aobukonysBa v u3berHysa
onepaTyBHUOT TPETMaH, CTPECOT Ha NauneHTu-
T€e Npy OnepaTUBHNOT TPETMaH, Kako 1 MOXHUTE
KoMmnnvKkaumm.

Yenexot Ha metogara € BO TecHa Kopernayuja
co noyetHuTe BpegHoctn Ha NOI, gebenvHata
Ha cTpomara Ha UpMCOT, Kako M NO3HaBaH-ETO U
CrnpoBeayBaH-€TO Ha MpaBuUIieH NMPOTOKOS 38 13-
BefyBaH-€ Ha ucrata.

Knyuun 36opoBu: rnaykoMm, WHTPaoKynapeH
NPUTUCOK, nacepcka npuaotTomuja

BoBen

glaucoma, 1(3.7%) with acute angle closure gla-
ucoma, 1 (3.7%) with absolute glaucoma and 1
(3.7%) with exfoliative glaucoma. The average
value of the IOP before treatment with YAG
iridotomy was 20.4mmHg, following treatment
17.6mmHg, and IOP 1 hour after iridotomy
19.45mmHg. The BCVA in 10 eyes (37%) was
improved , in 11 (40.7%) has been worsened
(in 3 of them was diagnosed cataract), and in
one eye - progression of glaucoma. In 6 eyes
(22.2%) it remained unchanged.

Conclusion: YAG iridotomy has proven as suc-
cessful, fast, precise and safe method that is
performed in outpatient care and the results are
significant in patients with angle closure glau-
coma. It enables surgery treatment to be avoi-
ded or postponed, as well as the stress of the
patients and possible complications.

The success of the method is closely correlated
with the IOP initial values, the stromal thickness
of the iris, and the skills and implementation of
the correct protocol for performing it.

Keywords: glaucoma, intraocular pressure, la-
ser iridotomy

Jlacepckata nepudepHa mpugotoMmmja € npouegypa Co Koja ce TpeTupa rMaykoMoT CO 3aTBOPEH
aron HacTaHaT Kako pesynTaT Ha penaTuMBeH WNW anconyTeH nynunapeH 6nok. Taa ro enuMuHupa
MynMnapH1OT BroK 0BO3MOXKYBajKv O4HaTa BogMyKka Aa NOMWHYBa AMPEKTHO 0f 3ag4HaTta o4Ha Komopa
BO MpegHaTa komopa 3aobukonyBsajku ja nynunarta. JlacepckaTta nepudepHa npuaotToMmja Moxe aa
ce n3Befde CO aproHCKM nacep, CO HEOAUMUYM: UTpUyM-anymuHuymcku rpaHatckun (Nd:YAG) nacep
UnK, BO HEKOW Cryyau, Co ABaTa BUAa nacepcka TexHonoruja..!

Bo muHaToTO, MpraokTommjaTa (XmpypLuUKa ekcum3aunja Ha Aen of TKMBOTO Ha MpucoT) buna npoueaypa
Ha n3bop. Toa 3Haun Aeka Mopa [a ce OTBOPM OKOTO MpeKy KOpHejaTa WUnv Npeky KOHjyHKTMBaTa u
cknepata. [leHec, co kopuctere Ha neodymium: YAG laser, Ha MpucoT MoXaT Aa ce HanpasaT MHOTY
Marnu n CUTHU oTBOpY Be3 NpaBee kKakBa GUNO XMpypLUKA MHLM3Kja Ha MOBPLUMHATA Ha OKOTO.

OcHoeHu npuHuunu Ha pabomama co ND-YAG nacepom

Ce cocTov of HeOAMMMYM jOH Kako OCHOBHa nacepcka anaTtka BO CYncTpaToT Ha UTpuyM-anymu-
HymckuoT rpaHaTt (Nd:YAG — neodymium - yttrium aluminium garnet). bpaHoBaTta formkuHa Ha eMu-
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TUpaHaTa CBeTNHa e BO MHApaLpBEHNOT Aen of cnektapoT v usHecysa 1060nm. Kosky e nokpaTka
GpaHoBaTa AOMKMHA TOMNKY € NorofieMa eHeprujara Ha flacepckuoT 3pak.?

WUHAukayuu

WNHovkauum 3a nacepcka nepudepHa MpuaotoMmja ce: akyTeH rnaykoM Co 3aTBOPEH aror, XpOHWYeH
rmaykom cO 3aTBOPEH aros, APYroTo OKO Kaj akyTeH rfaykoM CO 3aTBOPEH aror, TECEH/OKINyAnpaYku
aron, pasnu4Hn Apyru CocTojoum, BKNyYyBajku ro hakoMopgHMOT rnaykom, HaHogTanMyc, MMrMEHTEH
AaucnepseH CUHAPOM M CUHAPOM Ha nnaTo-mpuc.”

Kaj naumeHTMTE CO aKyTeH rnaykom CO 3aTBOPEH aron, flacepckara nepudepHa npngortomuvja tpeda
Ja ce n3Befe no Hamanyeame Ha MIOM. Llenta e ga ce npeBeHupa Apyra env3ona Ha akyTeH rnay-
KOM CO 3aTBOPEH aron Wnu nporpecuja Bo XPOHUYHA hopma Ha rraykom co 3aTBopeH aron. Kaj
MauUMeHTUTE CO XPOHWYEH NaykoM co 3aTBopeH aron, MOl moxe ga octaHe UCT unv Aa ce Hamanm
Mo nacepckara nepudepHa npuaoToMuja, 3aBUCHO 0 CTEMEHOT Ha NepuepHUTE NPeaHn CUHEXNMN.
[pyroTo oKO Kaj naumeHTUTe CO akyTEeH FNayKoM CO 3aTBOPEH aron WM CO XPOHWYEH [NayKoM CO
3aTBopeH aron uma 50 % MOXHOCT fja pa3Bue akyTeH rmaykom co 3aTBopeH aron. Nopagw Toa, ao-
KOMKy MOCTOM CTECHET aron npu roHnoCcKonwuja, nacepckara nepudepHa npugotommja Tpeba ga ce
n3Bee v Ha Toa oko.'

Oppenexun naumeHTn, 0cobeHo OHME COo XMneponuja umaar npegucnosuumja 3a TeceH aron. MNopagu
TOa Kaj HUB Tpeba 3aJ0MKMTENHO Aa Ce u3Beae roHMockonuja. AKo ce BU3yenuanpa TECEH aror, ce
nperopadyyBa nacepcka nepudepHa npugoromuja.’

Nacepckata vpugoTomumja e npoueaypa Ha u3bop 3a HamanyBawe Ha NOI, 6ugejkn HeroBute exc-
TPEMHW BpegHOCTU MOXaT MPEBEP3UOUITHO a ro owTeTaT ONTUYKUOT HEPB.

KonmpauHdukayuu

KoHTpanHamkaumnTe 3a nacepcka nepudepHa MpuaoToMuja BKyvyBaaT CoCTOjoU LLTO MOXaT Aa ja
HamanaTt Bu3yenusauujata Ha UpUCOT (KOpHearneH efeM, KOpHearnHu 3amaTyBaka, paMHa npeagHa
Komopa), 3aTBOpake CO CUHEXMU Ha NPEeAHOKOMOPHUOT aron (HeoBacKynapeH rnaykom, upuaokop-
HeaneH eHpoTenuwjaneH cuHgpom [ICE]) n naumeHTn Kon He copaboTyBaaT (NaLMEHTM KOM HE MoXaT
Ja cegat ynobHo v 4a ce HamecTar Ha anapaToT 3a nacep)’.

Komnnukayuu

Komnnukauumte of nepudepHaTa nacepcka MpuaotToMuja BKyvyBaaT nocTonepaTMBHO NokavyBahe
Ha WNOI, nHTpaokynapHa uvHcnaMmaumja, KpBaBewe o4 MpUCOT U Xudema, dhokanHa katapakra,
3aJHWN CUHEXMW, BUOHW HapyLlyBaka (3aMaTeH Bu, xanoa, oTcjaj, gunsonuja), kKopHeanHa geKoM-
neHsauuja’.

Llenta Ha nacepckata upugotoMuja € [a OBO3MOXM
n3efHadyBake Ha NPUTUCOKOT MEFy NpeaHaTta u 3agHa-
Ta O4YHa KOMOpa Ha OKOTO, CO MpaBeHe OTBOP BO rop-
HaTa nepudepuja Ha upucot®. Kora nacepckarta vpu-
JOTOMUja e HanpaBeHa, O4HaTa BoAMYKa COo3fafeHa BO
umnujapHoto Teno crnobogHo ce ABWMXKW Of, 3aQHMOT BO
NPeaHWNOT Aen Of OKOTO, Of Kafe LUTO Ce ApeHupa npeky
TpabekynapHaTa mpexa v LLinemoBKnoT KaHan Bo BEHO3-
HWOT KPBOTOK.

angle open to
trabecular meshwork

indotomy c D PesynrtatoT of oBaa npoueaypa e Hamanysame Ha VOTT.
Kora nacepcka npnaotomumja e HanpaBeHa Kaj naumeHTn
CO XPOHWYHO 3aTBOPEH arof Unm Kaj naumeHTn co TeceH
aron 6e3 npeTxogHa MCTOpUja Ha 3aTBOPEH aror, MOX-
HOCTa 3a MaeH nynunapeH bnok ce Hamanyaa.

