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Oc¢ni dominance u pacientt s kataraktou

Bc. Adam Chalupa, Mgr. Ondfej Vlasak, Ph.D.

Katedra optometrie a ortoptiky Lékarské fakulty Masarykovy univerzity v Brné

Anotace
V prispévku je popsdna ocni Cocka, katarakta a druhy o¢ni dominance. Tento
prispévek je teoretickym podkladem k diplomové praci ,0¢ni dominance u pacientl

s kataraktou“

Klicova slova

Cocka, katarakta, ofni dominance, senzorickd dominance, monokuldrni dominance,

smeérova dominance, okulomotorickd dominance

Cocka (lens cristallina)

Cocka je zakladni soucasti lidského oka, umisténa za duhovkou a pred sklivcem.

Pracuje ve spojeni s rohovkou, aby lamala svétlo a zaostiovala obraz na sitnici.

Cocka je dvojvypukla elipticka struktura, ktera je ve stiedu silnéj$i a smérem k
okrajiim se zuzuje. Jeji primeér je priblizné 10 mm, polomér krivosti predni plochy je 10-
12 mm, polomér zadni plochy je 6 mm a jeji opticka mohutnost je priblizné 20 D. V oku je
zavéSena pomoci zavésného aparatu Cocky, tvoreny kolagennimi a elastickymi vlakny,
ktery ¢ocku pripeviiuje k fasnatému télesu. Toto zavéSeni umozZiiuje Co¢ce ménit tvar

béhem akomodace.!
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Obrdzek 1 Anatomie cocky 2



Katarakta
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Katarakta, charakterizovana zakalenim oc¢ni cocky, postihuje miliony lidi na celém
svété a je celosveétové nejcastéjsi pricinou zhorseni zraku a slepoty. Nejcastéjsi pricinou
Sedého zakalu je starnuti. S vekem dochazi ke konforma¢nim zménam a agregaci proteini
cocky, coz vede k jejimu zakaleni. Genetické predispozice hraji pri vzniku katarakty
urcitou roli. Nékteré genetické mutace mohou ovlivnit strukturu a funkci ¢oc¢ky a zvysit
tak nachylnost ke vzniku Kkatarakty. Vyznamnym rizikovym faktorem prostiedi je
ultrafialové (UV) zareni. Dlouhodobé vystaveni UV zareni miiZe poskodit bilkoviny a
bunky ¢ocky a podpofit tak vznik katarakty. Koureni a konzumace alkoholu jsou rovnéz
spojeny se zvySenym rizikem vzniku katarakty. Diabetes mellitus je vyznamnym
rizikovym faktorem, protoze vysoka hladina cukru v krvi mize vést k hromadéni sorbitolu

v CocCce, coz zpusobuje osmoticky stres a zakal. Ke vzniku katarakty muze prispét i

dlouhodobé uzivani kortikosteroidd a nékterych dalsich 1éka.345

Mezi bézné piiznaky katarakty patii rozmazané vidéni, potiZe s no¢nim vidénim,
citlivost na svétlo a oslnéni, blednuti nebo Zloutnuti barev a ¢asté zmény predepsanych
bryli. 345

Obrdzek 2 Katarakta®

Typy Sedého zakalu:
Nuklearni zakal: Nachazeji se v centralnim jadre a jsou nejCastéji spojeny se
starnutim.
Kortikalni katarakty: Plisobi na kiru cocky a vyznacuji se bilymi, klinovitymi

zakaly, které zacinaji na periferii a postupuji smérem k centru.



Zadni subkapsularni katarakta: Vznika v zadni ¢asti ¢ocky, ¢asto ovliviiuje vidéni

na blizko a zptisobuje oslnéni. 34>

V pocatecnich stadiich lze zlepsSeni vidéni dosdhnout novymi brylemi, zvétSovacimi
c¢ockami nebo silnéjsim osvétlenim. Tato opati'eni vsak prinaseji pouze docasnou ulevu.
Definitivni 1é¢ba Sedého zakalu spociva v chirurgickém odstranéni zakalené cocky, ktera
je obvykle nahrazena umeélou nitroocni ¢ockou (IOL). Nejbéznéjsi technika spociva v
pouziti ultrazvukové energie k emulgaci cocky, ktera je poté odsata. Tato metoda vyZaduje
maly fez a nabizi rychlou rekonvalescenci. V pripadech, kdy fakoemulzifikace neni

proveditelna, se Cocka odstrani vcelku vétsim fezem. 345

Poopera¢ni péce zahrnuje pouZivani antibiotickych a protizanétlivych ocnich
kapek k prevenci infekce a zanétu. Pacientiim se doporucuje, aby se vyhybali namahavym

¢innostem a chranili oko pred moZnym poranénim béhem procesu hojeni. 45

Oc¢ni dominance

Oc¢ni dominance neboli preference o¢i oznacuje tendenci uprednostiiovat zrakovy
viem z jednoho oka pred druhym. Hraje Kklicovou roli pfi zrakovém vnimani a
binokularnim vidéni. Tato preference neni jednotna pro vSechny zrakové funkce, coz vede
k identifikaci rliznych typti o¢ni dominance. Tyto typy mohou ovlivnit oblasti, jako je

vnimani hloubky, zrakova ostrost a koordinace.”.8:

Monokularni o¢ni dominance

Monokularni o¢ni dominance se projevi pfi nucenych monokularni situacich, jako
je napi. pozorovani monokularnim mikroskopem nebo hledackem fotoaparatu.
Monokuldrné dominantni oko nazyvame okem zamérovacim. VySetfit ji miZeme mnoha
rdznymi zpusoby, napt. pacienta vyzveme k pohledu do kaleidoskopu nebo ptes klicovou

dirku v papiru, které oko pacient pouZije je okem monokularné dominantnim.?.8:

Senzorickd o¢ni dominance

Senzorickd dominance znaci pripad, kdy zrakovy systém uprednostiiuje vjem
z jednoho oka pied druhym. Nastava v piipadé nestejnych sitnicovych obrazi, ¢asto kviili
rozdiliim ve zrakové ostrosti, v rozdilu sytosti a jasu barev, vzdalenosti pozorovaného

piredmétu nebo jinym smyslovym faktortm. 789



Hodnoti se pomoci binokularnich rivalitnich testfi, kdy jsou kazdému oku
predkladany protichiidné obrazy a obraz dominantniho oka je vniman Castéji nebo jasnéji,

napt. Worthtiv test nebo polarizované testy. 7.8

Senzorickd dominance miiZe ovlivnit zptisob zpracovani zrakovych informaci, coz
ma dopad na ukoly, které vyzaduji podrobnou vizualni analyzu. Ovliviiuje také 1écbu stavq,
jako je tupozrakost a Silhani. 7,8,9
Okulomotoricka o¢ni dominance

Okulomotorickd dominance se tyka upiednostiovani jednoho oka pti koordinaci
ocnich pohybti, zejména pri ukolech vyzadujicich plynulé sledovani nebo sakadickych
pohybi. Projevuje se lepsi fixaci pri binokuldrnim vidéni, dominantni oko ma lepsi

centralni fixaci a pri fixa¢ni disparité u heteroforie ma mensi odchylku. 7.8

Motoricka dominance se hodnoti pomoci testli zahrnujicich sledovani a koordinaci

ocnich pohybt, jako jsou polarizované testy pro vySetireni fixac¢ni disparity. 7,82

Smérova ocni dominance

Smérovou dominanci také nazyvame jako dominanci pozorovaci a povazujeme
ji za soucasné nejznaméjsi a nejvice pouzivanou dominanci v oblasti oftalmologie a
Optometrie. Oko, které se pii binokuldrnim vidéni zaméruje na urcity predmét,

povazujeme za smérové dominantni, nazyvané také jako oko ridici. 7.8

Mezi béZné testy vySetieni smérové dominance patii Milestiv test, pfi némz jedinec
srovna vzdaleny predmét trojihelnikovym otvorem vytvorenym obéma rukama a poté
stridaveé zavird obé oci, aby zjistil, které oko udrzi osu pohledu. 7.8
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Ocular dominance of cataract patients

Bc. Adam Chalupa, Mgr. Ondfej Vlasak, Ph.D.

Department of Optometry and Orthoptics, Faculty of Medicine, Masaryk University
Brno

Abstract

The paper describes the lens, cataract and types of ocular dominance. This paper is
the theoretical basis for the thesis "Ocular dominance in cataract patients".
Keywords
lens, cataract, ocular dominance, sensory dominance, monocular dominance, directional

dominance, oculomotor dominance

Lens (lens cristallina)
The lens is an essential part of the human eye, located behind the iris and in front
of the vitreous. It works in conjunction with the cornea to refract light and focus the image

on the retina.

The lens is a biconvex elliptical structure that is thicker in the centre and narrows
towards the edges. Its diameter is approximately 10 mm, the radius of curvature of the
anterior surface is 10-12 mm, the radius of the posterior surface is 6 mm, and its optical
power is approximately 20 D. It is suspended in the eye by the lens suspension apparatus,
consisting of collagen and elastic fibres, which attaches the lens to the ciliary body. This

suspension allows the lens to change shape during accommodation.!
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Cataract

Cataracts, characterised by clouding of the lens of the eye, affect millions of people
worldwide and are the most common cause of visual impairment and blindness
worldwide. The most common cause of cataracts is ageing. With age, the lens undergoes
conformational changes and aggregation of lens proteins, leading to lens opacity. Genetic
predispositions play a role in the development of cataracts. Certain genetic mutations can
affect the structure and function of the lens and thus increase susceptibility to cataract.
Ultraviolet (UV) radiation is an important environmental risk factor. Prolonged exposure
to UV radiation can damage the proteins and cells of the lens and promote cataract
formation. Smoking and alcohol consumption are also associated with an increased risk
of cataracts. Diabetes mellitus is a significant risk factor because high blood sugar levels
can lead to the accumulation of sorbitol in the lens, causing osmotic stress and opacity.
Long-term use of corticosteroids and certain other medications can also contribute to

cataract formation.345

Common symptoms of cataracts include blurred vision, difficulty seeing at night,
sensitivity to light and glare, fading or yellowing of colors, and frequent changes in

prescription glasses.345

Figure 2 Cataract®

Types of cataracts:

Nuclear cataract: These are found in the central nucleus and are most commonly

associated with aging.



Cortical cataracts: Affect the cortex of the lens and are characterized by white,

wedge-shaped opacities that start in the periphery and progress toward the center.

Posterior subcapsular cataract: Occurs at the back of the lens, often affecting near

vision and causing glare 345>

In the early stages, vision can be improved with new glasses, magnifying lenses or
stronger lighting. However, these measures bring only temporary relief. Definitive
treatment for cataracts involves surgical removal of the clouded lens, which is usually
replaced with an artificial intraocular lens (IOL). The most common technique involves
using ultrasound energy to emulsify the lens, which is then suctioned out. This method
requires a small incision and offers a quick recovery. In cases where phacoemulsification

is not feasible, the lens is removed in its entirety through a larger incision. 34>

Postoperative care includes the use of antibiotic and anti-inflammatory eye drops
to prevent infection and inflammation. Patients are advised to avoid strenuous activities

and protect the eye from possible injury during the healing process.*>

Ocular dominance

Ocular dominance, or eye preference, refers to the tendency to prefer visual
perception from one eye over the other. It plays a key role in visual perception and
binocular vision. This preference is not uniform for all visual functions, leading to the
identification of different types of ocular dominance. These types can affect areas such as

depth perception, visual acuity and coordination.?8°

Monocular ocular dominance

Monocular ocular dominance manifests itself in forced monocular situations, such
as viewing with a monocular microscope or camera viewfinder. The monocularly
dominant eye is called the focusing eye. It can be examined in many different ways, e.g., by
asking the patient to look into a kaleidoscope or through a keyhole in a paper, whichever

eye the patient uses is the monocularly dominant eye.”89

Sensory dominance

Sensory dominance refers to a case where the visual system favours the perception

of one eye over the other. It occurs in the case of dissimilar retinal images, often due to

10



differences in visual acuity, differences in color saturation and brightness, distance to the

object being viewed, or other sensory factors.”.8:

It is evaluated using binocular rivalry tests, where opposing images are presented
to each eye and the image of the dominant eye is perceived more often or more clearly, e.g.

the Worth test or polarized tests.”8°

Sensory dominance can affect the way visual information is processed, which has
implications for tasks that require detailed visual analysis. It also affects the treatment of

conditions such as amblyopia and strabism. 7.8

Oculomotor dominance

Oculomotor dominance refers to the preference for one eye in coordinating eye
movements, especially in tasks requiring smooth tracking or saccadic movements. It is
manifested by better fixation in binocular vision, the dominant eye has better central

fixation, and less deviation in fixation disparity in heterophoria.”.8

Oculomotor dominance is assessed using tests involving tracking and coordination

of eye movements, such as polarized tests to examine fixation disparity.”.8°

Directional dominance

We also call directional dominance as observational dominance and consider it the
most well-known and most widely used dominance in the field of ophthalmology and
optometry. We consider the eye that focuses on a particular object during binocular vision

to be directionally dominant, also referred to as the controlling eye. 789

Common tests of directional dominance include the Miles test, in which an
individual aligns a distant object through a triangular opening made by both hands and

then alternately closes both eyes to see which eye holds the line of sight.”.89
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Zmeny v zornom poli pacientov s keratokonom

Bc. Klara GajdoSova, Mgr. Petr Vesely, DiS., Ph.D.

Katedra optometrie a ortoptiky Lékarské fakulty Masarykovy univerzity v Brné

Anotacia

Tato praca sa zaobera zmenami v zornom poli pacientov trpiacich keratokonom.
Keratokonus patri medzi degenerativne ochorenia rohovky. Prejavuje sa postupnym
vyklenovanim rohovky, obvykle v jej centre, ¢o je spojené s jej tencenim a zhorSovanim
videnia. Perimetria je d6lezita vySetrovacia metdda zorného pola. Vo vyskume tejto prace
bola pouZita statickd perimetria, ktora zistuje prahovu citlivost' sietnice na jej réznych
miestach. Skupina dobrovolnikov bola zmerana na perimetri Oculus Centerfield. Ide
o pacientov s keratokonom, ktorych vysledky boli porovnavané s kontrolnou skupinou
bez tejto diagndzy.

Klacové slova

Keratokonus, rohovkové degeneracie, perimetria, staticka perimetria, zorné pole
Uvod

Keratokonus

Keratokonus patri medzi ektatické rohovkové degeneracie. Toto ochorenie sa
prejavuje tencenim a vyklenovanim rohovky, ¢o tvori typicky konus. Tento konus sa
nachiddza centrdlne alebo paracentrdlne. Subjektivne pacient pocituje zhorSovanie
videnia, ktoré pri progresii ochorenia nie je mozné korigovat okuliarmi ani makkymi

kontaktnymi SoSovkami. !

Napriek intenzivnym vyskumom v tejto oblasti eSte nie je znama presna pricina
jeho vzniku, ale podiela sa na nej viacero faktorov. Tradi¢ne bol povaZovany za nezapalové
ochorenie, ale sucasné Studie poukazuju na pritomnost zapalu. MdzZe sa objavit
v suvislosti sinym ochorenim, ako napriklad Downov syndrém. To naznacuje istu
genetickd predispoziciu. Pribuzny niekoho s keratokonom ma niekolkonasobne vysSiu
Sancu Ze sa u neho taktieZ objavi, neZ niekto bez keratokonu v rodinnej anamnéze. Neplati
to ale pre kazdého pacienta ateda mechanizmus vzniku je zrejme komplikovanejsi.

