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[NpBuyoT 6poj Ha crincaHneTo MakegoHcko crniucaHwe 3a ogprarn-
mornoruja (Macedonian Journal of Ophthalmology - MJO)
e BeKke 3aj Hac (Beke ro sgorneja cBeT/IOTO Ha JEHOT), a BO
MOMEHTOT Kora rm Yntate oBne pefgoBu, B paue ro nmare BTO-
puvoT 6po;.

W3naBarbeTo Ha npBuoT 6poj, Kaj YieHoBUTe Ha YpenyBaqyKuoT
onbop belue npocreneHo co HeTpreHne, Kako BO O4HOC Ha
(hUHaNHVOT CTPYYEH AU3ajH Ha CIUCAHUETO Taka v BO OAHOC
Ha peakuuuTe Ha OHWeE 3a Ko e HaMeHeTa oBaa nybnukauwja.

Ha nalue rornemo 3a0BosCcTBO, 0bjaByBaH-€TO Ha €4HO BakBO
crnvcaHue belue rno3gpaBeHO Kako 3Ha4YaeH ycrex Bo BpeMe Kora crieynjanicTuykuTe
34pyXKeHuja cé MOoTeLuKO ycrneBaaT Aa ja ocTBapyBaaT M cBojata npumMapHa cbyHKumja,
OfHOCHO CTpyYHaTa egykaumja Ha CBOUTE YIIEHOBU.

Cekako geka Bo npBUOT Bpoj ce NpUCyTHU 1 onpeseneHn HeaoCcTaTolm, Kov ce Jomkar Ha
HENCKYCTBOTO, a 3a Kou ce HajeBame geka ke buaar oTCTpaHeT U HagMUHaTH BO UAHUTE
bpoesu.

Hatua npumapHa rpyxa v Bo uaHuHa Ke buge octBapyBaHeTO Ha ABE OCHOBHU LIENN. ofp-
)KyBar-€ Ha 3a[0BOSTUTESIHO HUBO Ha KBalIMTETOT Ha TPYAOBUTE LUTO ce 0bjaByBaar, 3a LUTO
e rnotpebeH aHraxxmaH, MoTuBaumja, 0O4BOEHO BpeMe U Xernba 3a nuLLyBawe of CTpaHa
Ha 3auHTepecHpaHnTe aBTopu. Jac UCKPEHo ce HapgeBaM, a 0Boj 6poj ro norBpaysa Toa,
AeKa oBue MOTUBU C€ yLUTe Ce NPUCYTHU Mery nekapute u nokpaj aronemeHnte paboTHu
obBpcKu.

Bropata, He nomarsky BaxHa Lef, e ga ycrneeme Aa ro ogpXume orcTojyBaH-eTo Ha
CMUCaHNETO BO OTEXHATUTE €KOHOMCKM YCrI0BU BO 34paBCTBOTO. Toa He bu mMoxerne ga ro
Hanpasume 6e3 NoMoLUTa ¥ HanopuTe Ha (hapMaLeBTCKUTE KOMMaHUM LUTO ce 3acTaneHu
BO CnMcaHWETo, a jac 3a Toa MCKPEHO UM ce 3abnarogapysam o4 UMETO Ha YpeayBauykuoT
oabop.

Bo oBoj bpoj By Hyaume Tpy[oBu Kako o Make[oOHCKM Taka v 04 aBTopu o4 CTpaHcTBo. Hé
panyBa xenbarta 3a objaByBarbe TPYAOBU 04 APYrY rpaHkvu Ha MeauumHaTa, a oBojnar Toa
ce Tpynosu of obnacta Ha aHecTesujata n peaHumaymjara.

lNokpaj ctaHgapaHuTe pybpuky, BO 0BOj 6poj BY ro npetcraByBaMe v KareH[apoT Ha Haj-
3HayajHuTe MeryHapoaHu oghtanmMosoLlkm Hactanu Bo 2015 roguHa.

Bo oBoj 6poj ja BoBegosme v pybpukata In memoriam, BO pamkuTe Ha KojaluTo v oghaBame
noynT Ha rnokojHata npog. A-p EneHa llajkoBcka, gonroroaniieH pegoseH npogecop v au-
pekTop Ha KnuHukata 3a o4Hu bonectu Bo Ckonje. 3a reHepaymmnTe LTO HemMaa YecT v npu-
Buneruja Aa ja nosHaBaart, JOBOSTHO € fa Ce Kaxke JeKa CO CBOJOT NMMOHEPCKN aHraxkmaH rnpu
BOBE/lyBaH-€TO Ha MeToAaTa Ha ynTpasByqyHa AujarHoCTuKa Ha OKoTo u opbutata Ha oBue
npocTopu, octaBu Hen3bpuLLnB bener BO coBpeMeHaTa MakeoHcKka ogptanmororvja.

YwTe egHall ja noTeHumMpam He caMo HaluaTta xernba 3a copaboTka TyKy 1 OTBOpeHocTa 3a
npeano3v u cyrecTun LUTo Ke buaat BO MHTEPEC Ha Noaurar-eTo Ha BKYMHUOT KBarmTeT Ha
crmcanneto ,MakenoHcko cnvcanue 3a ogranmornoruja‘.

Ckonje, mapt 2015 rog.
naBeH n ogroBopeH ypeAHUK
Mpod. A-p BecHa jumoBcka JopaaHoBa
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Abstract

Nowadays, optical coherence tomography (OCT) is of increasing importance in
neuro-ophthalmology and neurology in diagnosis and monitoring of numerous
diseases. Numerous clinical research and studies using the OCT in diagnosis
and monitoring of treatment response in the treatment of neurodegenerative
diseases and other neurological diseases are currently in progress. The OCT
findings are significantly connected with the magnetic resonance imaging findings
of endocranium in patients with multiple sclerosis and other neurodegenerative
diseases. Unique correlation between structure and function makes the anterior
part of the visual pathway an ideal model to explore drugs effects that could affect
the axonal and neuronal degeneration. Retinal nerve fiber layer (RNFL) allows
visualization of the process of neurodegeneration, neuroprotection and potentially,
neurons reparations. The OCT in patients with multiple sclerosis display a significant
decrease of RNFL thickness and macular volume. The OCT enables us to the gain
valuable information on the optic nerve, chiasm and tracts throughout the RNFL
perception. In addition, the analysis of macular volume and the layer of ganglion
cells of the retina also provide important parameters in diagnosis and monitoring of
progression of neurodegenerative diseases.

Keywords: optical coherence tomography, multiple sclerosis, neurodegenerative
diseases, retinal nerve fiber layer

Introduction

Optical coherence tomography (OCT) is a non-invasive imaging method used in ophthalmology for
the morphological display of the anterior segment of an eye, macula and optic disc. It is based
on the principle of low-frequency interferometry of infrared part of the spectrum and enables fast
and detailed in vivo imaging of biological tissue morphology to a depth of about 1-2 mm with an
accuracy and resolution that has been, from the first usage of this technology, dramatically improved
up to 1-10 um. Over the years, the aforementioned OCT precision has resulted in a better definition,
identification, localization and quantification of the observed tissue and imposed itself as superior in
its reproducibility which is independent of the observer, assuming that it is implemented on the same
device.[1] Despite the fact that the ultrasound method has greater penetration through the tissue with
lower resolution, the OCT is based on tissue-dependent density of a reflection of infrared rays, which
provides better anatomic resolution and better differentiation of large layers of the retina. The OCT
data analysis programme generates values of an average RNFL decrease, and in order to facilitate
the detection and analysis of RNFL defect localization, values in relation to the quadrants and dials
(12 zones) are generated.

6 MAKEJIOHCKO CIITMCAHHUE 3A ODPTAJIMOJIOTUIJA
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Nowadays, the OCT does not only represent a powerful modern tool in the hands of ophthalmologists.
For the last several years, the OCT of optic disc and macula has been included in variety of diagnostic
procedures in numerous clinical studies in neurology. The importance of application of the OCT in
neurology in recent years is seen in the fact that until the year 2011, more than 200 significant
publications in Current Contents were published, and in the period from 2012 to the beginning
of 2015, more than 2000 of these publications were published. The usage of this non-invasive
diagnostic imaging method in neurology is based on the fact that within the multiple sclerosis and
other neurological diseases that damage the vision pathway, it is possible to monitor axonal and
neuronal degeneration.

The OCT enables us to analyze the retinal nerve fiber layer (RNFL), a structure which is, in principle,
constituted of the axons of ganglion cells that continue to form the optic nerve, chiasmus and
optical tract, and hence, to directly visualize the process of neurodegeneration, neuroprotection and
potentially reparations of nerve fibers. While the OCT of the optical disc and peripapillary RNFL
analysis are used to visualize axons, the OCT of the macula is used to analyze the neuron of retinal
ganglion cells (RGC), since the RGC represents about 34% of the total macular volume. [2] Thanks
to numerous studies that have analyzed the importance of retinal OCT imaging in patients suffering
from various forms of multiple sclerosis, it has been noticed that the RNFL decrease and macular
volume reduction is associated with a decrease in visual function in contrast sensitivity and visual
field analysis. [3-6]

The OCT provides an objective analysis of the process of neurodegeneration of the retina due to the
fact that the axonal and neuronal degeneration are important features of MS and other neurological
disorders affecting the anterior visual pathway. Nowadays, the retina is becoming the focus of
research in multiple sclerosis, because processes of neurodegeneration and neuroprotection of
axons and neurons can be clearly analyzed in the retina because it is not consisted of any myelin.
Myelination of the optic nerve begins behind the eye at the level of the lamina cribrosa. Since these
axons are unmyelinated within the retina, the RNFL is an ideal structure for visualization of the
process of neurodegeneration, neuroprotection and potentially reparations of neurons. [7]

The usage of the OCT is of greatimportance for neurologists nowadays, because it could provide better
understanding of the mechanisms of tissue damage in MS, but it could also be very useful in finding
new therapeutic modalities with the focus on neuroprotection of central axonal and neural structures.
Furthermore, the OCT might be able to provide detection and monitoring of neuroreparation. [8-10]

The usage of nuclear magnetic resonance (NMR) in the diagnosis of multiple sclerosis is undoubtedly
indispensable, as the NMR enables measurement of the tissue damage in multiple sclerosis. However,
it cannot measure the alteration of the axons integrity. Therefore, the OCT and other imaging methods
can directly detect the axon damage which is associated with changes in visual function.

Other advantages of the OCT in the diagnosis and monitoring of neurological diseases are based
on numerous facts: this imaging method is fast and simple, noninvasive, reproducible, with a low
coefficient of variation in repeated measurements, low coefficient of variability between different
centers upon the usage of same device, low variation between patients and in the same patient,
it can provide high-quality scanning and last but not least- it is less expensive than the NMR in the
assessment of atrophy and demyelination of axon, which is particularly significant when we take into
consideration the need for regular and frequent monitoring of therapeutic response of patients with
multiple sclerosis.

OCT and multiple sclerosis:

While the NMR or VEP in multiple sclerosis can not be used to assess the effects of regenerative
strategies, primarily because these technologies do not differentiate demyelination and axonal
damage, the OCT enables us to determine in what respect the RNFL loss affects the anterior visual
pathways. Even though retinal imaging methods are not a substitute for clinical, radiological and
neurological examination in patients with MS, the abovementioned can be used as a complement
to these methods.

MACEDONIAN JOURNAL OF OPHTHALMOLOGY 7
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The first reports on the usage of the OCT in patients suffering from multiple sclerosis date from
1999, when Parisi and associates evaluated 14 patients with multiple sclerosis who suffered from
optic neuritis with satisfying recovery of visual function. When compared to a healthy control group
and despite the indicated recovery, the researchers concluded that the thickness of the RNFL in
patients who previously suffered from optic neuritis decreased by an average of 46% of the affected
eye in patients with MS. Additional important conclusion of this study is that the RNFL thickness of
the unaffected eye in patients with multiple sclerosis decreased by 28% when compared to healthy
subjects. [11]

In 2005, Trip and associates presented detailed and systematic division of changes in the OCT,
associated with inflammatory demyelinating optic neuritis and visual disturbances. The researchers
conducted their study on 25 patients (14 with clinically isolated syndrome and 11 with definite multiple
sclerosis).

All examined patients had a single episode of unilateral optic neuritis, but without the full recovery of
visual function. Patients were evaluated by the OCT, Humphrey automated perimetry, visual evoked
potentials, electroretinography, color vision (Farnsworth-Munsell 100 hue test) and ETDRS tables.

In relation to the OCT findings in healthy people, the RNFL is reduced by 33%, and macular thickness
by 11% in patients with optic neuritis. When the OCT findings of the affected eye are compared to
the findings of the unaffected eye, the RNFL thickness is reduced by 27% and the thickness of
the macula by 9%. The RNFL reduction is associated with deterioration of visual acuity and clarity,
field of vision and color vision. The OCT analysis per quadrant shows that the RNFL is reduced in
the upper and lower quadrant, which exactly corresponds to the suppression zones on automatic
perimetry and clearly confirms the structure - function relationship. Researchers have also confirmed
a clear and precise mathematical relationship between the RNFL thinning and the thickness of the
macula where 1um of the RNFL thinning is associated with the reduction of the thickness of the
macula by 0019 mm?. [12]

R Early axonal loss occurs in
Parameters | Actualvalues | ¢ H
——— = = mulyple sclerosis even after
Temporal average [um] “ ES an independent optic neu-
Superior average [um] 9 110

ritis. Nearly 80% of patients
with multiple sclerosis will
have a visual impairment
during the iliness. The emer-
gence of suitable, clear, early
biomarkers of axonal da-
mage in MS has been a long

Nasal average [um] 70 54
Inferior average [pm] 107 104

TSNIT std. dev. [um] 38 45

Inter-eye symmet:
(Pearson's Correlation cﬁ?rim)

RNFL thickness [pm]

Disc area [mm2]

Cop area fmm2] 00 ox term necessity. Classical
Cup/Disc ratio 037 048 . .
e T e s methods of clinical testing of
Rim volume [mm3] oty 015 visual function in suspected
€/D horizontal 0.55 0.67 . e
/0 vertca 0s o optic neuritis include careful

Rim/Disc ratio

Rim absence [*]

evaluation of corrected
Wam| Visual acuity, visual field an-
® _}3 alysis, perception of color

! ._p'yl > | vision, afferent pupillary de-
-*_‘,%‘ "““\\‘4 fect assessment and fundus
examination. However, sen-
sitive clinical procedures of
functional diagnostics, such
as Sloan low contrast sen-
sitivity tables and The Pelli-
Robson Contrast Sensitivity
Chartare included inthe rea-

Figures 1.: Peripapillary retinal nerve fiber layer thickness during the first
attack of multiple sclerosis measured by SD OCT search. [13]

8 MAKEJIOHCKO CITMCAHME 3A ODPTAJIMOJIOI'MJA



Parameters
TSNIT average [pm]

Temporal average [um]
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Figures 2.: Peripapillary retinal nerve fiber layer thickness after multiple sclerosis

therapy was administrated by OCT

These simple tests are
used during clinical trials of
multiple sclerosis and re-
present the primary mea-
surements of the Optic
Neuritis Treatment Trial
(ONTT). Today’s research
suggest that the very first
initial abnormalities in con-
trast vision, in patients with
multiple sclerosis, reveal
pathohistological changes
in visually evoked poten-
tials. Therefore, the tests of
contrasting sensitivity are
considered the most im-
portant and most sensitive
functional biomarker of
visual function damage
in MS. The importance of
biomarkers of this study
is even more pronounced
and more special due to
the fact that it does not
represent a special effort
for the patient and is re-
liable if it is always per-
formed on the same tables.

[ INVITED ARTICLE

(R) Comparison

o= MRV - “’;;”R‘T“““m’ b Specifically, the fatigue
L I B | s ) o I Pz Lol - kLol that occurs in patients with
o Tene. avo. [ W] e = [Rim area s10.00] - Jo73-008 MS rticularl ffects th
2150 Sup. avg. |91 [101]95 0y | 4 | 80| lCup,/Disc ratio  0.37/0.24| - [0.43] 0.06 pa Icular y arects e
100 as. avg. a7 T IES up volume 0.07[0.03] - |o.08] 0.01 H H

i XD == | —— results of clinical trials.

o R e e aitear| | nerefore, the results of

mpsrale ool - kel ] the visual field vary, espe-

e popoe - paeipa!  cially on repeated tests in
15-10 1.36[1.11] - [1.28]-0.08

the majority of patients,
and the test of visual
acuity does not generally

2014
17:34:22

0.63]0.12| - |0.64| 0.01
0.970.76| - [1.03| 0.06
0.80[0.44| - |0.83| 0.03
55/0.11 - [0.55| 0.00
0.62/0.67| - [0.73| 0.11
36105 - 1.21)-0.15

Cup offset
150pm

153]6.32] - |1.61] 0.08

31.9%

63%

0.3%

Figures 3.: Comparison of peripapillary retinal nerve layer thickness form the first

to the last visit

accompany visual dys-
function.

Although the low contrast
sensitivity test is signifi-
cantly more sensitive in as-
sessment, it also relies on
the patient’s ability which is
affected by fatigue, tempe-
rature effects (ambient and
body temperature), as well
as other factors that can
alter physiological func-
tions (recognizable feat-
ures of the pathophysio-
logy of demyelination).
Due to all these reasons
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it is of high importance to give priority to the appropriate structural markers of neurodegeneration,
which are non-invasive, reliable, reproducible and can correlate with other tests of visual function.

Fisher and associates were the first to set up the hypothesis that the OCT can be a valid and
reproducible structural biomarker of axonal loss in multiple sclerosis. The researchers evaluated 90
patients with multiple sclerosis (with or without data on previously recuperated acute optic neuritis)
and 36 people without the disease.

Patients with data on optic neuritis had a significantly lower visual function than the patients with
multiple sclerosis but with no data on optic neuritis. Low contrast sensitivity test results were
significantly worsened in the majority of patients.

Average RNFL thinning was greater in all patients with multiple sclerosis when compared to the
control group. Furthermore, the RNFL thinning in the eyes of the patients with multiple sclerosis and
optic neuritis was significantly higher when compared to the patients with multiple sclerosis, but never
in those with optic neuritis.

Visual function results are also significant as they are important indicator of overall RNFL thinning in
the majority of patients with multiple sclerosis, considering that the reduction of RNFL thickness by
few micrometers leads to deterioration of low contrast sensitivity test. Furthermore, the concept that
has emerged from this study relates to the relationship between RNFL thickness measurements and
the scale on disorders and complexity of multiple sclerosis.

The RNFL thickness decreases with the increasment of enlarged scale on disturbances in multiple
sclerosis, and it indicates a greater degree of axonal loss in the anterior part of the visual pathways
in patients with neurological disorders. In addition, the correlation between the temporal part of RNFL
and macular thickness is practically always identical to the Trip study reports. These studies have
displayed some data which suggest that the OCT is an excellent and reproducible technique that
determines the axons loss in optic neuritis and multiple sclerosis. [14]

RNFL thinning threshold:

At the beginning of the study of the OCT role as a structural marker in neurodegenerative and
demyelinating diseases of the CNS, it was very important to specify the degree of RNFL damage
threshold. The greatest significance to this research was given by Costello and his associates. [15]
They analyzed the changes in the RNFL in 54 patients, monitoring them prospectively after the acute
phase of optic neuritis.