Cnuka 1. TpetmaH co JAT-nacep (Luematcku
npuka3) (MpesemeHo og: Dr. Sagar Bhargava)
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Marepwujat u meroau

I'Ipep, n3BegyBaH-€T0 Ha Jlacepckarta I/lpVI,EI,OTOMVIja, cuUTe nNauneHTn ce noasioKeHnm Ha KOMMIEeTeH
Od)TaJ'IMOJ'IOLLIKVI npernen, ce VIH(bOpMVIpaaT 3a TEeKOT, MOXHOCTUTE U KOMMJIMKaAUMUNTE OO CamMata
VIHTepBeHLI,VIja, BKﬂy‘-lyBajl’(l/I o N MOXHUOT HEeYyCneLweH ncxoa nnu n0Tpe6aTa O NOBTOPEH TPETMaH,
nopaaun WwTo e I'IOTp66Ha HMBHA COITIaCHOCT.

MNoHaTamoLLHaTa nocTanka ce COCTOM 0f CrefHOBO: TonukanHa aHectesunja co Alcaine 0,5 % e
0bnyHO cooaBeTHa 3a n3BeayBake Ha nepudepHa nacepcka npugotromuja; Pilocarpine 2 % ce ko-
puCTK 3a Oa ce u3Bredye nepuepHMoT Jen Of MPUCOT M Aa ro Hamnpaeu NMOTEHOK M MoneceH 3a
neHeTpaumja Ha nacepckute 3pauu. MauneHToT Tpeba fa Guge yoobHO HaMeCTeH Ha anapartoT 3a
nacep, UCTO Kako npu npernes co Guommkpockon. Ha oKOTo ce nnacupa KOHTakTHa feka, Koja ja
npaBu npoueayparta nonecHa. HejsnHata npegHOCT ro BKiydyBa CMEQHOBO: NlacepckuTe 3pauu ce
dokycmpaat Ha MpucoT, BpOjoT Ha KOPHEeanHW enUTENHN U3TOPEHULM € MUHUMArEH, nekarta aej-
CTBYyBa Kako CMeKynyM 3afpXyBajku ro OKOTO OTBOPEHO U HamaryBajku ri Herosute ABvKera. Bo
OBaa nocranka Moxe aa ce kopuctu Abraham vinun Wise neka. Abraham nekata MHOry no4ecrto ce
kopucTn. Toa e mogudmumpar TMn Ha Goldman neka koja € NaHOKOHBEKCHa co +66 amonTpu. Wise
nekata uma +102 guonTpu LUTO OBO3MOXYBa MOronemMo 3ronemysamne’.

Cnwka 2. Abraham neka (Medscape) Cnuka 3. Hanpasena JAT-npngotomuja
(MpesemeHo op Dr. Sagar Bhargava)

Mosuumjata Ha upugoToMuja € obuMyHO BO ropHMoT aen nomery 11 m 1 4yacoT (nNokpueHa of
HOpMarnHaTa noavuuja Ha KamakoT), nepudepHo M MaeanHo BO Kpunta Ha mpucoT (moTpebHa e
nomana eHepruja).*®

Jlacepckute napaMeTpu ce pasnukyBaaT BO 3aBUCHOCT 04 anapatoT. HajroneMunoT 6poj npnaoTomMmm
ce n3BenyBaat co napametpu of 4 - 8 munupynu (mJ)4.6. igeaneH npevHuk Ha oteopoTt e 150-200
MUKPOMETPMU.

TpeTMaHoT Tpae KpaTko, a NauMeHTOT He YyBCTBYBa HMKakea Oonka, TyKy CrnyLia caMo KpaToK 3BYK
(kako nykarse CO AEeTCKU NULLTON).

Mo n3BegyBakeTO Ha MpouedypaTa, BugHaTa OCTpPMHa MOxe Aa buge HamarneHa KpaTko Bpeme
nopaan eeKToT Ha KOHTaKTHaTa feka v gucnepsujata Ha nurmeHT. OBa 3amaTyBake Ha BMOOT
ncYe3HyBa 3a HEKOMKy 4Yaca Wnv 3a HeKonKy AeHa. BegHalw no nekyBakeTo MOXe Aa ce nojaBu
MWHIMBO nokadvyBane Ha VOI, nopagu nurMeHT of upncoT Bo TpabekynapHaTta Mpexa, v ce npe-
nopavyea, 1 4ac no u3BegyBaHETO Ha flacepckara nepudepHa npuaoTommja, aa ce nposepu MOTM
3a [a ce eBMaeHTUpa eBeHTyanHo Heroo nokadvyBakwe (MOl He Tpeba Aa ce mokaun noeeke of
8mmHg unn UOIT He Tpeba ga gocturHe noseke od 30mmHg). TonvkanHW KOPTUKOCTEPOUAMN Ce
[AaBaaT 4 naTu Ha OeH BO Tek Ha 5 - 7 geHa. Mo egHa Hepena Tpeba oa ce HanpaBu KOHTpona Ha
NOM »n pa ce npoBepn eBeHTyanHa nojaBa Ha KakBo OMO 3HaYajHO MHTPAOKYNAPHO BOCMNaneHne
unu apyra koMmnnukaumja’.
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Pe3yararu

MapameTpu WTO ce aHanu3mpaa Gea TMNOT Ha rnaykoM 1 BpeaHocTa Ha MOIT, npu wTo: 15 naumeHTm
IMaa XpOHUYEH MayKoM CO 3aTBOpPeH arof, 1 mauueHT Co akyTeH rnaykoM co 3aTBopeH arof, 1 na-
LIMEHT CO ancornyTeH rnaykoMm, 4 naumeHTn co CeKYHAAPEH rnaykom 1 1 naumeHT co ekconmjaTueeH
rnaykom CO 3aTBOPEH aror.

Tabena 1. Tun Ha rnaykom ro 6poj Ha naymeHTn n 6poj Ha TpeTupaHu o4un

Tun rnaykom XpoHuuyeH AKkyTeH AnconyteH | CekyHpapeH | EkcdonujatuBen | BkynHo
rraykom co | rmaykom co rnaykom rnaykom rnaykom co
3aTBOpEH 3aTBOpPEH 3aTBOpEH aron
aron aron
Bpoj Ha
nauueHTu 15 1 1 4 1 22
Bpoj Ha
TpeTupaHm 19 1 1 5 1 27
oun

MpwuToa, kaj 5 og oBre naumeHTn co JAI-MpmpgoToMmja ce TPETUPaHM ABETE O4M, Taka LITO ucneany-
BaH-ETO € HamnpaBeHO Ha BKYMHO 27 04K, of Kou 19 ce Co XPOHUYEH FnaykoM CO 3aTBOPEH aror, 5 co

CeKyHOapeH rmaykoMm, a kaj ocTaHaTuTe TUMOBW riaykoM e TPETMPaHO camo 1 oKo.

CpepnHata BpeaHocT Ha NOI npea TpetmaHoT co JAl-npugotommja usHecysalie 20,4mmHg, npu

m 1-anconyTeH rmaykom

u 19-XpOHMYEH rnaykom CO 3aTBOPEH aron
m 5- ceKyHAapeH rnaykom

m 1-aKyTeH rnaykom co 3aTBOpeH arorn

u 1-ekcdonujatBeH rnaykom

IpadhukoH 1. Ouctpubyumja Ha oun

nogenexHu cnopen Tunot Ha rnaykom

LUTO HAjBMCOKUOT M3MepeH Belle co BpeaHocT of 42, TmmHg.
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pacumkoH 2. CpepHa BpeaHocT Ha MOTM
npea TpetmaH co JA-upmgotommja
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Kaj 19 nauneHTn npuTmcokoT bele <25mmHg, a kaj 8 nauneHTn >25mmHg.

[MpoceyHa BpeaHOCT Ha BPOjOT Ha CeaHC KoM Ce HanpaBeHW 3a e4Ha KOMMMeTHa npngotoMmja e 3,55.
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padbmkoH 3. MNMpoceyHa BpegHoCT Ha Bpoj Ha ceaHc HanpaBeHu
3a efiHa vpmgoToMuja

1 yac no HanpaseHata JAl-npugotomuja bele nameper NOTT, npum wto kaj 22 oun belwe <25mmHg,
a kaj 5 oun >25mmHg. CpenHarta BpegHocT nsHecysalue 19,45mmHg.
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IpadukoH 4. NOIM namepeH 1 vac no Hanpasexa JAl-npugotomuja

BugHata octpuHa no TpetmaHot co JAl-nacep Gewe nogobpeHa kaj 10 ouu, BroweHa kaj 11, a
HernpomeHeTa kaj 6 ouu.