Keratokonus sa objavuje v suvislosti s atopiou a moZe byt sp6sobeny ¢astym trenim si o¢i.
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TieZ sa na nom podiela urcity biochemicky faktor. Keratokonickd rohovka napriklad

obsahuje menej proteinov nez zdrava a na vzniku sa moZe podielat aj oxidacny stres. 2-4

Keratokonus ma progresivny charakter. Objavuje sa vacSinou v druhej dekade
Zivota a byva pritomny na oboch ociach, ale jedno je obvykle postihnuté viac. Na zac¢iatku
moZe byt dlho asymptomaticky. Pacient m6Ze pocitovat zhorSovanie zraku sposobené
narastom astigmatizmu. Najprv je mozné tuto vadu korigovat okuliarmi. S progresiou
ochorenia ale byva korekcia naro¢nejSia a moZe byt nemozné vykorigovat vizus na 1,0.
Okrem toho sa dany pacient moZe staZovat na neznaSanlivost kontaktnych SoSoviek,
zvySenu citlivost’ na svetlo ¢i nestale, rozmazané videnie. V pokrocilejsich Stadiach uz
korekcia okuliarmi nebyva dostacujiica a byva nutné pristapit ku Specialnym kontaktnym

SoSovkam, ako hybridné alebo RGP. 5

Pozname niekol’ko stupnic klasifikacie keratokonu. Asi najcastejSie pouzivana, aj
ked' dnes obcas povaZovana za zastarald, je Amslerova stupnica. Progres ochorenia deli
podla polomeru krivosti rohovky, jej hribky a dosiahnutelného vizu. O¢i deli na Styri
stupne, kde stupeil 1 je najmenej zavazny a stupefi 4 najviac. Dal$ia ¢asta stupnica je
Krumeichova, ktora sleduje keratometriu, pachymetriu, sféricky ekvivalent a pritomnost
zjazvenia. Tieto stupnice ale nie si dokonalé a nedokdzu zohladnit' kazdy faktor tohto
ochorenia. Jedna z najnovsich klasifikacii je Belin ABCD, ktora bola vytvorena prave za

ucelom napravit nedostatky jej predchodcov. 236

Perimetria

Perimetria je vySetrovacia metéda zorného pola. Pomocou tejto metdédy su
zistované zmeny rozsahu ¢i jeho vypadky - skotomy. Toto vySetrenie je najcastejSie
indikované pri ochoreniach ako glaukém ¢i patolégiach sietnice a zvysku zrakovej drahy.
7 Okrem toho ma svoje vyuZitie aj na posudkové ucely, napriklad na opravnenie byt

drzitelom vodi¢ského preukazu.

Pod zornym polom rozumieme rozsah vSetkych zrakovych podnetov vnimanych
jednym okom pri fixacii hlavy a pohladu na jeden bod. Normalny rozsah zorného pola je
asi 90° temporalne, 60° nazalne a hore a 70° smerom dolu. Tento rozsah nemusf ale platit
u kazdého cloveka, kedZe je ovplyvneny samotnou stavbou lebky, ako vel’kostou nosu ci
hibkou oé¢nice. Va¢$ina vySetreni zorného pola sa ale aj tak stistred’uje na centralnu oblast

do 30°.8

14



Existuje vel'ky suvis velkosti zorného pola s vekom. So starnutim sa postupne
zmensSuje a zuzuje. Okrem toho dochadza ku postupnej degeneracii sietnice, najma na
periférii, co vedie ku celkovému zhorSeniu videnia. Pri hodnoteni vysledkov perimetrie

teda vzdy berieme ohlad na danu vekovu skupinu.

Perimetria je subjektivna vySetrovacia metéda aje pri nej nutnd spravna
spolupraca pacienta. VySetrujuci musi najprv pacientovi vysvetlit priebeh merania, aby
vedel spravne reagovat. Okrem toho je ddlezité uistit sa, Ze je pacient spravne usadeny.
Perimetria moZe trvat dlhsi ¢as a je teda potrebné, aby sa vySetrovany citil komfortne.
Ulohou vysetrujiiceho je zase kontrolovat pacientovu centraciu, popripade robit
prestavky, ak je to nutné. VZdy sa vySetruje len jedno oko a to druhé je zakryté klapkou.
V miestnosti by malo byt pritmie, aby boli kontrolné znacky dobre viditené. Okrem toho

sa snaZime o pokojnd atmosféru, kde nebude pacienta nic¢ vyrusovat.

Pri pacientoch presbyopického veku je tieZ nutné mysliet na spravnu korekciu.
Perimeter by mal umoznit vloZenie korekcnych skiel do objimky pred pacientovo oko. Na
korekciu je dobré mysliet aj v pripade vysokého astigmatizmu, tak aby boli vysledky ¢o

najpresnejsie. Objimka skla by ale nemala zavadzat' vo videni.

Pri perimetrii rozliSujeme kineticku a staticku perimetriu. Pri kinetickej perimetrii
sa znacka pohybuje, smerom z periférie k bodu fixacie pacienta. Tento stimul ma danu
vel'kost, farbu a rychlost. Pacient ma za ulohu ohlasit, vakom momente znacku uvidi.
Vysledkom je pomerne jasné zobrazenie vel'kosti zorného pola a pripadnych vypadkov.

Predstavitelom tejto perimetrie je napriklad Goldmannov perimeter. 8°

V stcasnosti sa CastejSie pouZiva staticka perimetria. Tu ma podnet stalu vel'’kost,
ale pomerne kratke trvanie a rozdielnu intenzitu. Objavuje sa na ndhodnych miestach
a pacient hlasi, ked’ ho uvidi. Jeho intenzita sa stale meni. Toto umoziuje zistit prahovi

citlivost oka na danom mieste, teda najniZSiu potrebnu intenzitu. °

Subor probandov a metodika

Vo vyskume bolo vySetrenych 10 pacientov s keratokonom. ISlo 0 9 muZov a 1 Zenu
v priemernom veku 46 rokov. Dobrovolnici podstupili celé vySetrenie, pozostavajice zo
zistenia naturalneho vizu, vizu s nosenou korekciou a vySetrenia na topografe. Okrem
toho boli zozbierané uidaje ako datum narodenia, stupen keratokonu a hodnota nosenej

korekcie. Potom bolo moZné previest samotnu perimetriu na pristroji Oculus Centerfield.
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Pre zjednodusSenie bol pouZivany program merajuici centralnu ¢ast zorného pola do 30°.
Zacinalo sa pravym okom, druhé oko bolo zakryté klapkou. V pripade potreby bola

vloZena korekcia. Vysledky boli vyhodnotené separatne pre pravé a lavé oko.

Vek probandov

20-30
3 = 31-40
m 41-50
= 51-60
= 61-70

20-30 31-40 41-50 51-60 61-70

Vysledky

Najviac pravych o¢i bolo na Amslerovej stupnici 3, za nimi nasledoval rovnaky
pocet Amsler 2 a Amsler 1. Na Amslerovej stupnici 4 nebolo ani jedno. Naturalny vizus bol
priemerne 0,2 +0,3, vizus s korekciou 0,8 +0,23. Priemerna stredna citlivost dosiahla

hodnotu 18,49 +1,7 dB. Priemernd minimalna hodnota zakrivenia prednej plochy rohovky

bola 6,67 +0,76 mm.

Stupne keratokonu pravych oci

® Amsler 1
Amsler 2
Amsler 3

1 m Amsler 4

Amsler 1 Amsler 2 Amsler 3 Amsler 4

V pripade lavych o¢i bolo najviac z nich na Amslerovej skdle 2, potom 3 a1 na
Amslerovej skdle 1. Priemerny naturdlny vizus bol 0,1 +0,10, korigovany 0,8 *0,16.
Priemerna stredna citlivost mala hodnotu 17,18 +2,0 dB. Priemernd minimalna hodnota

zakrivenia prednej plochy rohovky bola 6,31 +0,72 mm.
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Stupne keratokonu lavych oci

4 ® Amsler 1
3 Amsler 2
5 Amsler 3

Amsler 4

, 1N

Amsler 1 Amsler 2 Amsler 3 Amsler 4

Okrem probandov s keratokonom boli zmeranych aj 18 dobrovolnikov do
kontrolnej skupiny. Osloveni pacienti netrpeli Ziadnou zavaznou o¢nou patoldgiou, ktora
by mohla ovplyvnit' meranie. ISlo o skupinu 12 Zien a 6 muZov s priemernym vekom 44
rokov. Priemerny naturalny vizus bol 0,8 0,27 a 0,8 0,26, korigovany vizus 1,0 +0,08
a 1,0 £0,10. Priemerna hodnota minimalneho zakrivenia rohovky bola 7,57 £0,28 mm

a7,55+0,26 mm.

Vek probandov v kontrolnej skupine

2
0
20-30 31-40 41-50 51-60 61-70

Vich pripade bola namerana priemerna stredna citlivost pravého oka 20,81 +1,8

dB, lavého 20,87 £1,70 dB.

Na zaciatku merania boli stanovené dve hypotézy.

Hypotéza C. 1: U pacientov s niZsou korigovanou zrakovou ostrostou bude aj niZsia strednd
citlivost.

Ak si subor pravych o¢i rozdelime na skupinu s vizom pod (a vratane) 0,8 a nad 0,8,

priemerna stredna citlivost prvej skupiny bude 17,47 +0,7 dB a druhej 19,18 +1,9 dB.
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Priemerna stredna citlivost [dB]

podla ZO na pravom oku

25,00
19,18

20,00 17,47
15,00
10,00
5,00
0,00

VOD nad 0,8 VOD pod 0,8

V pripade lavych oc¢i su vysledky podobné. Skupina s niz§im vizom ma priemernud

strednu citlivost 16,50 +1,4 dB a s vyssim 17,63 +2,3 dB.

Priemerna stredna citlivost [dB]
podla ZO na lavom oku
25,00

20,00 17,63 1650

15,00
p=0,28
10,00
5,00
0,00
VOS nad 0,8 VOS pod 0,8
Tato hypotéza nebola preukdzana na Statisticky vyznamnej hladine (p>0,05). Prva

hypotéza teda nebola potvrdena.

Hypotéza ¢. 2: Pacienti s keratokonom budii mat’ niZsiu strednt citlivost’ neZ zdravi pacienti.

Tato hypotéza bola potvrdena. Zdravi pacienti mali vysSiu strednu citlivost nez
pacienti s keratokonom. V pripade pravych o¢i bola namerana hodnota 18,49 +1,7 dB

oproti 20,81 +1,8 dB.
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Stredna citlivost [dB] pravych oci
vyskumnej a kontrolnej skupiny

25,00

20,81

20,00 18,49

15,00
p = 0,002

10,00

5,00

0,00
MS Kontrolna skupina MS Keratokonus

Pri lavych ociach iSlo 0 17,18 +2,0 dB oproti 20,87 +1,70 dB.

Stredna citlivost [dB] lavych oci vyskumnej a
kontrolnej skupiny
25,00
20,87

20,00 17,18

15,00
p = 0,0001
10,00

5,00

0,00
MS Kontrolnd skupina MS Keratokonus

Druha hypotéza sa preukazala na Statisticky vyznamnej hladine (p<0,05).

Diskusia

Perimetria nie je typickou vySetrovacou metdédou pre pacientov s keratokonom,
alen malo studii sa venuje vplyvu tohto ochorenia na zorné pole. Podla Studie Lavrica
ainych zroku 2021 Association between visual field damage and corneal structural
parametersl® ale existuje spojitost medzi rohovkovymi parametrami azmenami
v zornom poli. V tejto Studii sa nevenovali iba pacientom s keratokonom, ale zaroven ich

ani nevylucili.
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Zmerané vysledky ukazuju, Ze pacienti s keratokonom maji mierne zniZenu
hodnotu strednej citlivosti. Je otazne, ¢im je toto sposobené, ¢i ide o priamy nasledok tejto
degeneracie, alebo ¢i ma keratokonus suvis s inymi o¢nymi ochoreniami, ako napriklad

glaukdémom.

Kvalita videnia pacientov s keratokonom je casto vyjadrena zrakovou ostrostou.
Samotny vizus ale nemusi byt dostacujici na popis komplexného videnia, ktoré tito
pacienti maju. Kym centralna zrakova ostrost moze byt dostacujuca, zmeny na zornom
poli méZu aj tak spdsobovat’ neostré videnie. Stidia Atchisona z roku 2010 Peripheral
Ocular Aberrations in Mild and Moderate Keratoconus sa venovala vplyvu aberacii na
videnie I'udi s keratokonom.11 Zistili, Ze pri tomto ochoreni su CastejSie aberacie vysSieho
radu nezZ pri emetropoch. Najc¢astejSou zobrazovacou vadou bola koma. Je teda nutné divat

sa na problematiku videnia pacientov s keratokonom komplexne.

Zaver

Vyskumom bol potvrdeny vplyv keratokonu na zorné pole. Pacienti s keratokonom
mali niZsie hodnoty strednej citlivosti ako kontrolna skupina. Vplyv zrakovej ostrosti na

strednu citlivost' v tomto vyskume nebol preukazany.
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Abstract

This work deals with changes in the visual field of patients suffering from
keratoconus. Keratoconus is a degenerative disease of the cornea. It manifests as a gradual
bulging of the cornea, usually in its center, which is associated with thinning and
worsening of vision. Perimetry is an important method for examining the visual field. In
this research, static perimetry was used, which determines the threshold sensitivity of the
retina at various locations. A group of volunteers with keratoconus was measured using

the Oculus Centerfield perimeter. Their results were compared with a control group.

Keywords

Keratoconus, corneal degeneration, perimetry, static perimetry, visual field
Introduction
Keratoconus

Keratoconus is an ectatic corneal degeneration. This disease is characterized by
thinning and bulging of the cornea, forming a typical cone. This cone is located centrally
or paracentrally. The patient experiences worsening of vision, which cannot be corrected

with glasses or soft contact lenses as the disease progresses.!

Despite intensive research in this area, the exact cause of keratoconus is still
unknown, but several factors contribute to it. Traditionally, it was considered a non-
inflammatory disease, but current studies indicate the presence of inflammation. It can
appear in connection with other diseases such as Down syndrome, suggesting a certain
genetic predisposition. A relative of someone with keratoconus is several times more
likely to develop it than someone without a family history of keratoconus. However, this

does not apply to every patient, indicating that the mechanism of development is likely
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more complex. Keratoconus appears in connection with atopic eczema and may be caused
by frequent eye rubbing. A certain biochemical factor also contributes to it; for example, a
keratoconic cornea contains fewer proteins than a healthy one, and oxidative stress may

also play a role in its development.2-4

Keratoconus has a progressive character. It usually appears in the second decade
of life and is present in both eyes, but one is usually more affected. Initially, it can be
asymptomatic for a long time. The patient may experience worsening vision caused by
increased astigmatism. Initially, this defect can be corrected with glasses. As the disease
progresses, however, correction becomes more difficult, and it may be impossible to
correct the vision to a satisfactory level. Additionally, the patient may complain of
intolerance of contact lenses, increased sensitivity to light, or constant blurred vision. In
more advanced stages, correction with glasses is no longer sufficient, and it is necessary

to resort to special contact lenses such as hybrid or RGP.>

There are several classification scales for keratoconus. Perhaps the most used,
though today sometimes considered outdated, is the Amsler scale. It divides the
progression of the disease according to the radius of corneal curvature, its thickness, and
achievable vision. Eyes are divided into four stages, where stage 1 is the least severe and
stage 4 the most severe. Another common scale is the Krumeich scale, which monitors
keratometry, pachymetry, spherical equivalent, and the presence of scarring. However,
these scales are not perfect and cannot consider every factor of this disease. One of the
latest classifications is the Belin ABCD, created to address the shortcomings of its

predecessors.23.6

Perimetry

Perimetry is a method of examining the visual field. Using this method, changes in
the size or its deficits - scotomas - are detected. This examination is mostly indicated for
diseases such as glaucoma or pathologies of the retina and the visual pathway. 7 In

addition, it is also used for assessment purposes, for example to hold a driver's license.

The visual field is the extent of all visual stimuli perceived by one eye while the
head and gaze are fixed on one point. The normal range of the visual field is about 90°
temporally, 60° nasally and upward, and 70° downward. However, this range may not

apply to everyone as it is influenced by the structure of the skull, for example nose size or
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orbit depth. There is a significant correlation between the visual field size and age. With
aging, it gradually decreases and narrows. Additionally, there is a gradual degeneration of
the retina, especially on the periphery, leading to overall visual deterioration. Therefore,

when evaluating perimetry results, it is vital to consider the respective age group.8

Perimetry is a subjective examination method requiring proper patient
cooperation. The examiner must first explain the measurement procedure to the patient
so they can respond correctly. Additionally, it is important to ensure the patient is properly
seated. Perimetry can take a long time, so it is necessary for the patient to feel comfortable.
The examiner's task is to control the patient's centration and take breaks if necessary. Only
one eye is examined at a time, and the other is covered with a patch. The room should be
dimmed so the control marks are clearly visible. Moreover, we strive for a calm

atmosphere where the patient will not be disturbed.

In presbyopic patients, it is also necessary to consider proper correction. The
perimeter should allow the insertion of corrective lenses into the frame in front of the
patient's eye. It is also good to think about correction in the case of high astigmatism to

obtain the most accurate results. However, the lens frame should not obstruct vision.

We distinguish between kinetic and static perimetry. In kinetic perimetry, the mark
moves from the periphery to the patient's fixation point. This stimulus has a given size,
color, and speed. The patient must report when they see the mark. The result is a relatively
clear representation of the visual field size and potential deficits. An example of this

perimetry is the Goldmann perimeter.8°

Currently, static perimetry is used more often. Here, the stimulus has a constant
size but relatively short duration and different intensity. It appears at random locations,
and the patient reports when they see it. Its intensity keeps changing. This allows
determining the threshold sensitivity of the eye at a given location, i.e., the lowest

necessary intensity.?

