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Abstract

The significance of the correct fit of RGP contact lenses for visual
acuity
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Summary

RGP, or "rigid gas permeable lens”, represents a hard, gas-permeable contact lens used as
an optical aid in the correction of refractive anomalies such as myopia, hypertherapy, and
astigmatism. They are characterized by high oxygen permeability, resistance to deposits, good
maintenance of corneal metabolism, exceptional optical characteristics and sometimes the
only solution for correcting the refractive error of the patient. This stady describes how
different fitting of this contact lenses affects visual acuity of the pacient along with some
photos of different types (models) of fitting.
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ISTRAZIVANJE ZADOVOLJSTVA OPTOMETRISTA ZAPOSLENIH U
SPECIJALIZOVANIM OFTALMOLOSKIM BOLNICAMA U SRBIJI

Dr Nevena Cur¢i¢, Marija Mili¢evi¢
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Prirodno-matematicki fakultet

Rezime

Rad u specijalizovanim oftalmoloskim bolnicama zahteva punu posvecenost i saradnju tima
koji radi na istom zadatku. Istrazivanje koje je sprovedeno u Novom Sadu i Beogradu
ispitivalo je u kojoj meri su optometristi zadovoljni svojim radnim mestima u
specijalizovanim oftalmoloskim bolnicama i gde vide propuste u organizaciji procesa rada.
Analiza je radena u odnosu na duzinu radnog iskustva, pripadnost odredenoj starosnoj grupi i
u odnosu na pol ispitanika. Na osnovu dobijenih rezultata moguce je otkriti slabe tacke u
organizaciji procesa rada koje su prepoznali optometristi, utvrditi razloge njihovog
nezadovoljstva i shodno tome bolje sistematizovani poslove i zaduzenja optometrista.

Kljuc¢ne reci: optometrista, oftalmoloska bolnica, organizaciji procesa rada.

RESEARCH OF THE SATISFACTION OF OPTOMETRIST EMPLOYEES IN
SPECIALIZED OFTALMOLOGICAL HOSPITALS IN SERBIA

Abstract

Working in specialized ophthalmic hospitals requires full commitment and cooperation of the
team working on the same task. A survey conducted in Novi Sad and Belgrade examined the
extent to which optometrists are satisfied with their jobs at specialized ophthalmic hospitals
and see failures in organizing the work process. The analysis was made in relation to the
length of work experience, belonging to a certain age group and in relation to the sexes of the
respondents. On the basis of the obtained results, it is possible to detect weak points in the
organization of the work process recognized by optometrists, to determine the reasons for
their dissatisfaction and consequently better systematized tasks and duties of optometrists.

Keywords: optometrist, ophthalmic hospital, organization of the process of work.
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1. ULTRASOUND

Ultrasound is a longitudinal mechanical wave with frequencies greater
than 20 kHz. Ultrasound is well spread through the liquid and solid, and reflects
on the border of two different areas and because of that is widely used in
medicine. Ultrasound frequencies of MHz order are used for imaging various
organs and tissues in the human body. In ophthalmology and optometry
ultrasound sonography is considered as non-invasive technique that provides
information of the size and structure within the eye. Ultrasound sonography is
especially used when conventional methods of examination are insufficient to
provide accurate diagnoses.

2. ONE-DIMENSIONAL AOSCAN ULTRASONOGRAPHY

Amplitude scanning (A—scan) is an ultrasound method that is almost
exclusively used for eye biometrics. A-scanning probe is rod-shaped, using
8-12 MHz frequencies. A—scan name comes from the fact that this technique
shows the size of the amplitude of the reflected wave (A—amplitude). The
internal elements of the eye are visualized by recording reflections of ultrasound
waves from the internal eye tissue. Echoes (reflection from the boundary
surfaces) returns to the probe and after being processed are displayed on the
screen as white peaks (Figure 2). Each peak corresponds to a reflection from one
boundary area, so the distance between the peaks is used to calculate the distance
between the various structures in the eye.

There are two A-scanning techniques, immersion and contact (direct)
(Figure 1). In the immersion technique, the probe is not directly attached to the
cornea as in the case of contact technique, but is dipped into a small silicone tube
with a liquid, which gives greater comfort to the examined person. In contact
technique, the cornea is anesthetized because there is direct contact between the
cornea and the probe. Immersion technique is proved to be a more precise
method for measuring the value of the axial length of the eye because the
compression of the cornea is avoided. Accurate eye biometrics is very important
especially when it comes intraocular lens surgery.



a -
Figure 1. Immersion and contact technique A-scan methods

The results of the A-scan ultrasonography using contact technique are
shown in Figure 2. The first green horizontal line indicates the point of contact of
the probe and cornea, while the other two represent the front and the back of lens
capsule The space between them represents the thickness of the lens. The last
two horizontal green lines indicate the location of the retina and sclera with
further propagation and attenuation of the signal through the orbital tissue.

Ultrasound echo peaks shown (Figure 2) within the lens can be
explained by dense opacities by type of cataract. High levels of ultrasonic signal
reflections are characteristic of the retina and sclera, while the intensity of the
ultrasound beam is gradually weakened passing through the orbital tissue.
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NCTPAXKUBAIBE 3A/I0BO/bCTBA
OIITOMETPUCTA 3AIIOCJIEHUX Y
CIIEIUJAJIM3OBAHUM OPTAJIMOJIOIIKNUM
BOJTHULIAMA Y CPBUJU
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1. YBOJ

Ha caBpemMeHOM paJHOM MecTy, Ile 3allOCJICHU 110 MPABHIIY IPOBOJE
BHUILE BpeMeHa HEero y OWmIo KojeM IPYroM APYLITBEHOM OKpYXemy (IITO
YKJbydyje U OJHOCE Ca IIpUjaTesbuMa U IOPOAUIIOM), HEOIXOIHO je oMoryhutu
Jla 3anocieHu ocehajy oarosapajyhu HUBO 3aJ0BOJbCTBA IIPH pafy, Kako Ou ce
op>kala MOTHMBAlMja 3a pajJ U KOHTHHYUPAHO IOCTU3aIH 3allpTaHU IOCIOBHU
WJBEBH. Y CTUMYJATHBHOM OKPYXKEHBY MOTY Ce OYEKHBATH M HaJIPOCEYHH
pe3yaTaTd paja, ITo JONPUHOCH yBehaHOM IOCIOBHOM yclexy U yHanpehemy
[OJIOXKAja CaMor IIOCIOJAaBLa Y KOHKYPEHTHOM IIOCIOBHOM OKpYXElmY Y
yCJIOBMMA CII000/IHE TPKHUIIHE eKoHoMUje [1].

3a710BOJECTBO  HA PAgHOM MeCTy O IOoceOHOr je 3Hayaja y
OIITOMETPH]CKOj CTPYIH, KaO YCIY)KHOj JENAaTHOCTH, Y KOjOj 3amocieHH y
npenysehy gonase y HemocpeAaH KOHTakT ca IPUMaolKMa yciyra, kpeupajyhu
cIUKy o caMmoM Impenysehy u ydectByjyhu y cTBapamy yTHCKa O IPYXKEHO]
YCITy3H.