The researchers studied whether changes in RNFL thickness, after the acute optic neuritis, caused
the recovery of vision or further damage to visual function. Although the majority of patients in this
study had good visual recovery, the RNFL thinning of 10-40 microns was present in 75% of patients,
usually after 3-6 months of optic neuritis.

The average value of the RNFL of the affected eye was 78 microns when compared to the uninfected
eyes, where it was 100 microns. Additional regression analysis performed within this study clearly
enabled the identification and quantification of the RNFL damage threshold of 75 microns.

The indicated threshold level of the RNFL as a structural biomarker is inevitably accompanied by
a functional biomarker - changes in the visual field. In addition, the results of the Castello research
have been supported by the prior Kanamori and associates research where it is emphasized that
normal values of the RNFL thickness are clearly defined for specific age of certain population.

Normal RNFL thickness at the age of 15 is of 110-120 microns, and afterwards, healthy people
(without macular disease or glaucoma) annually lose only about 0.017% of the RNFL thickness.
Therefore, the expected total loss of the RNFL in healthy individuals at the age of 60 is 10-20
microns. [16] Such a precise and clear persistence of all these parameters makes the OCT an ideal
technology for longitudinal assessment of changes in the retina, from acute to chronic inflammatory
processes in multiple sclerosis.

10 MAKEJIOHCKO CIITMCAHHUE 3A ODPTAJIMOJIOTUIJA




EIN\"’ITI{D ARTICLE

OCT in other neurological diseases:

Multiple sclerosis is not the only disease in which the OCT usage is required
by neurologists.

On the OCT, optical neuritis within the optical neuromyelitis is followed by higher average reduction
in the RNFL thickness in relation to the optic neuritis in MS, especially in the superior and inferior
quadrant. Subsequently, the OCT may be helpful in differentiation of etiological factor upon

the occurrence of optic neuritis, and therefore may be useful as a surrogate marker of axonal
demyelination and other diseases. [17]

Additionally, Alzheimer’s disease, in its early stages, displays initial aberrations of vision: decline
of contrast sensitivity stereovision and observations of movements, which are symptomatic. The
RNFL peri-papillary thickness and macular volume are significantly reduced by the OCT analysis.
Meanwhile, it is proved that the macular volume associated with the severity of cognitive impairment
is analyzed upon mental examination of these patients. [18] In the beginning of dementia, the loss of
the RNFL in the upper quadrant, and afterwards in all four quadrants, occurs. [19]

In Parkinson’s disease as well, the OCT provides significant guidance and assists in the early
diagnosis of the disease, i.e. at the time when only the application of adequate therapy is efficient.
[20] The OCT allows monitoring of disease progression and drug efficacy analysis which stimulate
dopamine neurons, as levodopa, apomorphine, bromocriptine, ropinirole, amantadine, and other
drugs that compensate the lack of dopamine.

Dopaminergic receptors found in the retina are bipolar, horizontal, amacrine cells, RGC. In patients

with Parkinson’s disease, more severe changes are noticed, with greater thinning of the RNFL and
RGC on the side of the origin of Parkinson’s disease. This RNFL thinning is significant in all quadrants
in Parkinson’s disease and generates varying degrees of severity of axonal loss. [21]

Amyotrophic lateral sclerosis is currently under scrutiny due to the large media campaign recently
launched, with the aim to invest in research that would allow finding a better therapeutic response for
this incurable disease. Hence, the OCT was performed in patients with amyotrophic lateral sclerosis
in order to detect any potential damage of neuroaxonal retina and to establish whether anterior visual
pathway is embodied in this severe disease, and whether there is a correlation of the OCT findings
with severity of the disease.

According to the results of some studies, the OCT parameters did not show correlation with the
clinical severity of the disease, nor did they show that the inclusion of the anterior visual pathway
was a non-motor manifestation of amyotrophic lateral sclerosis. [22] Other studies, however, show
subtle neurodegenerative processes in the retina in the abovementioned patients. [23] In any case,
additional investigations with the inclusion of larger number of patients are required.

In recent years, an increasing number of studies in the field of psychiatric diseases has also been
based on the OCT research in patients with schizophrenia. In patients suffering from schizophrenia,
the RNFL thinning has been established, as well as the reduction of macular volume, which speaks in
favor of neurodegenerative pathology of this disease. Therefore, the OCT imposes itself as a useful
method in the diagnosis and monitoring of psychiatric disorders. [24]

Conclusion:

OCT allows us in vivo identification of morphological retinal changes in numerous neurological
diseases. The results of all these studies show that the RNFL thickness affects visual recovery
after optical neuritis and that the reduced RNFL values are in correlation with impairments of visual
function.

The aforementioned represents a special significance of the OCT, not only as a predictor of retinal
abnormalities, but also as a predictor of complete neurological abnormalities. Additionally indisputable
is the importance of the OCT as a noninvasive method in monitoring the further course of MS disease,
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and it is also increasingly used through modern studies to detect and monitor the efficacy of new
therapeutic mechanisms that act neuroprotectively on retinal axons and neurons of ganglion cells.
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Pe3znume

JeHec, metogata Ha onTudka koxepeHTHa Tomorpagpumja (Optical Coherence To-
mography — OCT) nma 3ronieMeHo 3Havyere BO HeBpoogTanmornornjara n Hes-
poriorvjata npv avjarHocTuumparwe u criegere Ha rornem 6poj 3abonyBara. Bo
TeK ce BPOjHM KITMHWNYKN NCTIUTYBaKa M CTyaAMM LUTO ro crieAart TepaneBTCKUOT 04-
roBOp npu NeKyBaHeTO Ha HEBPOZEreHepaTUBHUTE W APYruTe HEeBPOSTOLIKA 3a-
bonyBara npeky npumeHata Ha OCT. Pesyntatute ogq OCT ce 3Ha4yajHO noBp
3aHu co HaoauTe o] MarHeTHaTa pe3oHaHUa Ha eHAOKPaHNyMOT Kaj MynTunna cKkre-
po3a v Apyrv HeBpoZereHepatuBHu bonectu. YHukaTHata kKopernauwja rnomery
CTPYKTYPHUTE U (DYHKUMOHASTHATE NPOMEHU 0 YNHM MPEaHUOT Aesl Ha BUAHNOT nat
vaeaneH MoAen 3a ucruTyBare Ha eqhekTUTe of JleKoBuTe LUTO BujaaT BP3 akco-
HanHata u HeBpoHcKaTa AereHepauuja. Crojot Ha nepunanunapH1 HePBHU BrakHa
(Retinal Nerve Fiber Layer - RNFL) oBo3moXyBa Bu3yenusauuja Ha npoLecoT Ha
HeBpoaereHepauuja, HeBponpoTeKyuja 1 noTeHumjarHa HeBPOHCKa penapauyyja.

OCT kaj nauymeHTUTE CO MYyrTuNnAa CKeposa npe3eHTMpa 3HavyajHo Hamasysa-
we Ha gebenuHata Ha RNFL n makynapHuot BonymeH. peky nepuenuyujata Ha
RNFL, OCT Hu oBo3MOXyBa [0OMBawe Ha BaxHu WHGOPMaLmn 3a ONTUYKUOT
HepB, xujasmata v 3a BUAHWOT nart. [JononHUTenHo, aHanm3ata v npoyeHara Ha
MaKynapHWOT BOSTYMEH W CI0jOT Ha PEeTUHaIHW TaHITIMCKU KIeTku, UCTO Taka
0be3benyBa 3HayajHu napameTpu BO ANjarHOCTULMPaH-ETO U CIIEAEHETO Ha MPo-
rpecujata Ha HeBpogereHepaTuBHUTe 3aboryBatba.

Kny4yHu 36opoBu: onTnyka KoxepeHTHa ToMorpacghuja, HeBpoaereHepaTuBHU 3a-
6ornyBarba, MynTunia ckiieposa
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Abstract

Context: The pupil size varies depending on many factors including age and can
affect multifocal IOL behavior.

Purpose: To determine pupil size and responsiveness before and after lens surgery.
Design: Prospective, observational study of a group of patients.

Methods: 140 consecutive patients scheduled for cataract surgery with multifocal
IOL implantation had their pupil size measured before and after their surgery.
We used both: the Rosenbaum-like pocket vision screen card and the Colvard
pupillometer to collect this data. Additionally, the measurements were performed by
the same clinicians in a windowless room using two light conditions: scotopic and
high mesopic (200 lux).

Statistical analysis: Pearson’s correlation coefficient, interclass correlation coeffi-
cient (ICC) and linear simple regression were used and all analysis were performed
with SPSS 15.0 software.

Results: The preoperative high mesopic pupil diameter was 4+0.8 mm while the
scotopic was of 5.10.+48 mm. There was a strong association between the results
obtained with the Colvard pupillometer and the Rosenbaum-like pocket vision
screen card (p<0.001). Moreover, there was a remarkable connection between the
pupil size under scotopic conditions and high mesopic conditions, both measured
with the Colvard pupillometer (p<0.001 and r2 =0.581).

Conclusions: The Rosenbaum-like pocket vision screen card allows the measure-
ment of the pupil diameter in light conditions and the results are comparable with
those obtained using Colvard pupillometer. Therefore, we could infer the scotopic
pupil diameter from the diameter in photopic conditions with the formula: scotopic
pupil size= 1.994+0.778 x high mesopic pupil size.

Keywords: Pupil size, multifocal IOL, refractive, cataract, emetropia.

Introduction

There is an increasing popularity of multifocal intraocular lenses (IOLs) implantation in lens
surgery. At present, multifocal I0Ls are one of the most effective tools used to achieve useful
pseudoaccommodation (1) however, many factors can influence the visual acuity (VA) of patients
with multifocal I0OLs including pupil size (2,3,4). There are many reports measuring pupil diameter in
refractive surgery candidates (5-7) or in normal subjects (8-14) yet, as the size of the pupil tends to
change depending on individual’s age, it is important to know its physiology in the elderly population.
Pupil size varies depending on many factors including lighting conditions of the environment
(4,10,14,15), age (6,11-13), spherical equivalent (11,14), anterior chamber depth (11), accommodation
(4), tobacco smoking (11), or some pathologies (16-18). Measured results depend not only on these
factors but also on the measuring device used (6,8,12,15,19,20,21).
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We measured pupil diameter in cataract surgery candidates. The aim of the study was to determine
pupil size and responsiveness before and after surgery.

Material and methods

It is a prospective, observational study of a cohort of patients. One hundred and forty consecutive
patients scheduled for cataract surgery with multifocal IOL implantation had their pupil size measured
in the preoperative examination at the Department of Ophthalmology of an acute-care, university—
affiliated hospital in Barcelona, Spain. Participants were excluded in the event of having a record of
eye disease, eye surgery, eye trauma, astigmatism exceeding 1.5 diopters or slit-lamp microscopic
evidence of pupil or iris abnormalities.

Measurements were acquired using the Rosenbaum-like pocket vision screen card and the Colvard
pupillometer (Oasis Medical, Glendora, Calif.). The Colvard pupillometer is a hand-held infrared
pupillometer that uses light amplification technology. A photo cathode is stimulated by low-light energy,
which results in electron excitation. The electrons strike against a phosphor screen producing the
intensification of the image (14). The clinician used this device in a way that is similar to how a direct
ophthalmoscope is used, by holding it 2-3 inches from the participant’s eye. Then, pressing the ON/OFF
power button located on the instrument’s handle, they activated the light amplification. The clinician
looked through the eyepiece to visualize the iris and pupil. A reticule in the device superimposed a
millimeter ruler over the image of the iris and pupil to allow the measurement of the pupil’s diameter.

Measurements were performed by the same clinician in a windowless room with the door closed and
in two light conditions: scotopic and high-mesopic (fluorescent lighting 200 lux, which is the normal
lighting in an ophthalmology box). When measuring pupil size in high-mesopic, the participant was
asked to fixate on a distant object using the eye that was not being examined. The Rosenbaum-like
pocket vision screen card measurement was done first when measuring the pupil’s diameter in high-
mesopic light conditions, also asking patient to fixate on a distant object with contralateral eye.

Patients were examined before and approximately a month and a year after their surgery.

One surgeon performed small-incision cataract surgery in all cases on an outpatient basis using the
same technique under topical anesthesia. Clear corneal incision was placed at the positive meridian
using a 2.75-mm knife for main paracentesis. Phacoemulsification was performed using a standard
technique, and the IOL was implanted. All patients were discharged 1 hour after their surgery. Both
eyes were operated within 1 week.

The research adhered to the tenets of the Declaration of Helsinki and with ethical standards of the
Parc de Salut Mar ethical committee.

For statistical analysis, frequencies and percentages were used to describe categorical variables
and standard deviation for quantitative variables. Pearson’s correlation coefficient was calculated to
assess the relationship between the two quantitative variables, and interclass correlation coefficient
(ICC) with their 95% confidence interval was used to check the agreement degree. Linear simple
regression was used to estimate the formula of prediction of scotopic pupil size in base of high
mesopic pupil size. For all analysis which value was less than 0.05 were considered statistically
significant, and were performed with SPSS 15.0 software (SPSS Inc, Chicago, IL).

Result

The pupil size was measured on 280 eyes of 140 consecutive patients scheduled for cataract surgery
with multifocal IOL implantation. Their age was of 69.846.3 years (r: 48-74 y) and the sex distribution
was of 57.9% women and 42.1% men.

Figure 1 displays the distribution of the high mesopic and scotopic pupil diameter measured with the
Colvard pupillometer. The preoperative high mesopic pupil diameter was 4+0.8 mm and scotopic
5.1£0.8 mm. The absolute pupil size in all eyes ranged from 2 mm to 7 mm under high mesopic
conditions and from 2.5 mm to 8 mm under scotopic conditions.
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Pupil size distribution
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Fig. 1. Pupil size distribution. Preoperative pupil diameter in high mesopic and scotopic conditions. Note that 67% of patients had a
high mesopic pupil size between 3 and 4 mm. Sixty nine percent of patients had an scotopic pupil diameter between 5 and 6 mm.

Figure 2 represents the pupil size under high mesopic and scotopic conditions before and 1 to 12
months after surgery.

Pupil size before and after phacoem ulsification
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Fig. 2.. Pupil size before and after phacoemulsification. One month postoperative pupil size is 0.5 mm smaller than preoperative
in high mesopic conditions and scotopic conditions (p<0.001). Preoperative and year postoperative values were equal.

There was a significant association between results obtained with the Colvard pupillometer and
the Rosenbaum — like pocket vision screen card (p<0.001). The agreement between the Colvard
pupillometer and the Rosenbaum-like pocket vision screen card calculated with Interclass Correlation
Coefficient was 0.902 (95% C.1.:0.843-0.940).

There is a strong correlation of pupil size under scotopic conditions and high mesopic conditions,
both measured with the Colvard pupillometer (p<0.001 and r2= 0.581 for the Colvard data and r2 =
0.449 for the Rosenbaum-like pocket vision screen card). The formula to calculate scotopic pupil size
from high mesopic data was:

scotopic pupil size= 1.994+0.778 x high mesopic pupil size

Discussion

The measurement of pupil size has become an important topic in the refractive surgery field and
accurate documentation is considered by many to be an important step in the screening of candidates
for refractive surgery (5,6,8,14).

Multifocal IOLs are now one ofthe most effective tools used to achieve functional pseudoaccommodation
(1). Pupil size can influence image quality (22), visual acuity and contrast sensitivity with multifocal
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IOLs (23). Studies measuring pupil size include refractive patients (5-7) or normal subjects (8-14).
Pupil size tends to change as a function of individual age (7,13). During the first four decades of life
there is no significant change in pupil diameter (7) yet a noticeable decrease occurs during and after
the fifth decade of life (7). The pupil size shrinks in an almost linear way with increasing age (7,11,13).
The phenomenon of senile miosis is present over a wide range of ocular luminance levels yet it has
a greater gradient (0.043 mm per year) at the lowest luminance level (13). Hashemi et al (11) found
a reduction of 0.021 mm in photopic pupil diameter per year of aging. We measured pupil size in
a population whose age ranged from 69.846.3 years. The high mesopic pupil diameter was 4+0.8
mm preoperative. We found no significant relationship between age and the pupil size. The array of
participant’s age in our study was small, resulting in the unsuccessful obtainment of that relationship.
Hashemi (11), Hsieh (12) and Winn did find that pupil diameter has a reverse correlation with age
when measuring it in people aged between 14 to 80 years.

Pupil size also depends on the lighting conditions (4,10,14,15) and the measuring device used
(6,8,12,15,19,20,21). We measured pupil diameters with the most commonly used systems: the
Rosembaum-like pocket vision screen card and the Colvard pupillometer (12), and we found a
strong correlation between the two measurements. Both methods are subjective as the clinician
reads superimposing a millimeter ruler or a series of semicircles (ranging in diameter from 2.5 to 8
in 0.5 mm steps) over the image of the pupil. The Rosenbaum-like pocket vision screen card cannot
be used to measure pupil size in scotopic conditions. This is a limiting factor as, although it is not
as important for lens surgery patients as it is for LASIK patients, its measurement is more precise.
In scotopic conditions fewer factors affect the pupil size: accommodation, level of illumination or
hippus (Pupil unrest is a physiologic response of the pupil, influenced by the level of illumination,
emotional status and accommodation). Pupil unrest is greatest under mesopic-high conditions (6)
and least under scotopic (9). We also found more consistency in intraindividual pupil measurement
in scotopic conditions. Our results suggest that pupil size in scotopic conditions is related with its
extent in high mesopic by a simple linear regression function, which means that if pupil size in high
mesopic conditions is known we could calculate its diameter in scotopic. With this formula we can
predict 79.8% of the cases of scotopic pupil diameter +0.5 mm from photonic data or vice versa.
Major deviation was for those patients whose predicted preoperative scotopic pupil diameter was 5
mm and had a real 6 mm one (8.7%).

Another question regarding pupil diameter and multifocal I0OLs is the effects of surgery on the pupil
size. Koch et al. (3) report that postoperative pupil size cannot be predicted with sufficient consistency
by preoperative size. They found that changes in pupil diameter of 1 mm or more occurred in
approximately 10% of patients. This event was observed in 5% of our cases when measuring in
scotopic conditions and in 7% for high mesopic measurements. Our results suggest that there
is a 0.5mm reduction in the pupil diameter one month after phacoemulsification (p<0.001) and
that preoperative and one year postoperative pupil size are equal. Hayashi (18) also found that
postoperative pupil size decreased immediately after phacoemulsification although they claim that it
returns to approximately preoperative levels one month after surgery. Keuch RJ and Bleckmann H
(7) also report a smaller postoperative pupil diameter after posterior chamber phakic intraocular lens
implantation when measuring pupil size 15 days after surgery.