Sample and Methodology

Ten patients with keratoconus have been examined. The group consisted of 9 men
and 1 woman with an average age of 46 years. Volunteers underwent a full examination
consisting of determining natural vision, vision with worn correction, and topography

examination. Additionally, data such as date of birth, keratoconus degree, and their
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habitual correction were collected. Then it was possible to perform the actual perimetry
examination on the Oculus Centerfield. For greater simplicity, a program measuring the
central part of the visual field up to 30° was used. The examination started with the right
eye, and the left eye was covered with a patch. Correction was inserted if necessary.

Results were evaluated separately for the right and left eyes.

Age of subjects

4 20-30
3 = 31-40
5 = 41-50
= 51-60
1
= 61-70
0
20-30 31-40 41-50 51-60 61-70

Results

Most right eyes were on the Amsler scale 3, followed by the same number on
Amsler 2 and Amsler 1. There were no eyes on Amsler scale 4. The natural vision was on
average 0.2 +0.3, and corrected vision was 0.8 *0.23. The average mean sensitivity
reached a value of 18.49 +1.7 dB. The average minimum curvature value of the anterior

corneal surface was 6.67 +0.76 mm.

Scale of keratoconus for right eyes

4

m Amsler 1
’ Amsler 2
2 Amsler 3
1 = Amsler 4

Amsler 1 Amsler 2 Amsler 3 Amsler 4

For left eyes, most were on the Amsler scale 2, then 3, and 1 on the Amsler scale 1.

The average natural vision was 0.1 #0.10, corrected 0.8 *0.16. The average mean
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sensitivity had a value of 17.18 2.0 dB. The average minimum curvature value of the

anterior corneal surface was 6.31 +0.72 mm.

Scale of keratoconus for left eyes

4 ® Amsler 1
3 Amsler 2
5 Amsler 3

Amsler 4

, 1N

Amsler 1 Amsler 2 Amsler 3 Amsler 4

In addition to keratoconus patients, 18 volunteers in the control group were
examined. The addressed patients did not suffer from any serious eye pathology that could
affect the research. It was a group of 12 women and 6 men with an average age of 44 years.
The average natural vision was 0.8 +0.27 and 0.8 £0.26, corrected vision was 10 +0.08 and
10 £0.10. The average minimum curvature value of the cornea was 7.57 +0.28 mm and

7.55 +0.26 mm.

Age of the control group

O B N W M U1 O N

20-30 31-40 41-50 51-60 61-70

In their case, the average mean sensitivity of the right eye was 20.81 +1.8 dB, and

the left 20.87 +1.70 dB.

Two hypotheses were established.
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Hypothesis No. 1: Patients with lower corrected visual acuity will also have lower mean
sensitivity.

If we divide the set of right eyes into a group with vision lower (and including) 0.8
and above 0.8, the average mean sensitivity of the first group will be 17.47 0.7 dB and
the second 19.18 +1.9 dB.

Average mean sensivitiy [dB]
accroding to VA for right eyes
25,00

19,1
20,00 9,18 17,48

15,00
10,00
5,00
0,00

VA higher then 0,8 VA lower then 0,8

In the case of left eyes, the results are similar. The group with lower vision has an

average mean sensitivity of 16.50 1.4 dB and with higher 17.63 +2.3 dB.

Average mean sensivitiy [dB]
accroding to VA for left eyes

25
20 17,63
16,16
15
=0,28

10 pP=0,

5

0

VA higher then 0,8 VA lower then 0,8

This hypothesis was however not proven at a statistically significant level (p>0.05).

Hypothesis No. 2: Patients with keratoconus will have lower mean sensitivity than
healthy patients.

27



This hypothesis has been confirmed. Healthy patients had slightly higher mean
sensitivity than patients with keratoconus. For the right eyes, the measured value was

18.49 £1.7 dB compared to 20.81 £1.8 dB.

Mean sensitivity [dB] of right eyes

25,00
20,81
20,00 18,49

15,00
=0,002
10,00 P =0,00

5,00

0,00
MS Control group MS Keratokonus

For the left eyes, it was 17.18 £2.0 dB compared to 20.87 +1.70 dB.

Mean sensitivity [dB] of left eyes

25,00

20,87

20,00
17,18

15,00
10,00 p = 0,0001

5,00

0,00
MS Control group MS Keratokonus

The second hypothesis was proven at a statistically significant level (p<0.05).

Discussion

Perimetry is not a typical examination method for patients with keratoconus, and
few studies address the impact of this disease on the visual field. According to the study
by Lavric etal. from 2021, "Association between visual field damage and corneal structural

parameters,"10 there is a connection between corneal parameters and changes in the
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visual field. This study did not focus solely on patients with keratoconus, but they were

not excluded either.

The results of this research show that patients with keratoconus have slightly
reduced value of mean sensitivity. The control group achieved significantly better results
than patients with keratoconus. It is questionable whether this is a direct consequence of
this degeneration or whether keratoconus is associated with other eye diseases, such as

glaucoma.

The quality of vision in patients with keratoconus is often expressed by visual
acuity. However, visual acuity alone may not be sufficient to describe the complex vision
these patients have. While central visual acuity may be adequate, changes in the visual
field can still cause blurred vision. The study by Atchison from 2010, "Peripheral Ocular
Aberrations in Mild and Moderate Keratoconus,"!1 investigated the impact of aberrations
on the vision of people with keratoconus. They found that higher-order aberrations are
more common in this disease than in emmetropes. The most common imaging defect was
coma. Therefore, it is necessary to look at the vision issues of patients with keratoconus

comprehensively.

Conclusion
The research confirmed the impact of keratoconus on the visual field. Patients with
keratoconus had lower mean sensitivity values than the control group. The influence of

visual acuity on mean sensitivity was not demonstrated in this research.
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Predikce pooperacniho refrakéniho vysledku
u pacientll podstupujicich operaci katarakty a DMEK
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Anotace

Tento clanek poskytuje teoreticky podklad pro vyzkum na téma ,Predikce
pooperacniho refrakéniho vysledku u pacientii podstupujicich operaci katarakty a DMEK*,
Vysledky vyzkumu mohou vést k hlubSimu pochopeni vysledného refrakéni stavu, coz

miiZe ovlivnit vypocet optimalni nitroocni cocky a vést tak k vétsi spokojenosti pacientfi.

Klicova slova
rohovka, Cocka, katarakta, endotelidlni keratoplastika, DMEK, Fuchsova

endotelidlni dystrofie

Katarakta

Oc¢ni Cocka, lens crystallina, je normalné prithledna struktura upevnéna ve spravné
poloze v oku pomoci zonularnich vlaken rasnatého téliska. Sklada se z jadra, kortexu,
¢ockového epitelu a pouzdra. Cocka je jednim z optickych prostfedi oka a podili se tak na
fokusaci svételnych paprski na sitnici a akomodaci. V Optickd mohutnost cocky je
proménliva a zavisi i na akomodaci oka. V neakomodovaném stavu ma opticky aparat oka

priblizné +59 D, z toho 16-20 D piipada oc¢ni cocce.l

Jako katarakta je oznacovano zkaleni o¢ni Cocky, které vede ke zhorSeni zrakové
ostrosti. Miize dojit i k zhorSeni kontrastni citlivosti a zméné vnimani barev. Katarakta
miiZze vzniknout nékolika zpilisoby, nejcastéjsi je ale tzv. senilni katarakta, ktera vznika

v ramci prirozeného starnuti organismu.!

I kdyZ je operace katarakty vétSinové ambulantnim zakrokem a pripadné
komplikace jsou velmi dobre zvladnutelné s péknym vyslednym visem, pacienti i 1ékari by
privitali moZnou farmakologickou lécbu. V soucasnosti je vSak chirurgickeé reseni jedinym

moznym.2
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Operace katarakty

Operace katarakty je nejbéZnéji provadénym chirurgickym zakrokem na svété.
Diky technologickému pokroku a novym technologiim je operace katarakty
nejbezpecnéjsi ocni operaci, jejiZ refrakcni vysledek je velmi dobre predvidatelny. Z téchto
divodi se z operace katarakty stal spiSe refrakéni zakrok neZ pouze chirurgické reSeni

Sedého zakalu.3

Vyvoj operacnich technik katarakty stale postupuje kupredu. Od reklinace, kdy je
cocka zatlaCena do sklivcového prostoru, pies intrakapsularni extrakci, kdy je vyjmuta
cocka i s pouzdrem, nebo extrakapsularni extrakci, kterd umozinuje vyjmout pouze jadro
a kortex, takze pouzdro lze vyuZit pro vloZeni zadnékomorové nitrooc¢ni cocky, jsme se

dostali az k technice fakoemulzifikace.?

Pii modernich operacich katarakty se jako prvni déla incize na rohovce dlouha asi
2,8-3,2 mm a dalsi dva pomocné fezy. Nasledné se pouzdro obarvi a provede kapsulorexe
o poZadované velikosti. Poté se pomoci ultrazvukové sondy emulguje a odsava ¢ockové

jadro = fakoemulzifikace. Pouzdro se zcela vycisti a miliZe se prejit k implantaci nitrooc¢ni

¢oc¢ky (IOL). Operace trva pouze nékolik minut a je provadéna v lokalni anestezii.*>

e =N

Obrdzek 1: proces fakoemullzifikace v implantace I0L °

V soucasnosti si pacienti mohou vybrat kromé jednoohniskovych cocek i ¢ocky
prémiové, jako jsou cocky torické, multifokalni, nebo cocky s prodlouzenou hloubkou
ostrosti, které mohou vyhovét nékterym nadstandartnim pozadavkim pacienta. Pro
zvoleni vhodné hodnoty IOL jsou potieba keratometrické hodnoty, axidlni délka oka a

hloubky predni komory.26

Fuchsova endotelialni dystrofie

Jde o nezanétlivé onemocnéni endotelu rohovky, které je autozomalné dédicné.”
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V ranych stadiich si Ize vSimnout ubytku endotelovych bunék a vznikajicich tzv.
gutt, malych puchyrk, které 1ze pozorovat na Stérbinové lampé. Postupem casu, vlivem
naruSené vodotésnosti endotelu se do stromatu dostava komorova voda, z predni komory
a zpusobuje otok, coz muze pacient vnimat diky rozptylu svétla a rozmazané vidéni.
Prebytecna tekutina nakonec migruje do epiteli za vzniku bul. Tyto puchliky poté
praskaji, coz je pro pacienta bolestivé a hrozi riziko infekce. Toto chronické drazdéni mtize

vést az ke vzniku rohovkové jizvy.”

Obrdzek 2: Viditelné gutty na rohovce a katarakta &

V pocatecnich stadiich onemocnéni se k 1é¢bé mohou pouzivat hypotonické oc¢ni
kapky, nebo obvazové kontaktni cocky. Tyto prostiedky pomahaji odstrarniovat z rohovky
prebytecnou vodu. Je potreba aby pacient chodit na pravidelné prohlidky a 1é¢ba tak byla

stale efektivni. Pokud selZou tyto techniky, musi se ptejit k chirurgickému reseni.”

Endotelialni keratoplastiky

Pro 1é¢bu endotelidlnich disfunkci rohovky je nejpouZivanéjSim chirurgickym
postupem zadni endotelidlni keratoplastika. Ta umoziuje transplantaci pouze postiZené
vrstvy rohovky, zvySuje tak dspésnost spravného uchyceni Stépu, umoziiuje rychlejsi
zotaveni zraku a minimalizuje moZna poskozeni struktur oka. V soucasné dobé patti mezi
nejmodernéjsi techniky Descemet stripping endothelial keratoplasty (DSEK) a Descemet

membrane endothelial keratoplasty (DMEK), obé tyto procedury maji vicero modifikaci.?

V pripadé DSEK se jednd o techniku, pri které je odstranéna Descemetova
membrana (DM) a endotel, které jsou nahrazeny darcovskou lamelou tvorenou
endotelem, DM a casti stromatu. Nevyhodou této techniky je, Ze na hladky povrch zadni
plochy rohovky prijemce priklddame lamelu s hrubym povrchem. Tento rozdil pak

prispiva k silnéjSim tendencim dislokace lamely. K zjednoduSeni této metody doSlo v roce
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2006 pouzitim mikrokeratomu, popripadé femtosekundového laseru pri pripravé
darcovské lamely. Tuto metodu popsal Gorovoy a nazval ji Descemet stripping automated
endothelial keratoplasty (DSAEK). Pripravou lamely timto zplGsobem je znacné
eliminovana moznost poSkozeni lamely, ta je také hladsi a jeji tloustka je pravidelnéjsi.

Zotaveni zraku je tak rychlejsi a vysledna zrakova ostrost stabiln€jsi.?10

Nejnovéjsi technikou zadni endotelialni keratoplastiky je vSak endoteliadlni
keratoplastika Descemetovy membrany s endotelem (DMEK). Tuto techniku vyvinul
vroce 2006 Dr. Melles a na rozdil od DSEK kde lamela obsahuje i zadni ¢ast stroma je pri
DMEK transplantovan pouze endotel a DM. Metoda se vSak vyvijela a v roce 2009 byla
popsana modifikace, pri které darcovskd lamela obsahuje i okraj stromatu. Metoda
se nazyva Descemet’s membrane automated endothelial keratoplasty (DMAEK). V roce
2010 byla predstavena dalsi modifikace, a to Descemet’s membrane endothelial
keratoplasty with a stromal rim (DMEK-S). Rozdilem mezi metodami DMAEK a DMEK-S je
v pripravé darcovské lamely. Lamela u DMAEK je pripravovana ruc¢né, zatimco u DMEK-S

jde o piipravu pomoci mikrokeratom, nebo femtosekundovy laser. 210

Indikaci k tomuto zdkroku je hlavné Fuchsova endotelova dystrofie rohovky,
bulézni keratopatie nebo endotelova nedostatecnost po opakované transplantaci

rohovky.?

Mnoho pacienti trpi priznaky koexistujici endotelidlni dysfunkce rohovky a
katarakty a mezi o¢nimi chirurgy stale probiha diskuse, zda provadét operaci katarakty a
DMEK nezavisle na sobé v nékolika etapach (sekven¢ni DMEK), nebo v ramci jedné

operace (kombinovana DMEK).?
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Annotation

This article provides the theoretical basis for research on "Predicting postoperative
refractive outcome in patients undergoing cataract surgery and DMEK". The results of the
research may lead to a deeper understanding of the resulting refractive state, which may
influence the calculation of the optimal intraocular lens and lead to greater patient

satisfaction.
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Cataract

The lens of the eye, lens crystallina, is a normally transparent structure fixed in the
correct position in the eye by zonular fibers of the ciliary body. It consists of the nucleus,
cortex, lens epithelium and capsule. The lens is one of the optical environments of the eye
and is thus involved in the focusing of light rays on the retina and in accommodation. The
optical power of the lens is variable and also depends on the accommodation of the eye.
In the unaccommodated state, the optical apparatus of the eye has approximately +59 D,

of which 16-20 D is attributable to the lens.!

A cataract is defined as a clouding of the lens of the eye that leads to a deterioration
of visual acuity. Contrast sensitivity and colour perception may also be impaired. Cataracts
can arise in several ways, but the most common is called senile cataract, which occurs as

part of the body's natural aging process.!

Although cataract surgery is mostly an outpatient procedure and the potential

complications are very well managed with a nice final vis, patients and physicians would
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welcome a possible pharmacological treatment. However, at the moment, surgery is the

only option.2

Cataract surgery

Cataract surgery is the most commonly performed surgical procedure in the world.
Thanks to technological advances and new technologies, cataract surgery is the safest eye
surgery with a very predictable refractive outcome. For these reasons, cataract surgery
has become a refractive procedure rather than just cataract surgery.3

The development of cataract surgical techniques continues to advance. From
retraction, where the lens is pushed into the vitreous space, to intracapsular extraction,
where the lens and the capsule are removed, or extracapsular extraction, which allows
only the nucleus and cortex to be removed so that the capsule can be used for insertion of
a posterior chamber intraocular lens, we have come to the technique of

phacoemulsification.2

In modern cataract surgery, the first incision made is a corneal incision about 2.8-
3.2 mm long, with two additional ancillary incisions. Subsequently, the capsule is stained
and a capsulorhexis of the desired size is performed. Then the lens nucleus is emulsified
and suctioned using an ultrasound probe = phacoemulsification. The capsule is completely

cleaned and the procedure can proceed to implantation of the intraocular lens (IOL). The

Obrdzek 3: proces fakoemullzifikace v implantace IOL ®

operation takes only a few minutes and is performed under local anaesthesia.*>

Nowadays, patients can choose premium lenses such as toric, multifocal, or
extended depth of field lenses, which can meet some of the patient's superior
requirements. Keratometric values, axial eye length, and anterior chamber depths are

needed to select the appropriate [OL.26
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Fuchs endothelial dystrophy

This is a non-inflammatory disease of the corneal endothelium that is autosomal
inherited. It manifests as bullae and corneal edema, which can cause glare, halo, and

impaired visual acuity and even corneal blindness.”