Belie 3a10BOJECTBO 3aIIOCIIEHOT c€ MpECInKaBa Ha KBAJUTETHUJH Paj
ca mpuMaoluMa yciyre (HmandjeHTHMa y O(TaIMOJIONIKO] OONHHIIM), IITO
JonpuHOcH BehieM 3a/10BOJBCTBY YCIYTOM M OBOJBHU]O] MEPLETIIIMjH KBAIHTETA
yenyre ofi ctpaHe nanujenara [2] [3].

2. 3ATIOBOJbCTBO HA PA/JTHOM MECTY

PesynTary uctpaxkuBama 0Ka3ali cy Ja ONTOMETPUCTH He NMOKa3yjy
BHCOK HHBO 3aJ]0BO/bCTBA CBOjUM pPAaJHUM MeCTOM. Y3umajyhu y o003up
MIPOCEYHE OJArOBOPE CBHX HCIMTAHWKA HAa MHTamkba KOjUMa CE TpaKuija OLeHa
3aJI0BOJECTBA Ha PaHOM MECTy, NPOCEYHA OLEHa 33J0BOJBCTBA HA DPAJHOM
MecTy u3Hocu 3,005.

Hajehu cteneHn 3ag0BO/bCTBA HCKa3aH je IO MHUTakby TEXHUYKUX
ycioBa paja, Tj. HUBOA ONPEMJBCHOCTH PagHOr MecTa (TpocedHa oreHa 3.7),
oK je mehy ocTaimx [eBeT KaTeropuja OleHkUBamba 3aJ0BOJHCTBA, YaK IMET
KaTeropuja OLEHEHO UCIOANPOCEYHOM OLEHOM: MCIIOJ] OLEHE 3 BPEAHOBAHO je
3aJ10BOJECTBO 3apaaoM (2.95), opranuzanujom paja (2.8), yuemhem 3anocieHor
y opranm3zandju paga (2.65), MeljyJbyACKUM OfHOCHMA Yy KOJIEKTHBY H



KOMYHHKaIHjoM ca nociogasieM (o0a onemena ca 2.75). Y pacnony of 3.05
1o 3.25 xperaino ce 3aJ0BOJLCTBO PATHAM BPEMEHOM H CTPYIHOM CapaamboM ca
konmerama (mo 3.05), IOk cy IpenasHy OIICHY joml JOOWIM 3a0BOJHCTBO
moryhHomhy crpydHor ycaBpmiaBama (3.1) M 3a0BOJBCTBO KOJIMYMHOM
CTPYYHHX PaIHUX 3aj[aTaKa y CBaKOJHEBHOM pany (3.25).

3a0BO/LCTBO HA PafiHOM MeCTy

KomyHuKaLmja ca nocnngasuem
Mehy/by AcKH 0AHOCH

CIpysHa Capayirba Ca KOlIel avd
Yyewhe y opr. paga
OpraHuzaumja paga

CTpyuHK 3303111

YcaBpLuasare

3apagna

PapgHo Bpeme

Ycnoeu (onpema)

0,000 0500 1,000 1,500 2,000 2500 3,000 3500 4,000 4500

W 57 CTaXa M Marbe M MpeKo SrcTaxa M 301 u Mnahy  CTapujv o4 30r M HeHe B Mylwkapuy M Mpocek

Cnuxka 1. 3a70B0OJECTBO OIITOMETPUCTA HA PATTHOM MECTY

Pesyntaté mOKa3yjy MAa Cy MYIIKapH{d ONTOMETPUCTH HEIITO
3aJI0BOJbHUjH CBOJUM PaJIHUM MECTOM y OIHOCY Ha XeHe (Ipoceyne orene 3.25
n 2.842). Koxg xeHa je mnoceOHO IpPUMETaH M3Yy3€THO HHU3aK CTENEH
3a70BOJBCTBa MelyJbyACKMM ORHOCHMAa Ha pajHOM MecTy (TIpocedHa OIeHa
1.917 y omHocy Ha 4.0 Kox MyIlIKapana), 10K je KOJ MyLIKapala HHXH CTETeH
3a/I0BOJbCTBA PAJJHIM BPEMEHOM Y OAHOCY Ha xeHe (2.5 y onHocy Ha 3.417).

Mrnalju ONTOMETPUCTH MMajy TOTOBO MCTOBETaH CTEMCH 3a/0BOJHCTBA
pamHMM MECTOM Kao M HHXOBE crapuje Kosere (mpocevHa omeHa 3.067 3a
ornrromerprcte ca Bumie ox 30 roguHa crapocty, HacynpoT 2.979 ca 30 u mame
roauHa; mpoceyna onena 3.0 3a onToMeTpHCTE ca BHUIIE O HET T'OAMHA PaJHOT
craxa, ogHocHo 3.013 ca mer m Mame romuHa). Mmak, paziuke wusmely
HUCKYCHHjUX U MiahHX KoJiera yTBpljeHe Cy y moriieny 3aJ0BOJbCTBA KOITHIUHOM
CTPYYHHX DaJHHX 3aJaTaka, I[ie Cy CTapHje Kojere 3HaTHO 33/JI0BOJbHH]jE
CBOjoM yinoroMm Ha pamHoM Mecty (omeHa 4.0 3a 3amociene crapuje ox 30
roauHa, Hacynport 2.929 3a mualje; 3.5 3a 3amocieHe ca mpeko 5 rouHa pagHOT



cTaxka HacympoT 2.875 3a OHe ca MamuM CTaXOM), JOK Miahe koiere Oosbe
OLICY]y CBOj€ 3aJ0BOJBCTBO CTPYYHOM CapailOM Ca Kojerama Ha pPajHOM
Mmecty (onena 2.33 3a 3amocnene crapuje ox 30 roauna, Hacympor 3.357 3a
mialje; 2.667 3a 3amocieHe ca Mpeko S5 rofinHa pagHOr cTaxa HacympoT 3.625
3a OHE Ca MAalbHM CTaXOM).

3. 3AK/bYYAK

Pesynratu aHkeTe IOKa3yjy Aa ONTOMETpUCTH Yy HajBehoj Mepu HuCy
3aJI0BOJbHH  CBOjUM paJHUM MeECTOM Yy jJoMahuMm cHenujann3oBaHUM
opranvonomkuM OonHHWIAMa. Y HaMepH IOCIOAaBIa Ja IPHCTYIH
CHCTEMCKOM peIllerY OBOT IpodiieMa, IT0Ka3alo ce Jla ce He MOXE MPHCTYITHTH
Ha WCTH HaYHH CBUM KaTeropHjaMa 3aroclieHHX, Oynyhn na pasmmdamte Tpyme
HMajy pas3iMYHTa HUCKYCTBa y paay U Buljema pagHOT OKpyXKema, Te Ja Ha
pa3IMYAT HAYHH BPEIHYjy KapaKTepHUCTHKE paja y CIEIHjaTH30BaHIM
Oo(TaNIMOIONIKAM OOTHHUIAMA.