CpegHata BpegHocT Ha WNOI Ha kpaj og cecuuTe usHecysawe 17,6mmHg co HajBUCOK MUK 04
41,4mmHg, a HajHM30k 8,5mmHg, npu wTo, cnopegeHo co cpegHata BpegHocT Ha NOI npeq Tpet-
maHoT co JAl-nacep, Moxe fia ce KoHcTaTvpa edpekToT Ha HamanyBane Ha VOTT.

Kaj naumeHTOT Kaj Koj u no TpetmaHoT co JAl-nacep NOIM octaHa 41,4mmHg, 6elwe npenopavaH
ornepaTvBeH TPETMaH.
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IpadhukoH 5. CpenHa BpenHocT Ha MO Ha kpaj of cecumnte

Mokpaj TpeTmaHoT co JAI-nacep, naumMeHTUTe NPOJOIKMja CO MeaAMKaMeHTO3eH TpeTMaH, U Toa co
efuHevHa Tepanuja 5 nauyneHTn (3 co beta-6nokatop, 2 co MHXMBMTOP Ha jarnepogHa aHxuapasa),
13 op naumeHTUTe kopucTaT ABOjHa Tepanuja (GeTa-6rokaTop U UHXMBUTOP Ha jarnepodHa aHxu-
4pasa), a 4 octaHaa Ha TpojHa Tepanuja (beta-bnokaTtop, MHXMOUTOP Ha jarnepofHa aHxuapasa u
napacumMnaToMMMeTHK).

= [BOjHa Tepanwja
(B 6riokaTop M MHXMBUTOP
Ha jarnepoaHa aHxuapasa)

= TpojHa Tepanuja (b Grnokartop, uHxnéuTop
Ha jarnepofHa aHxuapasa
¥ napacuMnaToMnMeTK

® eluHeYHa Tepanuja

® eduHeyHa Tepanuja (co 6eta brokatop)

= efuHeYHa Tepanuja
(co uHxMBMTOP Ha jarmepogHa aHxuapasa)

IpadmkoH 6. Bpoj Ha ouM TpeTupaHn co MeguKameHTo3Ha Tepanuja

Bo TekoT Ha ucnepyeaneTo belle 3abenexaHa camo eaHa KoMnnvkauuja - xudema.

IuckycHja

NacepoT npeTcTaByBa enoxanHo oTkputie Ha 20 Bek. Toj e CUNeH 1 NCTOBPEMEHO M3BOHPEOHO Npe-
LIM3EH M3BOP Ha eHepruja co pacnoH of Hekonky Mukposontu ao 100Tw, co 6GpaHoBa AomkMHA o
yNTpaBMONeToBa, Npeky BUANMBMOT 40 UHDPALPBEHNOT criekTap (3aBUCHO Of BMAOT HAa akTMBHaTa
martepuja) 1 uma npMmeHa Bo TexHukaTa, bronorvjata u meguumnHaTa. Heroarta xvpypLuka npymeHa
BO MeauuMHaTa e HajuecTa, buaejku ro 3ameHyBa OCHOBHMOT XMPYPLLKM MHCTPYMEHT - cKanner.

Bo npeaHOCT e npef KNacu4HWUOT XVUPYPLLKU HOX Mopaay Toa LWTO: He ro Aonupa G1OMOoLLIKOTO TKUBO,
ornepaTyBHOTO More e peyncy GeckpBHO, XMpypLLIKaTa NocTanka e CTepuriHa, UHTepBeHLujaTa e foka-
nn3upaHa U MHOTY npeLnaHa, Jasa NoTnomnH YBIL BO ONepaTUBHOTO More, WTO e MHOTY 3HauajHO BO
aHaTOMCKM TeCHUTe NPOCTOPU, NEKYBaHeTo € 6p30 1 CO MUHMMAanHa noctonepaTieHa ubposa, a
rnopaav peayuMpaHuoT eaem, 3HavajHo ce Hamarysa nocronepartusHarta 6onka’.

MocebBHo e 3HavajHa NpMMeHaTa BO MUKPOXMpYprujata nopagn NpeLmsHoCcT Ha MHLM3MjaTa co MUHK-
MarnHa TpayMa Ha TKMBOTO M BECKpPBHOTO OnepaTuBHO nore.
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®otoamucpynTtopuTte kako ND-YAG naceporT, AigjcTByBaaT HETEPMUYKM, CO KOHTPONMPaHO pasopyBak-e
(MUHM ekcnnoawuja) Ha HecakaHOTO TKMBO, 6e3 pasnuka Ha MMrMeHTUpaHocTa. Taka e MoXHa MUKpPO-
AMCeKLMja Ha MHTPaoKynapHUTE CTPYKTYPU CO HAacoYyBake Ha NacepcKuTe 3paLy Npeky poxHuuaTa
€O TOYHO hOKyCHpak-e Ha LIENHOTO TKMBO.2

BpojHu cTyoum ro npukaxyeaat epekToT of nacepckata JAI-mpyuaotommjata BO OAHOC Ha BUAHATa
ocTpuHa, BpeaHocTa Ha WOl nped n no TpeTMaHoT, YCNexoT BO OTBOPaH-ETO Ha arofoT Co ucTaTa,
HEej3MHMOT JONropoYeH edheKT Kako v notpedata of AOMOMHUTENHA MeAUKaMeHTO3Ha U/unm xXupyp-
LLKa Tepanuja.

Bo petpocnekTuBHaTa cTyamja koja buna cnposeneHa Bo Robert Cizik Eye Clinic of the Ruiz-USA,
6une cnegexn 79 oun Ha 52 naumeHTU Bo nepunofoT of jaHyapu 1995 no aekemepu 2005 rogumHa.
MNMoronem gen of nauueHTUTe Kom Bune NoanoXeHn Ha TpeTMaH co flacepcka npuaoTomuja uMarne
notpeba of fOMONHMTENHA MHTEPBEHLMja 3a HamanyBane Ha VOI unm nogobpysakbe Ha BuaHaTa
OCTpPVWHa, HO YTBPAEHO € [ieka OBaa NpoLeaypa He camo LWTO ro npognaboyvysa arofoT TyKy ro Ha-
manysa VOl u ja nogobpyBa BugHaTa oCTpMHa, a co Toa bv MoXeno Aa ce n3berHat noHaTaMOLLHM
NHTEPBEHLMK' .

Bo ctyanjata HanpaBeHa Bo Schell Eye Hospital, India Ha 171 naumeHT coO XpOHWUYEH rnaykoM Co 3aT-
BOPEH aron BO nNepuofoT of oktomepy 1994 no mapt 1997 rogmHa e 3abenexaHo geka nacepckara
MpMOoOTOMUja e yCreLHa NpoLeaypa BO OTBOPAHETO Ha aronoT Kaj 73,4 % op ounTed.

Bo ctyawjata HanpaBeHa BO Taipei Veterans General Gospital-Taiwan, Ha 81 nauueHT (130 oun) Bo
nepuogot og 1998 oo 2002 roauHa, ce nctpaxysan 4ONropoyHMOT edbekT of JAI-upngotommjata Ha
NOI kaj npumapeH rnaykom CO 3aTBOPEH aron, Npu LITO Kaj noBeke oun umano notpeba og gonon-
HUTENHa MeMKaMEeHTO3Ha UNnu XMpypLUKa Tepanuja.®

3aKJIyqd0K

MeTogaTta Ha nacepcka MpuaoTomuja e ycnelluHa, ambynaHTcka, MUHUMAaNHO MHBAH3VWBHA XUPYPLL-
Ka npoueaypa BO TPETMAHOT Ha aHrynapHUOT rnaykom, 6e3 3HavyajHu HecakaHy edeKTi U MOCTUH-
TePBEHTHW KOMNnuKauun. MeToaata 1 geHec NpeTcTaByBa PYTUHCKM TPETMaH BO CeKojaoHeBHaTa
odbTanmornoLLKa XMpypLUka npakca.
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U3BECTYBAHKE O IV KOHIPEC
Ha ogtanmornosnte Ha MakegoHuja
CO MeryHapoAHo y4ecTBo

Bo nepwvogot og 14 oo 17 centemBpu BO XOTENCKMOT komnnekc ,Metponon/bensu*
B0 Oxpuz ce ogpxa IV koHrpec Ha odtanmonosute Ha MakenoHuja co mefyHapoaHO
Y4ecTBO.