In the early stages, loss of endothelial cells and the formation of so-called gutt,

small blisters that can be observed on slit lamp examination, can be noticed. Over time,

due to compromised endothelial waterproofing, ventricular water enters the stroma, from
I

Obrdzek 4: Viditelné gutty na rohovce a katarakta &

the anterior chamber, causing swelling, which the patient may perceive due to light
scattering and blurred vision. The excess fluid eventually migrates into the epithelium to
form bullae. These bullae then rupture, which is painful for the patient and there is a risk

of infection. This chronic irritation can lead to corneal scarring.”

In the early stages of the disease, hypotonic eye drops or bandage contact lenses
can be used for treatment. These agents help to remove excess water from the cornea. It
is necessary for the patient to attend regular check-ups so that the treatment remains
effective. If these techniques fail, they must be switched to a surgical solution.”

Endothelial keratoplasty

For the treatment of endothelial dysfunction of the cornea, posterior endothelial
keratoplasty is the most commonly used surgical procedure. This allows transplantation
of only the affected corneal layer, increasing the success rate of proper graft attachment,
allowing faster visual recovery and minimizing possible damage to the structures of the
eye. Currently, the most advanced techniques include Descemet stripping endothelial
keratoplasty (DSEK) and Descemet membrane endothelial keratoplasty (DMEK), both of
which have multiple modifications.?
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In the case of DSEK, this is a technique in which the Descemet's membrane (DM)
and endothelium are removed and replaced with a donor lamina consisting of the
endothelium, DM, and a portion of the stroma. The disadvantage of this technique is that
a lamella with a rough surface is applied to the smooth surface of the posterior surface of
the recipient cornea. This difference then contributes to stronger tendencies of lamella
dislocation. Simplification of this method occurred in 2006 with the use of a
microkeratome or femtosecond laser in the preparation of the donor lamella. This method
was described by Gorovoy and called Descemet stripping automated endothelial
keratoplasty (DSAEK). By preparing the lamina in this way, the possibility of lamina
damage is greatly eliminated, the lamina is also smoother and its thickness is more regular.

Visual recovery is thus faster and the resulting visual acuity more stable.?10

The most recent technique for posterior endothelial keratoplasty, however, is
Descemet's membrane endothelial keratoplasty with endothelium (DMEK). This
technique was developed by Dr. Melles in 2006, and unlike DSEK where the lamella
includes the posterior stroma, in DMEK only the endothelium and DM are transplanted.
However, the method has evolved and in 2009 a modification was described in which the
donor lamella also contains the edge of the stroma. The method is called Descemet's
membrane automated endothelial keratoplasty (DMAEK). In 2010, another modification
was introduced, namely Descemet's membrane endothelial keratoplasty with a stromal
rim (DMEK-S). The difference between the DMAEK and DMEK-S methods is in the
preparation of the donor lamina. The lamina in DMAEK is prepared manually, whereas in

DMEK-S it is prepared using a microkeratome or femtosecond laser. 910

The indications for this procedure are mainly Fuchs corneal endothelial dystrophy,
bullous keratopathy, or endothelial insufficiency after repeated corneal transplantation.?

Many patients suffer from symptoms of coexisting corneal endothelial dysfunction
and cataract, and there is an ongoing debate among ophthalmic surgeons whether to
perform cataract surgery and DMEK independently in several stages (sequential DMEK)

or as part of a single operation (combined DMEK).?
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Anotace

Tento ¢lanek se vénuje anatomickému popisu rohovky a korekci refraké¢nich vad

pomoci laserovych refrakénich zakrokid. Nasledné je uvedena kazuistika.

Klicova slova
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Uvod

V soucasnosti reSime korekci refrakénich vad pomoci bryli, kontaktnich ¢o¢ek nebo
chirurgickych zakrokd, jez zahrnuji laserové refrak¢ni zakroky. Mezi nejpouzivanéjsi patri
LASIK, PRK a také se zde zacleniuje jedna z novéjsSich metod SMILE. Pti kontaktu rohovky
s laserem dochazi kireverzibilnim zménam jako je napriklad zména tloustky epitelu

rohovky, celkova zména tloustky rohovky, zhorseni jeji citlivosti aj.

Anatomie rohovky

Rohovka je priihledna tkan, jeZ ma tvar horizontalné uloZené elipsy. Jeji tloustka se
pohybuje okolo 0,6 mm v centru a 1 mm v periferii. Sklada se z péti vrstev, a to z epitelu,
Bowmanovy membrany, stromatu, Descemetovy membrany a endotelu. Epitel ma dobré
regeneracni schopnosti a jedna se o nerohovéjici mnohovrstevnou dlazdicovou tkan. Dale
nasedi na bazalni membranu, ktera sousedi s Bowmanovou membranou. Tato vrstva
nema schopnost regenerace a smérem dovnitf splyva se stromatem. Stroma se sklada ze
svazecku vlaken, které se vzajemné krizi a jsou sloZené z jemnych fibril, jez mezi sebou
maji pravidelnou vzdalenost a dosahuji stejné tloustky. Obsah stromatu tvoii dale
extracelularni matrix. Diky této strukture je zajiSténa prihlednost rohovky, na niz se také
podili mnoZstvi obsahu vody ve stromatu. Ta, pokud by piesahla hranici 80 %, doslo by ke
vzniku edému rohovky. Nasledujici vrstvou je Descemetova membrana, ktera je tvorena

elastickymi vlakny a je produktem bunék endotelu. Endotel obsahuje pfi narozeni asi
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4000-5000 bunék/mm?, jejichZ pocet béhem Zivota klesa zhruba na polovinu. Jedna se o
bunky polygonalni tvorici jednu vrstvu. Pri reparaci endotelu dochazi ke zvétSovani

bunék, nikoliv k jejich mnoZeni.1

rohovkovy slzny inrm
-~

upitel
bazalni
—Vrstva

Browmanova
membrana ——

stroma T

Descemetova
membrana

endotel

predni oéni komora

Obrazek 1: Anatomie rohovky?

Laserové refrakcni zakroky

Termin LASER pochazi ze slov Light Amplification by Stimulated Emission of
Radiation. Jeho zareni se vyznacuje vlastnostmi jako je koherence, polarizovanost,
monochromati¢nost a vysoka vykonost. V oftalmologii se vyuZiva spektrum vlnovych
délek elektromagnetického zareni od kratkych ultrafialovych aZ po infracervené délky.
Laserova refrak¢ni chirurgie spadd pod fotoabla¢ni a fotodisrupc¢ni techniky. Ve
fotoablacni terapii je nejcastéji pouzivany argon - fluoridovy excimerovy laser (A= 193
nm), zatimco ve fotodisrupcni oblasti refrakéni chirurgie, je vyuZivan femtosekundovy

laser (A=1053 nm).3

Principem fotoablace je oploSténi centralni (u myopie) nebo periferni c¢asti (u
hypermetropie) rohovky, a to v prednich ¢astech rohovkového stromatu, diky kterému
dojde ke zméné jejiho zakriveni, a tudiz idedlné k nulovému refrakénimu vysledku. Lze ji
také provadét u astigmatismu. Mezi fotoabla¢ni techniky radime fotorefraktivni
keratektomii (PRK), laser in situ keratomileusis (LASIK), FemtoLasik, laserem asistovanou
subepitelovou keratomileusis (LASEK) a epi - LASIK. PRK, LASEK a epi - LASIK Ize zatadit

mezi metody povrchové a mezi hloubkové LASIK a FemtoLasik.34

PRK se v soucasnosti pouziva spiSe u pripadd, kdy je napriklad prili$ tenka a
nepravidelna rohovka, a to ke korekci myopie a astigmatismu. U PRK se po podani

topickych anestetik odstrani epitel rohovky pomoci 20% alkoholu nebo pomoci
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mechanické abraze tupym nastrojem ¢i ostrym noZem. Dale je provedena samotna
fotoablace pomoci excimerového laseru. Vyhodou tohoto zakroku je, Ze zde klesa riziko
syndromu suchého oka a také rohovkové ektazie. Naopak nevyhodou je, Ze zakrok je
bolestivy a vyZaduje delSi rehabilitaci. Po operaci jsou pacientovi predepsany antibiotika
a kortikosteroidy, a na o¢ich ma naaplikovany kryci kontaktni ¢ocky, které jsou vyjmuty

priblizné po ctyrech dnech.3

LASEK a epi - LASIK se vsoucasnosti spiSe nepraktikuji. Jedna se o techniky
podobné PRK s vyjimkou odstranéni epitelu, které je v tomto pripadé pouze docasné. U
LASEK je tato vrstva odstranéna pomoci 20% alkoholu, nasledné shrnuta a po ablaci
vracena zpét. V pripadé epi - LASIKu je vytvoren flap pomoci mikrokeratomu s tupym

noZem, coZ vede k uchovani vétsiho poctu Zijicich epitelovych bunék. Po zakrocich se opét

aplikuje kryci kontaktni cocka a piredepisuje vysSe uvedena medikace.34

LASIK patfi mezi nejvice pouZivané laserové refrakéni zakroky ke sniZeni nebo
odstranéni myopie, astigmatismu a hypermetropie, konkrétné jsou uvaddény hodnoty - 12
az + 8 D (to ovSem zavisi na pracovisti a dalSich okolnostech). Po lokalni anestezii je
vytvorena lamela, kterou lze udélat pomoci mikrokeratomu nebo femtosekundového
laseru, vtom pripadé se setkdvame s nazvem zakroku FemtoLASIK. Lamela drzi na
mistku, ktery je oznacovan jako hinge. Po fotoablaci pomoci excimerového laseru je

lamela priklopena zpét. Vyhodou je rychla rehabilitace a minimalni diskomfort.34

Béhem a po zminénych zakrocich mohou nastat komplikace jako napriklad
pre(pod)korigovani oc¢i, syndrom suchého oka, infekéni keratitida, sterilni infiltraty, haze
atd.3

V laserové refrakcni chirurgii se dale mizeme setkat s fotodisrupc¢ni technikou. Zde
se vyuziva femtosekundového laseru, jehoZ pulzy dosahuji velmi vysoké energie, trvaji
velmi kratkou dobu a jsou pric¢inou premény tkané v plazmu. Dale vlivem vysokého tlaku
a teploty dochazi ke tkanové expanzi a vytvori se tak mikroskopickeé dutiny v rohovkovém
stromatu. Tento d&j nese nazev fotodisrupce. Radime sem metodu femtosecond lenticule
extraction (FLEx), vsoucasnosti uvadénou spiSe jako refractive lenticule extraction
(ReLEX flex), ktera se dnes jiZ nepouziva. Na ni dale navazala metoda small incision

lenticule extraction (ReLEX SMILE).3
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Technika ReLEX SMILE spociva ve vytvoreni lentikuly uvnitf stromatu pomoci

laseru, ktera je nasledné odstranéna diky malému bo¢nimu fezu (tzv. side cut - opét

vytvoreny pomoci laseru) o velikosti 2-4 mm. Indikaci tohoto zakroku je myopie nad

-3

D a nizky myopicky astigmatismus. Vyhodou této operace je vétsi odolnost proti

rohovkovym ektaziim a syndromu suchého oka.3

Mezi hlavni komplikace zadkroku SMILE patii ruptura lentikuly v pribéhu jeji

mechanické extrakce a dale napriklad vznik mikrodistorzi Bowmanovy vrstvy.3

Kazuistika

Pacient muzského pohlavi, ro¢nik 1998, nositel kontaktnich ¢ocek

Objektivni refrakce:

OD:-4,5D -0,5D 54°

0S:-4,5D-0,5D 149°

Subjektivni refrakce:

OD: -4,67 D -0,75 D 54°

0S:-4,5D-0,25 D 140°

CCT: Keratometrie:

OD: 568 um OD: 42,74 D

0S: 577 pm 0S:4291D

Pachymetrie rohovky - predoperacni (um):

557 1592 | 601 | 602 | 585 | 565 | 560 | 567 | 577 | 639 | 658 | 662 | 635 | 596 | 594 | 605 | 619
563 | 577 | 592 | 608 | 604 | 586 | 577 | 573 | 569 | 613 | 641 | 668 | 657 | 630 | 618 | 611 | -
Tloustka epitelu - predoperacni (um):

47 | 47 | 48 | 48 | 47 | 46 | 47 | 48 | 47 | 47 | 47 | A5 | 44 | 45 | 45 | 48 47
47 | 44 | 46 | 46 | 46 | 47 | 46 | A5 | 43 | 44 | 44 | 44 | 46 | 46 | 46 | 46 45
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Obrdzek 2: Priklad pachymetrické mapy rohovky>

Operace: duben 2024, typ zakroku - SMILE

Ocekavam: zvySeni tlouStky epitelu
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Corneal changes after laser refractive surgery

Bc. EliSka Rastakova, Mgr. Ondfej Vlasak, Ph. D.

Department of Optometry and Orthoptics, Faculty of Medicine, Masaryk University
Brno

Annotation

This article discusses the anatomical description of the cornea and the correction of
refractive errors using laser refractive procedures. Subsequently, a case study is

presented.

Introduction

Glasses, contact lenses, or surgical procedures such as laser refractive procedures
are how refractive errors are corrected nowadays. Among the most widely used
procedures are LASIK, and PRK, and one of the more innovative methods, SMILE, is also

mentioned here.

When the cornea comes into contact with the laser; irreversible changes occur, such
as thickness changes in the corneal epithelium, overall thickness changes of the cornea,

deterioration in corneal sensitivity, et cetera.

Anatomy of the cornea

The cornea is a transparent tissue shaped like a horizontally positioned ellipse. Its
thickness is 0.5-0.6 mm in the center and around 1 mm at the periphery. It has five layers:
the epithelium, Bowman's layer, stroma, Descemet's membrane, and endothelium. The
epithelium has good regenerative capability and forms a non-keratinising multi-layered
squamous tissue.Next, it attaches to the basement membrane adjacent to Bowman's
membrane. This layer cannot regenerate and merges inwards with the stroma. The stroma
consists of bundles of fibers that cross each other and are composed of fine fibrils that are
evenly spaced and have the same thickness. The content of the stroma also forms an
extracellular matrix. The role of this structure is to ensure transparency of the cornea, as
shown by the amount of water content in the stroma. If this exceeds 80 %, corneal edema

will occur. Descemet's membrane is the following layer, is composed mainly of elastic
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fibers, and is a product of the endothelial cells. At birth, the endothelium contains about
4000-5000 cells/mm?, which decrease in number during life and roughly halve. These are
polygonal cells forming a single layer. The cells grow rather than multiply after endothelial

repair.!
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Picture 1: Anatomy of cornea?

Laser refractive procedures

LASER is an acronym for Light Amplification by Stimulated Emission of Radiation.
Emitted radiation distinguishes itself by coherence, polarization, monochromaticity, and
superior performance. Ophthalmology uses a spectrum of wavelengths of electromagnetic
radiation from short ultraviolet to infrared wavelengths. Laser refractive surgery falls
under photoablation and photodisruption techniques. The photoablative procedure
involves the argon-fluoride excimer laser (1= 193 nm), the most commonly used, while the
photodisruptive procedure uses the femtosecond laser (1= 1053 nm). The principle of
photoablation is the flattening of the central (in myopia) or peripheral part (in hyperopia)
of the cornea, meaning the anterior parts of the corneal stroma, which has the effect of
increasing its curvature and thus leads to ideally a zero refractive outcomes. This method

can be performed for astigmatism also.3

Photoablation techniques include photorefractive keratectomy (PRK), laser in situ
keratomileusis (LASIK), FemtoLasik, laser-assisted subepithelial keratomileusis (LASEK),
and epi-LASIK. PRK, LASEK, and epi-LASIK fall under the surface method between deep
LASIK and FemtoLasik methods.34

PRK is currently used more in cases where the cornea is too thin and irregular, for
example, to correct myopia and astigmatism. In PRK, after the administration of topical

anesthetics, the corneal epithelium is removed using 20 % alcohol or mechanical abrasion
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with a blunt instrument or a sharpened knife. Furthermore, the actual photoablation uses
an excimer laser. The advantage of this procedure is that the risk of dry eye syndrome and
corneal ectasia decreases. On the other hand, the disadvantage is that it is a painful
procedure and requires prolonged rehabilitation. After surgery, the patient is prescribed
antibiotics and corticosteroids and has contact lenses applied to their eyes till

approximately four days after the procedure.3

LASEK and epi-LASIK are currently not practiced. These are techniques similar to
PRK except for epithelial removal, which in this case is only temporary. In LASEK, a layer
is loosened with 20 % alcohol to flip it and then returned after ablation. In the case of epi-
LASIK, a microkeratome with a blunt knife creates a flap that preserves many living
epithelial cells. After the procedures, the surgeon reapplies the protecting contact lens to

the patient, and the patient gets the abovementioned medication.34

LASIK is one of the most widely used laser refractive procedures to reduce or
eliminate myopia, astigmatism, and hyperopia; specifically, values of -12 to + 8 D are
reported (though this depends on the workplace and other circumstances). After local
anesthesia, a surgeon forms a stromal flap using a microkeratome or femtosecond laser,
in which case we refer to the procedure as FemtoLASIK. The flap is held on a bridge,
referred to as a hinge. After photoablation using an excimer laser, the flap folds back into

place. The advantage is early rehabilitation and minimal discomfort. 34

Complications may occur during and after these procedures, such as over- or
undercorrection of the eyes, dry eye syndrome, infectious keratitis, sterile infiltrates, haze,

et cetera.3

In laser refractive surgery, we can also encounter the photodisruptive technique.
At this point, it uses the femtosecond laser, whose pulses reach very high energy, last for
an extremely short time, and cause the tissues to transform into plasma. In addition, high
pressure and temperature cause tissue expansion, forming microscopic cavities in the

corneal stroma. This process is called photodisruption.3

We include among them the femtosecond lenticule extraction (FLEx) method, now
referred to as refractive lenticule extraction (ReLEX flex), which is no longer in practice.