Hajupe je yrBpheno ma cy 3amocienn y Hajehoj Mepu paszodapaHu
OpraHM3allFjoM pafa KOJ IOCNIOfaBIa, Kao M COICTBEHMM ydemheM y Toj
opraHuzanyju. YHampehemeM OBOI CerMeHTa MOXKE ce OYEKUBAaTH Ja O ce
YHamnpenuwio W 3aJ0BOJBCTBO MehysbyackuM onmHocMMa, KOju cy Takohe
OICE-CHH HETATHBHO, a OBO je CBAaKaKo 3HAYajHO €KOHOMHYHHje of yBehama
3apajie Ha HUBO 32 KOjH O¥ 3aITOCIIeHH PEeKIIN Jla MX 33/[0BOJbaBA.

IotpebHO je na KBaIUTETHUjy OpraHU3allUjy MOCIOBama NpaTH U
OlLICHUBAE KBAIUTETa paja 3alloCIeHUX U aJeKBaTHO HarpahuBame
CTPYYHOCTH y pany.

VY mornexy cHemuHYHOCT pPa3IHUMTHX KaTeropuja 3alocieHNX,
YTBPhHEHO je Aa Cy >keHe CKIOHHMje Jia IPUXBAaTe OLEHY Pajia ako ce IPH JaBamby
olLieHE y 003Up y3MY M YTUCIIM CaMUX MallMjeHaTa, Te Ja CTapHju ONTOMETPUCTH
BUIIIE 1IEHE MUIbEHE CBOjuX Konera. Miale xonere he moceOHO LIEHUTH OHE
IIPOMEHE Koje JonpuHecy noBehamy obuMa CTpydHOr paja.

KonauHo, cTpydHO ycaBpIlaBame je MPEMNo3HATO Kao M3Y3eTHO BaXkaH
€JIEMEHT pajia y CIIeLHjajJM30BaHOj O(PTAIMOJIOLUIKO] OOJHUIK U INPEICTaBba
OKOCHMIly He camo yHampehewa crpyuHocTH Kanpa, Beh u yHanpehema
3a10BOJGCTBA HA PAJHOM MECTY.
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CORRELATION BETWEEN PRESBYOPIA AND THE PATIENT’S AGE

Sinisa Glavas
University of Novi Sad, Faculty of Sciences, Department of Physics, Optometry

E-mail: sinisaglavas@ymail.com

INTRODUCTION

Presbyopia (or age-related farsightedness), which results in the need for visual aid (glasses), is a
consequence of elasticity loss not only in the lens of the eye, but the organism as a whole, and is caused by slight
changes that accumulate as the years pass at an increasing pace. As the lens of the eye loses some of its elasticity, its
ability to change shape and focus objects at different distances reduces. The elasticity loss is gradual and by the time
we realize we have difficulties focusing on objects that are near, the lense of the eye has already lost a significant
part of its ability to accommodate.

1. EYE ACCOMMODATION

Eye accommodation is the ability of the eye to clearly see objects at different distances, due to the refraction
of light through the lens. A young eye with a natural lens goes through an increase in the optical power, with the
ability to adapt to see near objects. This change is caused by an increase in the optical power of the crystalline lens
due to a decrease in the diameter of the lens, an increase of the axial density of the lens and an increase in the
curvature of the anterior and posterior surfaces of the lens.

The changes in the shape of the lens lead to a significant increase of its refractive power — for children aged
around 8, this increase is up to 13-14 D. In this way, the lens increases its refractive power from +20 D (a state of
disaccommodation — looking far), to +33D at the highest accommodation level when the object is 7-8 cm away from
the eye. This is a typical description of the eye accommodation originating from Helmholtz dating back to the mid-
19th century.

To understand the mechanisms of accommodation, it is important to understand the anatomy of the ocular
structures involved in accommodation and their corelations. These structures are: ciliary body, ciliary muscle,
anterior and posterior zonular fibers, lens capsules and lens substance.

Accomodation capacity is characterized by the scope and the width of the accommodation.

2. PRESBYOPIA

Presbyopia (age-related farsightedness) is a normal condition that is associated with the age in which the
eye accommodation decreases, and its manifestations depend on the usual needs and the scope of reading. Its
occurrence is caused by a physiological drop in the amplitude of accommodation, and it varies depending on the
individual, their profession and their previous refractive error.

Presbiopia is clinically recognized after the age of 40. It occurs when the scope of the accommodation drops
below 4 diopters.

There are several types of presbiopia:
1. Incipient presbyopia

2. Functional presbyopia

3. Absolute presbyopia

4. Premature presbyopia

5. Nocturnal presbyopia



3. CORRECTION (PRESCRIPTION) OF PRESBYOPIA

One of the most important parts of the eye exam done by an optometrist or ophthalmologist is examining
fundus oculi and measuring eye pressure.
There are several options for correcting presbyopia:

1. monofocal lenses

2. bifocal lenses

3. trifocal lenses

4. multifocal (progressive) lenses

5. contact lenses

6. accomodative lenses (in cataract surgery)

4. OBJECTIVE AND METHODOLOGY OF THIS PAPER

In order to examine and test the frequency and the levels of presbyopia, measuring the amplitude of
accommodation was used. Twenty patients took part in the research. The amplitude of accommodation was checked
monocularly.

To determine the amplitude of accommodation, a long ruler and an optotype at near was used. In addition to
the measurements of the amplitude of accommodation, the table shows the data obtained by measuring the distance
and near visual acuity using a subjective method.

The results lead to understanding that the patients with presbyopia have around average amplitude of
accommodation, meaning it decreased with age and no eye diseases were detected.

CONCLUSION

Presbyopia, as a physiological disorder, needs to be corrected, as it can result in the diminished quality of
life. Patients who come in the experts’s office to have their vision checked, also have the opportunity to have their
eye structures examined to discover possible pathological changes.

The average age of those first reporting symptoms of presbyopia is 42.
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IHHOBPEJIE OKA

" Ana Kuxuh
"Tpupoono-mamemamuuru paxyimem, YVuusepsumem y Hosom Caoy,

Jlenapmman 3a ¢usuxy, Onmomempuja
YBOJ

OpraH BUJA je 4ecTo MpeaMeT pa3HUX Tpayma, OWiI0o MUPHOJONCKHX, Ouio paTHux. [lopen unmeHune aa je
OKO Cpa3MepHO BeoMa MaJjM Jleo Haller Tejia, TpeGa UMaTH y BUAY M YHILCHHILY [a je OKO BHCOKOTU(EpeHIMPAHH
JIe0 IIEHTPAIHOTI HEPBHOT CHUCTEMa, T€ W3BECHE IIOBPEIE MOTY JOBECTH O HPEBEP3MOMIHMX IPOMEHa Y IOTJeny
IBeroBe QpyHKIHje.