Pupil diameter was measured with the patient looking at far distance as those values would be minor
if we had measured them at near distance.

Multifocal IOL are designed to offer the best far and near visual acuity with pupils in the array of 3
to 4.5 mm (78% of the patients in our results) therefore, the pupil diameter is an important data to
be recorded when a multifocal IOL has to be implanted. When the pupil diameter is not in that range
some undesirable issues could happen. Gatinel (24) studied Modulation Transfer Function (MTF)
values for 9 multifocal IOLs using 3, 3.75 and 4 mm aperture. We looked for the results of the most
used multifocal IOLs: Restor +3 SN6AD1 (Alcon laboratories, Inc), Tecnis ZMBO0O (Abbott Medical
Optics Inc., Santa Ana, CA 92705), Acri.Lisa (Carl Zeiss Meditec AG), M-Plus (Lentis M-Plus MF30,
Oculentis GmbH) and trifocal (Finevision Micro F, PhyslOL S.A). According with Gatinel (24) for
apertures of 3 mm Restor + 3 and trifocal have the poorest results for far vision and M-Plus is the
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most inefficient for near vision. With an aperture of 4.5 mm trifocal and Restor have poor MTF for
near vision. We can also see that intermediate focus of trifocal is consistent only with 3 mm aperture.
Tecnis and Acri.Lisa results are independent of the aperture. Our previous results with Tecnis 10L
(25) suggest that these pupil-independent diffractive designs produce more disphothopsias than
other multifocal I0Ls (1). Almost every multifocal IOL has been designed to achieve the best visual
acuity for pupils between 3 to 4.5 mm. M-plus IOL should not be implanted if the pupil’s size is <
3 mm as the patient will not have near vision; nor Restor or trifocal because far vision will be poor.
Additionally, among patients with large pupils we will not use Restor or trifocal as near vision could
be not satisfactory. So in small pupils (£3mm) we will choose Tecnis or Acri.Lisa IOLs and with large
pupils (24.5mm) we will select also these pupil independent IOLs or M-Plus.

In conclusion, pupil size is an important factor to be measured when a multifocal I0OL is considered
to be implanted. Was there no available pupillometer, the pupil size can be measured using a
ruler in mesopic conditions and calculate scotopic pupil size with the formula scotopic pupil size=
1.994+0.778 x high mesopic pupil size.
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Abstract

Purpose: To calculate the astigmatism correction of paired opposite clear corneal
incisions (OCCI) on the steep axis during cataract surgery.

Methods: In non-randomized prospective clinical study, 40 eyes that underwent
cataract surgery were assigned into two groups depending on the degree of pre-
operative astigmatism: OCCI group (astigmatism 21.5D) and single incision
(control) group (astigmatism 0.25-1.49D). Routine phacoemulsfication surgery
with intraocular lens implantation was performed except for the placement of a
second incision at the end of the surgery in the OCCI group. Complete ophthalmic
examination including keratometry, topography and optical biometry was performed
preoperatively and postoperatively.

Results: Mean preexisting astigmatism in the OCCI group was about 2D and we
obtained a mean postoperative astigmatism of 0.73+0.73D (p<0.001). OCCI group
had a mean astigmatism reduction of 1.92+1.08D compared with the single incisions
group that had an astigmatism correction of only 0.71+0.37D (p<0.001). Corneal
power (K-mean) was reduced significantly in both groups postoperatively (p>0.05).
Conclusion: OCCI are useful for correcting mild to moderate pre-existing astig-
matism during cataract surgery. Our data suggest a possible reduction in spherical
equivalent of about 0.59D in these patients.

Keywords: astigmatism correction, opposite clear corneal incisions OCCI, steep
axis incisions, astigmatic reduction during cataract surgery

Introduction

Emmetropia has become one of the main objectives of modern small-incision cataract surgery
(1,2). To completely achieve this target, strategies should be adopted to correct not only the
spherical component of refractive error but pre-existing astigmatism. In this regard, some studies
have shown that correcting corneal astigmatism during cataract surgery provides a better visual
acuity and quality outcomes in these patients (3).

There are different techniques to correct preexisting astigmatism at the same time of cataract
surgery procedure (4) such as manipulation of phacoemulsification corneal incisions (5), limbal
relaxing incisions (6,7), astigmatic keratotomy (8-10), implantation of toric intraocular lenses (11)
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or creating a second opposite clear corneal incision on the steep axis in addition to the main
incision (12). While positioning the main phacoemulsification incision in the steepest axis can
flatten the cornea about 075-1 diopters (D) (13,14), previous studies with this last technique have
shown an enhancing of this flattening effect causing an astigmatism reduction of even 2 D (9,15).

These flattening changes could affect the central corneal power leading to changes in the final
spherical equivalent. Taking these changes into account prior to the Intraocular Lens (IOL)
selection is important to achieve final emmetropia.

The purpose of the study was to evaluate the astigmatism-correcting effect of paired opposite
corneal incisions in cataract patients and its possible effect on central corneal power.

Patients and methods

The following study was approved by ethics committee and was carried out in accordance with
the Declaration of Helsinki of the World Medical Association. After signing informed consent,
40 eyes of 31 consecutive patients that underwent cataract surgery were included. These
eyes were classified in two different groups as follows: 1) A study group including patients with
preexisting astigmatism greater or equal than 1.5 D that were assigned to the opposite clear
corneal incisions (OCCI) group (n=20 eyes of 16 patients) and 2) A control group comprising
patients with preexisting astigmatism greater or equal than 0.25 but less than 1.5 D that were
included in the single incision group (n=20 eyes of 15 patients). Patients who had refractive
surgery or corneal pathology were excluded. The preoperative evaluation included uncorrected
visual acuity, refraction, applanation tonometry, dilated fundoscopy, biomicroscopy, topography
(Orbscan Il, Bausch & Lomb), keratometry and optical biometry (Carl Zeiss Meditec IOLMaster).

For both groups the steepest axis was marked on the conjunctiva before surgery. After standard
sterile precautions (topical antibiotic pre-treatment for 3 days, lid and conjunctival fornices BSS
and betadine 5% wash before surgery, lid isolation) the all surgeries were performed by a single
surgeon (AMP) on an outpatient basis using topical anesthesia and strict aseptic conditions. A
self-sealing 2.75 mm clear-corneal incision was made in the steep axis using a special device
(Alcon 2.75 mm slit knife) and routine phacoemulsification was performed after which a 3 pieces
foldable IOL was inserted (Tecnis AR40, Advanced Medical Optics). After the I0L implantation
and just before irrigation/aspiration (I/A) of the ophthalmic viscosurgical device, a second clear
corneal incision was placed 180 degrees from the main incision for patients in group 1 (OCCI
group). Then, viscosurgical device was removed using monomanual I/A in all cases through the
main incision, leaving this second incision unused. Finally, only the phacoemulsification incision
was hydrated at the end of the surgery. All patients received routine postoperative topical steroids
and antibiotic eye drops for 4 weeks.

Postoperative evaluations were performed at 4 weeks and included Uncorrected Visual Acuity
(UCVA), best corrected visual acuity (BCVA), refraction, keratometry and biomicroscopy. Any
incision-related complication was evaluated as well. Astigmatic change was calculated as the
difference between the mean preoperative and postoperative keratometric readings. Central
corneal power was measured. Statistical analysis was performed with SPSS software using
paired and unpaired t tests. Correlation between different variables was calculated using Pearson
Coefficient of correlation. Differences were considered significant when p resulted less than 0.05.

Results
Descriptive Data

Of the 40 eyes meeting the inclusion criteria, 20 were assigned to group 1 (OCCI) and 20 to
group 2 (single clear corneal incision). The mean age was 78.94 + 6.98 (SD) years and 75.8 +
6.59 years in group 1 and 2 respectively. The mean axial length was 23.30 £0.79 mm in group 1
and 23.45 + 0.63 mm in group 2. There were no statistically significant differences among these
parameters between groups. There were no incision-related complications in either group. One
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patient of the second group had an intraocular pressure rise 24 hours after the surgery (IOP=34
mmHg) that decreased to normal values 1 day later (14 mmHg) without treatment. No other com-
plications were observed.

Corneal Astigmatism and Change in Astigmatism

Preoperative astigmatism, postoperative astigmatism and astigmatism difference (astigmatism
reduction) comparison between groups are described in Table 1.

Table 1. Age, Axial Length and Preoperative and postoperative astigmatism and K mean differences between groups
(mean + standard deviation)

Paired incisions Single Incision p
Age (years) 78.94 £ 6.98 75.8 £ 6.59 ns
Axial Length (mm) 23.30 +0.79 23.45 +0.63 ns
Preop astigmatism (Diopters) 2.1+ 0.51 0.63 +0.29 0.000*
Postop astigmatism (Diopters) 0.73+0.73 0.32 +0.38 0.032*
Astigmatism difference (Diopters) 1.92 + 1.08 0.71+ 0.37 0.000*
Preop K mean (Diopters) 44.32 +1.48 43.89 + 1.46 ns
Postop K mean (Diopters) 43.97 + 1.33 43.48 + 1.44 ns
K mean difference (Diopters) 0.59 + 0.52 0.43 +£0.20 ns

*statistically significant (p<0.05); ns: non statistically significant

K'mean: Mean keratometric value; Astigmatism difference: Postoperative astigmatism- Preoperative astigmatism;
K mean difference: Postoperative K mean- Preoperative K mean

Due to our inclusion criteria, preexisting astigmatism was statistically significantly higher in the
OCCI group (p<0.05) with a preoperative astigmatism greater or equal than 1.5 D for this group.
Four weeks after surgery, postoperative astigmatism was measured for both groups, obtaining
mean readings of 0.73 + 0.73 D and 0.32 + 0.38 D in the paired and single incision group res-
pectively (Figure 1).

Figure 1. Comparison between preoperative and postoperative astigmatism between groups (p= 0.032*)
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Postoperative astigmatism was lower in the single incision group (p=0.032) but only 3 of 20
patients (15%) had a postoperative astigmatism greater than 1.5 D in the paired incisions group.
Astigmatism difference between postoperative and preoperative readings was calculated and
was found to be statistically significant between groups (p=0.000): in the OCCI group mean
astigmatism reduction obtained was 1.92 D (+1.08) versus a mean astigmatism reduction of 0.71
D (x0.37) in the single incision group. Postoperative astigmatism was significantly reduced in
both groups after surgery, but astigmatism reduction was found to be greater in the OCCI group.
Astigmatism reduction percentiles obtained for both groups are shown in Table 2.

Table 2. Astigmatism reduction percentiles in the two groups (in diopters)
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Percentile Paired incisions Single Incision
P75 1.17 0.39
P50 1.68 0.74
P25 2.31 0,91

P75: 25% of patients had this astigmatism reduction or less for each group
P50: 50% of patients had this astigmatism reduction for each group
P25: 75% of patients had this astigmatism reduction or less for each group

For the paired incisions group, 50% of eyes had an astigmatism reduction of 1.68 D or less. For
the single incision group, this difference was 0.74 D in 50% of the eyes operated.Preexisting
astigmatism was found to be significantly associated with the change in astigmatism obtained
showing a moderate positive correlation (r=0.64; p<0.05; Figure 2).

Figure 2. Overall relationship between preexisting astigmatism and astigmatism reduction obtained (Pearson
coefficient correlation).
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Preexisting astigmatism was statistically significant correlated to the degree of astigmatism reduction
obtained (R= 0.64; p<0,05 moderate positive association)
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Other factors studied such as age or axial length were not statistically associated to the degree
of astigmatism reduction.

Central Corneal Power (Tablel)

Central corneal power (K mean) was significantly reduced postoperatively in both groups (p<0.01).
Mean preoperative K mean was 44.32 + 1.48 D and 43.89 £ 1.46 D for groups 1 and 2 respectively.
Four weeks after surgery, mean postoperative K mean was 43.97 + 1.33 D and 43.48 + 1.44 D
for the same two groups. Overall, mean K mean reduction obtained was 0.6 D in the OCCI group
and 0.42 D in the single incision group, but these differences were found not to be statistically
significant between groups.

Discussion

Lever and Dahan (12) were the first to report that in cataract surgery, the clear corneal incision
has a flattening effect on corneal curvature, which can be used to reduce pre-existing astigmatism.
Adding an identical, penetrating clear corneal incision opposite the first one enhances this flattening
effect. It has been shown that the extent of flattening affecting the optical zone of the cornea is
dependent on the width of the clear corneal tunnel incision and the way it is constructed and other
factors such as the location of the incision, the knife used or the length of the tunnel (16-18).
All these are individual factors that make this technique difficult to standardize, therefore it has
been recommended that surgeons wishing to utilize it study the effects of their own clear corneal
incisions using topography to derive a personal nomogram (19). In our study, all the surgeries were
performed by the same surgeon avoiding possible influences of these technical factors.

Paired opposite clear corneal incisions are placed on the steepest meridian in order to achieve a
reduction in the dioptric power of the central cornea. One CCl is used to perform cataract surgery,
and the opposite clear corneal incision is made to ensure symmetry of the flattening effect and
therefore to modulate pre-existing astigmatism. Lever and Dahan (12) used 2.8-3.5 mm OCClIs
in 33 eyes with pre-existing astigmatism greater than 2 D undergoing cataract surgery. The mean
astigmatism correction achieved with their technique was 2.06 D. In our study, 2.75 mm-opposite
clear corneal incisions at the time of cataract surgery obtained very similar results showing an
astigmatism reduction of 1.92 D at 4 weeks with only 3 eyes with a postoperative astigmatism
greaterthan 1.5 D. As expected, other studies have shown different results: Qammar and Mullaney
(15) evaluated the astigmatic correcting effect of the OCCls on the steep corneal meridian axis
of 14 cataract patients with a mean age of 78.4 years (£6.38). The inclusion criterion was a
topographic astigmatism of more than 2 D. Paired 3-step self-sealing opposite clear corneal
incisions were made 1 mm anterior to the limbus on the steep meridian with a 3.2 mm keratome.
They achieved a mean astigmatic correction of 1.23 + 0.49 D (range 0.30-2.20D) which about
0.75 D less reduction when compared to our results. Using a similar technique, Kokhar (20)
et al demonstrated a mean astigmatic correction of 1.66 + 0.5 D in a group of 20 eyes with
preoperative astigmatism greater than 1.50 D that underwent 3.2 mm OCCIs, which is still a
slightly smaller astigmatism reduction compared to our study. A more recent study by Mendicute
(21) had a mean reduction of only 1.1 D. Tadros et al (22) evaluated the effect of on-axis, opposite
clear corneal incisions in phacoemulsification in a prospective study on 103 patients 6 to 8 weeks
postoperatively. They showed that the mean reduction in corneal astigmatism was of only 0.50
D (p<0.001). Using vector analysis for calculations, mean surgically induced astigmatism was of
1.57 D (95% confidence interval: 1.42 to 1.71). Differences in the inclusion criteria, in the follow-
up time studied and in the technique used (incision location, length of the tunnel, incision width...)
may explain the large variability in these results.

Analyzing possible associated factors to the astigmatism correction in our study we found a
statistically significant positive association between the amount of preexisting astigmatism and
the degree of astigmatism reduction obtained, suggesting that eyes with greater preoperative
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astigmatism are expected to have larger astigmatism reduction. To our knowledge this asso-
ciation has not specifically been described before. This effect could also be due to the possible
tendency of the surgeon of performing more central incisions in cases with greater preexisting
astigmatism. Tadros et al (22) reported a weak association between the SIA and the patient’s age
and axis of preoperative astigmatism. In our study age or axial length did not show any significant
association.

Comparison with single incision as a control group was done in our study as well finding that
this group had a mean astigmatic reduction of 0.71 £0.37 D (p<0.001). A previous comparative
study performed by Kokhar et al, found an astigmatic reduction for single incision group of 0.85
+ 0.75 D (20). Probably our results showed less astigmatism reduction because our preoperative
astigmatism values were of less magnitude (0.63+ 0.29 D vs 2.51 £ 0.92 D) and because our
incisions were narrower (2.75 mm vs 3.2 mm).

Central corneal Power (K mean) difference was also calculated in our study showing a mean
reduction of 0.59 = 0.52 D (Postoperative K mean-Preoperative K mean) (p<0.01). In the control
group this reduction was of 0.43 D + 0.20 (non-significant when compared to opposite clear corneal
incisions group). These data suggest that we may need to increase in about 0.50 D our biometry
values in order to select the correct intraocular lens and to avoid spherical error induction. In the
study of Tadros et al (22) performing opposite clear corneal incisions during phacoemulsification
in 103 patients found a negligible change in spherical equivalent with a mean change of +0.02 D
(95%CI: -0.08 to +0.12) and concluded that it could be ignored during biometry.

Limitations of this study are as follows: 1) Relatively small sample: We only included 40 eyes
in our study (20 eyes for each group). Studies with more patients are needed to better assess
this relationships and the real astigmatic effect of this technique; 2) Although we basically used
single incision group as a control we could not make direct comparisons between both groups
because preoperatively they were not strictly comparable in terms of astigmatism and this could
have caused a potential selection bias. The main advantage of the OCCls when compared to other
corneal techniques such as peripheral relaxing incisions is that the first ones are a lot easier to
perform and do not require special equipment and the astigmatic effect is not so different (6,7).
When compared to toric IOL implantation, we think that OCCls are very good alternative in cases of
mild to moderate astigmatism (1 to 1.7 D). The ability of correcting astigmatism in the same plane
where it is generated (the cornea) may provide better optic quality than the correction at a different
level like the capsular bag although this is not applicable in cases of high astigmatism in which I0L
toric implants have been shown to be much more predictable than other techniques (23).

When compared to extracorneal techniques like toric IOL implantation, opposite clear corneal
incisions are less predictable in high astigmatism. But in cases of mild astigmatism between 1
and 1.7 D we think the double paired clear corneal incisions are a better alternative since they are
able to correct the astigmatism in the same plane it is generated (the cornea). This could provide
a better optic quality than the one generated by a toric implant at the level of the capsular bag.

In conclusion, OCClIs on the steep axis are a good alternative for correcting mild to moderate
pre-existing astigmatism during cataract surgery. We can expect a greater effect of astigmatism
reduction in patients with higher values of preoperative astigmatism. Randomized studies with
more patients and greater follow-up are needed to confirm the amount of spherical error induced
using this technique, but our results show a reduction of about 0.59 D. Employing this technique
during routine phacoemulsification does not require additional instruments and therefore can be
performed without altering the surgical setting.
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,CNIApEeHN Ha cripoTuBHaTa cTpaHa" 3a Bpeme
Ha Xupyprvja Ha katapakra

Mapra lasoc,’ Bnagumup lNonockn,? Muren Kactunja - Maptu,®
HaHunen Hapa,* AHa MapTtuHes - [Nanmep®

"Oppen 3a ogptanmonoruja; YHusepautetcku knuHuku De la Esperanca n Del Mar;
ABTOHOMEH YHuUBEp3uTeT Ha bapcernoHa, 2 YHnBep3aunter Pompeu Fabra, bapcernoHa,
Unanwuja

Pe3nme

Uen: [a ce uckankynupa Kkopekumjata Ha acturMatuamMoT rpu KOPUCTEH€ KOPHearHu
MHLM3uK ,criapeHn Ha cnpotuBHarta ctpaHa“ (KNCC) Ha cTpmHaTa ocka Ha poxHuyaTta
3a BpeMme Ha xvpyprvjata Ha katapakTa.