Ha koHrpecot npucyctayBaa noseke og 300 yyecHuum, og kou okony 280 pernctpu-
paHn oTanmonosu. Kako npegasaym 1 roctu, Ha KOHIPECOT y4ecTByBaa odranmo-
noswu og benruvja, Wnanwja, Ntanwuja, MNpumja, Typuuja, Cnosenwja, Cpbuja, Xpsatcka,
Byrapuja, AnbaHuja, Kocoso, LipHa lopa n MakegoHuja. Bo cBOjcTBO Ha nokaHeTu
npegasayy yyectsyBaa 35 UCTakHaT M BPBHW OITanIMOM03uM - eKCepT BO CBOUTE
nogpavja.

Bo pamku Ha KoHrpecoT Gelue ogpXaHa KOMNETHa NporpaMcka cecuhja Ha NPecTmx-
HaTa Akagemuja Ha eBporckaTa acoumjauyja 3a katapakta u pedpakTMBHa XMpypruja,
Ha Koja MOXea Ja ce crnefat UCKNMyYUTEeSNIHO aTpakTUBHM U efyKaTvBHU NpeJaBatba,
NpPEeHeCEeHN of, UCKIMyYUTENHU 0hTanMOrOLLKK aBTOpPUTETH, Kako npod. dasua Cnan-
ToH (David Spalton) og AHrnuja, npodp. Mapu-Kose TacuroH (Marie-Jose Tassignon)
on benruja, npum. a-p Bnagumup dajdep (Viadimir Pfeifer) og Cnosenuja v gpyru.
OppxyBarbeTo Ha cecuja Ha ECLIPC co npoMMHEHTHM npegaBayn BO paMKuTe Ha
KOHIPECOT, MPETCTaByBa YeCT v MpUBUNervja 3a MakegoHckarta oranmonoruja.
MocebHO OoXMBYBare Ha KOHIPECOT MpeTCcTaByBaa npefaBamata Ha npod. Jordi
Arruga, BpBeH HeBpoodTanmonor of LUnaHuja,koj Gelue npornaceH v 3a nodeceH
UneH Ha 3apyxeHueto. Bo pamknTe Ha UepeMoHujaTa Ha CBEYEHOTO OTBapake Ha
KOHIPECOT, Ha YHNBEP3UTETCKUTE KIMHUKK 3a 04HK 6onectu o benrpag v JbybreaHa
nm Bea gogeneHn bnarogapHuLKM BO 3HaK Ha MPM3HaHWe 3a fonroroguilHaTa yeneLHa
npodpecroHanHa copaboTka.

Bo nporpamckvoT gen Ha KoHrpecoT Gea 3acTaneHu cute nogpavja Ha odranmo-
norujata - 6onecTn Ha NPegHUOT CerMeHT, opbuTa U PEKOHCTPYKTUBHA XWUpypruja,
pedpakTBHa XMpypruja n Xmpypruja Ha KkatapakTta, npeMartypHa peTuHonatuja, au-
jarHocTVKa 1 TPETMaH Ha rmaykoM, MeguLUMHCKa PeTHA, BUTPEOPETUHANHA XMpypruja
n ctpabusam. Moxea aa ce npocnegar 6pojHV Buaeonpe3eHTaumm of KOMMNEKCHM
M Tewkn opTanMomnoLKy XMPYPLUKM MHTEPBEHUMM. TpkanesHaTa mMaca NnocBeTeHa
Ha AnjabeTN4HMOT MakynapeH egem Npean3Brika ronem MHTEpeC Kaj y4ecHuumuTe, BO
YMMLLTO pamKm BeLle HanpaBeH COBPEMEH NPeCceK 1 Mpernes Ha HajHOBUTE KITMHUYKM
CTYOWM CO aHanm3a Ha HOBUTE pesynTaTy M Tepanucky NPOTOKOMN.

belwe ogpxxaHa 1 cecuja nocBeTeHa Ha TPyAOBUTE Ha MraguTe oTaniMonosn, Kou
npe3eHTVpaa CBOW TPYAOBY CO OPUrMHAMNHW pesynTaTu.

WcTo Taka Gea ofpxaHu 1 Tpu CaTENUTCKU CUMNO3MYMM Ha KoM ce npeTcTaBuja dap-
MaueBTckuTe komnaHum ,HosapTuc®, ,Ankanoung’ n ,Juetdapm®. MNMokpaj oBue komna-
HUK, KOHFPEeCOT ro nogapxkaa u ,YHumeadapma“, ,JagpaH raneHcka naboparopuja“,
. lpomeguka“, ,Ankanoug koHc", ,fawnepo®, ,betaMeguko,,Bopona®“, ,EBpona nek
dapma®, “Okucxemuja”, ,baep*, ,Papmatpejn’, ,K-Meguk® n ,Munan®.

Bo pamkuTe Ha koHrpecoT belue ofpxaH v Il mefyHapogeH cumnoanym Ha Cekupjata
Ha odTanmonoLkmTe cecTpy Ha MakenoHuja. Bea npeseHTpaHu noronem 6poj Tpy-
OBV Of pa3nuyHK nofpadja Ha odranmonorujata, og acnekt Ha obBpckuTe u 3a-
JaynTe Ha MeguuUMHCKaTa cecTpa Kako Hajbnmaok copaboTHUK Ha 0hTanmMonorotT Bo
ceKojaHeBHaTa paboTa Co NauMeHTHTe, Kako BO KOH3EPBATUBHO-AMjarHOCTUYKNOT Aen
Taka 1 BO XUPYPLUKAOT TPETMaH.

Bo couujanHmoT gen Ha koHrpecoT 6ea ofpxaHu 1 pasnuyHn gpyxXera Co KOMNaHumTe,
TYPUCTUYKK NpoLueTkn H13 OXpua 1 KOHLEPT Ha kaMepHa My3uka BO LipkBaTa CeeTa
Cocbuja Bo Oxpuga.

[REPORTS FROM SCIENTIFIC EVENTS

MJO,, 2017; VOL.4; VESNA DIMOVSKA JORDANOVA
UDK 617.5(497.771) (062) (049.3); ISSN 1857-9523
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WU3BEHITAU O CTPYYHU U HAVUH MAHUDOECTALIUU ]

[V koHrpec Ha odTanmonosute Ha MakefoHuja co MeryHapoaHO Y4eCTBO OBO3MOXU
ycrelwHa acdvpmaumja 1 npoMouyja Ha MakegoHckata odpranmonorunja, Ha Oxpua
1 Ha gpxaeaTa Bo LenuHa. OcobeHa npuaobrBka NpeTcTaByBalle MOXHOCTA [Ja ce
CnywHaT aTpakTUBHU NpefaBaka of ogTanmornosu kou gocera une npucyTHU Ha
OBMWE NPOCTOPK CO CBOWTE atnacu u y4ebHuum, a cera Moxea HenocpeaHo da ce
BMZAT ¥ [a Ce CryLIHaT HUBHWUTE MUCKYCTBA W CTPYYHU nopaku. KoHrpecoT npetcra-
ByBaLLE OAMIMYHA MOXHOCT Ha €4HO MEeCTO da ce cobepaT n Aa ce npeHecaT Hajco-
BPEMEHUTE XMPYPLLKMA METOAM 1 ANjarHOCTMYKIM NpoLeaypu, LUTO NpeTcTaByBa OrpoM-
Ha npugobuska, ocobeHo 3a Mnagute ohTanmono3u 1 cneuunjanusaHT no odran-
monoruja. OBoj (hakT e yLuTe No3HavyaeH ako ce uva npeasua aeka opranmornorujara
€ VICKNyYMTENHO AUHAMMYHA AMCUMNIMHA co 3abp3aH pasBoj Ha TexHororujata Bo
CUTe Hej3nHW nogpavija.

Ha makegoHckuTe oTanmonosm UM npeoctaHyBa obBpckaTa NpeHeCceHNTe nopakm
O BPBHWTE NpefaBayv Ja OuaaT UMMNMIEMEHTUPAHW BO CEKOjOHEBHATa KIMHMYKA
npakTuKa BO MOHUHA, HA 3aeMHO 3aJ0BOJICTBO ¥ Ha NaUUEHTUTE 1 Ha NeKkapuTe.

[Hekemspun 2017 Mpod. A-p BecHa umoscka JopaaHosa,
npetcegarten Ha 30pYXEHNETO Ha odhTanmonosuTe

Ha MakegoHuja

1 Ha OpraHn3aLmnoHnoT 0a60p Ha KOHrpecoT
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11 CUMINO3NYM
Ha ogTanmorolwkute cectpu Ha MakegoHuja

YwWTe eqeH ycnex Bo HU3arTa...

CekuyjaTa Ha 0 TanMOrIOLLKMUTE CECTPM 1 TeXHUYapu Ha MakedoHuWja MMa co LTo Aa
ce ropaee - peanuaupalle ylwTe eaHa CTpyyHa cpenda, ywTe eqeH CUMNo3nyMm, TpeT
3a LIECT roAMHM, OTKaKo € OCHOBaHa.