HeomxonHo je ma ce CTYOEHTH ONTOMETPHjE YIIO3HAjy ca NMPOOJIEMAaTHKOM TPayMaTOOTHje OKa, jep Of
MIPaBUITHOT yKa3WBamba MpBe MoMohn JecTo 3aBUCH Aajba CyA0WHa moBpeljeHoT oprana BUaa.

ITpema BpcTH y3poKa IIOBpee OKa ce Jejle Ha: MexaHuuKe, (U3NUKe, XeMHUjCKe.

1. MEXAHHWYKE ITOBPEJIE

YV MexaHHUKe MOBpEE Caziajy: TyOuTaK ennuTena poxKmbade, CTPAHO TEJIO0 BEXKHaue TOPHET KalKa, CTPaHO
TEJIO POXKIbaue, KOHTY3HOHE U nepdopaTuBHE mMoBpene (ca u 0e3 3aApkaBara CTPAHOT Tesla, K0 M CUMIIATHIKa
odranmmuja).

2.1.eI'yburak emurena poxmwade. CBOAM ce y CTBapu caMo Ha Ae(eKT enuTena.

2.2.«CTpaHo TeJo BEXHaue roprmer Kaka: Y CBaKOJAHEBHOM JKMBOTY (Ha paJHOM MECTy WIM BaH paja)
MoXxe Jnohu 10 ynajgama cTpaHor Tena, Omino Koje Bpcre. OHO ce OOMYHO MMIUIAHTHpA y CyOTap3aiHu KJbeO
TOpPHLET Karlka, MMOIITO je MPEIX0JHO JOCIEo Y KOHjyKTHBaHy Bpehuity.

2.3.«CtpaHo Teno poXmaye: CIMYHO Kao KoX eposmje poxkmade. [Ipahjena Onedapocnazmom,
¢dotodobmom, enrnpopoM, 1 IIIHjaPHOM XUIIEPEMHU]OM.

AR

Cnmka 1. CTpaHO TeNo poxKmade

2.4.*KoHTy3n0HE TIOBpee: Tyla TpayMa pa3HHUX IIpeaMeTa.

Crmka 2. [ToTKOXHH TOJUTMB AOH-ET KalKa I10cJie KOHTY3HOHE MTOBpeIe

2.5.<IlepdopatuBHe moBpene: Y OBy Ipylly chajajy OHE BpPCTE€ HOBpEAa IpPU KOjuMa je JOLUIO 10
nepdoparyje omoTada ogHe jabyuurie (pokmaue wim Oecomade). Mory OUTH U3a3BaHe pa3HUM MPEIMETAMA.



2. OU3NYKE U XEMUJCKE ITIOBPEJIE

*Y (¢usnuke mOBpene cCHaaajy: ONEKOTHHE W IIOBpene W3a3BaHEe 3pademeM (yNTpaBHOJETHH U
nHOpAIPBEHH 3palli); a Y XeMHjCKe ITOBpee: MoBpeIe KucennHaMa, 6azaMa 1 aHIITHHCKIM 0ojaMma.

a. OnexoTnHE Cy MOBpee N3a3BaHe JI¢jCTBOM TEPMHUYKUX areHaca (TaCoOBHTO, TEYHO, UBPCTO).

VYIITpaBHOJIETHN 3pany Cy 3paly 4Hja TajacHa TyXXHHAa Mama O]l BUAJBMBOT 3padema (<400nm). Mory
n3a3Baru cieneha o0osbema: KepaTOKOHjyKTUBUTHUC, odTanmua..)

Wndpanpsenu 3paim o0yxBarajy eJeKTPOMaHETCKO 3padyele C TaJlaCHUM Jy)KHHama BehuMm oj TajiacHe
Jy)KMHE BUJUUBMBE CBETJIOCTH a MamHMM OJl TaJlaCHE IY)XKMHE paano Tanaca. Mory CBOjUM J€jCTBOM H3a3BaTH
N3BECHE MATOJIONIKE ITPOMEHE Ha OKY.

b. *3aBHCHO Of1 BPCTE XEMH]CKOT CPEJCTBA KOje je JIONeNI0 Y OKO XeMH]CKe ITOBpE/ie CBPCTAaBaMoO y
IBe rpyme: 1) moBpene KucenuHaMma U 2) mospese 6a3aMa. 3aje IHUIUKH IEPMUH UM je: Kay30Me.

IloBpene xkucennunama Hajuenthe m3asuBajy azotHa (HNO;), cymmopra (H,SO,) u cuphetna kumcenmna
(CH3;COOH). One cBojuM J1ejcTBOM JOBOJAE IO KOaryJallnoHe HEKPO3e YCie CTBapama aluI0aI0yMUHaTa KOju
HCTOBPEMEHO CTBapajy M jellaH 3allITHTHH CJI0j KOju oHeMoryhaBa ajbu MpoAop KHUCENnHE Y Iy0Jbe CI0jeBe TKHBA.

Cnuxka 3. Kay3oma — moBpenia oka a30THOM KHUCEIIMHOM
IloBpene ©Oazama Hajuemrhe wm3aszmBajy ramenun kpeu (CaOH),, amommjak (NH,OH) m xamena coma
(NaOH). Tok xeMujcke moBpene 6azama MMa TEXH pa3Boj ¢ 003MpoM Na 0a3e y KOHTAKTy ¢ TKHBUMA MPOIUPE Y
Iy0Jbe Ci10jeBe TKHBA.
J[ToBpene aHmIMHCKAM O0jama Cy IOBpeie MACTHIbaBOM OJIOBKOM. KapakTepucTudHa je miaBojbyondacTta
60ja 3axBaheHHX [eI0Ba BEXIbadye KOje 4eCTO yOp30 MoKa3yjy 3HaKe HEKPO3e.

3. PATHE IIOBPEJIE

ParHe moBpeze Cy y3pOKOBaHE EKILIO3MBHUM CPEIECTBHMA, MPOjEKTHIOM M3 PYYHOT BAaTPEHOT OpYXja,
TY[IMHOM MEXaHHYKOT Tena, yAapoM Ba3AyIIHOr Tajiaca, BHCOKOM TEMIIEPATypoOM, XEMHjCKHM CpEICTBHMA,
panujanom, 6JbECKOM CBETIIOCTH P EKCIUIO3HjU HyKJIeapHe OoMoe.

OBe moBpene MOTY MPOY3pOKOBATH HajTexa omuTelieha OKa M MPOTHO3a HE 3aBUCH CaMO O] TEKHHE
noBpene Beh 1 o1 6aroBpeMeHOTr ¥ MPaBUHOT JICYCHha.

IIpema y3poKy ce JAene Ha: MeXaHWYKe, (GU3nUKe (TepMHYKe, paJdjalllioHe, CBETIOCHE), XEMHjCKEe H
HOBpPEIE HACTANE YCIIe]] yaapa Ba3IyIIHOT Tanaca.