Martepujan u metoa: Bo HepaHgomu3npaHa npocneKkTuBHa KimHudka ctyaumja, 40 oun
ornepypany of katapakta 6ea rnogeneHy BO ABe rpyrnu, 3aBUCHO Of CTENeHOT Ha
npenonepatuBHMoT acturmatusam: rpyna KUCC: acturmatusam 21,5 guontpuja (4)
M KOHTPOIMHa rpyna co eguHedHa wHumsunja (EN): acturmatusam 0,25-1,49/]. belie
M3BpLUEHa pyTUHCKa Xupypruja (pakoemynsugukaumja co uMiaHTaumja Ha uHT-
paokynapHa neka), co uckny4ok kaj rpynara KUCC, kage wto ce goaase ywte ea-
Ha ceKyHaapHa nHUM3uja Ha KpajoT Ha onepauvjata. belue nsspLueH KomnneTeH ogp-
TarIMOIOLLKW Npernen Koj BKydyBalluce u KepatomeTpuja, Tornorpaguja u ontndka
buomeTpuja npes v no xmpypLukara nHTepBeHLuja.

Pesynrarun: CpeaHara Bpe4HOCT Ha NpeeraucTeHTHUOT acturmatudam 8o KNCC - rpy-
nata bewwe 2/, a sobneHnoT noctonepatvBeH acturmatnaam nsHecysatwue 0,73+0,73[
(plt; 0,001). pynata KNCC nmalue cpenHa BpeaHOCT Ha pedyKuuja Ha actTurmatu3mot
oa 1,92+1,08/], Bo cnopenba co EV - r pynata umnjaluto acturmarcka Kopexuuja mn3-
Hecysawe camo 0,7120,37[ (plt; 0,001). KopHeanHata pechpaktvBHa jaunHa beLue
3HayvajHo HamarieHa BO NoCTonepaTUBHUOT NEPUOS Kaj ABETE UCNTYBaHW rpymu (pgt;
0,05).

3aknyyok: KNCC ce kopucHu 3a Kopervpare fieCHU [0 CPeaHN acturmatuamm 3a
BpeMe Ha onepauujata Ha karapakta. [JobueHuTe nogaroum cyrepupaar BO3MOXHa
peaykuuja Ha cpepHNOT ekBmBaneHT 3a okony 0,59/] kaj oBue naumeHTH,

KnyyHn 36opoBu: Kopekuuja Ha acturmatisam, KopHeanHn nHumsum KUCC, nHun-
3UM Ha CTpMHaTa KOpHearHa ocka, peayKuuja Ha acturmatmudam 3a BpemMe Ha KaTta-
pakTHa xupypruja.

Aapeca 3a KopecrioHAeHuuja:
Marta Pazos
Hospital de 'Esperanga. Servei d’Oftalmologia.
Av. Santuari Sant Josep de la Muntanya, 12
08024, Barcelona, Spain.
Tel. +34 933644159
E-mail: MPazos@parcdesalutmar.cat
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BoBen

~OU3NOJIOLUIKA“ EKCKABALINJA
HA rfiABATA HA BUOQHNOT HEPB
- NOTEHUMjaneH NpeankTop Ha rrnaykomcka 6onect

JoBaHka PuctoBa,’ BecHa [jumoBcka JopgaHoBa ?
M3y ,Okynyc®, Wtun, 2J3Y YHuBepautetcka knuHuka 3a o4Hu 6onectu, Ckonje

Pe3nme

BoBeg: M3rneqot Ha nanunata Ha ONTUYKMOT AUCK reHepasiHo MOXe Aa ce onuLe
BO 04HOC Ha Heroeata boja W ronemmHaTa Ha LEHTPasIHOTO BAnabHyBamwe, T.H.
ekckaBauuja. HopmanHute BpegHocTn Ha ekckaBaumjata (Cup to Disc) ce aBmxat
Bo pamku og 0,1 go 0,4, Ho BpegHocTute Ha C/D noronemu og 0,4 npean3BukyBaat
COMHEX 3a IojaBa Ha rraykoMHa bornecT, na kaj oBue nua ce HaMeTHyBa rnotpebara
04 AOMONTHUTENTHN OGOTarIMOITOLLKN NCNINTYBaHa.

Marepujan u metoan: Bo ucnutysaHata rpyna 6ea Bknydyenu 17 naumeHtu (34 oum),
Kom bea criegeHv Bo nepuos o4 3 roauHu.

Kaj cute nauymneHTy 6ea HanpaBeHW CrieaHNBe UCTITYBakba; BUAHAa OCTPUHA, Guomu-
Kpockonuja, npernes Ha 04HO HO, TOHOMETpUja, FOHUOCKoMNuja, KOMMjyTepusupaHa
nepumeTpuja n onTudka koxepeHTHa Tomorpaguja (OCT)

Pesyntaru: Kaj Hajronem 6poj og naumneHTUTe (BKyrnHo 29 oun) beLue pernctpypaHa
ypeaHa BugHa octpuHa (1,0 s.c./c.c.), goaeka kaj 5 oun nsHecysaiue 0,8 c.c.

Bo ogHoc Ha coctojbata Ha [MTHO v npouerkata Ha C/D, kaj 14 o4n beLue peructpypaH
ypeaeH Haog (:C/D: 0,2-0,3), a kaj 8 ouu rpaHndeH Haog (C/D: 0.3-0.4). BpeaHoctu 3a
C/D: 0,4 bea pernctpupanm kaj 8 oun, a kaj 5 oun beLwe npoueret C/D oa: 0,5.

Pesyntatute og ToOHOMeTpujaTa ce ABwxea Bo crieqHnse pamku: MOl -14.6-17.3
mmHg (16 oun) , Ol -12.2-14.6 mmHg (12 oun), NOr-17.3-20.6 mmHg (6 oun).

/_IepMMeTpVICKMOT Haof rnokax<a BpeAgHOoCTN Ha rpoCevyHNoT I'y6l/1TOK Ha CeH3nTnB-
Hocta - MD (Mean defect) Bo pamku og 0,40-0,43.

Metonara Ha onTudkara koxepeHTHa Tomorpadgumja (OCT) kaj cute ucnuraHmum be-
Lue co ypeneH Haog.

3aknyyok: [NayneHTuTe Co ,¢bn3nonoLLKa“ ekckaBaymja Ha BUAHNOT HEPB LUTO bea
BKITyYeHW BO UCrUTyBaHata rpyna, bea crnegeHu Bo Tek Ha 3-roguvLueH nepuos, co
PEnoBHY KOHTPOIHW Mperniean v u3BeayBake Ha CUTe AMjarHOCTUYKM MoCcTankv
HeOoMnMxogHn 3a WCMUTyBak-€ [MaykoMm. Pesyntatute og ucnuTyBawata fnokaxaa
ypeaeH Haod v OTCyCcTBO Ha rraykoMHa borecT, LUTO He ja uckny4yBa notpebata og
HaTaMmOLUHO PefoBHO criedene. [onemuHaTta Ha ekckaBauumjata cama o cebe He
npeTcTaByBa MpeaycrioB 3a pas3Boj Ha r1ayKOMHO 3aboryBatse..

KnyyHu 36opoBu: VIHTpaokynapeH nputucok (VIOr), rmaykom, ekckaBauuja, nanm-
11a Ha BUAHWOT HEPB

BugHuot Heps (N.opticus) nma dyHKUMja Aa M npeHecysa BUAHUTE UHDOPMaLMK of peTuHaTa o
LieHTpanH1oT HepBeH cucTeM. MoBpLunHaTta Ha nanunata Ha n.opticus (PNO) nexu Bo UCTO HMBO CO
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MOBpLUMHAaTa Ha peTvHaTa M 06MYHO MMa LeHTparnHa genpecyja, AedmHnpaHa Kako ,uamnonoLuka”
eKckaBauMja. Taa e TpkanesHa Wnu XOpU3OHTarHO OBariHa, CMecTeHa Bo GnuavHa Ha LeHTapoT
Ha nanunarta, co paboBK LITO KOHLIEHTPUYHO Ce coBnaraaTt co paboBuTe Ha nanunata. bojata Ha
eKckaBalljaTa e nobrneaa Bo oAHOC Ha BriegoposeHrkaBaTta 6oja Ha nanunara.

HopmanHute BpegHOCTM Ha ekckaBaumjata Ha PNO, cnopeg knacudukaumjata 3a Cup - to-Disc-
Ratio -C/D (Ratio Guide) ce gauxat Bo pamku og 0,1-0,4.

Ce cmeta pgeka BpegHoct Ha C/D = 0,4 npeausBukyBaaT COMHEX 3a MPUCYCTBO Ha rnaykoMHO
3abonyBate 1 NpeTcTaByBaaT OCHOBA 3a AOMOSTHUTENHU CyMNCneLnjaniucTMYKM UCNMTYBaka BO OBO)
npasel. Tpeba ga ce ma npeaBua Aeka rpaHnyHuTe BpegHocTy Ha C/D camu no cebe He 3Hadat
JeKa nocTon MaHUeCTeH rmaykoMm.

Marepujai n meroan

Bo peTpocnekTMBHO - MPOCNEKTUBHA
cTyavja 6ea BknyyeHu 17 nauneHTn (34
oun) WwTo 6ea npeaMeT Ha UCNUTYBaksE,
cregeHun Bo TeK Ha 3 - roauwweH nepuog
(2011 - 2014).

Kaj cute naumeHTv beLue HanpaBeH KOM-
nneteH odTanMosoLwWwKy Npernea u au-
jarHOCTWYKM UCNUTYyBaa, BKNyYyBaj-
ku: Hajoobpo kopurnpaHa BuaHa ocTpu-
Ha (BO), buomukpockonuja, npernes
Ha 04HO AHO M npoueHka Ha C/D, ToHo-
MeTpuja, KOMMjyTepusupaHa nepumet-
puja, Kako M ONTUYKA KOXEPEHTHa TO-
morpadmja (Optical Coherence Tomo-
graphy - OCT) sapagu ncnutyBakse Ha MHO u Ha cnojot Ha nepunanunapHWTe HEPBHU BNakHa
- Retinal Nerve Fiber Layer (RNFL), koja 6elle n3segyBaHa Ha KnuHukata 3a o4HM Gonectu BO
Ckonje.

Cnuka1 CoogHoc ekckaBaumja - nanvna

Bo Hu3aTa OMjarHOCTUYKM METOAM 3a OTKPMBAHE Ha XeMOAMHAMCKWTE HapyLlyBaka Ha HWBO Ha
OKOTO, 0COBEHO Kora cTaHyBa 300p 3a paHaTa AeTekuuja Ha rnaykoMoT, BaXHO MECTO My mpunara
Ha crnpoBedyBaweTO ,AHeBHa Kpuea“ Ha WO, [JHeBHaTa KpuBa, KOja BOOOGMYaeHO, nopaau He-
BO3MOXHOCTa 3a 24-4yacoBHo criefewe Ha WIOT, npeasraysa 4-5 mepena Ha VOl Bo TekoT Ha 12-
16 yaca, 0B0O3MOXyBa yBuA BoO conyktyauunte Ha VOl Bo nocoveHnoT nepuog,.

Bo rpynata og 6 naumeHTn co BpeaHoctu Ha C/D op 0,4-0,5 Hemalue 3HavajHu ocumnaumm Ha VOTT.
BeywHoct, NOI kaj uenata rpyna Ha UCNUTYBaHW NaumueHTun ce ABWKELLE BO HOPMarHu BPELHOCTH,
CO HajBucoka BpeaHocT of 20,6 mmHg kaj eaeH nauueHT.

MosHaTto e aeka sronemennoT VOM noBeke He ce cMeTa Kako napameTap 3a MpUCYCTBO Ha rmayKkom,
TYKY KaKko pusnyeH pakTop KojLUTO Urpa 3HayajHa yrnora BO HEroBOTO HacTaHyBake. [1okpaj Toa, Kaj
nauneHTuTe LWTO CTpadaaTt of rmaykoMm CO HOpMarieH O4YeH NPUTUCOK, NMPUCYTHO € OLTeTyBake Ha
MHO Bo ycnosu Ha HopmanHu BpegHocTu Ha NOTT.

3a ga ce yTBpaM eBeHTyanHaTa Kopenauuwja Ha rmaykomMHaTta ekckaBauuja co MOTEHUMjanHo OL-
TeTyBakwe Ha BMOHUOT HEPB, HEONXOoAHO Gelle fa ce ucnuTaat CTPYKTypHUTE napametpu Ha MHO,
npeky OCT (Topcon 3D 2000), koja 6eLue n3segysaHa Ha KnuHukara 3a o4Hu 6onectu Bo Ckonje, kako
1 HMBHA kKoMMNapavmja co pyHKLUMOHANHaTa coctojba Ha HepPBOT, NPUKaXkaHa NPeKy UCNUTYBaHETO Ha
BMOHOTO Norne co Mmetodata Ha koMmnjyTepuanpaHa nepumetpuja (Optopol).

Mokpaj OnTnykaTa KoxepeHTHa Tomorpaduja, npeunsHa KBaHTUTaTMBHA eBanyauuja Ha Tonorpa-
dujata Ha NMHO 1 nepunanunapHUTe HEPBHM BNakHa, oBo3MoOXyBa U Metofata Ha HRT - Heidelberg
Retinal Tomography, koja He Gelue n3BefyBaHa Kaj HallaTa cepuja MaLUeHTH.
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Pesyararn
BVIFIHaTa OCTpPUHa Kaj MCNnTyBaHNTE NauneHTn ce ABUXKeLle BO PpaMK/N Ha CcnefHMBE BPEOHOCTU:

BO =1,0s.c. (12 oun)
BO =1,0c.c. (17 oumn)
BO =0,8c.c. (50un)

BUOMMKPOCKONCKM HAoA Ha NPeaeH CErMeHT:

- 29 oun - ypegeH Haog

- 504K - NoYETHO 3aMaTyBake Ha nekaTta
MpoueHka Ha C/D:
YpeneH Haog (C/D : 0,2-0,3) - 14 oun

C/D: 0,3-0,4 - 8 oun
C/D: 0,4 - 8 oun
C/D: 0,5-5 oun

ToHomeTpwmja:

- BpegHoctu Ha MO - 14,6-17,3 mmHg (16 oun)
- BpegHoctu Ha NOIM - 12,2 - 14,6 mmHg (12 oun)
- BpegHoctu Ha MNOIM - 17,3-20,6 mmHg (6 oun)

41,2
MD:0,40 (C/D: 0,2-0,3)

23,5

MD:0,42 (C/D:0,4)

PER
MD:0,42 (C/D:0,3-0,4)

IpacbvkoH 1. TOHOMETPUCKN BPEAHOCTY IpacbukoH 2. BpegHoctn Ha MD
BO MCNUTYBaHaTa rpyna (Mean defect) kaj ucnutysaHata rpyna

MNepumeTpUCKM KapaKTePUCTUKM Kaj McnTaHnuuTe co BpegHocTn Ha MD (Mean defect - npoceveH
rybuToK Ha CEH3NTUBUTET):

(Glaucoma treshold strategy)

- 14 oun co MD: 0,40 ( C/D: 0,2-0,3)
- 8 oun co MD: 0,42 (C/D: 0,3-0,4)
- 8 oun co MD: 0,42 ( C/D: 0,4)
- 4 oun co MD: 0,43 (C/D : 0,5)

MpoceyeH nHaekc Ha PD (OcHoBeH CTpyKTypeH yBua) - 0,22 kaj cute 34 oun

OCT-ucnutyBawe Ha RNFL - Bo pamku Ha ypegeH Haof Kaj cuTe UCIUTaHU O4u.

Ha cnenHvee dhotorpacdmm ce npukaxaHu pesynTati Kaj nauueHT co ekckasauuja C/D: 0,5, kako
WHOVKaTOp AeKa MpW M3onupaHa NpoueHKa, NpuUcycTBOTO Ha 3roniemeH C/D camo no cebe He
3HaYM U NPUCYCTBO Ha rMaykoMHO 3abonyBatse. [oKpaj KNMMHUYKMOT MPErNeq U roHnockonwujaTa, Kaj
naumeHToT 6ea HanpaBeHM 1 KOMMjyTepranpaHa NepumeTpuja n onTUYKa KOXEPEHTHa ToMorpaduja,
KOV NpuKaxkaa ypedeH Haog Ha UCMUTYBAHWUTE CTPYKTYPW.
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Glaucoma Analysis w/ Disc Topography OU 1o cr.zue

erot Date 15082014 £ TOPCOMN

1D : 2905962430018
Name : Goran Jovanovik

Emnicty . Caucasian
GangerMae
DOB - 28051962 Age- 51

Techican
Fation : OD(R) Dis< / OS@) Disc
Scan Patim - 30(Bmm x 6mm - $12.x 128)

OD(R

Capture Date - 150572014

Shadowgram

Thickness Mag

Ayerzoe Thickness
130um]
| Sup. 139um | o1 1230m
jatal2

e,

36 Sector 12 Sector

RID Ratio

image Qually 88 Analysis mode Basic

RNFL

Analysis mode - Basic  image Quality E

I OS(L) I

Capture Date : 1505/2014

Disc Topography

Disc Area [mm?4]
Cup Area [mm?]
Rim Area [me?)
CID Asea Ratio

Linear COR

Vartical CDR

Cup Volume y]
Rim Vgiiime
uor’(g'.;aw’n D, I}
Vefigal O | fipe

S S Y
A\ Dtsc Contowr S/
—Cup Coritour

Shadowgram

Avoraga Thickness
Sup 127wm
inf 1

Total 112um

33
179
153
0.54
073
088
053
0.07
199
21

R/D Ratio

" —_—

T Disc parameters are determined at the reference planeheight of 120 microns from the RPE piane in this version

[ORIGINAL ARTICLE

Cnuka 2. EkckaBayuja Ha lNMHO (C/D: 0,5)
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Cnuka 3. lNpukas Ha OCT v BUZHO None Kaj ncnnTyBaHuoT NaLmueHT
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Jluckycuja

Kputepuymunte 3a dmanonoluka ekckasaumja Ha NHO nogpasbupaar aHanusa Ha cnegHuBe napa-
METPU:

- ronemuHa u oopma Ha ekckaBauujaTta;

- 0oja Ha nanunarta;

- 3ronemyBam€ Ha LieHTpanHoTo bneauno (LeHTpaneH MEHUCKYC);
- KOHGhurypauuja Ha HeBpO-peTUMHAMHMOT 0604;

- BMANMBOCT Ha lamina cribrosa;

- Backynapusauuja v nepunanuniapHi NpoMeHMu.