HacraHot ce ogpxa Ha 17 centempu 2017 roguHa Bo Oxpua, cnefejkv ro TpeHaoT
Ha opraHuavpare CECTPUHCKM CTPYYHM cpendu Bo pamkuTe Ha IV KoHrpec Ha odran-
mono3su Ha MakefoHuja, koj npetxogelue of 14-17.09.2017.

CnylwiHaBme pas3nunyHu Temun of obnacrta Ha ogTanmonorujara, 3aBUCHO Of CErMeH-
TOT Ha KOj paboTaTt cecTpuTe, nNa Taka ce 3ano3Hasme co JIACUK - nocTtanka 3a Ha-
MarnyBahe Ha AMonTpujaTa Kaj naumeHTUTe co MOMOLL Ha flacep, 3a ONTOMETPUCKU
MepeHsa 1 LIenoKynHa NoArotToBKa Ha naumneHTuTe, npoLecynparse Ha MUKPOXUPYPLLIKKA
WHCTPYMeHTK, 3a JIOK-TpeTmMaHoT, ce 3ano3HaBme CO MHTEPECEH NpUKa3 Ha Cryya;...

MoyecTeHn og MPMCYCTBOTO Ha HAaLWMUTE LEHETU Mpodecopu, OMPEKTOPU U MHOTY-
6pojHM odhTanMono3u, Kou nMaa HajnodpanHmn 360poBM 3a HALLETO CEKOjAHEBHO BUCO-
KonpoghecroHarnHo 3anarake ¥ KOHTUHyMpaHa egykauuja, ro 3a0Kpy>KMBME AEHOT CO
ApYXere U pa3mucIyBare 3a HapegHWOT HacTaH criegHaTa roguHa.

AnekcaHapa Kpsasal,
npetcegaten Ha COMCTM

MACEDONIAN JOURNAL OF OPHTHALMOLOGY N°2/VOL. 4/2017
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npeTcTaByBa ouLMjanHo crneumjanuampa-
HO cnucaHve Ha 34pyxeHWeTo Ha odTanmMono3nTte Ha MakegoHuja. Bo cnucaHveTo ce nybnukysaat
TPYZOBW 1 COONLUTEHUja of obnacTta Ha KnuMHWUYKaTa U ekcrnepumeHTanHa ogranmonoruja, dusuonoruja
Ha OKOTO, KaKo W 0f} UCTOPMjaToT Ha odbTanmonorujata. Bo cnnucaHneto moxat aa ce nybnukysaat v Tpy-
[I0BV Of} CPOAHW MEAMLMHCKM FPaHKU LUTO M UCMOMNHYBaaT KpUTepuyMuTe npeasuaeHy co oBa ynaTcTao.

lNokpaj HaBegeHuTe kateropun, MJO o6jaByBa M peBujanHy TPyZOBW, KOMMUMALMCKA U Ka3yMCTUYKM
TPYAOBW, MPUKa3M Ha Cryvaun, 3HayajH1 COONLTEHM]a U N3BECTYBaHa Of 34PaBCTBEHUTE YCTaHOBU, pe-
LIEH31M Ha Hay4HW Ny6nvkaumm 1 yuebHu nomarana, U3BeLLTam Of KOHrpecy 1 3HaqajHM 0 TanMOMOLLKM
MaHwuecTaLmy ogpKaHu BO 3emjaTa U CTPaHCTBO, Kako ¥ APYrM BUAOBU peneBaHTHWN 0hTanMOMOLLKM
nHopmMaLmn.

Bo cnucaHneTo MakegoHcko cnncaHune 3a optanmornorvja ce objaByBaaTt TPYAOBM LUTO HE Ce MPETX0oA-
HO NyBnukyBaHu unu npudpateHn 3a nybnukyeare BO APYro ohTanMosoLKO CrMcaHue.

CnucaHneTo nma MefyHapogeH YpeayBadkm ogoop.

KoHeuHaTa ognyka 3a n3bop v npudakar-e 3a 06jaByBare Ha onpeaerneH TpyAd ja HoCK IMaBHNUOT 1 0f-
FOBOPEH YPEOHMWK Ha CMMCaHWETO BP3 OCHOBA Ha MPETXOAHA MO3WUTWBHA aHOHUMHA peLeH3uja of
Ha3Ha4YeHu peLeH3eHTH / unu co oanyka Ha YpeaysadkunoT (Pegakumcku) ogbop. Cute TpyaoBu npe-
[JafeHn 3a nevaTene 3afoMmKUTenHo Tpeba fa buaar HanvwaHy crnopes Npono3nuumMTe Ha clucaHue-
T0. Bo cnpoTMBHO, TpyooBMTE MOXe Aa UM Bupart BpaTEHM Ha aBTOpUTE 3a KOpUrMpake cnopes
nponosvumnTe Npeg da buaaT npegageHy 3a peueHavja. [JJoKomnKy nocTom 3HadyajHoO oTcTanyBake Of
npeaBuAeHUTE MPONO3uULIK, TPYZOBUTE MOXE Aa buaaT BpaTeHu Ha aBTopuTte 6e3 JONOMHUTENHO pas-
rmeqyBake U peLeH3vpatse.

Bo cnucaHnwueTo ce objaByBaaT Tpy4oBM Camo Bp3 OCHOBA Ha NO3WUTWMBHA aHOHUMHA peLieH3unja of ABaj-
La peueHseHTmn (o notpeba moxe Aa Guae aHraxupaH u TPeT peLeH3eHT). 3060poT Ha peLeH3eHTuTe
ro npasu YpenyBadkmoT ogbop of CTpaHa Ha NOTBPAEHW EMUHEHTHU O(dTanMonosu - ekcnepTu of
CO0ABETHM noapadja o odranmMonorujata (MpenopaysivBo Co akageMckn 1 HacTaBeH ctaTyc). OueH-
KaTa Ha peLEeH3eHTUTE € aHOHUMHA M CaMOCTOjHa, a 3a BEpPOAOCTOJHOCTa Ha hakTUTe U pesynTatute
BO TPYAOT, KOMMJIeTHaTa OAroOBOPHOCT ja HocaT aBTopuTe.

TekCTOT NOArOTBEH 3a NeyaTerbe BO eeKTPOHCKa hopma ce ucnpaka [0 rMaBHUOT ypeaHuK Ha cnea-
HaTa eNekTpoHCKa agpeca: zom.mjo@gmail.com.

3aeHo o TPYAOT ce 1cnpaka v NMCMO CO Hamepa 3a objaByBatbe, Kako M NoTNuLIaHa NoTBpAa of cuTe
aBTOpY AieKa TPYAOT NPETXOAHO He e 06jaByBaH Ha Apyro MecTo.

3aefHO CO NpUMEpPOK Of, TEKCTOT Ce Mcnpaka v KOMMNieTHaTa AOKyMeHTaumja BO hopma Ha CrvKM,
wemu, Tabenu n rpacpukoHu. Mputoa, nocebHo Tpeba fa Guae ncnpaTeH TEKCTOT, @ CEKOj O MPUII03UTe
BO dhopma Ha nocebeH JoaaTok.

Tpyzot Tpeba aa buge HanvwaH Bo A4 hopmaTt, camo oA egHaTa CTpaHa, Co KOPUCTEHE Ha NPOpea.
Ha egHa ctpanuua ga 6uaat ucnevartenn 30 peaa, co kopuctere Ha oHToT Arial, ronemuna 11, co
npopea 1,5. O neeata cTpaHa Ha TeKkcToT Tpeba Aa nocTtou cnobogHa MapriuHa co LnpoymHa og 3
CM, a o fiecHata cTpaHa 2 cM. CTpaHuumTe Tpeba fa bugar obenexaHm co pegHu 6poeBm NoYHyBajku
Of} HacrnoBHaTa cTpaHa, 1 Toa BO AOSHWUOT AECEH aron Ha Cekoja cTpaHumua.

OpurmHanunTe TPyAOBM BO KOM Ce Mpe3eHTMpaaT Hay4YHOMCTpaXyBayku CTyaum co obpaboTeHu
pesyntaTu, He Tpeba aa Guaat nogonr of 6 cTpaHuLy 3aefHo Co npunosuTe. PeBujanHute Tpyaosu,
MPWKasn Ha Cryyan, XMPYPLLKL TEXHWKM U ApYyr BUAOBM TPYAOBW LUTO OTCTanyBaaT of BoobuyaeHata
KoMno3uuuja Ha TPyZoT, He Tpeba Aa bugat nogonru o4 4 cTpaHMLUm 3aeHO CO NPUNo3uTe.

Bo TekcTOT Ha cooaBeTeH HauvH Tpeba fa ce obenexu MeCTOTO 3a CEeKoj NpuIor (Cnuka, rpadmKoH, Ta-
Gena v ap.) unu, nak, NpunoauTe aa Guaat BHECEHM Ha COOABETHOTO MECTO BO TekcToT. MeryToa, npu-
no3uTe BO TEKCTOT Ke BuaaT KonmpaHu of noceGHO AocTaBeHnTe dhajnoBu.
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MogatoumnTe of UuTupaHara nuteparypa Tpe6a fda bugat obenexaHu co apanckun 6p0eBV| CTaBeHu BO
3arpaga cnopen pegocnenor Ha ﬂOjaByBaI-be (U,I/ITVIpaH::e) BO TEKCTOT.