3AK/bYYAK

30pumaBame TOBpeaa y MUPY Koje cy HaHeTe Owio ciydajHo (y WrpH, CIOpTy, Ha paxny), Owimo, mMak,
HaMEpHO, Of CTpaHe IpYTuX Juna (Hajuemhe y Ty4dw WK y paTy, 0a3upa Ha WCTHUM MPHHIUINHAMA, ajl HaYWH
30pumaBama Tpebda nprirarogutu nocrojehuM ycmosuma. CeM Tora, JeKap IpakTHYap MOpa MO3HABAaTH IpaBHIIa
yKaszuBama MpBe IMOMOhM MpH MOBperamMa opraHa BHAa NMPHIUKOM eJIEMEHTapHMX, MAaCOBHUX MM caoOpahajHux
Hecpeha.

JIUTEPATYPA

1. Jp Mwmnan bnarojesuh, np Omra Jlurpmaun, ODPTAJIMOJIOI'HIA, Yubenux 3a cmyoenme MmeouyuHe,
(MenumuHcka kmura, beorpan- 3arpe6, 1979.)

2. Ilex II. Kancku, Knunuuka ogpmanmonozuja, lata Craryc, beorpan, (Ileto m3mame, 2003.)

3. http://www.datastatus.co.yu.



ETIOLOGY OF RED EYE

Kubina Kitti', Natasa Danilovi¢?, Sava Barisi¢®

L23Department of Physics, Faculty of Sciences, University of Novi Sad, Serbia
INTRODUCTION

Red eye symptome can be caused by sufusion, mechanical causes, hyperemia or encreased conjunctival
vascularisation. Also, red eye can appear as consequence of infectious, chemical or allergic causes.

1. RED EYE - THE MOST COMMON CAUSES

The most common causes of red eye symptoms are: subconjunctival bleeding, conjunctivitis, uveitis,
iridocyclitis, dry eye and contact lenses.

Subconjunctival bleeding occurs when small blood vessels burst under the tissue that covers sclera.

Table 1. Causes of red eye

Subconjunctival . .
bleeding Episcleritis
Hemosis of

conjunctiva Scleritis
Conjunctivitis Iridocyclitis

Conjunctivitis is inflammation that usually appears with symptoms such as eye tingle, pricking, itching,
pain, etc. A diffuse edema appears with constant swelling of conjunctiva. The consequence is that conjunctiva is so
swollen that it can even prevent the normal closing of the eye.

In acute glaucoma, epileptic veins are enlarged, the eyelids are swollen, sclera is hyperemic, the pupil is
ovally dilated and does not respond to light. The cornea is blurred and high eye pressure is present. The intraocular
eye pressure was so high that is not possible to measure.

Uveitis is inflammation of the whole middle layer of the eye, whereas iridocyelitis is the inflammation
of its frontal part (iris and cyliar body). The eye can be permanently damaged.

Dry eye syndrome occurs when the cornea and the epithelium of conjunctiva are damaged. This
condition and potential damage are caused by decreased moisture on the surface of the eye.

Complications of contact lenses are rare with RGP lenses. With the soft lenses complications are more
frequent due to improper maintenance, caring or infection problems. It is very important that RGP lens is properly
applied to avoid contact with conjunctive.



2. MATERIALS AND METHODS

For the perpouses of this paper two hundred eyes (100 patients) were examined. The Symptoms of red eye
were present in 89 patients on both eyes. After taking anamnesis from the patient, the autokeratorefractomety and
subjective refraction was performed for every patient. Biomicroscope examination was done at the end of the
procedure.

3. RESULTS

The results show that improper wearing of contact lenses caused symptomes of red eye in 26 people. The
most common cause was leaving contact lenses in the eyes too long. Also, these patients report improper cleaning ,
improper storage or not using appropriate contact lens solution.

According to the results, four groups of patients were formed. The first group consist of people between 15
and 25 years of age. In this group, most patients spend their time looking at near (reading, learning and using digital
devices), so the common cause of red eye was hyperopia. The second group consists of people that are between 26
and 35 years of age. Many patients from this group wear glasses or contact lenses. There were problems related to
refractive error such as: underestimated hyperopia, uncorrected hyperopia and overestimated myopia. Also, there
were patients who wear inappropriate spectacles or contact lenses. Half of the examined patients in this group
reported symptoms of digital eyestrain. In third group, there were patients between 36 and 45 years of age. Most of
these patients had hypertonia. In the fourth group there were patients older than 45 years. Most common cause of red
eye in these patients was uncorrected or underestimated presbyopia. These patients also reported symptoms of
hypertension and diabetes.

CONCLUSION

In conclusion, the majority of patients who were examined, had conjunctivitis . The major causes of this
condition are: infection, allergic reaction and cosmetics. The second common cause of red eye symptom is improper
use of contact lenses. Digital eyestrain also appears as frequent cause of red eye condition.
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1. INTRODUCTION

This study was performed to determine the influence of the RGP contact lens on visual acuity (VA) and
how this visual sharpness changes with the change in the lens fits.

1.1 RGP contact lenses

RGP, or "rigid gas permeable lens", represents a hard, gas-permeable contact lens used as an optical aid
in the correction of refractive anomalies such as myopia, hypermetropia, and astigmatism. [1]

They are characterized by high oxygen permeability, resistance to deposits, good maintenance of
corneal metabolism, exceptional optical characteristics and sometimes the only solution for correcting the
refractive error of the patient. [1]

1.2 Fitting the RGP lens

The term fitting implies the determination of a contact lens based on the topography of the cornea and
the evaluation of the interaction of that contact lens with the cornea. A well-adjusted contact lens should be well
centered on the eye, movable, comfortable and provide a satisfactory visual acuity (VA). [2]

With RGP lenses we have three main fitting philosophies: [3]

o A flatter fit
e Aligned fit and
e  Steeper fit.

2. TESTING FITES OF RGP CONTACT LENSES BY BIOMICROSCOPY

Biomicroscope, i.e. the slit lamp is used for examination of the front segment of the eye, which is of
great importance when it comes to fitting contact lenses. It consists of a relatively small microscope, through
which an eye and a light source is illuminated that illuminates that eye. [4]

In our study we used a biomicroscope with a cobalt blue light and we watched our patients eye whit a
hard contact lens on. On the eye we put fluorescein with which we could estimate the amount of tear lens that
was between the contact lens and cornea and thus determine the quality of the lens fits.

Our patient wears the spectacular correction shown in Table 1. For the test fit, we used RGP contact
lenses "OculoLens" produced by "OPTICUS" whose parameters are shown in Table 2.

Due to the small and negligible eye-correction on the left eye, in the following text, we will focus only
on theright eye.

Table 1. Correction of the patient with glasses

Sph (D) Cyl (D) Axis (°)
0D | -0,5 -0,25 100
0.S | -0,25

Table 2. Diameter and dioptric strength of test lens
TD (mm) BVP (D)

9,3 ‘ -3,00

The curvature value of the cornea that is important to us for determining the appropriate trial curve lens
is taken using the "WR-5100K, Grand Seiko Co." auto-ref / keratometer and is shown in Table 3.

Table 3. Keratometry patient



R1 (mm) Power (D) Axis (°) R2 (mm) Power (D) Axis (°)

0.D 7,94 42,50 178 7,87 42,87 88
0.5 7,91 42,62 31 7,81 43,25 121

In Figure 1 (left) we see what the flat fit of the contact lens looks like on the patient's eye. It's used the
base curvature lens is 7.9 mm and this is an inadequate fit.