Bo ogHoc Ha ronemmHaTa Ha ekckaBalmjaTta Kaj 3apaBa nonynauuja 1 kaj 3aboneHu of rrnaykom, no-
CTOW reHepareH CTaB [ieka Taa YeCTo e acouypaHa Cco rnaykoM, HO HE M MaTOrHOMOHMWYHA 3a FNayKoM.
lonemumHaTta Ha ekckaBauujaTa cekoraw Tpeba Aa ce npoueHyBa BO Kopenauuja co ronemmHaTa Ha
camara nanuna.

Kaj ungmeumagym co C/D > 0,3-0,4, Kako v Kaj nuua Kov umaat apyry pusnyHin haktopm 3a pasBoj Ha
rmaykom (cemejHa npegucnoavumja, mmonuja), notpebHo e fa buaaT HanpaBeHy cuTe AnjarHOCTUYKM
nocTanku 3a ucknyvyeawe rnaykom. Of gpyra ctpaHa, nHameuayu wro umaat C/D 0,5 moxe ga
buaat 3gpasu, 6€3 NpucycTBO 1 MaHuecTaumja Ha rnaykomcka 6onecr.

MefyToa BakBUTE NHOMBUNOYU Tpe6a nabwugar KOHTPOINnpaHun BO NnepUognvyH BpEMEHCKN MHTEPBalu,
3atoa WTO He MOXKe BO MNOTMOJIHOCT Aa Ce UCKITy4YK BepOjaTHOCTa 3a KINHU4YKa MaHVI(*)eCTaLI,VIja Ha
rmaykom.

[lokonky ce uma npeaBua peneBaHTHOCTA Ha rofieMyHaTa Ha ekckaBaumjata Ha [MHO, Tpeba ga
ce MoTeHLMpa Aeka OBOj MapameTap MOXe Aa CMyXU caMo Kako MaTokas, a He Kako AedVHUTBEH
MapKep 3a rnaykom.

3akJuay4ok

MauneHTUTE CO ,hmamonoLLKa“ ekckaBaLumja Ha BUOHWOT HEPB LWITO Gea BKIy4YeHW BO UCUTyBaHaTa
rpyna, 6ea cnefeHu Bo TEK Ha 3-roguLLIEH MEPUOA, CO PEAOBHM KOHTPOITHU NPErneamn v n3BegyBare Ha
CuTe OUjarHOCTUYKM MOCTAMNKX HEOMXOAHM 3a UCMUTYBaHEe rMaykom. Pesyntatute og ucnutyBakarta
noKaxkaa ypefeH Haod v OTCYCTBO Ha rmaykoMHa OOMecT, WTO He ja ucknyyyBa notpebara og Ha-
TaMOLLHO peJOBHO CrefeH-E.

MNpawakeTo: Aanu cekoja ekckaBaumja Haf HOpMariHUTE BPELHOCTW MpeTCTaByBa MPeaMKTop Ha
rmaykomHa 0omnecT, ocTaHyBa OTBOPEHO, @ MOHATaMOLUHOTO Crefere Ha OBME NaUMEeHTH ke nokaxe
Aanu Kaj HeKoj O HMB BO MAHWHA Ke ce pasBMe KINMHUYKa MaHUdecTauumja Ha rnaykom.
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Abstract

Introduction: The appearance of the optic nerve head can be generally described
based on its color and size of the central cavity, so called excavation, e.g. cup.
The normal values of the cup (Cup to Disk) vary in the range 0.1-0.4, but the
values of C/D > 0,4 arouse suspicion of the beginning of glaucoma, so these
patients need additional ophthalmological examinations.

Materials and methods: A group of 17 patients (34 eyes) were included in the
monitored group, followed up within 3 years.

For all patients the following examinations were performed: visual acuity de-
termination, biomicroscopy, fundoscopy, tonometry, computerized perimetry and
optical coherence tomography (OCT).

Results: Most of the patients (29 eyes) had normal visual acuity (1,0 s.c./c.c),
and 5 eyes had visual acuity of 0,8 s.c.

Regarding the C/D values, the results have shown the following: 14 eyes had
normal findings with C/D: 0,2-0,3,while 8 eyes had borderline C/D of 0,3-0,4.
Total number of 13 eyes had C/D values of 0,4 ( 8 eyes) and 0,5 (5 eyes).

Tonometry have shown IOP values within 3 subgroups: 14,6-17,3 mmHg (16
eyes), 12,2-14,6 mmHg (12 eyes) and 17,3-20,6 mmHg (6 eyes).

Automated computer perimetry has shown mean defect (MD) within 0,40-0,43.
The OCT has presented normal average thickness of RNFL in all participants.

Conclusion: The patients with physiological cup of the optic nerve head, included
in the monitored group were followed for 3 years, with frequent examinations
and performing of all diagnostic procedures regarding glaucoma. The results
of the examinations showed no abnormalities and absence of glaucoma, which
doesn’t exclude the need for further follow-up. The cup size by itself could not be
considered as absolute predictor of glaucomatous disease.

Keywords: Intraocular pressure (IOP), glaucoma, excavation, optic nerve
head.
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Abstract

The aim of this review is to disclose the anticholinergic syndrome and the systemic
effects that could resulted from topical eye drops.

A 1% solution of atropine contains 1 g dissolvedin 100 mL, or 10 mg/ml. Eyedroppers
vary in the number of drops formed per milliliter of solution but average 20 drops/
ml. Therefore, one drop usually contains 0.5 mg of atropine. Absorption by vessels
in the conjunctive sac is similar to subcutaneous injection.

Anticholinergic syndrome is produced by the inhibition of cholinergic neurotrans-
mission at muscarinic receptor sites. Clinical manifestations of anticholinergic
syndrome are caused by the peripheral and central nervous system effects.

Systemic manifestations include dry mouth, tachycardia, atropine flush, atropine
fever and impaired vision. The degree of central manifestations are related to the
drug’s ability to cross the blood-brain barrier. No specific diagnostic studies exist
for anticholinergic overdoses. Laboratory tests like blood and urine cultures in
febrile patients, serum electrolyte analysis, arterial blood gas analysis and ECG
may be helpful.

Patients presenting with anticholinergic toxicity should be treated according to ad-
vanced life support algorithm. Physostigmine effectively reverses central anti-
cholinergic toxicity. An initial dose of 0.01-0.03 mg/kg may have to be repeated
after 15-30 min.

Keywords: anticholinergic syndrome, clinical manifestations, treatment

Introduction

Anticholinergic syndrome (ACS) is produced by the inhibition of cholinergic neurotransmission at
muscarinic receptor sites. (1,2) The systemic effects also could resulted from topical eye drops.

Anticholinergic syndrome may be caused by intentional overdose, inadvertent ingestion, medical
noncompliance, and geriatric polypharmacy. Anticholinergic syndrome commonly follows the
ingestion of a wide variety of prescription and over-the-counter medications.(3)

Substances with anticholinergic properties competitively antagonize acetylcholine muscarinic
receptors. This predominantly occurs at peripheral postganglionic parasympathetic muscarinic
receptors at heart, salivary glands and sweat glands, gastrointestinal and genitourinary tract.
Anticholinergic substances minimally compete with acetylcholine at autonomic ganglia.(4)

Clinical manifestations of anticholinergic syndrome are caused by the peripheral and central
nervous system effects. The central anticholinergic syndrome refers to central nervous system
changes that range from unconsciousness to hallucinations. Central nervous system manifestations
of anticholinergic syndrome result from central cortical and subcortical muscarinic receptor
antagonism. The degree of manifestations are related to the drug’s ability to cross the blood-brain
barrier. (5)

Agitation and delirium are not unusual in elderly patients. Other systemic manifestations include
dry mouth, tachycardia, atropine flush, atropine fever and impaired vision.
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No specific diagnostic studies exist for anticholinergic overdoses. Laboratory studies that may be
helpful include:

»  Blood and urine cultures in febrile patients
+  Serum chemistry and electrolyte analysis
*  Electrolyte and arterial blood gas analysis
+ ECG

Patients presenting with anticholinergic toxicity should be treated according to advanced life
support algorithm (ERC resuscitation council).

The systemic effects of anticholinergic toxicity could result from topical eye drops.

A 1% solution contains 1 g dissolved in 100 ml, or 10 mg/ml. Eyedroppers vary in the number of
drops formed per milliliter of solution but average 20 drops/ml. Therefore, one drop usually contains
0.5 mg of atropine. Absorption by vessels in the conjunctival sac is similar to subcutaneous
injection. More rapid absorption is possible by the nasolacrimal duct mucosa.(6)

Tricyclic antidepressants, antihistamines, and antipsychotics have antimuscarinic properties that
could potentiate the side effects of anticholinergic drugs.

Cholinesterase inhibitors indirectly increase the amount of acetylcholine available to compete with
anticholinergic drugs at the muscarinic receptor. Neostigmine, pyridostigmine, and edrophonium
possess a quaternary ammonium group that prevents penetration of the blood—brain barrier (7).

Physostigmine, a tertiary amine, is lipid soluble and effectively reverses central anticholinergic
toxicity. An initial dose of 0.01-0.03 mg/kg may have to be repeated after 15-30 min.

The antidote for anticholinergic toxicity is physostigmine salicylate. Most patients can be safely
treated without it, but it is recommended when tachydysrhythmia with subsequent hemodynamic
compromise, intractable seizure, severe agitation or psychosis, or some combination of the
symptoms.

Physostigmine is contraindicated in patients with cardiac conduction disturbances on ECG.
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Pe3nme

LlenTa Ha OBOj peBMjaneH TPy4d € Aa ro pacBetsin aHTUXOITMHEePIrnYHNOT CUHLPOM
n CUCTEeMCKNOoT ed)eKT KOj HacTaHyBa of rpuMeHara Ha aHTUXOJINMHePrm4eH yiek Bo
06IUK Ha Karkv 3a O4Mu.

1% pactBop atponuH cogpxu 1r pactBopeH Bo 100mi1 vrm 10mr/mn. Bo 1mm uma 20
Kkarku, na cropeg Toa 1 karnka coapxwu 0,5Mr atponvH. Ancopryujata Ha aTponuHOT
0 KOHJYKTMBAITHUTE KDBHU Ca0B1 € eAHaKBa Ha CyrKyTaHaTta ancopnyuja.

AHTMXO.I'IMHepI'M'-IHMOT CUHAPOM HacTaHyBa riopagu MHXM6MLlea Ha XonnHeprn4Hara
HeBpOTpaHCMMCMja Ha MYCKapuHCKUTE peLlerTopu. KnuHnykute MaHM(peCTaLlMM
mMoxat ga bugat npean3sBnkaHn on I'lepMd)epHMOT UInn LeHTpalsiHnoT HepBeH
cucrem.

Cuctemckata MaHupecTaumja BKIydyBa CyBa ycTa, Taxukapawuja, aTpOrMHCKO
UpBeHWno, Tpecka W HapyweH Bug. CTeneHoT Ha UeHTparHa KIMHUYKa
MaHugecTaymja 3aBmcy 0 crnocobHOCTa Ha NIekoT Aa ja NoMUHE KPBHOMO304YHaTa
bapuepa. He noctojat cneyngunyHm anjarHoCTuYkn TeCTOBM 3a Npenosypare co
aHTUXOITMHEPINYHY 1ekoBu. JlabopaTopuckute aHamm3u, Kako: XeMOKynTypa u
YPUHOKYITYpa Kaj hebpuiiHy naumeHTn, CepyMCKN eNeKTPONTMTH, FaCHU aHanman un
EKT, moxart aa bugart og nonasa.

lNaynetnte co HapylweHn BuTanHu yHKunm Tpeba ga bugat Tpetvpanu criopes
anroputaMoT 3a HanpegHaTo OfpXyBake BO XWUBOT. ®PU3OCTUIMUHOT rpasu
peBepsuja Ha UeHTpanHara aHTUXONMHeprnyHa TokemndHocT. [lpBuyHata gosa on
0,01-0,03mr/kr moxe ga ce nostopu no 15-30 MUHyTH.

Kny4Hun 360poBu. aHTUXONTMHEPTNYEH CUHAPOM, KITMHWUYKM MaHugecTalmm,
TPETMaH.

Apnpeca 3a kopecnogeHuuja:
Buww Hayd. cop. A-p burbaHa LLUvprocka
J3Y YHuBepauteTcka KnmHuKa 3a yBo,HOC U rpsio
E-mail: bshirgoska@yahoo.com
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Pe3nme

3a geuyara Ha Bo3pacrt 4o 7 roguHu, 3a KpaTtkm AMjaI'HOCTM‘-IKM U XUPYPLUKN ripoue-
Aypu, ma n0Tpe6a of onwita aHeCTeawja.

Ha Halwata knvHuka ce npakTukyBa KombuHauwja Ha ketamuH (Ketamine) co muaa-
3ornam (Midazolam) n atponuH (Atropin).

Bo tekot Ha 2014 roguHa, Ha Toj Ha4yuH ce TpeTupaHu 34 feua.

Pesyntatute ce 3a40BONNTENHN. VigearneH aHecTeTuk n aHectesuja, Hema.

Kny4yHmn 360poBu. feua, aHecTesuja, KpaTku AnjarHOCTUYKN U XUPYPLLKN
npouenypu, KeTaMmuH, Myga3onam

BoBen

Kaj gevua Ha BO3pacT 40 7 rOAMHU U TenecHa TexnHa A0 25 K, HepeTKo ce M3BedyBaaTt KpaTku one-
paTuBHM 3adaTh 3a kou e noTpebHa onwrTa aHecTe3uja: xanasmoHu, epPMOUAHN LUMCTU, XEMaHIo-
MU, LMCTM Ha KOHjyKTMBA, NOBpedM Ha Kanauu 1 Cynepumunnim, COHOAAXW, OTCTpaHyBake CyTypeH
martepujarn, Kako 1 KpaTku QujarHoCTUYKM npoLeaypu.

Ha KnuHukata 3a o4Hu Gonectun Bo CKOI'Ije Ce NpaKkTuKyBa yn0Tpe6a Ha aHEeCTETUKOT KeTaMUH BO
KOM6VIHaLI,I/1ja CO Mnaasoniam 1 aTponuH.

KeTammnHOT npBnat e cuHTeTuampan Bo 1962 rognHa og KeneuH (Calvin) n CtueeHc (Stevens) Bo
nabopatopumute Ha [Napk-Aesuc (Park-Davis), a Bo 1966 roguHa e nateHTMpaH 3a ynotpeba kako
AHECTETUK 3a Nyre u XMBOTHWU. MHory 6un KopucTeH of ctpaHa Ha Apmujata Ha CA[l 3a Bpeme Ha
BueTtHamckaTa BOjHa.

KetamuHoT e gepvBat Ha deHunumknnauHoT. Moctojat ase dopmu: S (+) n30Mep CO 3roniemeHa
AHeCTe3MOroLLIKa NOTEHTHOCT Y HaManeHu NCUXOMUMETCKM HecakaHu edpekTn u R(-) nsomep, Kaj Koj
ce nouspaseHun NcMxXoMMMETCKUTE HecakaHu edbekTi. PacTBopnvB e BO BoAa, NEeCHO ce pecopbupa
Kora ke ce Jafe WHTPaBEHCKW, opariHo, Ha3arnHo, PeKTanHoO U MHTPaMYCKYIHO.

MonyxuBoToT Ha AnucTpmbyumja e 11 MMHYyTK. 3akpenHyBakeTo NPUMapHO 3aBUCK Of PEANCTPUDY-
umjaTa og uepebpanHata Bo nepudepHata umpkynauvja. Ce metabonvpa Bo Xxenapor, ce ekckpeTupa
npeKy ypuHata co knupeHc 17mn/kr/MuH. [MonyxuBoToT Ha enuMuHaumja e 2,5 yaca.

KeTammnHOT 0OBO3MOXYBa AucoumjaTBHA aHecTe3unja - koMbuHaumja Ha anaboka aHanresumja co no-
BpLUEH COH. BeHTunauujata e cnoHTaHa co penaTMBHO CodyBaHM pediriekcn Ha AULWHUTE naTuwTa.
[MaumeHTUTE CE XeMOAMHAMCKN CTabMITHMN.
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CuTeMcku edhekTu:

System Effects

CVS T heart rate, I blood pressure
MNCVP, 1N CO, baroreceptor function is maintained
and dysrhythmias are uncommon

RS Bronchodilatation, T RR, relative preservation of airway reflexes
CNS /N Cerebral blood flow/ metabolic rate and intraocular pressure
AS Nausea and vomiting, /* salivation

GU /N uterine tone

Other Emergence delirium/dreams/ hallucinations

*npesemero og Update in anesthesia No.20 2005

Cute oBue edhekTn Kaj Aeuata ce nocnabo n3paseHun, 0COOEHO COHMLITATa U XanyumHauumTe.

Mwga3onaMoT 0BO3MOXyBa HamanyBake Ha oBre edekTn. Toj e beH3oamnjazenmH KojlUTo AaBa Mu-
HUManeH kapguoBackynapeH AenpecuBeH edekT, necHo cHwkysare Ha KI1. CpueBuOT MUHYTEH
BOMYMEH W NMepudepHNOT BacKynapeH OTnop ce HamanysBaaT He3HauuTenHo, a cpuesarta dpek-
BEHLMja MOHeKoral ce nokadvysa. Toj v Hamanysa LepebparnHara KACNopoaHa NoTpoLlyBayka U
WHTpaKpaHWjanHuoT MpUTUCOK. EdeKTMBEH e BO MpeBeHupame W KOHTPONupare Ha TOHWYHO-
KrnoHnyHu rpyesn. CegaTmBHUTE [03W faBaaT aHTerpagHa aMHesuja.

Bo TekoT Ha 2014 roguHa, Ha 0BOj Ha4MH ce BodeHn 34 deua. KeTaMMHOT e AaBaH MHTPaBEHCKM,
6aBHO, BO 0o3n og 2mg/kgTT. MnaasonaMoT e faBaH NPeTX0OHO, MHTPaBeHCkK Bo Ao3n 040,05mg/
kgTT, kako n atponuHoT Bo Ao3n og 10 ug/kgTT (cnpedyBa 3ronemMeHa canuBaumja nod AejCTBO Ha
KETaMMHOT).

Kaj oBe geua nmalue notpeba o acnmpauumja Ha CEKPET Of FOpPHUTE PecnupaTopHX naTtuwiTa Bo Te-
KOT Ha OnepaTuBHMOT 3ad)aT; Kaj 7 AeLa uMalle HecakaHu MYCKYIHM OBUXeHa, KoM ce Kynmpaa co
3roriemMyBat€e Ha 03UTe Ha MMOa30namor.