TekcToT Ha TpygoT Tpeba Aa e HanuwaH NpernegHo M jacHO Ha MaKeQOHCKM UMW Ha aHrMNCKK jasuk,
CO KOpUCTEHE Ha LITO noman 6poj kpateHku. LlenvoTt HacnoB Ha kpateHkaTta Tpeba fa 6uae gageH
npv NPBOTO MOjaByBake BO TEKCTOT, @ KpaTeHkaTa AafdeHa Bo 3arpaga (Ha npumep, dyHayc dnyo-
pecuenHcka aHrnorpaduja - ®PA). 3a gonrute HacnoBu, NOHaTaMy BO TEKCTOT MOXE [a Ce KOPUCTH
caMmo kpaTeHkaTa. He e [o03BONeHO KOpUCTeHe KpaTeHKn 3a 3HauuTe 1 cumntommnTe Ha BonecTuTe,
Kako M 32 aHaTOMCKUTE W XWUCTOMOLLKMTE NOUMW. 3afOIKUTENTHO € KOPUCTEHE Ha MeryHapogHuTe
CUCTEMMN Ha MEPHW €AMHWLM 1 CTaHdapaHW MefyHapomHo npudatenn TepmuHn. 3a nekosute Tpeba
[a ce KopuUcTaT reHepuyknTe UMUK, a Kora CTaHyBa 360p 3a CMOMEHyBake Ha MeauLMHCKa onpema,
anapaTty U MHCTPYMEHTK, BO 3arpaja NoXenHo e Aa ce HaBeAe v MMETO Ha NPOU3BOAUTENOT.

OpI/IFMHaJ'IHI/IOT Tpy4 npeganeH 3a nevyatese Tpe6a [a rm coap>Kun cnegHUTe cCoctaBHM OENOBU: KpaTka
COApPXuHa (M3Ba,EI,OK) CO KNny4Hu 360p0BVI Ha ja3VIKOT Ha KOj € HanuwaH TpyaoT, BoBeAa, Len Ha
TPYyOoT, MaTepMjan n MetToau, pesyntatu, LI,VICKyCI/Ija, 3aKITy4OK U CMUCOK Ha KOPUCTEHa nuteparypa,
M3BaJoK Ha aHITINCKN ja3|/||<, OOKONKy € TpydoT nuwlyBaH Ha Make4OHCKN ja3w<, nnn n3Baaok Ha Make-
[OOHCKU ja3|/||<, A0Kony € TpyaoT HanuwaH Ha aHIMmMUCKK.

HacnoeHa cTpanvua: Toa e npBaTta CTpaHuLla Ha TPYAOT, U Taa Tpeba Ja M CoApXKM CneaHuBe ene-
MEHTU: HacrnoB Ha TpyAoT (He Tpeba aa Guae npemHory osr): Leno nMe 1 npe3mme Ha cuTe aBTopu;
LN Ha3MB Ha MHCTUTYUMjaTa/ MHCTUTYLMUTE BO KOM € 13paboTeH TpyaoT; MMe U LiefocHa agpeca Ha
aBTOPOT OATOBOPEH 3a KOPECMOHAEHLM]a, KaKo U HEroBaTa eneKkTpoHcka agpeca. [Jokonky uMa noseke
aBTOPY O PasnMYHM UHCTUTYUMKM, Tpeba Ja ce HanpaBW MHOEKCUpake Ha aBTOPUTE U YCTaHOBUTE CO
cooABETHM BPOEBU BO CynepCKpunT.

Kpatka cogpxuHa (M3BafoK) n Kny4yHu 36opoBu: Ha BTopaTta cTpaHuua o4 TpyAaoT ce nuilyBa camo
HacnoBoT Ha TpyAOoT 6e3 MMETO Ha aBTOPOT / aBTOPUTE N MHCTUTYLMjaTa 04 KOja NOTEeKHyBa TpyaoT, a
NOZ, HaCMOBOT Ce NULLYBA KpaTka CoApXMHA Ha ja3nKOT Ha KOj € NWLLYBaH TPyAoT. MI3BagokoT He cmee Aa
coppxm noseke of, 150-170 36opa v Tpeba fa 6rae KOHUMNMPaH Ha COOABETEH HAYMH [1a yKaxyBa Ha
npobnemort wToceobpaboTysaBo TpyAoT. BonssagokoT Tpebaga ce cogpraHn OCHOBHUTE pe3ynTatui
HajBaXXHWTE 3aKny4voLm Ha ucTpaxysareTo. [puToa, nocebHo Tpeba fa buaat akueHTMpaHn HoBUTe
CO3HaHMWja 1 CTaBOBM MNW (PaKTUTE LUTO NPETCTaByBaaT OpPUrMHaneH NPUAOHEC 3a COOABETHUOT
npobnem.

Mopa n3BagokoT Tpeba aa Guaat HaBeaeHu 3-6 kIy4HU 360pa LTO OBO3MOXYBaaT HAEKCUpat-e Ha
TpyOoT.

[loKonKy BO TPYAOT Ce NPE3eHTUPAAT EKCNEPUMEHTU Ha KMBOTHU M MPOCNEKTUBHM KIMUHUYKN CTYAUU Ha
nauWeHTW UK BONOHTEPYW, Mopaart Aa buaaT cCnpoBeAeHU BO CKIad Co NPUHLMNNTE Ha fobpa KIMHKUYKA,
nabopartopucka n fobpa Hay4Ha NpakTuka, Kako U CNopes BaXeykuTe MeryHapoaHW OOKYMEHTH U KOH-
BEHLMM (XeNCMHLLKa KOHBEHLMja), 3a LUTO BO NMPWIIOr Ha TpyAoT Tpeba aa buae npunoxeHa cooBeTHa
COrMacHOCT 0f, HAANEXHMOT ETnYkM KOMUTET, a BO TpyaoT Tpeba 3agormkuTenHo aa buae HaBeaeHo
[leKa ucTpaxyBarbaTa ce BPLUEHW BO CKMag CO OBUE JOKYMEHTU.

Mpv NnLYyBak-e onpeaeneHn Kateropun TPYAOBY (PeBMjanHK, NPHUKasmM Ha criyyan, npeseHTaumja Ha Xu-
pypLUKa MeTofa/TexHWKa U CI.), A03BONIEHO € ja Ce OTCTanu of HaBedeHaTa BoobuyaeHa komnosuumja
Ha TPyOOT, NPy LUTO KOHLIENLUMjaTa Ha BakBuTE TPyAOBM Mopa Aa 6Guae CooABETHO ycornaceHa co npo-
MO3ULMMTE Ha CMCAHWETO.

Ha npumep, Kora ce paboTn 3a npukas Ha cryyaj, HamecTo nornaejeTo ,Martepujan n metogn®, ke ce
HaBeze nornasjeTo ,[puka3 Ha crny4aj”, a Toa ce ogHecyBa 1 Ha Apyr1Te Cryyawm kora ce oTcTanyBsa of
BooOMYaeHaTa KoHUenuuja Ha TpydoT.

Nutepatypa: CnMcokoT Ha KopucTeHa nuTepaTypa ce NpUIioxysa 3aefHO CO TEKCTOT Ha nocebHa cTpa-
HUUa, a pethepeHLnTe Ce 03HadYyBaaT Co COOABETEH pefeH 6poj 1 ce HaBeayBaaT Crnopes PeaocneaoT
Ha uMTuparbe. 3a HaBedyBakEeTO Ha nuTepaTypata ce Kopuctat npasunata Ha BaHkyBepckata KOH-
BeHUyja.
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A3Bapok v KnyyHy 360POBM Ha aHTTIMCKM jasnk: AKO TEKCTOT € NULLYBaH Ha MaKeOOHCKM ja3uK, Ha no-
crefHaTa CTpaHuua Ha TpYAOT ce MULLYBa HAacMoBOT Ha TPYAOT Ha aHITIMCKM ja3uk, MMUHbaTa Ha aBTo-
puUTe, HACMOBOT Ha MHCTUTYLMjaTa of Koja MOTEeKHyBa TPYAOT, Kako M MPEBOA Ha TEKCTOT Ha kycaTa
coapXMHa (pesnMe) Ha aHIUCKK jasuK. MiMukbaTa Ha aBTopuTe He ce TpaHcKpubupaar, a HacrnoBoT
Ha ycTaHoBaTa 3a[0KWUTENTHO Ce NMpeBeayBa Ha aHrmucky jasuk. OBOj Aen Ha TPYAOT 3aA0MKUTENHO
Tpeba aa 6uae nekTopupaH of NeKTop 3a aHrMMUCKY jasuk. MNoa TeKCTOT Ha U3BaoKoT Tpeba aa Guaat
HaBedeHW 3-6 Kny4YHM 360pa Ha aHIMINCKY jasnK, KoM CIyXaT 3a MHOEeKCHparbe Ha TPYOoT.