In Figure 1 (in the middle), is shown an harmonized fit contact lens model. It is a base of 7.8 mm and
It's a good fit.

Too steep fit is shown in Figure 1 (right). With a base curve of 7.7 mm and it is as such, unacceptable.

Figure 1. Loose fit (left), harmonized fit (middle), firm fit (right).

The change in the visual acuity of the patient with different lens fittings is shown in Table 4.

Table 4. Influence of the base curve of the lens on the visual acuity of the patient.

BC (mm) V.0.
7.7 1.10
7.8 1.25

7.9 ‘ 0.9

Generally speaking, it always goes on a level, i.e., milder meridian, but there are deviations and that is
why it is very important to test lenses fit. In our case, the patient is comfortable with the lens comfort and visual
acuity, though is fitted with a steeper base curve, as can be seen from Table 4.

All previously mentioned is done on the right eye.

3. KEYWORDS

RGP CL - rigid gas permeable lens
Proper fit — aligned fitting model
V.0. — Visual acuity
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1. UvOD

Ovo istraZivanje je radeno kako bi se utvrdilo uticaj fita RGP kontaktnih so¢iva na vidnu ostrinu i kako
se ta vidna o$trina menja sa promenom fita so¢iva.

1.1 RGP kontaktna sociva

RGP, ili “rigid gas permeable lens”, predstavlja tvrdo, gas propusno kontaktno so¢ivo koje se koristi kao
opticko pomagalo u korekciji refraktivne anomalije kao $to je mijopija, hipermetropija i astigmatizam. [1]

Odlikuje ih visoka propustjivost kiseonika, otpornost na depozite, dobro odrzavanje metabolizma
roznjace, izuzetne opticke karakteristike i nekada jedino reSenje za korekciju refraktivne greske pacijenta. [1]

1.2 Fitovanje RGP so¢iva

Pod pojmom fitovanje podrazumeva se odredivanje kontaktnog sofiva na osnovu topografije roznjace i
procene interakcije tog kontaktnog soCiva sa roznjacom. Dobro podeseno kontaktno socivo treba da je dobro
centrirano na oku, pokretljivo, udobno i obezbeduje zadovoljavajuéu o$trinu vida. [2]

Kod RGP so¢iva imamo tri glavne filozofije fitovanja: [3]

e Ravniji fit,
e Poravnat fit i
e  Strmiji fit.

2. ISPITIVANJE FITA RGP SOCIVA BIOMIKROSKOPOM

Biomikroskop, tj. slit lampa se koristi za ispitivanje prednjeg segmenta oka, §to je od velikog znacaja
kada je u pitanju fitovanje kontaktnih sociva. On se sastoji od mikroskopa relativno male jacine, kroz koji se
posmatra oko i svetlosnog izvora koji osvetljava to oko. [4]

U naSem istrazivanju koristili smo biomikroskop sa kobalt plavim svetlom kojim smo posmatrali oko
pacijenta koji nosi tvrdo kontaktno soivo. Na oko smo stavljali fluorescein pomocu kojeg smo mogli da
procenimo koli¢inu suznog sociva koje se nalazilo izmedu kontaktnog sociva i roznjace i tako utvrdimo kvalitet
fita sociva.

Nas$ pacijent nosi naocalnu korekciju koja je prikazana u tabeli 1. Za probno fitovanje koristili smo
RGP kontaktna so¢iva “OculoLens” koje proizvodi “OPTICUS” ¢&iji su parametric prikazani u tabeli 2.

S obzirom na malu i zanemarljivu naocalnu korekciju na levom oku u daljem tekstu ¢emo se fokusirati
samo na desno oko.

Tabela 1. Naocalna korekcija pacijenta

Sph (D) Cyl (D) Axis (°)
0D | -0,5 -0,25 100
0S | -0,25

Tabela 2. Dijametar i dioptrijska ja¢ina probnog so¢iva

TD (mm) BVP (D)

9,3 ‘ -3,00

Vrednost zakrivljenosti roZznjace koja nam je bitna za odredivanje odgovarajuce bazne krive probnog
soiva je uzeta pomoc¢u “WR-5100K, Grand Seiko Co.” auto-ref/keratometra i prikazana je u tabeli 3.

Tabela 3. Keratometrija pacijenta
R1 (mm)  Power (D) Axis (°) R2 (mm)  Power (D) Axis (°)

0.D 7,94 42,50 178 7,87 42,87 88
0.S 7,91 42,62 31 7,81 43,25 121



Na slici 1. (levo) vidimo kako izgleda ravniji fit kontaktog so¢iva na pacijentovom oku. Koristeno je
soc¢ivo bazne krivine 7,9 mm i ovo predstavlja neadekvatan fit.

Na slici 1. (u sredini) je prikazan uskljaden model fita kontaktnog sofiva. On je baze 7,8 mm i
predstavlja dobar fit.

Previse strm fit se vidi na slici 1. (desno). Sa baznom krivinom 7,7 mm i on je kao takav neprihvatljiv.

Slika 1. Labav fit (levo), uskladen fit (srednji), ¢vrst fit (desno).

Promena u vidnoj o$trini pacijenta kod razli¢itih fitova so¢iva prikazana je u tabeli 4.

Tabela 4. Uticaj bazne krive so¢iva na vidnu ostrinu pacijenta.

BC (mm) V.0.
7.7 1.10
7.8 1.25

7.9 ‘ 0.9

Generalno gledano, uvek se ide na ravniji tj. blazi meridijan, ali postoje odstupanja i zato je veoma
znacajno fitovati probna so¢iva. U naSem slucaju, pacijent zadovoljan udobnos¢u soéiva i vidnom ostrinom iako
je fitovan strmijom baznom krivinom, $to se vidi iz tabele 4.

Sve predhodno navedeno radeno na je na desnom oku.

3. KLJUCNE RECI

RGP CL — tvrdo, gas propusno kontaktno so¢ivo
Pravilan fit — poravnat model fita
V.O. — vidna ostrina
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ABSTRACT

In this paper the possibilities of fitting spherical power effects bitoric (SPE) contact lenses
(compensated bitoric) were examined in the area between the classic application of these lenses and
spherical contact lenses. The starting point was the fitting of compensated bitorics in a flexible low
toric approximation model. In this way by the created cylindrical tear lens the spectacl cylinder is
completely compensated. The guidelines for fitting and empirical calculation of the parameters of a
suitable correction lens are given in the paper.

Keywords: Spherical power effect bitoric contact lenses, SPE, Compensated bitoric, RGP lens fitting, Flexbile
LTA, Empirical fitting.