That developed into the small incision lenticule extraction method (ReLEX SMILE).3
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The ReLEX SMILE technique consists of creating a lenticule inside the stroma using

a laser, which is subsequently removed thanks to a small lateral cut (so-called side cut,

again made by laser) with a size of 2-4 mm. The indication for this procedure is myopia

above -3 D and low myopic astigmatism. The advantage of this surgery is high resistance

to corneal ectasias and dry eye syndrome. The top complications of the SMILE procedure

are, for example, the rupture of the lenticle during its mechanical extraction and the

formation of micro distortions of Bowman's layer.3

Case study

Male patient, 1998, contact lens wearer

Objective Refraction:
0OD:-4,5D-0,5D 54°
0S:-4,5D-0,5D 149°

Subjective refraction:
OD: -4,67 D -0,75 D 54°
0S:-4,5D -0,25 D 140°

CCT: Keratometry:

0OD: 568 um 0D:42,74D

0S: 577 um 0S:4291D

Corneal pachymetry - preoperative (umj:

557 1 592 | 601 | 602 | 585 | 565 | 560 | 567 | 577 | 639 | 658 | 662 | 635 | 596 | 594 | 605 | 619
563 | 577 | 592 | 608 | 604 | 586 | 577 | 573 | 569 | 613 | 641 | 668 | 657 | 630 | 618 | 611 | -
Epithelial thickness - preoperative (um):

47 | 47 | 48 | 48 | 47 | 46 | 47 | 48 | 47 | 47 | 47 | 45 | 44 | 45 | 45 48 47
47 | 44 | 46 | 46 | 46 | 47 | 46 | 45 | 43 | 44 | 44 | 44 | 46 | 46 | 46 46 45
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Picture 2: Example of corneal pachymetric map°
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Operation: April 2024, type of surgery - SMILE

Expectation: An increase in the thickness of the epithelium
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Vliv vstupni incize
a rohovkovych narezi na velikost rohovkového
astigmatismu

Bc. Adéla Nabélkova, Mgr. Ondfej Vlasak, Ph.D

Katedra optometrie a ortoptiky Lékarské fakulty Masarykovi univerzity v Brné

Anotace

Tento clanek byl pojat jako teoreticky tivod a nastin vyzkumu zabyvajiciho se
vlivem vstupni incize rohovky na vysledny rohovkovy astigmatismus. Prvné je zminéno
misto dne$ni refrakéni chirurgie na poli oftalmologie, dale jsou popsany moZné
chirurgické nitroo¢ni zadkroky a feSeni refrakénich vad spolu s ilustra¢nimi obrazky, také
je zde zminka o nitrooc¢nich torickych cockach, které jsou v pripadé téchto zakroku

vyuzZivany a v neposledni je popsana metodika vyzkumu.

Klicova slova

Rohovkova chirurgie, refrakéni chirurgie, rohovka, incize, keratotomie, limbalni relaxa¢ni
incize, OCCI - opposite clear cornea incisions, katarakta, nitroo¢ni ¢ocky

Uvod

informaci vhimame pravé prostifednictvim naseho zraku. Bohuzel stejné jako kazdy jiny
smyslovy organ je nachylny k poruchdm a nemocem, tak je tomu i u oci. Celosvétové
nejrozsirenéjsi pricina slepoty je katarakta neboli Sedy zazrak. Setkame se ni v mnoha
pripadech az v pokrocilejSim véku, kdy nam pacienti mohou popisovat pocity jako
zhorSené vidéni do blizka nebo také zrakovou nejistotu pri béznych aktivitach, jako

napriklad pri rizeni automobilu nebo pfi sportu. 1

Dnes jiz pacienti nepodstupuji operaci katarakty jen pouze z divodu jejiho
odstranéni, ale také se zajmem o odstranéni jejich dosavadnich dioptrii a nezavislost na
korekci. Zde se nabizi moZnosti reSeni pomoci prémiovych nitroo¢nich ¢ocek IOL. Na

vybér ma pacient monofokalni, s rozsifenou hloubkou ostrosti nebo multifokalni, které
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umoznuji pooperacni nezavislost na korekci. OvSem je tfeba si uvédomit, Ze kazdé

v

operacni feSeni s sebou miiZe nést urcita rizika a komplikace, se kterymi se tfeba pocitat.

DalSimi projevy poruchy zraku jsou refrak¢ni vady, se kterymi se setkdvame
v pribéhu vyvoje ditéte, které se tesi individualni korekci v gesci pediatra a détského
oftalmologa. Pozdéji v dospélosti 1ze refrakéni vady reSit operativné prostiednictvim

refrak¢ni a laserové chirurgie.l2

Jak jiz zndzvu této studie vyplyva, bude zabyvat velikosti rohovkového
astigmatismu po inciznim chirurgickém zakroku na rohovce. Narezy rohovky jsou jednim
z nejstarSich zpisobl FeSeni refrakéni vady a proSly nékolika inovacemi. Hlavnim
principem bylo oplosténi centralni ¢asti rohovky vlivem radidlnim nateza rohovky, které
popsal Sato. Pozdéji z vyzkumi vyplynulo, Ze vyhodnéjsi vysledny efekt maji hloubkové
radialni incize, které byly popsany ruskymi lékari Fjodorovem a Durnevem. Dnes tyto
chirurgické vykony byly ve vétSiné vytésnény laserovou refrakéni chirurgii. Ackoli
v pripadé 1écby primarniho i rezidualniho astigmatismu v priibéhu operace katarakty ma

astigmaticka keratotomie stale své misto. 23

Radialni keratotomie byla spiSe v minulosti vyuzivana ke korekci nizsi a stiredni
myopie, kdy bylo rohovka narezana 8 nebo az 16 rohovkovymi incizemi v hloubce az 90
% jeji tloustky (Obrazek 1). Vysledkem bylo chténé vyklenuti periferie a oploSténi jeji

centralni ¢asti. 23

americka technika ruska technika

A

Obrdzek 5: Radidlni keratotomie3

Astigmaticka keratotomie (Obrazek 2) nebo incizni korekce astigmatismu
dnes hojné vyuzivana pravé jako primarni zakrok k reseni primarniho astigmatismu nebo
sekundarné k dokorekci astigmatismu po jiném refrakénim zakroku na rohovce, napriklad
po katarakté. U této metody je rozliSovany tfi techniky. Tangencialni keratotomie, ktera se
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drive vyuZivala ke korekci myopického astigmatismu, ale byla nahrazena jinymi,
pokrocilejSimi metodami. Dale pak arkualni keratotomie, ktera je dnes hojné aplikovana
ke korekci astigmatismu po perforujici keratoplastice a treti, aktualné asi nejcastéjsi
technikou je limbalni relaxacni incize pouZivané hojné pii operaci Sedého zakalu
s implantaci fakickych nebo multifokalnich nitroo¢nich cocek. Principem této operace je
vedeni rezli v periferii, coz zajisti eliminaci vedlejSich pooperacnich fenomént (Obrazek
3 a 4). Vysledny efekt je dan délkou a poctem incizi, coZ bude hlavnim tématem této

studie.1234

Obrdzek 8: Limbdlni relaxacni incizemi#
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Vv

V pripadé mladsich pacientli s hypermetropii a vy$sim stupném astigmatismu je
moznost uZiti metody zvané opposite clear corneal incisions se zkratkou OCCI. Zde jsou
incize provadény rovnobézné s rovinou o¢ni duhovky (Obrazek 5) a pronikaji aZ do o¢ni

komory, coZz zajiStuje pravé u mladSich pacienti dlouhodobéjsi stabilitu. Je mozné

korigovat vadu aZ okolo 10 cylindrickych dioptrii.4

Obrazek 9: Opposite clear corneal incisions =0CCI®

Metodika

Studie probiha na o¢ni klinice LEXUM v Brné pod vedenim pana doktora Ondreje
Vlasaka. Do vyzkumu jsou zahrnovani pacienti, ktef{ jsou indikovani k operaci katarakty a
ke korekci si vybrali torickou nitroo¢ni ¢ocku. Vramci vysledd jsou shromazdovany
predoperacni i pooperacni hodnoty subjektivni refrakce a keratometrie pomoci piistroje
Pentacam. Dale jsou pomoci zarizeni Pentacam a jeho Scheimpflugova obrazu poopera¢né

meéreny velikosti vstupnich incizi v jednotlivych segmentech.

Nasledné bude hodnocena souvislost mezi rohovkovym astigmatismem pred a po
operaci spolu s u¢inkem incize v zavislosti na jeji velikost. Kone¢né vyhodnoceni a analyza

dat by méla ukazat korelaci zmény rohovkového astigmatismu a velikosti incize.



Obrazek 10: Snimky OCULUS Pentacam Schempflug Bilder ve 25-ti rezech”

OCULUS - PENTACAM Scheimpflug Bilder
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Obrdzek 11: Snimky OCULUS Pentacam Scheimpflug Bilder - Rez 207 °- 27 °7
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Annotation

This article was conceived as a theoretical introduction and outline of research
dealing with the influence of the corneal entry incision on the resulting corneal
astigmatism. Firsty, the place of today's refractive surgery in the field of ophthalmology is
mentioned, then possible surgical intraocular procedures and solutions for refractive
errors are described together with illustrative images, there is also a mention of
intraocular toric lenses, which are used in the case of these procedures, and last but not

least, the research methodology is described.
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Introduction

For each of us, sight should be the most important sense at all, because we perceive
most of the information through our sight. Unfortunately, just like any other sensory organ
is susceptible to disorders and diseases, so are the eyes. Cataract, or gray wonder, is the
most common cause of blindness worldwide. We encounter it in many cases only at an
advanced age, when patients can describe to us feelings such as impaired near vision or

visual uncertainty during normal activities, such as driving a car or playing sports. 1

Nowadays, patients no longer undergo cataract surgery only for the purpose of its
removal, but also with an interest in removing their previous diopters and independence
from correction. This is where solutions are offered using premium intraocular lens IOLs.
The patient has a choice of monofocal, with an extended depth of field, or multifocal, which

allow post-operative independence from correction. However, it is necessary to realize
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that every surgical solution can carry with it certain risks and complications that must be

taken into account.

Other symptoms of visual impairment are refractive errors encountered during the
child's growth, which are solved by individual correction under the supervision of a
pediatrician and pediatric ophthalmologist. Later in adulthood, refractive errors can be

solved surgically through refractive and laser surgery.12

As the title of this study suggests, it will deal with the magnitude of corneal
astigmatism after incisional corneal surgery. Corneal incisions are one of the oldest
methods of treating refractive error and have undergone several innovations. The main
principle was the flattening of the central part of the cornea due to the radial cuts of the
cornea described by Sato. Later research showed that deep radial incisions, which were
described by Russian doctors Fyodorov and Durnev, have a more favorable final effect.
Nowadays, these surgical procedures have mostly been replaced by laser refractive
surgery. Although in the case of treating both primary and residual astigmatism during

cataract surgery, astigmatic keratotomy still has its place.2?3

In the past, radial keratotomy was mainly used to correct low and moderate
myopia, when the cornea was cut with 8 or up to 16 corneal incisions in a depth of up to
90 % of its thickness (Figure 1). The result was the desired arching of the periphery and

the flattening of its central part. 23

americka technika ruska technika

A

Figure 12: Radial keratotomy 3

Astigmatic keratotomy (Figure 2) or incisional astigmatism correction is
widely used today precisely as a primary procedure to solve primary astigmatism or
secondarily to correct astigmatism after another refractive procedure on the cornea, for
example after cataract. Three techniques are distinguished in this method. Tangential

keratotomy, which was previously used to correct myopic astigmatism, but has been
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replaced by other, more advanced methods. Then, arcuate keratotomy, which is widely
used today to correct astigmatism after perforating keratoplasty, and the third, currently
probably the most common technique, is the limbal relaxation incision, which is widely
used in cataract surgery with the implantation of phakic or multifocal intraocular lenses.
The principle of this operation is to conduct incisions in the periphery, which will ensure
the elimination of secondary postoperative phenomena (Figures 3 and 4). The final effect
is determined by the length and number of incisions, which will be the main topic of this

study. 1234

Figure 15: Limbal relaxation incisions*
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In the case of younger patients with hypermetropia and a higher degree of
astigmatism, it is possible to use a method called opposite clear corneal incisions
(OCCI). Here, the incisions are made parallel to the plane of the iris (Figure 5) and
penetrate up to the eye chamber, which ensures longer-term stability especially in

younger patients. It is possible to correct a defect of up to around 10 cylindrical diopters.*

Figure 16: Opposite clear corneal incisions = OCCI ¢

Methodology

The study takes place at the LEXUM eye clinic in Brno under the direction of Dr.
Ondrej Vlasak. Patients who are indicated for cataract surgery and have chosen a toric
intraocular lens for correction are included in the research. As part of the results,
pre-surgery and post-surgery values of subjective refraction and keratometry are
collected using the Pentacam device. Furthermore, the sizes of the entrance incisions in
the individual segments are measured post-surgery using the Pentacam device and its

Scheimpflug image.

Subsequently, the association between corneal astigmatism before and after
surgery will be evaluated along with the effect of the incision depending on its size. Final
evaluation and data analysis should show the correlation of corneal astigmatism change

and incision size.
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Figure 17: OCULUS Pentacam Scheimpflug Bilder images in 25 sections 7
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Figure 18: OCULUS Pentacam Scheimpflug Bilder image - Section 207 °-27° 7
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Anotace

Studie se zaobira problematikou 1é¢by syndromu suchého oka. Jedna se o pacienty
s téZkym syndromem suchého oka, u kterych selhala 1é¢ba ostatnimi lécebnymi
prostiedky dostupnymi na trhu. U takovych pacientli je moZné pouZit autologni sérové

oc¢ni kapky.

Tato probihajici studie sleduje vyvoj subjektivnich i objektivnich priznakt
syndromu suchého oka po urcité dobé pouZivani autolognich sérovych oc¢nich kapek.
Cilem studie je urcit, zda dochazi ke zlepSeni priznakd syndromu suchého oka pomoci

autolognich sérovych o¢nich kapek.