Byneweto Bo MupHa 6onHuyka coba 6e3 3ByYHM ¥ TakTUIHU apasdbu ce oasvBalle 6p30, BO Bpe-
MeTpaehe of NnonoemHa Yac. Cute mauMeHTu ja HanywTuja KnMHUKaTa 2-4 yaca no onepaTtuBHUOT
3adhat. VigeaneH aHecTeTuk M aHecTesuja Hema. KombuHauujata Ha KeTamMuMH CO MuZasonam u
aTpoNnuH ce NoKaxa 3a,0BoNuTENHa Kaj geuarta 4o 7 roAuHu 1 TenecHa TexuHa ao 25 kg.
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ANESTHESIA IN SHORT EXTRABULBAR MJO,, 2015; VOL. 2

SURGERIES and diagnostic procedures o1 s 5
performed on children in ophthalmology ISSN 1857-9523

Kostadinka Martinovska
PHI University Eye Clinic, Skopje, Macedonia

Abstract

Children at age 0-7 years demand general anesthesia for short diagnostic and

surgical procedures. In our Clinic we practice the combination of Ketamine with
Midazolam and Atropine.

34 children were threated in this way during 2014.

The results are satisfactory. There is no an ideal anesthetic and anesthesia

Keywords: Children, anesthesia, short diagnostic and surgical procedures,
Ketamine, Midazolam
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i oot nPBU UCKYCTBA

BUOJIETA BYYKOCKA

HUKOMOBCKA BO TPETMAHOT CO EYLEA

UDK 616.145.154-007.272-085.27 :
ISSN 1857-9523 Ha UeHTpallHa BeHCKa OKJ1y3U|a

Buoneta By4kocka HukonoBcka," BecHa [lumoBcka JopaaHoBa,?
Unup Ocmann,” MupjaHa CasgoBcka '’
'CneuyujanHa 6onHuya ,CuctuHa opranmonoruja“, Ckonje

2YHuBep3nTeTCcKa KIMHUKa 3a o4Hu 6onectu, Ckornje

Pe3nme

BoBep: Oknysuja Ha peTuHanHaTa BeHa € BTopa Hajyecta npuyvHa 3a Crenusio,
BegHall no anjabetnyHata petnHonatuja. Ce jaByBa co npeBaneHuuja og 5,2 Ha
1000 nyre, a chakTopu Ha pu3uK ce: BO3pacT, apTepucka xmnepTeHavja, byopexHa
boriect, apTepuockreposa, NpoOMeHu BO (hakTopu Ha Koarynauuja, avjabertec, rnay-
KoM 1 gp. Hajuyectv KnnHnYkm 3Haum 3a okryauja Ha LeHTpanHaTta peTuHaHa BeHa
ce: xemoparuy, aunatMpaHn v U3BUTKaHW BEHW BO cuTe 4 KBagpaHTW, OTOK Ha
OMTUYKNOT ANCK M BO MPESEroT Ha Makynara, cotton wool ekcynatv v kanunapHa
Henepgy3auja. BcylwHOCT, NagoT Ha BUAOT e AUPEKTHa nocreamua Ha MakyrnapHuoT
otok. OTOKOT, Nak, HacTaHyBa rnopaau abHopmarHa peTuHanHa kanuiapHa nepmea-
6UIHOCT, MpoLUMPYBar€ Ha eKCTpaLerynapHUOT NMPoCTop M akymynauyuvja Ha Ted-
HOCT. 3ronemMeHvnoT HTpanyMuHaneH u MHTepcTuumjaneH nputucok oBedyBsa 4o
HamarieHa apTepucka nepgpysuja n peTuHanHa nexemuja, Koja pesyntmpa co 3ro-
nemeHa npogykumja Ha VEGF (BackynapHo eHpoTeneH akTtop Ha pacT), Koj [o-
BefyBa [0 BacKynapHa nponyctivMBoCT Y fojaBa Ha MakyriapeH eaem.

NojaBata Ha aHTu VEGF-Tepanuja Bo ogptanmonorujata, npeg 10 roguHu 3Ha4ymTen-
HO ro MPOMEHN TEKOT Ha CUTe PEeTUHasIHW BOnecTy LITO ce KapakTepusupaart co
HeoBackyapuaaumja Bo ceojata eBosyuumja.

lNogatokot feka noseke on 70% of peTvHanHWTe crieyujanictn Bo AMepuika ja
kopuctat aHTn VEGF-Tepanujata, ykaxyBa feka e Tepanuja Ha n3oop.

EYLEA (acprimbepuent) e ¢by3ncku npoTenH LUTO ri nocegyBa KilyYHUTe JOMEHU
Ha xymannot VEGF-peyentop 1 u 2, Ha Koj ce HagoBp3yBa Fc-cermeHT og IgG. n
briokupa cute nzogpopmu Ha VEGF-A n e eauHcTeeH aHTn VEGF koj ro 6rokvpa un
nraLeHTapHWOT (hakTop Ha pacr.

Kny4yHnun 360popsu: okrysuja Ha peTuHanHa BeHa, aHTu-Berh TpeTMaH, MakyapeH egqem

BoBen

64-roauvlieH Max, Kaj Koj e AujarHocTuumMpaHa ucxemmyHa opma Ha OKMy3uja Ha LeHTpanHara
peTMHanHa BeHa Ha neBoTo oko BO AekemBpu 2014 roguHa. [ecHoto OkO MMa cyndpTu3a, a
aHaMHeCTWYKM JaBa NnoaaTok Aeka v Ha Toa oKo uMan Tpombo3a npeg 5 roguHn. Oujabetnyap e of
2006 roguHa, nma XTA v necHa xunepnunuaemuja. MIHTpaokynapHMOT NPUTUCOK Ha NeBO OKo belue
11 mmHg co sucyc 0,01 (20/2000).

JlokanHuoT Haof co BUOMMKPOCKON MOKaXka MHLMMWEHTHA KaTapakTa, a Ha MHAMPEeKTHa GUOMMKPO-
cKoMnuja Ha 3afieH CEerMEeHT MoKaxa AMnaTMpaHu U TOPTYOTUYHU BEHCKW KPBHM CafoBW, MlaMeHeTy
Xemoparyu 1 efeM Ha peTuHa (BKMydyBajku v Makyra) v manuna, LTO YKaxyBa Ha OKIy3uja Ha
LleHTpanHaTa peTvHanHa BeHa.
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Belwe HanpaBeHa onTuyka koxepeHTHa Tomorpaduja (OCT) npen annvkauwmja Ha adnubepuenT n 3
HeZenu no annukaumjata Ha TpeTa Josa.

Name: PRODANOV TODOR Print date:
RefNo.: Examination date:
DOB: 2/18/1950 Gender:

o= w Eye:

111612014
11/6/2014 3:33:22 PM
Not defined

L

O

Name: PRODANOV TODOR Print date 31512015

RefNo. Examination date: 31512015 12:33:04 PM
Not defined

DOB: 2/18/1950 Gender:

Age: 65 Eye: L

(L) Fundus reconstr+Tomog

(L) Fundus réconstr:+Tomog
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[Comments.
Operator:
Physician's signature:

Crvka 1: OCT npen annvikauuja Ha Eylea Crvka 2: OCT no annukaumja Ha Eylea
Mo 2 meceua of okny3ujata NOYHABME CO UHULIMjAITHMOT TpeTMaH co adnmbepuent 2 mr (0,05 mn),
kOj ro noBTopmBME No 4-Tata u 8-Ta Hegena of nmpeaTa annvkauvja. HanpaeBvBme npoBepka Ha
BugHata dyHkumja n koHTponeH OCT. [ojoe 00 3HaunTeNHO HamarnyBake Ha PETUHAMHWOT edem,
LUTO pesynTupalle co nogobpyBare Ha BuaHaTa dyHkumja, Bucyc 0,2 6e3 kopekumja (20/100).

uckycunja

MocnegHuBe roamHu noctojat noeke Buaosu aHtTn VGF, kako wTo ce: aBacTuH (6eBauusymab),
nyueHTuc (paHubusymab), a of MuHaTata roguHa u Eylea (acnmbepuenT), KojwTo no cBojata
MOJieKyna U MexaHuW3am Ha [ejCTBYBatbe 3HaYMTENHO Ce pasfnuKyBa of npeTxopHute aHtn VGF-
npenaparu.

Ha YHuBepanTeTckaTta KnmHuka Tpetupasme 18 naumeHTtu (Bo nepuof of jaHyapu 2011 go jaHyapm
2015) co aHT” VGF (aBacTvH) MHTpaBuUTpeanHo. TPeTMaHOT Ce COCTOeLle Oof WHTpaBuTepanHa
annvkauuja 1,25 wmr (0,05 mn), og 3 go 5 natu, BO 3aBUCHOCT 0f CIyyaj, Ha pacTojaHue og 4 Hepenw.
Kaj 11 naumeHTn, no 6 Meceun of npeata annukauuja Ha aBacTUH MMaBMe nopobpyBamwe of 2
pena no CHeneHoBara Tabnuua; kaj 4 nauneHT MaBme nogobpysarbe 3a efeH pen, AoAeKa Kaj 3
naumeHTn HemaBMe nofobpyBake Ha BuaHaTa yHKUwja.

3akay4ox

CropeqnyBajku M NpeTxogHUTe pesynTaTii co eeKToT LITO ro MOCTUTHaBMe CO annukauuja Ha
acnmbepuenT, MOXXemMe fa KoHCTaTMpame [eka He MoCTou rofiemMa pasnvka Bo NofobpyBareTo Ha
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BuZHaTa yHKUMja, HO camaTa annvkauwja Ha ek Wwro e habpuyky nakyBaHa MOHOA03a HU JaBalle
rorieMa CUrypHoOCT Aeka MOXHUTE KOMMMMKaLMM Ce CBEAEHWN Ha MUHUMYM (TOUHOCT BO [O3Upathe,
PU3MK 0f BHECYBak-e UHekLMja), @ 0cOBeHO 3aToa LUTO NaLMEHTOT € aHAaTOMCKM U (PYHKLIMOHANEH
MOHOKyIyC.

WonaTa npumeHa Ha acbnmbepuent (Eylea), kaj noronema rpyna ucnutaHvum ke 0Bo3moxu Jobusame
peneBaHTHM MUCKYCTBA BO OAHOC Ha MpegHOCTMTE M HegocTaTouuTe Ha oBoj BuA Ha aHTn VEGF-
TpPeTMaH, KoMnapupaH co gocera ynotpebysaHnot 6esaunsymabd (Avastin)
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eH pexxnm
Ha go3npame Koj Bu nomara Bac n Ha Bawute nauneHtr

A FO OTKPUETE )XUBOTOT
HABOP Of1 BYKBUTE

CEr'A OOBPEHA

U Kaj olTeTyBatbe Ha
¢yHKUMjaTa Ha BUAOT Nopagu

o (112

Eylea® 40 mg/ml pacTBOp 3a MHjeKTUpatbe BO Bujana

KBanutaTMBeH 1 KBaHTUTAaTUBEH coCTaBs: 1 ml pacTBOp 3a MHjeKTUpare cogpxu 40
mg adpnubepuent. EaHa Bujana cogpxun 100 MAKPONWUTPY, EKBUBAIEHTHO Ha 4 mg
adnnbepuent. Unankaumnm: HeoBackynapHa (BnaxHa) ceHunHa mMakynapHa aere-
Hepauuja (CM/), BU3yenHo owTeTyBarbe Nopagn MakynapeH efem, CeKyHAapHo Ha
LieHTpasiHa peTuHasnHa BeHcka okysuja (LIPBO) u Bu3yenHo owTeTyBatbe nopaamn
nvjabetckn makynapeH eaem (AME). [losuparbe 1 HauuH Ha ynotpeba: Eylea e camo
3a MIHTPaBUTPEAJTHO NHjeKTUpatbe. NpenopayaHata Ao3a 3a Eylea e 2 mg adpnunbep-
LienT, WTo e ejHakBo Ha 50 MuKponuTpw. JleKyBarbeTo co Eylea 3a BnaxkHa CM[ 3a-
MOYHYBa CO e/jHa VHjeKLja MECeYHO CO TPU NoCeoBaTENHN 403K, MO WTO CNean
o efjHa NHjeKLyja Ha cekow ABa MeceLn. He e noTpebeH MOHUTOPVHT BO NePUOAOT
nomery nHjekyuure. Mo npsuTe 12 Meceuy of nekyBameTo co Eylea, TepaneBTcku-
OT MHTEpPBas Ha JieKyBatbe MOXe /a Ce MPOJO/IXKM 3aBUCHO Off BU3YeNIHUTE 1 aHa-
TOMCKWMTe pe3ynTaTi. Bo BakoB Cilyyaj 1ekapoT Koj ro BpLuyv feKkyBameTo Tpeba fa
YTBPAW MAaH 3a MOHUTOPVHT 1 MOXHO € 3a4ecTeHOCTa Aa 6uae noronema oTKosKy
NNaHoOT 3a JlaBarbe MHjeKLMn. 3a MaKynapeH efilem cekyHaapHo Ha LIPBO no nHu-
LvjanHaTa MHjeKuyja TepanujaTta ce fjaBa MeceyHo. VIHTepBanot nomery fse fosm
He Tpeba Aa brze NOKPaToK of efieH MeceLl. AKO HeMa NoAobpyBar-e Ha BU3YeNTHU-
Te 1 aHaTOMCKWTE pe3ynTaTi BO TEKOT Ha MPBUTE TPY UHjeKLUK, He ce MpenopayyBsa
npoosKyBatbe Ha Tepanujata. MeceuHata Tepanuja npoaonxysa c¥ foaeka BU3y-
€/HUTE 1N aHaTOMCKUTE Pe3ynTaTi ce CTabuHM BO TPU MeCceYH NpoLeHKu. Motoa
notpeb6arta 3a KOHTVWHyMpaHa Tepanuja Tpeba Aa ce npeucnuTa. 3a AujabeTckn ma-
KynapeH egem (OME) Tepanujata co Eylea 3anouHyBa co eaHa MHjeKumja MeECEYHO
BO MEepVoA Of NeT NocsieaoBaTeHN 4031, MO WTO CeAn eAHa NHjeKLuja Ha cekon
nBa meceyu. He nocton notpeba 3a MOHUTOPYHT Nomery nHjekuyuuTe. Mo npeute
12 meceun o Tepanujata co Eylea, Tepanucknot nHTepBan mMoxe Aa 6uae npo-
[IOMXeH BP3 OCHOBA Ha BU3YeJTHUTE 1 aHaTOMCKMTe pe3ynTtaTtu. PacnopefoT 3a KOH-
Tpona Tpeba Aa 6uae yTBPAEH 04 CTpaHa Ha fiekap. AKO BU3YeHUTE 1 aHAaTOMCKN-
Te pe3ynTaTi yKa)kyBaaT Ha Toa [ieKa NaLMeHTOT HemMa KOPUCT off KOHTUHYMpaHa
Tepanuja, Eylea Tpeba fa ce npekuHe. KoHTpanHanKaumnm: XmnepceH3nTMBHOCT
Ha apnmbepLienT nnm Ha 61O Koj Of eKCLMMNVEHCHTE, aKTUBHA WU CYCMEKTHA OKY-
napHa Ny neprokynapHa MHGeKLMja N akTUBHO TELLKO UHTPAaOKyNnapHO Bocnarne-
Hue. Moce6HM MepKK Ha NPETNasNNBOCT U Noce6HM Npeaynpeaysatba: VHTpa-
BUTPEeaHuTe NHjeKLum ce noBp3yBaat co eHpopTanmutic. Kora ce kopuctu Eylea,
ceKkorall Tpe6a fja ce NpUMeHyBaaT COOfIBETHY aHTUCENTUYHU TEXHUKU 33 UHjeKTU-
patbe. MayuneHTuTe Tpeba Aa bUAAT MHCTPYMpPaHK BeaHaLL Aa NpujaBaT 61no Kaken
CMNTOMM KoM 61 yKaxkyBane Ha eHAopTanMMTUC 1 ncTuTe fa b1aaT COOABETHO
NeKyBaHW. 3abenexaHu ce 3rofiemMyBatba Ha MHTPAOKYTapHUOT NPUTUCOK BO Nepu-
of} 10 60 M1HY T MO MHTPaBUTPeasHaTa NHjeKLWja, BKITyuyBajKiu ja 1 oHaa co Eylea.
MoTpebHa e nocebHa NPeTNasNNBOCT Kaj NaLMEHTN CO HeJOBONIHO KOHTPONMpPaH
_ rnaykom (aa He ce npasu UHjeKTUparbeTo Ha Eylea noaeka MHTpaoKynapHUOT Npu-
TUCOK U3HecyBa = 30 mmHg). Bugejku ctaHyBa 360p 3a TepaneBTCKM NPOTENH, Kaj
Eylea mocTton noteHuujan 3a UMyHoreHocT. MauueHTTe Tpeba Aa 6buAaT MHCTPY-
vpaHy BefHall ja NpujaBaT 610 Kakeu 3HaLM WAV CUMATOMU Ha UHTPAOKYapHO
BOCMasieHne Kako WTo ce 6osnka, poToPpobuja nnm LpBEHUNO, WITO MOXe Aa buge
KAVHUYKIA 3HaK KOj Ce [OMKN Ha XUNepCeH3UTUBHOCTA. 10 MHTpaBUTpeanHoTo
NHjeKTupatre Ha VEGF nHxnbntopute 3abenexaHu ce CCTEMCKI HecakaHn edekTn
0f} TUMNOT Ha HEOKYNTapHU KpBapeka ¥ apTepuckn TPOM6OEMONNCKI HacTaHw. Mo-
CTOjaT orpaHyyeHun nogaTtoum 3a 6es3beHOCT BO NeKyBarbe Ha nauveHTn co LIPBO
vnun AME co nctopuja Ha MO30YeH yaap UM TPaH3UTOPEH UCXeMUYEH Hamag unm
MUOKapAeH MHGapKT Bo nocnefHnTe 6 meceln. Hecakanm pejctBa: KatapakTa,
ofienyBatbe Ha PeTuHaTa, OanenyBatbe Ha CTakecToTo Teno, eHAoGTanMnTUC 1
3rofieMeH VHTPaoKy/apeH NPUTVCOK. KOHjyHKTMBaHa Xxemoparuja, 6onka Bo oun-
Te, 3rofleMeH UHTPAOoKynapeH NPUTUCOK, OANENyBakbe Ha CTaKNeCcToTo TeNo, BUTpe-
a/HV OMaLUTETU U KaTapaKTa, PacKUHyBakbe Ha MMIMEHTHUOT enuTeN Ha peTuHaTa,
ofienyBare Ha MUFMEHTHNOT eNUTEN Ha PeTrHaTa, PeTUHaHa AereHepauuja, HyK-
neapHa KaTapakTa, CybKancynapHa katapakTta, KOpTUKaHa KaTapaKTa, epo3uja Ha
KopHea, abpasuja Ha KopHea 1 ap.

MoBeke MHPOpPMaLMM 3a NEKOT 1 3a HAUMHOT Ha anavKaLuja MoXe Aa HajaeTe BO
36MPHIOT M3BELLTaj 3@ OCOOVHMTE Ha NIEKOT.

MocnepHa peBusuja Ha 36MPHUOT N3BeLITaj 32 0COGMHUTE Ha neKoT: 2014
HaunH Ha n3paBarbe Ha IeKOT: JeKOoT MOXe f1a Ce NPUMeHyBa Camo BO
3[1paBCTBEeHa opraHu3aumja (3).