1. INTRODUCTION

Bitorical RGP contact lenses are used in many cases when the toric back surface/spherical front surface of the
lens leads to an excessive amount of residual astigmatism. That can be corrected by the production of a cylindrical
front surface also. The special form of these bitoric lenses is spherical power effect (SPE) bitoric (compensating
bitoric).This lens has spherical power when it is on the eye, but it has a toric design. It can be understood as a lens
which has a minus cylinder on the back surface and the same axis, but plus cylinder on the front surface. SPE is
fitted in the conditions when the patient doesn't have a cylinder in the spectacles refraction (SA=0), but the cornea
has toric shape. As a rule, the compensation bitoric is fitted in FAM model (full alignment model), which means that
the lens is full aligned with cornea and there is no cylindrical tear lens between the lens and the cornea. On the other
hand RGP lenses are used in cases when spectacle cylinder (SA) is approximately equal to corneal (CA). In this
paper the possibility of fitting the RGP lens for all other situations which lie between spherical lenses and
compensating bitorics (SPE) will be considered.

2. RESULTS AND DISCUSSION

In classical fitting of the contact lenses with compensating bitoric, the full
alignment model (FAM) is used. The back side of the lens is chosen so, that the step
and flat meridian is completely aligned with the surface of the cornea. The

n, Tgy

cylindrical power of the compensating bitoric is determined on the basis of the magic Contact Tear
number: optical equivalent of the material which the lens is made of tbns Cornea
ncL —1
c=—LE 1338 (M

for the contact lens material of the refractive index Ng =1.467. So the cylinder of

the compensating bitoric is empirically calculated as _']' 38(CA-SA)

Cyl =¢-CA=1.38-CA 2) Figure 1.: Empirical
where the absolute value of corneal astigmatism is marked with CA. principles of FLTA

fitting

On the other hand, in the case of a low toric approximation (LTA) the steep
meridian is fitted slightly more flatted than the cornea, so that the total astigmatism (SA) of the eye is partially
compensated by the created tear cylindrical lens. This has been inspired by the idea of using the model called
Flexible LTA (FLTA), which can be apply in fitting of compensating bitoric. The basis is that the compensating




bitoric (SPE) which doesn’t have cylindrical power, is fitted more flatted in a steep meridian. The request is that the
induced cylindrical tear lens has the value of the total required cylinder (SA). In Picture 1. is this case schematically
given. The surface of the cornea has toricity in the air +CA. Flat meridian of the lens is fitted aligned, while the
curvature of the steep meridian is chosen that the induced tear lens (which has the back curve of the steep meridian
of cornea) has spherical power of -SA (because a minus lens is created due to a flat fits). So the front of the tear lens
has a total cylindrical power.

Cyltearfilm surfaces = CA—SA 3)

This can be compensated by the cylinder of the same intensity and axis, but negative cylinder power. Here the field
of possible application of FLTA is seen: it can be used in each cases when

CA> SA @)

Appropriate cylinder power of the back surface of SPE lens (that means the power of the lens in the “material”,
which has the same curve as the needed correction) can be easily calculated on the base of magic number and
equation (2) as

CylcL =—¢-(CA-SA) )

Because this cylinder is compensated from the front by a cylinder of the same axis, but with positive power,
cylindrical correction at the end comes only from the created tear lens (Picture 1.)

Table 1: Parameters of empirical fitting with FLTA

Conditions: SA<CA
Lens: SPE Compensating bitoric
TD = available
BC=flat K
BVP =Rx (Vertex correction)
Correction Cylinder: SA
Cylinder axis: flat K
SPE CL Cylinder: 1.38 (CA-SA)

The basic parameters in empirical fitting of the compensating bitorics by the model FLTA can be seen in Table
1. The lens basic curve (BC) is chosen as a flat K, since the curve in a steep meridian is released from the cornea
(known rule for LTA). The spherical power of the lens is taken as the subjective spectacle refraction corrected to the
vertex distance. Achieved cylindric correction is SA, and the cylinder of the surface of the compensating bitaric lens
is given by a relation (5).

CONCLUSION

SPE bitoric contact lens in FLTA fitting model can be successfully used in cases that lie between the field of
application of spherical RGP lenses (SA=CA) and the field of application of the aligned compensating bitorics
(aligned-SPE) (SA=0). Due to its design and absent of cylindrical optical power, SPE is the ideal solution to the
problem in case when SA is between the values 0 and CA. In other words FLTA fitting of the spherical power effect
bitorics can be applied to cases CA>SA. On the other hand the flexible fitting of SPE allows better movement of the
contact lens and thus a better exchange of tears from the standard FAM model. Correction with FLTA provides full
correction without any residual cylinder using a relatively standard and accessible contact lenses.
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INTRODUCTION

Fusion is one of the three elements of binocular vision. Fusional reserves (FR) are the measure of fusion
reflex needed to overcome phorias. It is measured in the prism necessary for its break-down and perception of
double vision. For normal healthy eye, it is necessary that at least 1/3 of fusional reserves are available all time.
Measurements are carried out at distance and at near. We also measure vertical and horizontal fusional reserves. As
for both vertical and horizontal there are positive and negative values. When we measure vertical, we use prism base
up and prism base down, and for the horizontal we use the base out and the base in. The base out stimulates
convergence, and the value required for producing diplopia is positive (PFR). The base in stimulates divergence and
the value required for diplopia is negative FR (NFR).

1. PROCEDURE

Measurements are performed by slight increases in prism values under binocular viewing conditions. This
prism increase will cause certain points which the patient should report to us. Those points are: blur point, break
point, recovery point. Normal values for horizontal FR are (in prism D): distance positive 12-16 / 18-22 / 14-18, and
for distance negative - / 6-12 / 4-8, near positive 20-28/ 26-34 / 22-30, near negative 6-10/ 12-18 / 8-14. And values
for vertical are for distance and near: - / 4-6 / 2-4 [1]. Measuring FR can be done by using phoropter or prism bar. In
this examination prism bar was used. At the beginning of the procedure it is explained to the patient what will be
done during the test. The patient should wear their distance refractive corrections. Position yourself in front to see
the patient's eyes without obstructing. Ask a patient to fixate the letter that is one row above than the best visual
acuity.

1.1. HORIZONTAL FUSIONAL RESERVES

First measure horizontal fusional reserves for near and then for distance. Increase prism value gradually
until the patient reports blur point. Stop measurements and ask the patient to attempt to clear the letters. If letters can
be cleared continue to increase prism. If letters cannot be cleared, that means that the blur point is reached (in some
situations there will not be blur point). Continue to increase prism until patient reports double vision. This means
that break point is achieved. In this point eyes can no longer make motor response to overcome the prism power and
visual axes are no longer in alignment [2]. After break point slowly reduce the prism until patient reports that two
images become single image again. That is recovery point.

1.2. VERTICAL FUSIONAL RESERVES

After horizontal measurements are done, next step is to measure vertical FR. When measurements for
vertical FR are performed, blur point will not appear. Put the prism bar in front of one eye and gradually increase
prism value until a patient reports double image (break point). After a patient reports double image start decreasing
prism values until the patient reports recovery of image (two images forming a single image). Repeat measurements
with prism base down/up depending on which one you measured first.