Klicova slova

Syndrom suchého oka, autologni sérové oc¢ni kapky, OSDI, Schirmer test, CSF

Tear break-up time test

Syndrom suchého oka (SSO)

Syndrom suchého oka je onemocnéni s riizné zavaznou manifestaci obtizi. Je
zptusoben poruchou slzného filmu z divodu nedostatku slz, nebo jejich zvySenému
odparovani a vede k poSkozeni o¢niho povrchu. MiliZe souviset s fadou lokalnich nebo
systémovych onemocnéni. Velmi diilezitymi faktory jsou i vék a pohlavi, jelikoZ produkce
slz se vékem snizuje a komplikace v podobé suchych o¢i je vice ¢astd u Zen, neZ u muzu.
Syndrom suchého oka je multifaktorialni onemocnéni o¢niho povrchu charakterizované
ztratou homeostazy slzného filmu a doprovazené ocnimi symptomy, pri kterych hraji
etiologickou roli nestabilita a hyperosmolarita slzného filmu, zanét a poSkozeni o¢niho

povrchu a neurosenzorické abnormality. 1.2

NejcastéjSimi priznaky syndromu suchého oka jsou: paleni o¢i, pocit ciziho téliska

nebo pisku, tlak, unava oci, diskomfort pri pobytu ve vétru, v zakourené mistnosti, v
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klimatizovaném prostredi, zhorSeni vidéni k veceru, kolisani vidéni béhem dne a

paradoxné i zvySené slzeni. 3

Pacienti potykajici se se syndromem suchého oka, ¢eli mnoha piekazkam, které se
poji nejen s diverzitou, ale také cyklickou povahou tohoto onemocnéni. Diky této
skutecnosti je mnohdy velice obtizné nalézt jeho pravy spoustéc ¢i skupinu spoustéci a
zahajit ic¢innou lécbu. Lécba syndromu suchého oka by tedy méla byt individualizovana,

dynamicka a optimalizovana pro jednotliva stadia nemoci. 1

Autologni sérové o¢ni kapky (ASOK)

Autologni sérové o¢ni kapky jsou neregistrovany 1écivy pripravek pouZivan v rdmci
zvlaStniho 1é¢ebného programu na zakladé souhlasu Ministerstva zdravotnictvi. Jsou
urceny pro lécbu syndromu suchého oka na zdkladé rtznych ocnich i systémovych
onemocnéni. Pozitivni dopad maji ASOK také na hojeni defektii epitelu, zejména po

chirurgickych a laserovych zakrocich. 3

Zahajeni lécby je selektivni. Autolognimi sérovymi o¢nimi kapkami mohou byt
1éCeni pouze pacienti, pro které neni mozné pouZit jinou dostupnou lé¢bu registrovanymi
léc¢ivymi pripravky, nebo pro které je 1écba registrovanymi lécivymi pripravky

nedostacujici. Pripravek mohou pouzivat pacienti starsi 18 let. 3

Indikaci k pouziti ASOK urcuje pouze lékar na zakladé diagndzy a nesnasenlivosti
ostatnich bézné dostupnych pripravki z této skupiny. Béhem 1é¢by autolognimi sérovymi

o¢nimi kapkami jsou nutné pravidelné kontroly o¢ni rohovky lékarem.3

Hlavni 1é¢ivou latkou pripravku je pacientovo autologni sérum. To je tekuta slozka
krve, ze které byly odstranény krevni burky. Autologni sérum je ziedéné fyziologickym
roztokem ve vhodném poméru. Autologni sérové ocni kapky jsou tedy individualné
pripraveny a jsou urceny pouze pro pouziti jednoho pacienta, neni mozné je aplikovat
nikomu jinému. ASOK jsou pripraveny za aseptickych podminek, neobsahuji Zadné

konzervacni latky.3

Pripravek je vétSinou urcen k dlouhodobému ¢i trvalému pouZivani. Obvykla
frekvence davkovani pripravku ASOK je 5x denné (je moZné jej pouZzivat i Castéji, az 1x
kazdou hodinu) 1 kapku do dolniho spojivkového vaku. ASOK je nutné uchovavat v
mraznicce pii teploté -15 aZ -20 °C azZ po dobu 3 mésicli od pripravy. Po rozmrazeni se

mohou uchovavat maximalné 72 hodin v lednicce pri teploté 2-8 °C, nesmi se znovu
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zamrazit. ASOK je potiebné pouzivat bezprostiedné po vyjmuti z lednicky a po aplikaci je

do lednicky zase vratit.3

Ackoliv je pripravek ASOK individualizovanym lé¢ebnym prostiedkem, je mozné se
u néj, stejné jako u vsech l1éciv, setkat s nezadoucimi ucinky. Ty se vyskytuji pouze ojedinéle
a zahrnuji mirné prechodné pdaleni nebo lepkavy pocit po aplikaci kapek, vzacné
podrazdéni a Stipani. U nékterych pacientli mize prechodné dojit k rozmazanému vidéni.

Alergické reakce na ASOK nebyly popsany. 3

Metodika vyzkumu

Vyzkum byl zahdjen v fijnu 2023 a doposud probiha ve Fakultni nemocnici u Sw.

Anny v Brné. VSechny testy jsou provadény oftalmology v rohovkové poradné.
Vyzkum probiha za vyuziti nékolika testfi:

e Ocular Surface Disease Index (OSDI) dotaznik
Existuje nékolik standardizovanych dotaznikd na posouzeni zavaznosti
syndromu suchého oka. Ve studii je vyuZit pravé OSDI dotaznik. Dotaznik je
vyuzivan na zjisténi subjektivnich potiZi, kterymi pacient trpi. Pomoci dotazniku
je mozné sledovani progrese a odpovédi na 1é¢bu pomoci ASOK.
V dotazniku se nachazi 12 otazek tykajicich se pacientovych potiZi za posledni
tyden. Zjistuje se, jestli pacienta tyto potiZe obtéZovaly pfti urcitych ¢innostech
nebo jestli se kviili nim citil neprijemné v urcitych situacich. Kazdé odpovédi
prislusi urcity pocet bod, které se nakonec sectou. Vysledek dosahuje hodnot
0-100, kde 0 je pacient bez potiZi a 100 znaci pacienta s velmi téZkym
syndromem suchého oka.

e Corneal conjunctival staining (CSF)
Objektivni test umoZiiujici posouzeni miry poskozeni rohovky. Do slzného filmu
se vpravi fluorescein, ktery se optimalné zobrazi za 1 aZ 3 minuty. Posuzuje se,
kolik skvrn v zabarveni vznikne. PouZivaji se riizné stupnice, v této studii je
rohovky. 2

e Tear break-up time test (TBUT)
Objektivni test na posouzenti stability slzného filmu. Zaznamenava se pocet
sekund, které uplynou mezi poslednim uplnym mrknutim a objevenim se prvni
suché skvrny v slzném filmu. Normalni hodnoty jsou 10-15 s, pro syndrom
suchého oka jsou typické hodnoty kratsi nez 10 s. 2

e Schirmer test
Objektivni test slouZici k hodnoceni mnoZstvi tvorby slz. Do spodniho
spojivkového vaku obou o¢i se vloZi specialni prouzky filtracniho papirku
(5x35 mm, 5 mm od konce prehnuté). Po 5 minutach se hodnoti délka zvlhlého
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useku. Pri normalni reflexni tvorbé vodni slozky slz by hodnoty mély byt vétsi
nez 10 mm. 24

VSechna data z testi, v¢etné véku a pohlavi pacienta, jsou zaznamendany do tabulky
a nasledné dale zpracovany. Ve studii jsou porovnavany vysledky ze vstupniho vySetieni a
z vySetreni po prvni davce ASOK, které probiha zpravidla po 3 mésicich od vstupniho
vySetieni. Podle potieb pacienta mize vysetieni probéhnout i o néco drive nebo pozdéji.
Prubézné vysledky

Do vyzkumu je momentalné zapojenych 18 pacientli s priimérnym vékem 64 let.
Nejnizsi vék je 34 a nevyssi 87 let. Z toho 16 pacienti tvori Zeny a 2 pacienti jsou muzi. V

procentualnim zastoupeni to tvoii 89% Zen a jenom 11% muzi (graf 1).

m7ena ® muz

Graf 1: Zastoupeni pohlavi

Pii vyhodnoceni OSDI dotazniku se data nerozdéluji na pravé a levé oko, protoze
se posuzuji celkové potiZe pacienta. Primérna hodnota OSDI pii vstupnim vySetteni je

71,33 + 12,43. Primérna hodnota pti vySetieni po 1. davce je 56,28 + 15,49 (graf 2).
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Graf 2: OSDI

Vysledky nasledujicich testi jsou rozdéleny na pravé a levé oko.

Priamérna hodnota CSF pro pravé oko pii vstupnim vySetieni je 3,7 + 0,8. Pi vySetfeni po

1. davce je to 2,2 + 0,9 (graf 3).

Primérna hodnota CSF pro levé oko pii vstupnim vySetieni je 3,5 + 0,9. Pri vySetieni po

1. davce je to 2,1 + 0,8 (graf 4).
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Graf 3: CSF - pravé oko
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Graf 4: CSF - levé oko
Primérna hodnota Tear break-up time testu pro pravé oko pri vstupnim vySetieni je

3,11 + 0,90 s. Pri vySetieni po 1. davce je to 3,67 £ 0,97 s (graf 5).

Primérna hodnota Tear break-up time testu pro levé oko pfi vstupnim vySetieni je

3,28 = 0,89 s. Pri vySetreni po 1. davce je to 3,72 £ 1,13 s (graf 6).
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Graf 5: TBUT - pravé oko
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Graf 6: TBUT - levé oko

Primérnd hodnota Schirmer testu pro pravé oko pri vstupnim vySetieni je

3,56 + 2,59 mm. Pri vySetieni po 1. davce je to 9,78 + 8,21 mm (graf 7).

Primérna hodnota Schirmer testu pro levé oko pfi vstupnim vysetteni je 3,89 + 3,38 mm.

Pti vySetteni po 1. davce je to 8,44 £ 7,57 mm (graf 8).
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Graf 7: Schirmer test - pravé oko
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Graf 8: Schirmer test - levé oko

Na zacatku vyzkumu byly stanoveny 2 hypotézy:
Hypotéza 1: Syndrom suchého oka se vyskytuje castéji u Zen nez u muZi.

Danou hypotézu potvrzuji data uvedené v grafu 1. Z dat vyplyva, Ze tézkym

syndromem suchého oka trpi priblizné 8krat vice Zen nez muz.

Hypotéza 2: Po aplikaci autolognich sérovych ocnich kapek dojde ke zlepseni syndromu

suchého oka, a to jak v objektivné namérenych parametrech, tak v subjektivnich potiZich.

Hypotézu potvrzuji vSechny pouzité testy. U CSF (graf 3,4) a Tear break-up testu
(graf 5,6) jde jenom o patrné zlepSeni. U OSDI (graf 2) a Schirmer testu (graf 7,8) doslo ke

klinicky vyznamnéjsimu zlepSeni.

Z vysledki vyplyva i to, Ze autologni sérové oc¢ni kapky maji vétsi pozitivni dopad
na celkové subjektivni potiZe pacienta a na mnoZstvi produkce slz nez na kvalitu slzného

filmu.
Zavér

Autologni sérové o¢ni kapky podle provedenych testti viditelné zlepSuji pacientiiv
stav. Tomu nasvédcuji jak objektivné namérené hodnoty, tak i mira subjektivnich
problémd, které pacienti pocituji. Z vysledki test je jiz pred ukoncenim vyzkumu zirejmé,

Ze autologni sérové ocni kapky pomahaji pri lécbé syndromu suchého oka.
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Abstract

This study focuses on the treatment of dry eye syndrome. It is about patients with
severe dry eye syndrome who have not been successful with other treatments available

on the market. Autologous serum eye drops can be used for such patients.

This ongoing study monitors the development of subjective and objective
symptoms of dry eye syndrome after a certain period of time using autologous serum eye
drops. The aim of the study is to determine whether there is an improvement in the

symptoms of dry eye syndrome with autologous serum eye drops.

Keywords

Dry eye syndrome, autologous serum eye drops, OSDI, Schirmer test, CSF, Tear break up

test

Dry eye syndrome

Dry eye syndrome, also reffered as dry eye disease or DED is a multifactorial
disorder with varying degrees of severity. It is caused by a defect in the tear film due to
lack of tears or increased evaporation of tears and leads to damage to the ocular surface.
It may be related to a number of local or systemic diseases. Age and gender are also very
important factors. Because tear production decreases with age and women are more likely
to have problems with dry eye compared to men. Dry eye is a multifactorial ocular surface
disease characterized by loss of tear film homeostasis and accompanied by ocular
symptoms in which tear film instability and hyperosmolarity, inflammation and damage

to the ocular surface, and neurosensory abnormalities play an etiological role.12

The most common symptoms of DED are: burning, foreign body or sand sensation,

pressure, eyestrain, poor tolerance of being in the wind, in a smoky room, in an
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air-conditioned environment, impaired vision in the evening, fluctuations in vision during

the day, and ironically, increased tearing.3

Dry eye syndrome is a dynamic and complex disease of the ocular surface and
ocular adnexa. It is a disease with a cyclic nature in which the most important step is to
find the triggering factor, restore homeostasis and break the vicious cycle. The treatment
of dry eye syndrome must be individualized, dynamic and optimized for each stage of the

disease.!

Autologous Serum Eye Drops (ASED)

Autologous serum eye drops are used as part of a special treatment programme
approved by the Ministry of Health. It is an unregistered medicinal product. It is intended
for the treatment of dry eye syndrome based on various ocular and systemic diseases and
for the treatment of epithelial defects, especially after surgical and laser procedures.
Autologous serum eye drops may only be used to treat patients for whom no other
available treatment with registered medicinal products is possible or for whom treatment
with registered medicinal products is insufficient. The product may be used by patients

18 years of age or older.3

The indication to use ASED must be determined only by a doctor based on the
diagnosis and intolerance to other commonly used products in this group. Regular corneal

examinations by a doctor are required during treatment with ASED.3

The main active substance of the medication is the patient's autologous serum. This
is the liquid component of the blood from which the blood cells have been removed. The
autologous serum is diluted with saline in the appropriate ratio. Autologous serum eye
drops are therefore individually prepared and are intended for use by one patient only,
they cannot be administered to anyone else. ASEDs are prepared under aseptic conditions

and do not contain any preservatives.3

The product is usually intended for long-term or permanent use. The usual dosage
frequency of ASED is 5 times a day (it is possible to use it more often, up to once every
hour) 1 drop into the lower conjunctival sac. ASED should be stored in a freezer at - 15 to -
20 °C for up to 3 months after preparation. Once defrosted, they can be stored for a

maximum of 72 hours in the refrigerator at 2-8 °C, and must not be refrozen. ASED should
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be used immediately after being removed from the refrigerator and returned to the

refrigerator after application.3

Side effects of ASED are rare. A slight temporary burning or sticky sensation may

be felt, rarely irritation and stinging. Some patients may experience temporary blurred

vision. Allergic reactions to ASED have not been described.3

Research methodology

The research started in October 2023 and has been running to this date at St.

Anne's University Hospital in Brno. All tests are performed by ophthalmologists in the

Cornea Department.

The research is done using several tests:

Ocular Surface Disease Index (OSDI) questionnaire

There are several standardized questionnaires to assess the severity of dry eye
syndrome. The OSDI questionnaire is used in this study. The questionnaire is used
to find out the subjective discomfort suffered by the patient. The questionnaire
can be used to monitor the progression and response to treatment with ASED.
There are 12 questions in the questionnaire regarding the patient's complaints in
the last week. It asks if these difficulties bothered him in certain activities or if
they made him feel uncomfortable in certain situations. Each answer is given a
certain number of points, which are added up at the end. The score takes the
values 0-100, where 0 is a patient with no difficulties and 100 is a patient with
very severe dry eye syndrome.

Corneal conjunctival staining (CSF)

An objective test to assess the degree of corneal damage. Fluorescein is
administered into the tear film and optimally shown within 1 to 3 minutes. An
assessment is made of how many spots in the staining are formed. Various scales
are used, in this study the Oxford scale is used with values 0-5, where 5 is the
most severe corneal damage.?

Tear break-up time test (TBUT)

An objective test to determine the stability of the tear film. The number of
seconds between the last complete blink and the appearance of the first dry spot
in the tear film is recorded. Normal values are 10-15 seconds, with values less
than 10 seconds being typical for dry eye syndrome.2

Schirmer test

An objective test used to measure the amount of tear production. Special strips of
filter paper (5x35 mm, folded 5 mm from the end) are inserted into the lower
conjunctival sac of both eyes. After 5 minutes, the length of the wetted section is
assessed. With normal reflex formation of the aqueous component of the tears,
the values should be greater than 10 mm.24
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All data from the tests, including the age and gender of the patients, are recorded
in a spreadsheet and then further processed. The study compares the results from the
initial examination and the examination after the first dose of ASED, which is usually 3
months after the initial examination. Depending on the needs of the patient, the

examination may take place slightly earlier or later.

Current results

The study currently includes 18 patients with average age of 64 years. The lowest
age is 34 and the highest age is 87. Out of these, 16 patients are female and 2 patients are
male. In percentages, they are 89% female and only 11% male ( Chart 1).

EWOoman = man

Chart 1: Gender representation

In the evaluation of the OSDI questionnaire, the data is not separated into right and
left eye because the patient's overall problems are examined. The average OSDI value at
the initial examination is 71.33 + 12.43. The average value at the examination after the

first dose is 56.28 + 15.49 ( Chart 2).
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Chart 2: OSDI
The results of the following tests are divided into right and left eye.

The average CSF value for the right eye at the initial examination is 3.7 + 0.8, and at the

examination after the first dose it is 2.2 + 0.9 (Chart 3).

The average CSF value for the left eye at the initial examination is 3.5 * 0.9 and at the

examination after the first dose itis 2.1 # 0.8 (Chart 4).
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Chart 3: CSF - right eye
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Chart 4: CSF - left eye

The average value of the Tear break-up time test for the right eye at the initial examination

is 3.11 £ 0.9 s, at the examination after the first dose it is 3.67 £ 0.97 s (Chart 5).