Hocuten Ha ofj06peHmneTo 3a cTaBatbe Ha NeKoT Bo npomert: Bayer doo,
Jby6rbaHa MpetcrasHuwwTeo Ckonje, OrtbaH Mpuua 66, Nok/4, mes., nam.2,
Ten: 02 3124 055
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VIOLETA BUCKOSKA

NIKOLOSKA WITH EYLEA TREATMENT

UDK 616.145.154-007.272-085.27 .
JSSN 18579525 of central venous occlusion

Violeta Buckoska Nikoloska,' Vesna Dimovska Jordanova,?

llir Osmani," Mirjana Sazdovska '
'Special Hospital Sistina Ophthalmology, Skopje,
2University clinic for eye disease, Skopje

Abstract

Retinal vein occlusion is the second most common cause of blindness after diabetic
retinopathy. It appears with prevalence of 5.2 in 1,000 people, risk factors include
age, arterial hypertension, renal disease, atherosclerosis, changes in coagulation
factors, diabetes, glaucoma and others.

The most common clinical signs of occlusion of the central retinal vein are hae-
morrhages, dilated and tortuos veins in all four quadrants, swelling of optic disc
and macular area, cotton wool spots, and capillary non perfusion. In fact the
decline of the vision is a direct result of macular edema. Swelling still occurs due
to abnormal retinal capillary permeability, expansion of the extracellular space and
accumulation of fluid.

The increased intraluminal and interstitial pressure leads to reduced artery perf-
usion and retinal ischemia that results in increased production of VEGF (vascular
endothelial growth factor) that induces vascular permeability and cause macular
edema.

The phenomenon of anti -VEGF therapy in ophthalmology during the last 10 years
made significant change over all retinal diseases characterized by neovasculariza-
tion in their evolution.

The fact that more than 70% of retinal specialists in the US use the anti - VEGF
therapy, suggest that it is the treatment of choice.

EYLEA (aflibercept) is a fusion protein that possesses the key domains of human
VEGF receptors 1 and 2, which is linked to Fc segment of IgG. It blocks all isoforms
of VEGF-A and is the only anti-VEGF which blocks placental growth factor.

We will present the case of 64 year-old man with occlusion of the central retinal vein
(ischemic form) in the right eye,the left eye has subphthysis. The patient is a dia-
betic since 2006, has HTA and hyperlipidemia. In our clinic he was treated 3 times
in distance of 4 weeks with intravitreal application of 2 mg ( 0.05 mL) aflibercept
and we had significant improvement of visual function as well as the OCT findings
of the same eye.

Keywords: central retinal vein occlusion, anti-VEGF treatment, macular edema
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Mpodp. a-p ENEHA LJAJKOBCKA oo
UDK 929 [IAJKOBCKA E.
ISSN 1857-9523

MuHaTnOT HoeMBpM Ce HaBpLUMja 4 roguHy oa cMpTTaHa npod. A-p Enena
LlajkoBcka, pegoBeH npodecop BO NeH3unja u NopaHeLleH AMPeKTop Ha
KnuHukaTa 3a o4Hu 6onectu Bo Ckonje.

Kako aa ce n3pasm nounT KOH KorellKaTta, TMYHOCT Ha Koja 1 ro JoShkuMe
TOoa, M a Cce Hajae BUCTUHCKaTa Mepka U BUCTUHCKUTE 360poBU 3a Toa,
6e3 HuKakBa naTeTuka, co JomkeH nueteT? MpuToa, Aa ce covyBa AuC-
TaHuaTa Ha npodecroHanHaTa objekTuBHoCT. CepuoseH NpeamsBuk, ce-
Kako.

Mpod. o-p Enena LlajkoBcka e pogeHa Ha 17. 09. 1943 roguHa Bo bu-
TOna, kKaje LUTO M 3aBpLUMna OCHOBHOTO U cpeaHoTo obpasoBaHue. Ha
MegauumHcknoT dpakynteT Bo Ckonje ce 3anuwiana Bo yyebHata 1962/63 roguHa, a ro 3aspunna
no nogornra naysa (nopaau cemeeH npectoj Bo JloHaoH) Bo 1975 rogunHa. Bo 1976 rogunHa ce
BpaboTuna Ha KnuHukaTta 3a o4Hu 6onectn Bo Ckonje, a cneunjanusaymjarta no oranmornorvja
ja 3aBpwwmna Bo 1979 roguHa.

OpbpaHunna maructepcku Tpya Ha MeguumHckmoT doakynTeT Bo Ckonje 1 JOKTOpCcKka aucepTaum-
ja Ha MeguuunHckmnoT dakynTeT Bo benrpag.

3a goueHT Ha Kategpata no optanmonoruja e nsdbpaxa o 1990 roanHa, 3a BOHpeAeH npodecop
Bo 1995, a 3a pegoBeH npodecop Bo 2001 roguHa. Bo 2009 rognHa 3ammnHyBa BO NeHsuja.

Bo TekoT Ha cBojaTta cTpyyHa paboTa n npodecunoHanHa kapuepa, npod. LlajkoBcka peannsu-
pana noBeke CTPyYHW MpecTon BO pedepeHTHU opTanMonoLwKkm LeHTpu Bo JloHaoH, MNapwus,
Jbybreana, benrpaa, KnepmoHgepaH, BueHa.

OdranMonosnte n octaHaTuTe Koneru LWTo NpodecnoHarnHo ja no3Haeaa npod. Llajkoscka, Bo
CTPYyYeH nornes ja npeno3HaBaa v MOUCTOBETYBAaa CO HejanHaTa ronema npogecroHanHa fboyoos
- exorpacujaTta Ha okoTo nopbuTaTa. Taa e OCHOBOMONOXHMK HAa BOBEAYBaHETO Ha exorpadujarta
Kako pyTMHCKa MeToga BO odTanmornorujaTta, 6e3 koja He MOxe [a ce 3aMUCIM KOMMIETEH,
JeTaneH cyncneuujanuctuydku optanmonowwkm npernes. KoH kpajoT Ha ocymaeceTTute roam-
HY, KnuHukata 3a o4Hu Oonectu pacnonaralle co efeH o HajcCoBpeMeHUTe anapaTtu 3a og-
Tanmorowka ynTpa3ByyHa AujarHocTvMka Ha nogpadjeto Ha nopaHewHa Jyrocnasuja. [okas
3a Hej3nHaTa NOCBETEHOCT KOH exorpadujaTta e 1 n3gaBaweTo Ha NpUpavyHuKoT: ,Exorpadcka
H6uomeTpuja Ha okoTo 1 opbuTara®“.

KonernTe kou JeHec ce Hej3auHM HacnegHULUM Bo 0Ba nogpadje, tpeba ga ro Yysaart, HeryeaaT U
[a ro npeHecysaar CTPY4YHOTO HacneacTBo WTO UM o ocTaBm npod. Llajkoscka. MNovetouuTe n
pa3BojoT Ha NpodhecrnoHanHaTta kapmuepa Ha noBekeMuHa nomnaau cneunjanuctu Ha KnuHmnkata
3a OYHM BonecT ce OUPEKTHO MHWLMPAHU 1 NOBP3aHM CO NPOdECMOHANHUOT aHraXXxmaH Ha
npoc. LlajkoBcka.

Bo nepuogot nomery 1995 n 2000 rogmnHa, Bo ABa HaBpaTa npod. LlajkoBcka ja n3spluysalle
dyHKumjaTa gupekTop Ha KnuHukata 3a ovHu 6onectn. Bo T0j neproa ce BoBede umnnaHTta-
LMckaTa xvpypruja Ha katapakTa u bele octBapeHa copaboTka co OPTanMONOLWKUTE LEHTPU
Bo benrpag n Coduja 3a BOBeLyBawe Ha peTUHOBUTpeanHata xumpypruja. HecnopHu ce Hej-
3MHUTE MEeHaLIePCKM 1 OpraHn3aLmnckm cnocobHOCTH, KOM MM NOTBPAYBa BO BPEMETO Ha HEj3MHOTO
pakoBoOAeHE CO UHCTUTYLUMjaTa.

Mpun KpajoT Ha cBojaTa cTpy4vHa kapuepa, npod. LlajkoBcka ce 3aHMMaBa 1 CO nogpadyjeTo Ha
rmaykom, a BO OBOj Mepuog, kako KoaBTop y4eCcTBYBa BO M3gaBaweTO Ha MOHorpadujarta ,[nay-
kom*“ Bo 2005 rogmnHa.
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®yHkumjaTa gnpekTop Ha KnnmHukata 3a o4Hm BonecTy NoBTOPHO ja npe3ema Bo nepuogot 2007
- 2009 roauHa, Kora 3amuHyBa BO NeHsuja.

HejsnHaTa HeHagejHa cMpT HacTanu no kpaTtko 6onenyeawe, BO HoemBpu 2010 roguHa.

TaxHo e Kora rin 3abopaBame HaluUTe NOBO3PaCHM KOMern, Kov Bo oApeaeH nepuoa of HalluTe
Kapuepu bune v Hawm y4nTenu, No HUBHOTO 3aMUHYBakEe BO NEH3Mja. YLIUTe NOTaXHOo e Kora Ha
HeKoro ce cekaBame MOCTXYMHO, Kora noBeke He e n3nyku npucyTeH. HaweTo ogHecyBake
M HalaTa NoYuT KOH OHWE LUITO HE npudaTuie Kako Mnagw, HEUCKYCHU, HALEXHW fnyfe U Hu
nogarne paka, BO rorema Mepka ro AeTtepMnuHupa U ogHeCyBaheTO Ha NMOMMaguTe reHepaumm
LITO goaraar no Hac.

Bo mMeguumHara, a BO X1BOTOT 0COBeHO, yYume Joaeka cMe XuBi. MNountta KoH NoBo3pacHUTe
npeTcTaByBa nekuuja LWTO He cMee [a ce 3abopaBsa.

OBOj TEKCT NpeTcTaByBa CKPOMEH NpUAOHEC 3a cekaBaheTo Ha npod. A-p Enena LlajkoBcka.

lpogp. A-p BecHa umoscka JopgaHoBa

MAKEAQOHCKO CITUCAHME 3A OOTAJIMOJIOIN'NJA
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3opyxeHneTo Ha opTanmono3nTe Ha MakeoHwja, Ha 15 HoeMBpy, BO pamkuTe Ha
MeTTnOT MeryHapoaeH oTanMonoLKy cuMmnosmym, ogbenexa jyéunejHu 60 ro-

OWHK OO CBOETO OCHOBaH-€.

MpBWOT £en Ha cMMMO3uyMOT Gelle MOCBETEH HA Of6eNnexyBareTo Ha jybune-
joT, Npu WTo BeLle n3noxeHa KpaTka PETPOCMEKTMBA Ha aKTUBHOCTUTE U Haj3Ha-

‘-IajHI/ITe HaCTaHW Ha 30PYyXEeHUNETO BO USMUHATUOT nepuron.

3apyxeHneTo e ocHoBaHo BO 1954 rogmHa, kako Cekunja Ha opTanMonosunTe Ha
MakenoHvja BO pamku Ha 3OpyxeHneTo Ha odpTanMonosuTe Ha Jyrocnaswuja. Bo
nepuogoT 1954 - 1991 rogmHa, B0 MakegoHwuja ce ogpxkaHu YeTBpTUOT KOHrpec Ha
ocbranmonosuTe Ha Jyrocnaeuja, kako 1 [JeCeTTUoT KOHrpec Ha odTanmonosnte
Ha Jyrocnaewja. Bo nepnogot no ocamoctojyBaweto, of 2003 go 2013 rogmHa
Ce OApXaHW TpU KOHrpeca Ha odranmonosnTe Ha MakegoHuja co MeryHapogHO
Y4ecTBO, @ MOCNeAHNOT KoHrpec Belle oapxaH 3aegHo co [eceTTMoT KOHrpec Ha

obranmonosute Ha JyronctoyHa Espona (SEEOS).

MNpen npucyTHUTE Ha jybunejot ce obpat npuMm. a-p
Hunmutap Kotescku og butona, eqeH og ocHoBaunTe
1 OCHOBOMOMNOXHULIMTE Ha 3APYXEHUETO, KOj noTce-
TW Ha 3HaYeH-ETO Ha 3APYXEHNETO BO OHOC Ha pas-
BOjOT Ha odpTanMonorujaTa u ynatu HEKONKy nopaku
o opranmonosute. PoHaaumjata ,J-p Aumutap Ko-
TeBckM" Delle nokpoBuUTen Ha jybunejor.

locTuH Ha jybunejot Gewe npod. A-p OparaH Be-
CENVHOBUK, NpeTceaaten Ha 3apyXeHMETo Ha od-
Tanmonoaute Ha Cpbuja, Ha koj My Belue gofgeneHa
GrarogapHvua Kako npu3HaHue 3a JonroroguiiHaTa
ycnewHa npodecroHanHa copaboTtka nomery ase-
Te 34pYyXeHuja.
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WU3BEHITAU O CTPYYHU U HAVUH MAHUDOECTALIUU ]

BnarogapHuua 3a XMBOTHO Aeno My Gelle foaeneHa Ha npum. A-p KoteBcku, kako
1 Ha KnuHukaTa 3a 04HM GonecTy kako BpBHa edyKaTUBHA W CTPYYHa MHCTUTYLIMja
BO ApXXaBarta.

Bea pogenenn Gnaro-
OapHULM U Ha noeauH-
LW, 3acnyXHuW HacTas-
HULUM of YHUBEP3UTET-
cKaTa KMMHMKa 3a O4YHU
bonecTu, Ha UCTakHaTK
ogTanmonosn oa He-
KOJKY pErMOHaNHM LIEHT-
pv Bo MakefoHuja, kako
N Ha noeeke odTanmo-
MOWKN MHCTUTYLMU BO
JpxaBara.

MNMpocnaByBaheTO Ha jybunejot Gelle 36oraTeHo co npomouujaTa Ha NPBUOT OpPO;
Ha cnucaHueTo ,MakefoHcko cnmvcaHue 3a odranmonoruja“ (Macedonian Journal
of Ophthalmology), cneuujanusupaHo Hay4yHO crnvcaHue Ha 34pYXeHWeTo Ha
ocbranmonosute Ha MakegoHuja co MmeryHapoaeH YpegyBadku ogoop.

Bo pamkuTe Ha paboTHNOT Aen Ha CUMNO3NYMOT, Koj 6eLLe NOCBETEH Ha rMayKoMOT,
ce ogpxaa 8 CTpy4yHM npeseHTauuv Co MefyHapodHM W AOMAaLLHW MpegaBayu.
OcobeHo Tpeba aa ce nctakHe pakToT AeKa Ha OBOj CUMMO3MYM y4eCTByBaa eKc-
nepTy 3a rnaykoM CO UCKINYyYUTENHO BUCOK MElyHapOAEH PejTUHT, Kako: npod. A-p
LLnomo Menamen og M3paen, npod. A-p AHactacuoc KoHctac og pumja, npod.
a-p MapackeBa XeHToBa-CeHuaHuk og Cpbuja n gou. o-p bapbapa LiBeHken oa
CnoBeHuja. cTo Taka, eBMaeHTUpaHo beLle 1 npucycTBoTOo Ha A-p JlykaH MuiueB
op byrapuvja n Ha gomawHuTe npegasaymn npod. a-p BecHa [lJumoBcka JopaaHoBa
n gou. a-p KaponuHa bnaxescka byxxapoBcka.

eHepaneH crnoH30p Ha cuMno3nyMoT Belle KoMnaHwujaTa ,,AnkoH*, a CBOjoT Npuao-
Hecro gagoaunkomnaHuuTe: AtnaHTuk-rpyna“, ,Yauveg papma“, ,Centuma“, . Jaa-
paH“ - ManeHcka nabopatopuja n ,Xemocapm®.

Ha cumnosnymot npucycteyBaa okony 120 y4ecH1um, a UcTUoT BeLle akpeautupaH
BO pamkuTe Ha KME npwu JlekapckaTta komopa Ha MakegoHuja.

Ckonje, HoemBpu 2014 rog.
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npeTcTaByBa oumLmMjanHo cneumnjanuavpa-
HO CnucaHve Ha 30pyXeHWeTo Ha odTtanmono3nTte Ha MakegoHuwja. Bo cnucaHweTo ce nybnukysaat
TPYOOBM M COONLUTEHU]ja 0 06nacTa Ha KnMHW4YKaTa u ekcnepumeHTanHa ogtanmonoruja, usuonoruvja
Ha OKOTO, Kako W O, UcTopujaToT Ha odpTanmonorujata. Bo cnucaHneto moxat oa ce nybnukysaart v
TPYOOBM Of CPOAHV MEAULIMHCKIN FPaHKU LUTO M1 UCMOMHYBaaT KpUtepuymuTe NpeaBuaeHn co oBa ynat-
CTBO.

Mokpaj HaBepeHnTe Kateropum, MJO obGjaByBa v peBujanHu TpyOoBM, KOMAUMALMCKA U Ka3yMCTUYKM
TPYQOBW, MPUKa3n Ha Cryvan, 3HayajHu COOMNLWTEHW|a U N3BECTYBatba Of 30PaBCTBEHUTE YCTaHOBM, pe-
LIEH3MM Ha Hay4HM NyBnmkaumm 1 y4ebHu nomarana, U3BeLLTam o4 KOHrpecw 1 3HaqajHM 0hTanMOomOLLKK
MaHuecTaLmm oapKaHu BO 3emjata U CTPaHCTBO, Kako v APYrv BUAOBU peneBaHTHWU 0hTanMOmMOLLKK
nHpopmMaLmn.

Bo cnucanmeTo MakegoHcko cnncaHue 3a oranmonoruja ce objaByBaaTt TPYAOBU LUTO HE C€ MPETXOA-
HO Ny6nuKyBaHu unu npudarteHy 3a nybnukysake BO APYro 0dTasIMONOLIKO CrMCaHME.

CnucaHueTo nma MeryHapogeH YpeayBadku ogoop.

KoHeuHaTa oanyka 3a n3bop 1 npudakame 3a 0bjaByBake Ha ONPEAENeH TPy ja HOCK IMaBHUOT U 0f-
FOBOPEH YPEAHUK HA CMMCAHMETO BP3 OCHOBA Ha MPETX04HA NO3WNTVMBHA aHOHUMHA peLeH3unja of Ha-
3HA4YeHM peLeH3eHTn / unu co oanyka Ha YpepyBaukmoT (Pepakumcku) ogbop. Cute Tpyoosu npe-
JafeHv 3a nevatene 3agomknTenHo Tpeba Aa buaat Hanuwaxu cnopeg nNpono3nuumMTe Ha CnncaHve-
T0. Bo cnpoTuBHO, TpydoBuUTe MOXe Aa UM GuaaT BpaTeEHW Ha aBTOpWTE 3a Kopurupare cnopeg npo-
nosvuumTe nped na buoat npegageHy 3a peueHsunja. [JOKOMKy MOCToM 3HavajHO oTcTanyBake 0f
npeaBuaeHVTE NPONO3nLMK, TPYAOBUTE MOXE Aia buaaT BpaTteHn Ha aBTopuTte 6e3 JONOMHUTENHO pas-
rmedyBame 1 peLeH3npamse.