1.3 COMMON ERRORS

During this test, examiner can make some common mistakes which are: expecting a blur point when
measuring vertical fusional reserves, carrying out the test in those patients who do not have binocular vision at the
test distance, providing an inappropriate stimulus to accommodation through poor choice of target and attempting to
assess fusion reserves in young children when other (quicker) tests are available to assess motor fusion.

2. RESULTS

The tests were performed on twenty subjects that are emmetropes (+0.50 / -0.50). The gender structure was
mixed, from 20 subjects 6 of them were men and the rest of them were women with average age of 23.5 years. The
test optotype and prism bar were used. Prior the testing for FR, a complete correction of refractive errors was made.
Measurements were made for both horizontal and vertical FR. A patient with the highest readings was (M, 20)
horizontal positive distance 16-35-20 and horizontal positive near 16-35-18. In some situations, blur point was not
found for horizontal FR. One of the patients showed very low FR for horizontal values (M, 22) horizontal positive
distance 8-14-6, and horizontal positive near 4-18-12, but in vertical measurements were within normal values.

3. CONCLUSION

Results gave us values similar to the ones find in the literature [1], there were some lower values, and some
a little bit higher. We therefore can conclude that refractive errors of lesser degree do significantly influence the FR
values.
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ABSTRACT

Corneal topography is an indispensable part of the modern optometric examination of frontal eye
segment. The amount of data obtained is a key factor in the development of topography and today it is
almost unthinkable the functioning of ophthalmologic-optometric practice without the use of a corneal
topograph. In this paper an overview of the basics of corneal topography was performed, with the use
of the corneal topographer in optometry, and especially when fitting contact lenses.

Keywords: Corneal Topography, Topograph, Keratometry map, Pahimetry map.

1. INTRODUCTION

Corneal topography is a modern technique used in ophthalmology and optometry for medical recording and
mapping of the front surface of the eye, therefore, detailed topographical description of the different curves and
shapes of the cornea is provided. Corneal topography uses placido disc reflection, scanning slit and Scheimpflug
photography and due to these three principles corneal topographers provide with high quality images. This method
of examination has started back in the early 80’s and is continuing to develop ever since. Newer generations of
devices are based on the elevation system and provide the possibility of testing both front and rear surface of the
cornea. With examination of both surface of the cornea, corneal topographers can detect early stages of corneal
abnormalities such as keratoconus, pellucid marginal degeneration and other. Corneal topography is used in modern
ophthalmology and optometry for: cataract surgery, keratoplastic surgery, refractive surgery, post-lasik examination,
contact lens fitting, Pahimetry, determine the visual performance of the cornea.

2. EXPERIMENTAL

For the recording the topography of anterior eye Bausch and Lomb Orbscan II is used. The analysis of the
results of the examiner was done on the software of the device itself. In the subjects, the values of curvature of the
cornea, its elevation at different distances from the apex were determined, as well as data on the thickness of the
cornea, calculation of best fit sphere, front chamber depth and other parameters.

3. RESULTS AND DISCUSSION

Figure 1 shows the topography of the subject 1. done with Bausch and Lomb topographers Orbscan II. In the
topographic view window can be seen:

1. Anterior elevation map (Upper left corner)— The
anterior best fit sphere (BFS) is calculated to best match
the anterior corneal surface. The elevation BFS map
subtracts the calculated BFS from the eye surface
elevation in millimeters. The difference between the
sphere and eye surface is expressed in radial distance
from the center of the sphere. Green is “sea level”
(match with a sphere that best matches the cornea).
Warmer colors are above sea level, while cooler colors
are below sea level.

Thickness

P

Figure 1: Corneal topographer aps, respondent no. 1.
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2. Posterior elevation map (Upper right corner on
Fig. 1.) describes the back surface of the cornea in the same manner as the anterior map but using posterior corneal
measurements.



3. Keratometry map (Lower left corner) — The keratometric map displays the refractive power of the anterior
surface of the cornea and translates anterior curvature into corneal power.

4. Pahimetry map (Lower right corner)— The pahimetry map shows the corneal thickness through the entire
cornea as well as the thinnest point of the cornea. Warm colors indicate thinner cornea while cooler colors indicate
thicker corneas.

5. Statistics and data chart (In the center): identification of the patient, date and time of the performed
measurement, simulated keratometric measurements, anterior chamber depth, 3mm and 5Smm irregularities, kappa
angle and other measurements.

The corneal topographic maps use color | AAD
scales (Figure 2.) to illustrate the given
measurements. Areas of steeper curvature, higher
elevations and thinner corneas are shown in dend | levation Stecp ihin

e

BFS - Elevation Keratometry Pahimetry

Gradation 0.005 mm 0.1 mm 20

warmer colors such as red and orange, while the > >30 to 80 5.63-7.14 200 to 400
areas of flatter curvature, less elevations and ] ‘ 200 30 7.15-7.34 460 to 480
thicker corneas are shown in colder colors such

— 10to 15 7.35-7.83 500 u
as green and blue. These color scales are
displayed on the left and right margins of the date | L = it il
map with the lowest values at the bottom and the B SR BO S8 EeUSuEE0
highest at the top. Values are expressed in | Trend |  Depression Flat Thick
diopteries, millimeters, microns. Figure 2. Gradient color scales

The analysis of the corneal topography maps gives a lot of data on the front segment of the examinee. All
topographic maps require correct interpretation. Properly interpreting all the maps individually allows the selection
the appropriate map for any situation that is related to each patient individually. The anterior elevation (Figure 1.) is
shown in relation to the best fitted sphere, which is 7.77mm or 43.4D. The anterior elevation maps correspond to a
model that represents the model of an incomplete central bridge. The posterior elevation is shown in relation to the
best fitted sphere, which is 6.48mm or 52.1D. The posterior elevation maps correspond to the model of the
peninsula. On the map of keratometry the keratometric values can be found for the steepest axis which is 7.6mm in
154° and the flat axis 7.8 mm in 64°. From the shape of the map of the keratometry can be said that this is the case of
a symmetrical butterfly wings that is skewed due to a oblique astigmatism. The irregularities that follow the zone in
3mm are the mean power of the cornea, which is 43.9D and the astigmatism is 1.1D in 65°. The irregularities that
follow the zone in Smm are the mean power of the cornea, which is 43.7D and the astigmatism is 2.2D at 66°. On
the map of pahimetry it is visible the case of a thicker cornea. The central thickness is 563um. The cornea has a
normal thickening going to the periphery. The diameter of the cornea is normal and in this case it is 11.7mm. The
size of the pupil at the time of measurement was 3.7mm and this is the case of a narrow pupil. The depth of the front
chamber is 3.35mm and this is considered as an average value.

4. CONCLUSION

Based on several topographic analyzes and interpretation of results, it can be concluded that all subjects have
normal values of topographic parameters, with fewer variations in individual parameters. The minor deviations to be
considered are higher values of astigmatism and thickness of the cornea in the respondents 1, then the shallower
front eye chamber in the subjects 2 and 3. In the respondent 3, the keratometric data is showing the spherical cornea,
which should be considered for possible use of contact lenses.
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