The average value of the Tear break-up time test for the left eye at the initial examination

is 3.28 + 0.89 s, at the examination after first dose itis 3.72 + 1.13 s

(Chart 6).
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Chart 5: TBUT - right eye
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Chart 6: TBUT - left eye
The average Schirmer test value for the right eye at the initial examination is

3.56 = 2.59 mm, and at the examination after the first dose it is 9.78 + 8.21 mm (Chart 7).

The average value of the Schirmer test for the left eye at the initial examination is

3.89 + 3.38 mm, and at the examination after the first dose it is 8.44 + 7.57 mm (Chart 8).
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Chart 7: Schirmer test - right eye
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Chart 8: Schirmer test - left eye

At the beginning of the research 2 hypotheses were set:

Hypothesis 1: Dry eye syndrome is more common among women than men.

This hypothesis is supported by the data presented in chart 1. The data show that

approximately 8 times more women suffer from severe dry eye syndrome than men.

Hypothesis 2: Dry eye syndrome improves after the application of autologous serum eye

drops, both in objectively measured parameters and in subjective problems.

The hypothesis is supported by all of the tests used. There is only a small
improvement in the CSF (Chart 3,4) and Tear break-up test (Chart 5,6). For the OSDI (Chart

2) and the Schirmer test (Chart 7,8) there is a large improvement.

The results also show that autologous serum eye drops have a larger positive
impact on the overall subjective discomfort of the patient and the amount of tear

production than on the quality of the tear film.

Conclusion

According to the tests performed, autologous serum eye drops visibly improve
patient's condition. This is suggested by both the objectively measured values and the

subjective problems experienced by the patients. It is already clear from the test results
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even before the research is completed that autologous serum eye drops help in the

treatment of dry eye disease.
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Hloubka predni komory dle véku a pohlavi

Bc. Lucie BeneSova, doc. MUDr. Karolina Skorkovska, Ph.D

Katedra optometrie a ortoptiky Lékarské fakulty Masarykovy univerzity v Brné

Anotace

Vyzkum se zaobird hloubkou predni komory, ktera je dileZitym oftalmologickym
parametrem, v zavislosti na véku a pohlavi. Clanek anatomicky popisuje piredni komoru a
komorovou vodu proudici pfedni komorou. Hloubka predni komory se méri biometrii,
kterda i byla v mém vyzkumu pouZita a je popsdna ihned vzapéti. Vysledky jsou

zaznamenany v grafech a nasledné popsany.

Klicové slova

Predni komora, hloubka predni komory, komorova voda, biometrie

Uvod

V této studii se zaobiram hloubkou ptredni komory v zavislosti na véku a pohlavi
pacienta. Hloubka pifedni komory oka je izce spojena s refrakénim stavem oka, proto jsem
vyzkum rozsitila i o axidlni délku oka a dal$im cilem mé prace je vypocet, o kolik se predni

komora v priméru za rok u probandi zmensila.

Piredni komora

Predni komora je soucasti predniho segmentu oka a vymezuje ji zadni plocha
rohovky, predni plocha ¢ocky a struktury komorového thlu. Komorovy thel nalezneme
v periferiich predni komory a tvori ho spojeni duhovky a rohovky. Pomoci komorového
uhlu odtéka z predni komory zhruba 90 % komorové vody, proto jestliZe je odtok touto
cestou narusSeny, dochazi ke zvyseni nitroo¢niho tlaku z divodu nahromadéni tekutiny
anasledné riziko vzniku glaukomu. Fyziologickd hloubka predni komory se nachazi

v rozmezi 3 az 3,7 mm.12

Komorova voda
Komorova voda, jak jiZ bylo receno, slouZzi primarné k vyZzivé cocky a rohovky. Je
produkovana vybézky rasnatého télesa ultrafiltraci krevni plazmy a proudi od rasnatého

téliska pres zadni komoru skrze zornici do komory predni. Predni komoru oka
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opousti majoritné pomoci trabekularni odtokové cesty zkomorového uhlu do
Schlemmova kanalu a nasledné do venézniho systému, nebo minoritné uveoskleralni
odtokovou cestou do suprachoroidalniho prostoru a pak do vendzniho systému. Mnozstvi
komorové vody u zdravého jedince je 1,23-1,32 cm? a jeji rychlost proudéni se pohybuje

okolo 2,3 um za minutu. 1.2

Komorova voda hraje klicovou roli v udrZovani nitrooc¢niho tlaku, jehoZ zvyseni
predstavuje riziko glaukomu. Hlavni sloZkou komorové vody je voda (98,8 %),
aminokyseliny, dlleZité ionty (kationty drasliku a sodiku, anionty chloridu, bikarbonaty
atd.), dale bilkoviny a malé mnozstvi lipidi. Diky hlavné vy$simu obsahu kyseliny

askorbové ma komorova voda pH o necelé dvé desetiny nizsi neZ plazma (pH = 7,4).2

Klinicky vyznam
Hloubka predni komory hraje diileZitou roli u nékolika rtznych oc¢nich projevq,
hlavné u glaukomu a katarakty. Jeji hodnota se méri pro zjisténi parametrii pro aplikaci

nitrooc¢ni ¢o¢ky pri operaci katarakty a mélka predni komora je spojena i s vyssi ztratou

endotelidlnich bunék rohovky po fakoemulzifikaci.”

Biometrie

Biometrie oka je védecka a klinicka disciplina, ktera se zabyva mérenim predevsim
axidlni délky oka, ale i hloubkou predni komory. Dfive byla vyuziviana predevSim
ultrazvukova biometrie, nyni s prfichodem modernéjsich metod jsou méreny parametry
pomoci biometrie optické, kterda umoZnuje neinvazivni méreni a ziskani keratometrie, ¢i

7 v v

pachymetrie nebo velikosti a tvaru o¢ni ¢ocky. 34

IOLMaster 700 je biometricky pristroj od firmy Zeiss, ktery vyuziva metody swept-
source umoziujici ménit vinovou délku laserového zareni (zakladem zareni o vinové délce
1055 nm). Pristroj generuje dvourozmérné B-skeny s detailnim zobrazenim jednotlivych
struktur oka. Vyuziva se predevsim pro ziskani parametrd vysledné nitroocni ¢ocky pred
operaci katarakty a vdlsledku metody swept-source umoziiuje vypocet totalni

keratometrie zmérenim zaktiveni predni i zadni plochy rohovky. Toto méreni zajiStuje

lepsi vysledky i pri vypoctu térickych nitroocnich cocek. 56

Na prilozeném obrazku mizeme vidét B-sken anatomickych struktur oka s

nameérenymi hodnotami vlevo (viz Obrdzek ¢. 1).
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Obrazek 1 - Vysledky z IOL Masteru 7008
Metodika vyzkumu

Tento vyzkum zapocal v listopadu 2023 ve Fakultni nemocnici u sv. Anny v Brné a
doposud stale probiha. Do vyzkum byli vybrani probandi bez o¢nich onemocnéni vSech
vékovych kategoriich pro ziskani co nejvy$Siho poctu dat. Méreni probihd pomoci
optického biometrického pristroje od firmy Zeiss, IOL Master 700. Doposud bylo zméreno

22 probandd, z toho 68 % Zen a 32 % muzt (viz Graf 1).

POHLAVI

Graf 1 - Procentudln{ zastoupeni muzii a Zen

U vSech probandii byla zmérena hloubka pifedni komory na pravém i levém oku a
tato hodnota byla nasledné zpriimérovana. Probandi byli v rozmezi 22-85 let. Priimérny
vék byl 43 let. Byla vytvorena tabulka pro zapisovani vysledka s idaji: pohlavi, vék, axialni
délka oka, hloubka predni komory pravého, hloubka predni komory levého oka a priimér

z obou hloubek prednich komor.
Priibézné vysledky
Ve vyzkumu byly stanoveny dvé hypotézy.

Hypotéza 1: Hloubka piedni komory s vékem klesa.
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Do grafu Zavislosti hloubky preni komory na véku (viz Graf 2) byly zapsany
zprimeérované hodnoty hloubky piedni komory z pravého a levého oka od vSech 22
probandii v zavislosti na jejich véku. Priimérna hodnota hloubky predni komory byla 3,07
+ 0,19 mm. Nejvyssi hodnota hloubky predni komory byla 4,28 mm a nejnizZsi hodnota
2,44 mm.

ZAVISLOST HLOUBKY PREDNI KOMORY NA VEKU
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Graf 2 - Zavislost hloubky predni komory na veku

Ze sesbiranych dat vyplyva, Ze hloubka predni komory s vékem klesa. Hypotéza ¢.

1 tedy byla potvrzena.
Hypotéza 2: MuZzi maji hlubsi pfedni komoru nez Zeny.
Pro studium druhé hypotézy byly vytvoreny dva grafy.

V prvnim grafu byli probandi rozdéleni do Sesti skupin dle véku a pohlavi. Prvni
skupinu tvorili muZi od 22 do 30 let. Druhou skupinu Zeny od 22 do 30 let. Tteti skupinu
muZi od 30 do 50 let. Ctvrtou skupinu Zeny od 30 do 50 let. PAtou skupinou byli muZi nad
50 let a Sestou skupinu tvorily Zeny nad 50 let. Ze ziskanych dat byl vytvoren graf zavislosti
hloubky predni komory na véku dle pohlavi (Graf 3).
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Hloubka predni komory dle pohlavi
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Graf 3 - Hloubka predni komory dle pohlavi

Vdruhém grafu (Graf 4) byli porovnavani muzi a Zeny ve stejnych letech. Na

porovnani byla doposud k dispozici namérena data pouze muzi a Zen ve 22, 43 a 62 let.

Hloubka predni komory dle pohlavi 2
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Graf 4 - Hloubka predni komory dle pohlavi 2

Z obou grafii vyplyva, zZe hypotéza C. 2 byla potvrzena.

Zavér

Vyzkumem byla potvrzena zavislost predni komory na pohlavi a véku. I navzdory
malému objemu dat bylo zjiSténo, Ze s rostoucim vékem hloubka predni komory klesa a Ze
muzi maji hlubsi predni komoru nez Zeny ve stejném véku.
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Anterior chamber depth according to age and sex
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Abstract

The research focuses on the depth of the anterior chamber, which is an important
ophthalmological parameter, depending on the age and gender of the subjects. The article
anatomically describes the anterior chamber and the aqueous humor flowing through the
anterior chamber. The depth of the anterior chamber is measured using biometry, which
was also used in my research and is described immediately afterwards. The results are

recorded in graphs and subsequently described.
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Introduction

In this study, I focus on the depth of the anterior chamber depending on the age
and gender of the patient. The depth of the anterior chamber of the eye is closely linked
to the refractive state of the eye, so I have extended the research to include the axial length
of the eye. Another goal of my work is to calculate the average annual reduction in the

depth of the anterior chamber.

Anterior Chamber

The anterior chamber is part of the anterior segment of the eye and is defined by
the posterior surface of the cornea, the anterior surface of the lens, and the structures of
the iridocorneal angle. The iridocorneal angle is found at the periphery of the anterior
chamber and is formed by the junction of the iris and the cornea. Approximately 90% of
the aqueous humor drains from the anterior chamber via the iridocorneal angle. If this
drainage pathway is disrupted, intraocular pressure increases due to fluid accumulation,
leading to an increased risk of glaucoma. The physiological depth of the anterior chamber

ranges from 3 to 3.7 mm.12
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Aqueous Humor

As mentioned, aqueous humor primarily serves to nourish the lens and cornea. It
is produced by the ciliary body through ultrafiltration of blood plasma and flows from the
ciliary body through the posterior chamber, passing through the pupil into the anterior
chamber. The majority of aqueous humor exits the anterior chamber via the trabecular
outflow pathway into Schlemm's canal and then into the venous system, or minority via
the uveoscleral outflow pathway into the suprachoroidal space and then into the venous
system. The volume of aqueous humor in a healthy individual is 1.23-1.32 cm?, and its

velocity is about 2.3 um per minute.12

Aqueous humor plays a key role in maintaining intraocular pressure, the increase
of which poses a risk for glaucoma. The main component of aqueous humor is water
(98.8%), along with amino acids, important ions (potassium and sodium cations, chloride
anions, bicarbonates etc.), proteins, and a small amount of lipids. Due to a higher content
of ascorbic acid, aqueous humor has a pH approximately 0.2 units lower than plasma (pH

=7,4).2

Clinical Significance

The depth of the anterior chamber is crucial in several ocular conditions,
particularly glaucoma and cataract. Its value is measured to determine parameters for the
implantation of intraocular lenses during cataract surgery, and a shallow anterior
chamber is associated with a higher loss of corneal endothelial cells following lens

phacoemulsification.”

Biometry

Ocular biometry is a scientific and clinical discipline that involves measuring the
axial length of the eye, as well as the depth of the anterior chamber. Previously, ultrasound
biometry was primarily used, but with the arrival of more modern methods, parameters
are now measured using optical biometry, which allows for non-invasive measurements

and the acquisition of keratometry, pachymetry, and the size and shape of the lens.34

The IOLMaster 700 is a biometric device from Zeiss that uses swept-source
technology, allowing the wavelength of the laser radiation to be changed (based on
radiation with a wavelength of 1055 nm). The device generates two-dimensional B-scans

with detailed images of the individual structures of the eye. It is mainly used to obtain the

88



parameters of the final intraocular lens before cataract surgery, and due to the swept-
source method, allows for the calculation of total keratometry by measuring the curvature
of both the anterior and posterior surfaces of the cornea. This measurement ensures

better results in the calculation of toric intraocular lenses.5¢

In the attached picture we can see a B-scan of the anatomical structures of the eye

with the measured values on the left (Picture 1).
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Picture 1 — Results from the I0L Master?

Research Methodology

This research started in November 2023 at the St. Anne's University Hospital in
Brno and is still ongoing. Subjects without eye diseases from all age groups were selected
for the research to obtain the highest possible amount of data. Measurements are carried
out using the optical biometric device from Zeiss, the IOL Master 700. To date, 22 subjects

have been measured, of which 68 % are women and 32 % are men (Graph 1).

GENDER

Graph 1 - Gender Representation
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The depth of the anterior chamber was measured in both the right and left eyes of
all subjects and then averaged. The subjects ranged from 22 to 85 years old, with an
average age of 43 * 22 years. A table was created for recording the results, which includes
data on gender, age, axial length of the eye, anterior chamber depth of the right eye,
anterior chamber depth of the left eye and the average of the two anterior chamber

depths.

Interim Results

Two hypotheses were established in the research.
Hypothesis 1: The depth of the anterior chamber decreases with age.

In the graph showing the dependence of anterior chamber depth on age (see Graph
2), the averaged values of anterior chamber depth from both the right and left eyes of all
22 subjects were recorded. The average value of the anterior chamber depth was 3.07 +
0.19 mm. The highest value of the anterior chamber depth was 4.28 mm, and the lowest

value was 2.44 mm.

DEPENDENCE OF ANTERIOR CHAMBER DEPTH ON AGE
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Graph 2 - Depencence of Anterior Chamber Depth on Age

From the collected data, it is evident that the depth of the anterior chamber

decreases with age, confirming Hypothesis 1.
Hypothesis 2: Men have a deeper anterior chamber than women.

To study the second hypothesis, two graphs were created.
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In the first graph, the probands were divided into six groups according to age and
gender. The first group consisted of men between 22 and 30 years old. The second group
were women from 22 to 30 years old. The third group were men from 30 to 50 years old.
The fourth group were women aged 30 to 50 years. The fifth group were men over 50 and
the sixth group were women over 50. From the data obtained, a graph of anterior chamber

depth versus age was created (Graph 3).

Anterior Chamber Depth by Gender and Age
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Graph 3 - Anterior Chamber Depth by Gender and Age

In the second chart (Graph 4), men and women of the same age were compared. So
far, only measured data of men and women at 22, 43 and 62 years were available for

comparison.
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Graph 4 - Anterior Chamber Depth by Gender and Age 2

Both graphs show that hypothesis 2 was confirmed.
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Conclusion

The research confirmed the dependence of the anterior chamber on gender and

age. Despite the small sample size, it was found that the depth of the anterior chamber

decreases with increasing age and that men have a deeper anterior chamber than women

of the same age.
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Vliv refrakce oka na manifestaci presbyopie

Bc. Veronika Kralova, doc. Mgr. Pavel Benes, Ph.D

Katedra optometrie a ortoptiky Lékarské fakulty Masarykovy univerzity v Brné

Anotace

Presbyopie je definovana jako postupny a fyziologicky pokles schopnosti ¢o¢ky oka
zaostfovat na blizké objekty vlivem starnuti. Nicméné, presbyopie neni jen o ztraté
schopnosti vidét blizké objekty. Je to jemny odraz starnuti v naSich ocich, pripominajici

nam, Ze Cas zlstava nezastavitelny.