Bo cnucaHnwueTo ce objaByBaaTt Tpy4oBM Camo BP3 OCHOBA Ha NO3UTMBHA aHOHUMHA peLieH3unja of ABaj-
La peueHseHTu (no notpeba moxe Aa Guae aHraxupaH u TPeT peleH3eHT). 360poT Ha peLieH3eHTUTe
ro npasu YpeaysadkmoT ogbop of CTpaHa Ha NOTBPAEHW EMUHEHTHW OPTanMOnNo3n - ekcnepTy og
CO0ABETHM noapavja o oranmMonorujata (MpenopadMeo Co akageMcku U HacTaBeH ctatyc). OueH-
KaTa Ha PeLeH3eHTUTE € aHOHUMHA M CaMOCTOjHa, a 3a BepOAOCTOjHOCTa Ha hakTUTe 1 pesynTatute
BO TPYAOT, KOMMNJeTHaTa O4TOBOPHOCT ja HOCaT aBTopuUTE.

TekcTOT NOArOTBEH 3a NeyaTere BO eNekTpoHcKka hopma ce ucnpaka 4o rMaBHUOT ypeaHuK Ha creg-
HaTa enekTpoHCKa agpeca: zom.mjo@gmail.com.

3aeqHO CO TPYAOT ce Ucnpaka U NMCMO CO Hamepa 3a 06jaByBatbe, Kako 1 NoTMKLAaHa NOTBPAA Of cuTe
aBTOpY AeKka TPYAOT NPETX0AHO He e 06jaByBaH Ha [pyro MecTo.

3aeHO CO MPUMMEPOK O TEKCTOT ce ucrnpaka 1 KoMnneTHaTa JOKyMeHTaumja BO hopma Ha CIvKK,
Lwemu, Tabenu v rpacmkonu. MNputoa, nocebHo Tpeba fa buae ncnpaTeH TEKCTOT, a CEKOj O NpUnosuTte
Bo dhopma Ha nocebeH foaaTok.

Tpynot Tpeba fa 6uae HanuwaH Bo A4 dhopmat, caMo of, egHaTa CTpaHa, Co KOPUCTEHE Ha NPOpea.
Ha egHa ctpanuua ga 6uaat ucnedateHn 30 pepa, co kopuctene Ha oHToT Arial, ronemuHa 11, co
npopea 1,5. Of neearta cTpaHa Ha TeKCToT Tpeba Aa nocton cnobogHa MapriuHa co LnpoYmHa og 3
CM, a o AecHara cTpaHa 2 cM. CtpanuuuTe Tpeba fa bupat obenexaHm co pegHn 6poeBmn NoYHyBajkn
Of} HacroBHaTa CTpaHa, U Toa BO AOSHWOT AECEH aros Ha Cekoja CTpaHumua.

OpwurvHanHuTe TPyAOBM BO KOM Ce Mpe3eHTUpaaT HayYHOMCTpaxyBauku CTyaun co obpaboTeHu
pesyntaTu, He Tpeba aa buaat nogonrv of 6 CTpaHuuyM 3aegHo Co npunosuTe. PeBujanHute Tpyaosw,
MPWKasy Ha Cryyan, XMPYpPLUKM TEXHWKM U APYrv BUAOBM TPYAOBM LITO OTCTanyBaaT of BoobuyaeHata
KoMno3uuyja Ha TPyAoT, He Tpeba ga bugat nogonru o4 4 CTpaHULM 3aeHO CO NPUIo3uTe.

Bo TekcToT Ha cooaBETEH HAYMH Tpe6a [na ce obenexu MecToTo 3a CeKOj npunor (CJ'Il/IKa, Fpa(bMKOH, Ta-
bena u ,qp.) nnu, nak, npunosnTe aa OuaaT BHECEHW HA COOABETHOTO MECTO BO TEKCTOT. Mer’yToa, npu-
no3uTe BO TEKCTOT Ke buaat KonupaHu o nocebHO 4OCTaBeHUTe (bajnoam.
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MNMogatoumnte og uUnTupaHarta nuteparypa TpeGa Aa 6bupat obenexaHu co apancku 6p06BVI CTaBeHu BO
3arpaa crnopeq pegocnenor Ha FIOjaByBaI-be (LI,VITVIpaI-be) BO TEKCTOT.

TekcToT Ha TpygoT Tpeba Aa e HanvwaH npernegHo M jacHO Ha MaKeOOHCKM WA Ha aHMMCKX jasuk,
CO KOpUCTEHE Ha LWITO noman 6poj kpateHku. LlennoTt HacnoB Ha kpaTteHkata Tpeba ga 6uge ganeH
npv NPBOTO MojaByBake BO TEKCTOT, @ KpaTeHkaTa dafdeHa BO 3arpaga (Ha npumep, dyHayc dnyo-
pecuenHcka aHrnorpagumja - ®OA). 3a gonrute HacnoBK, NOHaTaMy BO TEKCTOT MOXE [a Ce KOPUCTH
caMmo kpaTteHkaTa. He e J03BONEHO KOpUCTEHE KpaTeHKW 3a 3HauuTe 1 cumnTomute Ha BonectuTe,
Kako W 3a aHaTOMCKUTE W XWCTOMOLLUKMTE NOUMWU. 3a[0MKUTENHO € KOPUCTEHE Ha MefyHapoaHuTe
CUCTEMMN Ha MEPHW eAUHWUM W CTaHdapaHW MefyHapodHo npudatenn tepmubn. 3a nekosute Tpeba
[a ce KOpUCTaT reHepuyKknTe MMUHA, a Kora CTaHyBa 360p 3a CMOMEHyBawe Ha MeauumHCKa onpema,
anapaTty ¥ MHCTPYMEHTK, BO 3arpaja NnoXernHo e Aa ce HaBede v METO Ha Npou3BOAMTENOT.

OpuryHanHVoT Tpya NpefadeH 3a neyatetbe Tpeba aa rm CoapXku CreaHnTe CoOCTaBHM EN0BM: KpaTka
coapxuHa (pesnme) co Kry4Hu 360pOoBU Ha jasMKOT Ha KOj € HanuLaH TPYAOT, BoBed, Lier Ha TpyaoT,
matepujan u MeTodm, peaynTaru, AUCKycuja, 3akny4oK U CrIMCOK Ha KOpUCTEHa NuTepaTtypa, pesuMe Ha
aHITINCKM ja3yK, AOKOIKY € TPYAOT NLLYBaH Ha MAKeOOHCKM ja3uK, Unn pesnme Ha MaKedoHCK jasuk,
[OKOIY € TPYAOT HanuLaH Ha aHTmCKM.

HacnoBHa ctpanuua: Toa e npBaTta CTpaHuLa Ha TPYAoT, U Taa Tpeba Ja M coapKu CneaHuBe ene-
MEHTU: HacrnoB Ha TPYAOT (He Tpeba aa buae npemMHory Aonr): Lerno uMe 1 npe3mme Ha cuTe aBTopu;
Lien Ha3MB Ha UHCTUTyuUMjaTa/ MHCTUTYLMUTE BO KOM € U3paboTeH TpyLoT; MME U LiefiocHa agpeca Ha
aBTOPOT OATOBOPEH 3a KOPECTOHAEHLMja, KaKo U HEroBaTa enekTpoHcka agpeca. [lokonky uma noseke
aBTOPY O Pa3NUYHM MHCTUTYLMKW, Tpeba Aa ce Hanpasu MHAEKCUPaHe HA aBTOPUTE U YCTaHOBUTE CO
CO0ABETHN BPOEBY BO CYNepCKpUNT.

KpaTka cogpxwuHa (pesume) u kny4Hmn 36opoBu: Ha BTopaTta cTpaHuua of TpyAaoT ce nuilyBa camo
HacnoBoT Ha TpyaoT 6e3 MMETO Ha aBTOPOT / aBTOPUTE U MHCTUTYLMjaTa 04 KOja MOTEKHyBa TpyaoT, a
NOA, HACMOBOT Ce NWLLYBa KpaTka CoOpXKMHa Ha jas3uKoT Ha Koj e nuLyBaH TpyaoT. Peaumeto He cvee aa
coppxu noeeke of 150-170 36opa v Tpeba fa buae KOHUMNMpaH Ha COOABETEH HAYMH [1a yKaxyBa Ha
npobnemoT WwTo ce obpaboTysa BO TpyAOT. Bo peanmerto Tpeba aa ce cogpxaHn OCHOBHUTE pe3ynTaTtui
HajBaXxHUTE 3aKnyyoLu HaucTpaxyBareTo. [TpuToa, nocebHo TpebafabuaaT akLueHTUPaHU HOBUTE CO3-
HaHWja 1 CTaBOBW WNK (hakTUTe LUTO MpeTCTaByBaaT OpUrMHaneH NpuMOoHeC 3a COOABETHWUOT Npo6-
nem.

Moa pesumeto Tpeba Aa Guoat HaBedeHU 3-6 Ky4yHU 360pa LWTO OBO3MOXYBaaT MHAEKCHpatbe Ha
TpyOoT.

[lokonky BO TPy4OT Ce Npe3eHTUpaaT eKCNEPUMEHTY Ha XKMBOTHM U MPOCNEKTUBHM KITMHUYKA CTYAWM Ha
nauWeHTW UM BONOHTEPYW, MopaaT Aa buaaT CnpoBeAeHM BO CKIad Co NPUHLMNUTE Ha fo6pa KnnHuYKa,
nabopatopvcka u fobpa HayyHa NpakTWKa, Kako W CNopes BaXXeyYKuTe MefyHapoaHW OKYMEHTH U KOH-
BEHLMU (XeNCMHLLKa KOHBEHLMja), 3a LLUTO BO NPWUIOr Ha TpyaoT Tpeba aa buae npunoxeHa cooaBeTHa
COMacHOCT 0f HaANeXHWOT ETnYkM KOMUTET, a BO TpyaoT Tpeba 3apormkmTenHo aa buae HaBeaeHo
[ieka UcTpaxyBarbata ce BPLUEHM BO CKIaZ CO OBME JOKYMEHTMU.

Mpu NuLLIYyBaH-e onpeaeneH KaTeropum TPYAOBY (PEBUjanH, NPUKA3M Ha Criydau, NpeseHTaLmja Ha Xu-
pypLUKa MeTofa/TexHWKa 1 CI.), AO3BOIEHO € [ja Ce OTcTanu of HaBedeHaTa BoobuyaeHa komnosuumja
Ha TPYOOT, NPy LITO KOHLIENLUMjaTa Ha BakBIUTE TPYAOBK Mopa fa buae CooBETHO yCornaceHa co npo-
Mo3ULMKTE Ha CMINCAHWETO.

Ha npvmep, kora ce paboTu 3a npuka3 Ha cnyyaj, HaMecTo nornasjeTo ,Matepujan n metogun®, ke ce
HaBege nornasjeTo ,[pukas Ha cnyyaj”, a Toa ce ogHecyBa 1 Ha OpyruTe Cryyau kora ce oTcTanyBa of
BooOMYaeHaTa KoHLenumja Ha TpyaoT.

Nutepatypa: CnMcokoT Ha KopucTeHa nNUTepaTypa ce NPUNoXysa 3aefHo CO TEKCTOT Ha nocebHa cTpa-
HUL@, a pebepeHLmTe ce 03HaYvyBaaT co COOABETEH pefeH 6poj 1 ce HaBeayBaaT Crnopes PefocneaoT
Ha umTupare. 3a HaBedyBaHETO Ha nuUTepaTypaTa ce KopucTaT npasunata Ha BaHkyBepckaTa KOH-
BeHUMja.
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Peanme 1 kryyHu 360pOBW Ha aHIMIUCKY jasuk: AKO TEKCTOT € NULLYBaH Ha MaKefdoHCKM ja3uk, Ha mno-
crnefdHaTa cTpaHuua Ha TpYZ4OT Ce MULLYBa HACMOBOT Ha TPYAOT Ha aHITIMCKY ja3uk, MMUHbaTa Ha aBTo-
puUTe, HACMOBOT Ha MHCTUTyLMjaTa Of Koja MOTEeKHyBa TPYAOT, Kako M MPEBOA Ha TEKCTOT Ha KycaTa
coapXuHa (pe3anMe) Ha aHrmUCKK jasuk. MiMuibaTta Ha aBTopuUTe He ce TpaHcKpubupaaT, a HacnoBoT
Ha ycTaHoBaTa 3a[0KWUTENTHO Ce NpeBedyBa Ha aHrmucky jasuk. OBOj Aen Ha TPYAOT 3aA0MKUTENTHO
Tpeba fa Guae nekTopupaH of NEKTop 3a aHMUCKK jasuk. Mof TeKCTOT Ha peaumMeTo Tpeba aa Guaat
HaBeZeH 3-6 KNy4YHM 360pa Ha aHITINCKY jasunK, KoM CryXaT 3a MHAEeKCHparbe Ha TPYOoT.

MpunosnTe BO TPyAOT BO hopMa Ha rpadhMKOHU, CrUKK, Tabenu, upTexu unu gotorpacdum He Tpeba
Ja ce BHeCyBaaT BO TEKCTOT Ha TPYAOT, TYKy Ce ucnpakaar Kako 3acebHu gogatoum obenexaHu Bo
ropHWOT NneB aron kako ,[punor” n co peaeH apancku 6poj. Cekoj npunor ce obenexysa co apancku
GopeBm crnopen peaocnenoT Ha nojaByBake BO TEKCTOT (Ha npumep, Tabena 1, Cnvka 1. u cn.) u 3a
CEKOj MpMIIor ce AaBa KpaTok HACMoB.

[okonky npunorot (Tabena, cnuka, dotorpaduja) e nosajMeH og apyro Mecto, Tpeba ga ce unutmpa
13BOPOT M [ja Ce MPUIIOXU MMCMEHO 0400pyBaHe JOKOMKY ce paboTu 3a 3alTUTEH MaTepujan.

CraHgapaHa cTaTuja Bo CMMCAHMETO — LMTUPake Ha NuTepatypara: Tpeba aa ce HaBeaaTt npeuTe 6 aB-
TOpW, @ JOKOJIKY Ce MOoBeKe, MO LIeCTMOT aBTop Ce Jodasa 1 cop., 0OGHOCHO et al., BO 3aBUCHOCT of Toa
Ha KOj jasuK e HanuwaHa pedepeHuara.

* 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 rn objaByBa criopes pegocnenoT Ha OCTaByBakbe,
TYKy Copes, NpoLeHKaTa 3a NOLUMPOKOTO 3HaYeHE U MHTEPEC 3a COAPXMHATA NPEe3eHTVPaHa BO TPYAOT.

TpynoBMTE LWITO He M UCMONHYBaaT KpUTepuymmTe 3a nybrnmkyBake He UM ce BpakaaT Ha aBTopuTe,
KOW NMCMEHO, BO ENEKTPOHCKa hopMa ce M3BeCTyBaaT 3a Henpudakare Ha TpyaoT. ObjaBeHnTe Tpy-
[0BU Ce YyBaaT BO apxuBaTa Ha cnucaHmeTo MakedoHCKO cnncaHue 3a oranmornoruja.

ypeﬂ,yBaLIKVIOT o,u,6op ogHanpeq ce 3a6naro,uapyBa 3a UHTEPECOT U copa60TKaTa M M CTON Ha pac-
nonarake Ha CUTE 3anHTEPECMPAHN aBTOPMU.

BoepnHo, M nocakyBa ycnex Ha cuTe NoTeHUMjariH MaHW aBTopy.

YpeayBauku ogbop Ha cnucaHUeTo
MakenoHcko cnucaHune 3a ogpranmororuja
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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 3ecm, 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 I, 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

MAKEJIOHCKO CIITMCAHHUE 3A ODPTAJIMOJIOTUIJA




[ ODTAJIMOJIOIIKM HACTAHU 2015

KAJIEHOAP HA NMOBAXHU
CTPYYHU HACTAHU
BO TekoT Ha 2015 roguHa

HauuoHaJIHH CTPYYHO-HAYYHH HACTAHH M

e CTpy4eH cocTaHOK Ha 3apyxeHUeTo Ha odpTtanmornosmn Ha MakefgoHuja
- 25.03.2015, Ckonje
Tema: AnjabetnyHa peTuHonaTuja - pacTedkun Npeanssuk Bo opranmMonorujaTa
Mokposuten: Bayer Health Care
e CTpyyeH cocTaHOK Ha 3apyxeHneTo Ha opTanmono3u Ha MakegoHuja
- 22.04.2015, Cronje
Tema: KoHTtaktonoruja
Mokposuten: UnimedPharma
e CTpyuyeH cocTaHOK Ha 3apyxeHueTo Ha ochTanmorno3u Ha MakeaoHuja
- 22.05.2015, Cronje
Tema: MMaykom
MokposuTen: Evropa Lek Pharma
*  MefyHapogeH ohTariMONOLLKM CUMMO3NYM
- Hoewmspu 2015, Ckonje
Opranusatop: 3apyxeHve Ha ogTanMonoan Ha MakezoHwja
e XIX KoHrpec Ha nekapute Ha MakenoHuja,
1- 3.10.2015, Ckonje

MeryHapoaHu o)Ta/IMOJIOMIKH HACTAHH M

¢ |l KoHrpec Ha rnaykomaTono3su Ha Cpbuja, 15 - 16. 5. 2015, KonaoHuk

* [lpB koHrpec Ha odpTtanmono3suTe Ha Peny6nuka Cpncka co mefyHapoaHo
y4yecTBoO, 29 - 31. 05. 2015, buenunHa, bocHa n XepuerouHa

*  EBponcku odpranmonoluku koHrpec (SOE), 6 - 9. 6. 2015, BueHa, ABcTpuja

* VI koHrpec Ha EBpornckaTa acouujauuja 3a KOpHea
(EuCornea), 4 - 5. 9. 2015, bapuenoHa, LLnanuja

e Xll koHrpec Ha KaTapakTa U pedpakTUBHa Xupyprmja
(ESCRS), 5 - 9. 9. 2015, bapuernoHa, LLnaHnja

e XV koHrpec Ha EBponcka acouumjauuja 3a petuHa (EuRetina), 17-20. 9. 2015,
Huuya, ®paHuymja
e XVI koHrpec Ha odTanmono3sute Ha Cpbuja, 24 - 27. 9. 2015, Cybotuya

e [lpB koHrpec Ha ocTanmono3ute Ha LipHa MNopa u Xll koHrpec Ha ochTanmo-
nosute Ha JyronctouHa EBpona (SEEOS), 15 - 18. 10. 2015, beuunku, byaBa,
LipHa lNopa
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m V" MAKEQOHCKMU MEI YHAPOOEH
\-/ ODPTAJIMOJIOLWLKHN CUMITIO3NYM
www.zom.mk - Ckonije 15 HoemBpu 2014 rognHa

e-mail: macjophthalmol@zom.mk
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