Mpunosute BO TPyaoT BO hopMa Ha rpadouKoHn, Crinku, Tabenu, uptexu unm dotorpacdumn He Tpeba
[a ce BHecyBaaT BO TEKCTOT Ha TPYAOT, TYKy Ce mMcrnpakaaT Kako 3acebHu gogaTtoum obenexaHu Bo
rOpHWOT NeB aron kako ,Ipunor n co peaeH apancku 6poj. Cekoj npunor ce obenexysa co apancku
BGopeBun cnopen, peaocneaoT Ha nojaByBake BO TEKCTOT (Ha npumep, Tabena 1, Cnvka 1. v cn.) n 3a
CeKoj NpuWIIor ce AaBa KpaToK HaCMoB.

Jokonky npunoroT (Tabena, cnuka, gotorpaduja) e nosajMeH og apyro MecTo, Tpeba aa ce uutmpa
M3BOPOT M [ja Ce MPUIIoXKM NMMCMEHO 0f0bpyBaHe JOKOMKY ce paboTu 3a 3alWTUTEH MaTepujan.

CraHpapaHa cTaTuija BO CMMCaHMETO — UUTUpake Ha nuTeparypara: Tpeba aa ce HaBedat npeuTe 6 aB-
TOpM, a JOKOJKY Ce MoBeke, No LIeCTMOT aBTop ce Jodasa W cop., 0AHOCHO et al., Bo 3aBMCHOCT o Toa
Ha KOj ja3uK e HanvwaHa pedepeHuaTa.

» Vega KJ, Pina |, Krevsky B. Heart transplantation is associated with an increased risk for
pancreatobiliary disease. Ann Intern Med 1996; 124(11):980-3.

 Parkin DM, Clayton D, Black RJ, Masuyer E, Friedl HP, Ivanov E, et al. Childhood—leukae-
mia in Europe after Chernobyl: 5 year follow-up. Br J Cancer 1996;73:1006-12.

YpenyBauknoT ogbop Hema obBpcKa TpyaoBuTe Aa rm objaByBa crnopeq peaocnenoT Ha 4OCTaByBake,
TYKY Cnopez, NpoLeHKaTa 3a NoLLMPOKOTO 3HaYeHE U MHTEPEC 3a COAPXMHATA NPe3eHTMpaHa BO TPYAOT.

TpyZoBMTE LITO He v UCMOMHYBaaT KpUTepuymuTe 3a nyobnvkyBake He UM ce BpakaaT Ha aBTOpUTE,
KOV MCMEHO, BO eNeKTPOHCKa hopma ce M3BeCTyBaaT 3a Henpudakawe Ha TpyaoT. ObjaBeHnTe Tpy-
[I0BW Ce YyBaaT BO apxuBaTta Ha crnucaHmeto MakeZoHCKO cnncaHue 3a odranmonoruja.

YpenysauknoT ofbop oaHanpes ce 3abnarogapyea 3a MHTEPECOT M copaboTkaTa U UM CTOM Ha pacno-
narare Ha cuTe 3auHTEpPecupaHn aBTopu.

BoepnHo, MM nocakyBa ycrnex Ha cute NoTeHuUmMjariHy MaHW aBTopy.

YpenyBauku og6op Ha cnucaHUeTo
MakenoHcko cnucaHue 3a ogptanmMorioruja
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represents an official specialized maga-
zine of the Macedonian Association of ophtalmologists. In this magazine are published articles and
announcements in the area of clinical and experimental ophthalmology, physiology of the eye, as
well as from history of ophthalmology. Also, the magazine can publish articles from related medical
branches which meet the criteria foreseen with this guideline.

Besides the above mentioned categories of articles, MJO also publishes reviews, compilation and
casuistic articles, case reports, important announcements and notifications from health care insti-
tutions, reviews of scientific publications and textbooks, reports from congresses and significant
ophthalmologic events held in the country and abroad, as well as other types of relevant ophthal-
mologic information.

Macedonian Journal of Ophthalmology Magazine publishes articles which previously have not been
published or accepted for publication in some other ophthalmologic magazine.

The Magazine has an International Editorial Board.

The final decision for selection and acceptance for publishing of a particular article is carried by
the Editor in chief of the magazine, based on previous positive anonymous recension by appointed
reviewer/or a decision of the Editorial Board. All articles submitted for publishing should obligatory
be written according to the propositions of the magazine. In contrary, the articles may be returned
to the authors for corrections according to the propositions, before they are submitted for recension.
If there is a significant deviation from the foreseen propositions, articles may be returned to the
authors without additional review and recension.

In the magazine are published only articles based on positive anonymous recension by two reviewer
(at request a third reviewer can be also engaged). The selection of reviewer is done by the Editorial
Board among proved eminent ophthalmologists - experts from respective areas of ophthalmology
(recommendable with academic and educational status). The evaluation grade made by the reviewer
is anonymous and independent, and for the authenticity of the facts and results in the article, the
complete responsibility is carried by the authors.

The text prepared for publishing and printing is sent to the Editor in chief in electronic form on
following e-mail address: zom.mjo@gmail.com.

Along with the article letter with the intention for publication is also sent, as well as a duly signed
confirmation by all authors that the article previously has not been published anywhere else.

Along with the text, complete documentation is also submitted such as photos, schemes, tables and
graph icons.

At the same time, the text should be sent separately, and each of the additions should be in the form
of a separate attachment.

The article should be written on A4 format, one sided, with line spacing, containing 30 lines on
one page, using Arial font, size 11, with line spacing 1,5. On the left side of the text there should
be free margin width of 3cm, and on the right side 2 cm. The pages should be marked with page
numbers starting from the front page and in the lower right corner of every page.

Original articles in which are presented scientific research studies and elaborated results should
not be longer than 6 pages including the attachments.

Reviews, case reports, surgical techniques, and other types of article which deviate from the
usual composition of the article should not be longer than 4 pages including attachments.

In the text of the article in an appropriate manner the place for each attachment should be marked
(picture, graphicon, table etc.) or the attachments should be incporporated in an appropriate
place in the text. Still, the attachments in the text will be copied from separately submitted files.
The information referring to the literature which are quoted in the article should be marked with
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Arabic numbers and placed in brackets in accordance with order of appearance (quotation) in
the text.

The text of the article should be written concisely and clearly, in Macedonian and English, using
as less as possible abrevations. The whole title of the abbreviation should be given upon first
appearance in the text, and the abbreviation placed in brackets (example — Fundus Fluorescent
Angiography) (FFA) and for long titles further in the text only the abbreviation can be used. It is not
allowed to use abbreviations for symbols and symptoms of the diseases, as well as for anatomic and
histological terms.Mandatorily is the usage of international systems of measure units and standard
internationally accepted terms. For the drugs generic names should be used, and when referring to
medical equipment, devices and instruments, in brackets it is desirable the name of the producer
to be indicated.

The original article submitted for publishing should be consisted of the following constituents: short
summary (abstract) using keywords of the language on which the article is written, intro-
duction, purpose of the article, material and methods, results, discussion, conclusion and
list of used references, abstract in English if the article is written in Macedonian, or abstract in
Macedonian if the article is written in English.

Cover page: That is the first page of the article and should contain the following elements: title
of the article (should not be too long): full name and surname of all authors: full name of the
institution/institutions in which the article abstract was prepared; full name and address
of the author responsible for correspondence, as well as his e-mail address. If there are
more authors from different institutions, indexing should be made of authors and institutions with
respective numbers in superscript.

Short summary (abstract) and keywords: On the second page of the article only the title of
the article is written without the name of the author(s) and the institution from which the article
derives. Under the title short summary is written in the language in which the article is written.
The abstract should not contain more than 150-170 words and should be conceptualized in an
appropriate manner so that it indicates the problem which is elaborated in the abstract. In the
abstract basic results and most important conclusions of the research should be contained Thus,
particular attention should be set on the new information and standpoints or facts which represent
original contribution for the respective problem.

Under the abstract 3-6 key words should be listed that will enable indexing of the article.

If in the article are presented experiments on animals and prospective clinical studies of pacients
or volunteers, they must be conducted in accordance with the pricinples of good clinical practice,
good laboratory practice, and good scientific practice, as well as in accordance with the international
documents and Conventions in force (the Helsinki Convention - World Medical Association Decla-
ration of Helsinki, adopted October 2000), regarding which in the article appropriate consent from
the competent Ethical Committee should be attached, and in the article it is mandatorily to be
indicated that the surveys are conducted in accordance with these documents.

Upon writing certain categories of articles (reviews, case reports, presentation of surgical methods/
techniques etc.), it is allowed to deviate from the above mentioned composition of the article,
whereupon the concept of these articles must be appropriately harmonized with the propositions of
the MJO magazine.

For example when it comes to case report, instead of the chapter “Material and methods” it will
indicate chapter “Case Report” and respectively in all other cases when there is deviation from the
common concept of the article.

References: The list of used literature is attached along with the text on a separate page, and
references are marked with an appropriate sequence number and are listed in accordance with
the order of quotation. Regarding the mentioning of literature rules of Vancouver Convention are
applied.
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Abstract and key words in English: If the text is written in Macedonian, on the last page of the
article the title of the article is written in English, the names of the authors, the title of the institution
from which the article derives, as well as translated text of the short summary (abstract) in English.
The names of the authors are not transcribed, and the title of the facility is mandatorily translated
in English. This part of the abstract mandatorily should be proofread by proof-reader for English.
Under the text of the abstract 3-6 key words should be indicated in English which have the purpose
for indexing the article.

Attachments in the article in the form of graphicons, pictures, tables, drawings or photographs
should not be incorporated in the text of the article, thus they are submitted in electronic form on
separate attachments and ordinal Arabic numerals. Every attachment is marked with Arabic num-
bers in accordance with the order of appearance (for example Table 1, Figure 1. etc.) and for every
attachment short title is given. If the attachment (table, picture, and photograph) is borrowed from
another place, the source should be quoted and written approval to be submitted, if it is the case of
protected material.

Standard journal article - quoting the references

First 6 authors should be stated, and if this number is bigger, after the sixth cop is added, respectively
et al, is added, depending on the language in which reference is written.

* Vega KJ, Pina |, Krevsky B. Heart transplantation is associated with an increased risk for
pancreatobiliary disease. Ann Intern Med 1996; 124(11):980-3.

» Parkin DM, Clayton D, Black RJ, Masuyer E, Friedl HP, Ivanov E, et al. Childhood—
leukaemia in Europe after Chernobyl: 5 year follow-up. Br J Cancer 1996;73:1006-12.

Editorial Board is not obligated to publish the articles in order of submission, but according to the
assessment of the broader importance and interest to the content presented in the article.

Articles that do not fulfill the criteria for publication will be returned to the authors that would be
informed trough the corresponding e-mail address.

The published articles are not returned and are stored in the archives of the magazine Macedonian
Journal of Ophthalmology (MJO).

Editorial Board thanks in advance for the cooperation and is at disposal to all interested authors.
Also, Editorial Board wishes success to all potential future authors.

Editorial Board of the magazine
Macedonian Journal of Ophthalmology
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NMOUMHMUK

Adpazau yumamenu,

Op MuHaTaTta roguHa Ha CTpaHMynTe Ha CnnMcaHneTo »,MaKe[LoHCKO cnucaHune 3a O(*)TaﬂMOJ'IOI'VIja“
BOBeJOBME M MOUMHUK, CO Uen Aa gademMe TOJIKyBaka Ha NnoumMu n cppaam LITO Ce Kopuctat BO
obracra Ha O(*)TaJ'IMOJ'IOFVIjaTa. CnucaHneto e HaMeHeTo, npen ce, 3a CTpy4HaTta cpena, HO 3a da
oupat COApPXUHUTE pa36VIpJ'II/IBVI 1 3a nowmnpokarta jaBHOCT, Ce pelimBMe Ha BakKoB YEKOpP, a Toa, Nak,
Hange Ha OﬂOprBaH::e O Balla CTpaHa. WcTo Taka, cMeTame geka oBaa py6pV|Ka € O 3Ha4dyewe n
3a ngHuTe O(bTaJ'IMOJ'IO3V|, 3a CTydeHTuTe WTOo ja M36pane OBaa npocbecmja 3a CBOj XMNBOTEH MNOBUK.

AsTopuTte

OkynapHa xunepteH3uja (OX) - sroneMyBare Ha O4HUOT NPUTUCOK. HOpManHMoT O4eH NPUTUCOK
ce aBwmxm Bo pacnoH og 10 - 22 mmHg. OkynapHa xunepTeH3uja € 04eH NPUTUCOK NOBUCOK Of
22 mmHg.

IMupcoHoB TecT 3a Kopenauuja - UCNNTYBakE HA OQHOCOT NOMeEry ABE KBAHTUTATUBHMW, KOHTU-
HyVpaHu NPOMEHINMBW, Ha NPMMep: BO3pacTa U O4YHNOT NpuTUcoK. KoedmumneHToT Ha kopenauuja
Ha MNupcoH (r) e Mmepka 3a cunata Ha NoBp3aHoCcTa Nomery ABeTe Bapujabnu.

Y-tect Ha MeH-ButHmn (anr. Mann—Whitney U test) - HemapameTpuckn TecT Ha HynTa xunortesa
Aeka e nogeaHakBo BEPOjaTHO Aeka cryyajHo nsbpaHaTta BpeAHOCT 04 efeH Npumepok ke buage
rioMana unu nororfieMa of cryyajHo nsbpaHarta BpegHOCT Of BTOPUOT NPUMEPOK.

CurHugpukaHteH (nart. significans) - 3HaunTeneH, 3Ha4aeH

AHrynapeH rnaykom - NpuMapHUOT arofieH maykoM Ce jaByBa Kako pe3ynTaT Ha HanerHyeake U
3aTBOpakbe Ha arosioT Ha KoMopaTta Co KOPEHOT Ha wapeHuuaTa . OBa 3aTBopake Ha aronoT Ha
Komopara e Npuapy»KeHO CO HEHaeeH CKOK Ha MHTPAOKYNapHUOT NMPUTUCOK U BOAW A0 KIMHUYKA
CInViKa 3a aKyTeH rnaykom.

Upugoromuja - 3acekyBare Ha oyHaTa WapeHuua. JA-npugotomumja e cosgaBare Man OTBOp
Ha nepudepwujata Ha wapeHuuata co JAI nacep, nNpeky KojLITO MOXe NMOBTOPHO Aa Aojae Ao
MPOTOK Ha OYHaTa Boja.

Xugpema - (rpy. hyphema) - naneeare Ha KpB BO NpegHaTa KoMopa Ha OKOTO.

FoHnockonuja - metoq Ha 06jeKTUBEH OYEH Npernes, KOj 0BO3MOXYBa KOPUCTEHE Ha cneLuumjanHo
KOHTaKTHO CTaKmno 3a Aa ce B1AM arofioT Ha npegHaTta komopa.

LLinemoB KaHas - Kpy>xeH nuMdaTnyeH caj BO o4nTe, KOj NpeTcTaByBa Aen Of CTPYKTypuTe Ha
KOMOPHMOT aror.

Ypenysa: m-p Cnasuua Togoposa
CtpyyeH copaboTHuk: npod. A-p BecHa Aumoscka JopaaHoBa
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[ ODTAJIMOJIOIIKN HACTAHU 2017

KAJIEHOAP HA NNO3HAYAJHU
MEryYHAPO4HU OOTAJIMOJIOLLUKHU
HACTAHU BO 2018 TOAMNHA

* 22 koHrpec Ha ECLIPC (ESCRS Winter Congress)
9 - 11.2.2018 roguHa, benrpag, P. Cpbuja

* MefyHapoaeH opTariMOMOLUKU CUMMO3UYM
10.3.2018 roguHa, 3arpeb, P. XpBatcka
OpraHusatop: KnuHuka 3a o4Hn 6onectun ,Csjetnoct”, 3arpeb

* MefyHapoaeH o¢pTariMONOLWKN CUMMNO3NYM
Anpun 2018 rognHa, Tema: Tpayma Ha OKO
Opranusarop: ,KnuHnka Munow®, benrpag, P. Cpbuja

+ CTpy4eH cocTaHOK Ha 3apyxeHue Ha odTanMonosu
Anpun - maj 2018 roguHa, Ckonje, P. MakegoHuja

* 13 KoHrpec Ha EBponckoTto 3apyxeHue 3a rnmaykom (EGS Congress)
19 - 22.5.2018 rognHa, PupeHua, Utanuja

+ CBeTcku 0¢pTanMosoLKn KOHrpec
16 - 19.6.2018 rognHa, bapcernoHa, LnaHuvja

* IX mefyHapoaeH o¢TariMONOLWKN CUMMNO3UYM
Hoewmepu - gekemBpu 2018 roguHa, Ckonje, P. MakenoHuja

OpraHusatop: 3apyxeHne Ha odpTanmonosu Ha MakenoHuja
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®OTO TAJIEPUJA |

FAJIEPUNJA - cororpachum og IV-ot KoHrpec
Ha ogranmonoante Ha MakegoHuja
CO MeryHapoaHo y4ecTBoO
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MAKEQOHCKO CINMUCAHME
3A OOTAJIMOJIOINMJA

HAYYHO CINMMCAHUE HA 3OPYXEHUETO
HA OPTAJIMOJTIO3U HA MAKEOOHWUJA
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