V této studii jsem se zamérila na zajimavy problém mezi presbyopii s o¢ni refrakci.
Mé usili ma hlubs$i motivaci nez jen akademickou zvédavost. Cilem je pochopit nejen
samotny proces presbyopie, ale také jeho dopady na diagnostiku a korekci v optometrické
praxi. Vysledky mého vyzkumu by mohly pfimo ovlivnit kvalitu Zivota lidi, ktefi se s timto

prirozenym procesem starnuti potykaji.

Akomodace

Pro pochopeni problematiky presbyopie a rozpoznani jejich symptom1i je nezbytné
znat stavbu ocnich struktur a proces nazyvany akomodace, ktery umoZnuje oku zaosttit
na blizké predméty. Akomodace predstavuje dynamicky proces, béhem néhoZ se méni

dioptricka sila oka prostrednictvim vyklenuti predni plochy ¢ocky. 1

Akomodace umoziiuje oku upravit svou optickou mohutnost tak, aby obraz ostre
zaostril na sitnici pti rtiznych vzdalenostech. U oka s emetropii je vzdaleny bod, znamy
jako punctum remotum, ktery je pri nulové akomodaci situovdn v nekonec¢nu. Naopak,
nejblizsi bod, ktery je oko schopno ostfe vnimat pri maximalni akomodaci, je oznacovan

jako punctum proximum. 23

Vzdalenost mezi témito body je definovana jako akomodacni interval neboli
interval ostrého vidéni. Proces akomodace se zacina vyvijet kolem 4. mésice postnatalniho
vyvoje, s postupujicim vékem dochazi k linearnimu poklesu priblizné o 0,25 dioptrie

rocné, a po dosazeni véku 65 let je schopnost akomodace prakticky zanedbatelna. 23
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Akomodace oka predstavuje slozity proces, integrujici aktivni a pasivni slozky.
Aktivni sloZzka je zastoupena ciliarnim svalem, zatimco pasivni sloZka zahrnuje ¢innost
Cocky a zavésného aparatu. Ciliarni sval, ovladany parasympatikem, se sklada z
cirkularnich vldken (Miilleriv sval) a meridiondlnich vldken (Briickeliv sval),
inervovanych sympatikem. BEhem akomodace se kontrahuji cirkularni vlakna ciliarniho
svalu, uvoliiuje se napéti v zavésném aparatu, coz vede k zméné tvaru a polohy ¢ocky. Tato

adaptace je umoznéna elasticitou pouzdra a plasticitou ¢oCkové substance, coZ vede k

transformaci tvaru ¢ocky do témeéi kénického tvaru. 4°

Pri pohledu do dalky relaxuji ciliarni vlakna, aktivuji se meridionalni a zvySuje se
napéti zonularnich vlaken. Tato sila tahu zptlisobuje oplosténi lomivych ploch cocky.
Relaxovanad cocka ma pribliznou optickou mohutnost 19 dioptrii, zatimco v

akomodovaném stavu, pri zaostreni na objekt, miize dosahnout az 30 dioptrif. 24

Na efektivitu akomodace maji vliv dva klicové faktory: schopnost ¢ocky ménit tvar
a sila cilidarniho svalu. Fyzikalni deformace ¢ocky, mérena v dioptriich, se oznacuje jako
fyzikalni akomodace. Kontrakéni sila cilidrniho svalu, nezbytna k zméné refrakéniho stavu
oka o 1 dioptrii, je oznacovana jako fyziologicka akomodace. Poruchy akomodace zahrnuji
jak fyziologické zmény podminéné procesem starnuti, tak i patologické stavy. Fyziologicky
ubytek schopnosti akomodace nazyvame presbyopie, téZ znamy jako starecka

vetchozrakost. 245

Presbyopie

Mechanismus, jimzZ oko upravuje svoji lomivost, oznacujeme jako akomodaci. Tento
proces je iniciovdn akomodac¢nim stimulem, ktery vyvold kontrakci kruhovité c¢asti
cilidrniho svalu. Tim dojde k uvolnéni zonularniho aparatu a poklesu tahu za ekvator
CoCky. V dusledku vlastni pruznosti ¢oCky dojde ke zmensSeni jejiho ekvatorialniho
praméru. Redistribuci obsahu ¢ocKky se zvySuje zakiiventi jeji predni a zadni stény, coz ma

za nasledek zvyseni optické mohutnosti celé ¢ocky. &7

Presbyopie predstavuje vékové podminénou vadu oka, jejimZ principem je
omezovani aZ ztrata akomodacni schopnosti lens cristalina, coZ ma vliv na schopnost
zaostrit na blizké objekty. V pribéhu starnuti dochazi k fyziologickému poklesu

akomodacni Sire. SniZuje se elasticita a plasticita ¢oCky. V pozdnim staii také sniZena

akceschopnost cilidrniho svalu vedou k poklesu akomodacni Sife a k posunu blizkého
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bodu smérem od oka. Po 40.roce véku se blizky bod posunuje za hranici 20 cm
(akomodacni Sire klesa pod 5 D), coZ se projevuje inavou a bolesti oc¢i pri delSim cteni a
zvétSovanim pracovni vzdalenosti. Tento fyziologicky stav oznaCujeme také jako
stafeckou vetchozrakost. V priibéhu starnuti akomodac¢ni $ife plynule klesa. V
predskolnim véku dosahuje 14 D, coZz odpovida blizkému bodu ve vzdalenosti 7 cm.
Velikost akomodacni Sire linearné klesa tak, Ze ve véku 45 let jiZ dosahuje pouze 4 D
(blizky bod 0,25m). V 60 letech ziistava jiz jen 1 D akomodacni $ife (blizky bod 1m). Cteni,
psani a vétSina drobnych praci miiZe probihat i v pracovni vzdalenosti 25 - 35 cm. Pacient
s emetropii potiebuje k dosaZeni ostrého vidéni na tuto vzdalenost 3-4 D zbyvajici
akomodace. Tento limit se dosahuje zpravidla kolem 45. roku véku. Stav, kdy je veskera
akomodace zapojena pii pohledu do blizka, vSak nebyva dlouhodobé tolerovan a vede ke
vzniku tézkych astenopickych obtizi. K dlouhodobé toleranci musi zUstat alespori 1/3
akomodaéni Sife nevyuZita jako akomodacni rezerva. U pacienta s hypermetropii je jiz ¢ast
akomodace spotfebovana ke korekci zraku na dalku. Presbyopie se tak u pacienta
s hypermetropii dostavuje dfive. U pacienta s myopii s vadou -4 D a vice se presbyopie
neprojevi nikdy. Presbyopie je tedy relativnim pojmem. Doba jejiho nastupu zavisi na obvyklé

pracovni vzdalenosti, stavu fyzikalni a fyziologické akomodace a na statické refrakci oka. ¢’

Presbyopie (vetchozrakost) je fyziologicky stav neschopnosti zaostrit na béZnou
Cteci vzdalenost. Objevuje se obvykle po 40. roce véku. Pri¢inou jsou sklerotické zmény
¢olky. Coc¢ka neni schopna ani po kontrakci kruhovité ¢asti ciliarniho svalu a uvolnéni
zonularniho aparatu zaujmout vyklenuty tvar. Priznaky presbyopie zahrnuji prodluzujici
se Cteci vzdalenost, pokles vizu pri nedokonalém osvétleni, neschopnost zaostrit na
kratkou vzdalenost, zhorSovani obtiZi v pribéhu dne a astenopické obtiZe. Presbyopii
korigujeme adici do blizka. Ve 40 letech dostacuje +0,5 D, v padesati letech cca+1,5D av
60 letech +2,5 az +3,5 D. Adice je nutno vzdy ovérit ve vySetrovacich obrubach na
prislusnych optotypech. V pripadé, Ze pacient ma korekci do dalky, je nutno u plusové
korekce adici pricist a u minusové odecist. Nejcastéjsi chybou pri stanoveni presbyopické
korekce je vySetrovani na prilis blizko umisténych optotypech, které vede k predepsani
vyssi adice, neZ jakou pacient ve skute¢nosti potrebuje na obvyklou ¢teci vzdalenost. To
vede k diskomfortu z narok(i na konvergenci a k odmitani korekce. Na presbyopii
neexistuje zadny lék a lze ji reSit pouze brylemi, kontaktnimi ¢o¢kami anebo chirurgicky.

6,7
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Metodika vyzkumu

Tento vyzkum probiha od zari 2023 na optometrickém pracovisti v Brné a nadale
pokracuje. K ucasti byli vybrani respondenti, ktefi se na nase pracovisté obratili kvtli
problémim s presbyopii. Doposud se do vyzkumu zapojilo 27 osob s priimérnym vékem
46 let, z toho 15 Zen (56 %) a 12 muzi (44 %). Do studie byli zafazeni pouze jedinci bez

ocnich onemocnéni, patologii nebo predchozich o¢nich operaci

POHLAVI

Mugzi
44%

Zeny
56%

Graf 1- Pomér muZi a Zen ve vzorku

0d klientti byla ziskana zakladni demograficka data, vCetné pohlavi, véku, osobni,

Vv

rodinné a zdravotni anamnézy, stejné jako informace o pripadnych drivéjsich korektivnich
opatfenich a jejich soucasnych astenopickych potizi. Nasledné byli klienti dotazovani na
diivody jejich potreby presbyopické korekce. Poté byly provedeny jak subjektivni, tak
objektivni refrakéni vySetieni na dalku, kterd vyustila v korekci vSech subjektii na

zrakovou ostrost do blizka 1,0 (¢teci vzdalenost 40 cm).

DUVODY NAVSTEVY KLIENTU U
OPTOMETRISTY

Bolest hlavy

12% Sundavani
koreckce
28%

Neschopnost |
drobné prace
12%

Uplnd
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Graf 2 — Pomer ddvodu ndvstevy klientt u optometristy
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Tento graf zobrazuje diivody navstévy klientli u optometristy. Jednotlivé segmenty
grafu jsou oznaceny nasledujicimi diivody a jejich procentualnim zastoupenim:
e Uplna neschopnost ¢teni (40%): Tento diivod je nejcastéj$i a zaujima nejvétsi ¢ast
grafu.
e Sundavani korekce (28%): Druhy nejcastéjsi dlivod navstévy.
e Bolest hlavy (12%): Tento divod je sdileny s dal$im nasledujicim diivodem.
e Neschopnost drobné prace (12%): Ma stejné procentualni zastoupeni jako bolest

hlavy.
e Rozostrené vidéni na drobny text (8%): Nejmensi segment grafu.

Graf tedy ukazuje, Ze vétSina klienti navsStévuje optometristy kvili Uplné
neschopnosti c¢teni, nasledovand problémy se sundavanim korekce, bolestmi hlavy,

neschopnosti provadét drobné prace a rozostirenym vidénim na drobny text.
Prubézné vysledky
Na zacatku vyzkumu jsem si stanovila 2 hypotézy.

Hypotéza 1: Jsou jedinci s hypermetropii ndchylnéjsi k rychlejsimu vyvoji presbyopie ve

srovndni s jedinci s jinymi refrakcnimi vadami?
Hypotéze 2: Ovlivriuje pravidelnd korekce refrakcni vady priibéh presbyopie?

Na zakladé provedeného vyzkumu s dostate¢nym mnozstvim shromazdénych dat
z vySetieni byly potvrzeny obé hypotézy. Prvni hypotéza se zabyva tim, zda jsou jedinci s
hypermetropii nachylnéjsi k rychlejSimu vyvoji presbyopie ve srovnani s jinymi
refrak¢nimi stavy, véetné emetropie. Predpoklada se, Ze jedinci s hypermetropii pocituji
symptomy presbyopie difive nez jedinci sjinym refrakénim stavem. Vysledky
prezentované ve tieti tabulce jasné ukazuji, Ze jedinci s hypermetropii dosahuji nejnizsi
prameérné vékové hranice pro potiebu korekce presbyopie, a to priimérnym vékem 41,5
let. Naopak, jedinci s myopii hledaji korekci presbyopie pozdéji, s primérnym vékem 51,7

let.
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Graf 3 — Zavislost refrakcniho stavu na rozvoji presbyopie
Druha hypotéza zkoum3, zda korekce refrakéni chyby ovliviiuje vyvoj presbyopie.
Tato analyza zahrnuje pouze subjekty s refrakénimi vadami, ne jedince s emetropii. Z
vysledki ¢tvrtého grafu je ziejmé, Ze tento predpoklad byl potvrzen, protoZe jedinci bez
korekce vykazuji vy$si miru adice ve stejném véku ve srovnani s respondenty, ktefi jsou

korigovani kviili refrakéni vadé.

Zavislost addice na korekci refrakéni vady

Adice

46 45 44 45 53 54 58 59 52 51 48
Vék

Korigovani m Nekorigovani
Graf 4 — Zavislost adice na korekci refrakcni vady
Zavér
Na zakladé pribéznych vysledkl tohoto vyzkumu byly potvrzeny obé stanovené
hypotézy, které se zamérovaly na interakci mezi refrakci oka a vyvojem presbyopie. BEhem

studie jsem zaznamenala spojitost mezi hypermetropii a rychlejSim rozvojem presbyopie

a také jsem zkoumala vliv pravidelné korekce refrakénich vad na jeji pribéh. Vétfim, Ze by
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mohla tato prace vést k vyvoji inovativnich diagnostickych a terapeutickych strategii,

které by zlepSily péci o jedince trpici presbyopii a nakonec zvysily jejich kvalitu Zivota.
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Influence of refraction on presbyopia manifestation

Bc. Veronika Kralova, doc. Mgr. Pavel Benes, Ph.D

Department of Optometry and Orthoptics, Faculty of Medicine, Masaryk University
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Abstract

Presbyopia is defined as a gradual and physiological decline in the eye's lens ability
to focus on near objects due to aging. However, presbyopia is not only about the loss of
near vision. It subtly reflects the aging process in our eyes, reminding us that time is

unstoppable.

In this study, [ focused on the intriguing issue of the interplay between presbyopia
and ocular refraction. My motivation goes beyond mere academic curiosity. The goal is to
understand not only the process of presbyopia itself but also its implications for diagnosis
and correction in optometric practice. The results of my research could directly impact

the quality of life for those dealing with this natural aging process.

Accommodation

To understand presbyopia and recognize its symptoms, it is essential to know the
structure of the eye and the process called accommodation, which allows the eye to focus
on near objects. Accommodation represents a dynamic process where the dioptric power

of the eye changes through the curvature of the lens's anterior surface. !

Accommodation allows the eye to adjust its optical power so that the image is
sharply focused on the retina at various distances. In an emmetropic eye, the far point,
known as the punctum remotum, is at infinity with zero accommodation. Conversely, the
nearest point that the eye can sharply perceive with maximum accommodation is called

the punctum proximum. 23

The distance between these points is defined as the accommodation interval or the
range of clear vision. The process of accommodation starts developing around the fourth
month of postnatal development, with a linear decline of approximately 0.25 diopters per
year as age progresses. By the age of 65, the ability to accommodate is practically
negligible. 23
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The eye's accommodation process is complex, integrating both active and passive
components. The active component is represented by the ciliary muscle, while the passive
component involves the lens and its suspensory apparatus. The ciliary muscle, controlled
by the parasympathetic nervous system, consists of circular fibers (Miiller’s muscle) and
meridional fibers (Briicke’s muscle), which are innervated by the sympathetic system.
During accommodation, the circular fibers of the ciliary muscle contract, releasing tension
in the suspensory apparatus, leading to a change in the shape and position of the lens. This
adaptation is made possible by the elasticity of the lens capsule and the plasticity of the

lens substance, transforming the lens into a nearly conical shape. 4>

When looking at distant objects, the ciliary fibers relax, the meridional fibers
activate, and the tension in the zonular fibers increases. This pulling force flattens the
lens's refractive surfaces. A relaxed lens has an approximate optical power of 19
dioptres, while in an accommodated state, focusing on a near object, it can reach up
to 30 dioptres. 24

Two key factors affect the efficiency of accommodation: the lens's ability to
change shape and the strength of the ciliary muscle. The physical deformation of the
lens, measured in diopters, is referred to as physical accommodation. The contraction
strength of the ciliary muscle, necessary to change the refractive state of the eye by 1
diopter, is called physiological accommodation. Accommodation disorders include
both physiological changes due to the aging process and pathological conditions. The
physiological decline in accommodation ability is known as presbyopia, also referred

to as age-related farsightedness. 245

Presbyopia

The mechanism by which the eye adjusts its refractive power is called
accommodation. This process is initiated by an accommodative stimulus that triggers the
contraction of the circular part of the ciliary muscle. This releases the tension in the
zonular apparatus and reduces the pull on the lens equator. As a result of the lens's own
elasticity, its equatorial diameter decreases. Redistributing the lens's content increases
the curvature of its anterior and posterior surfaces, enhancing the optical power of the

entire lens. 6,7

Presbyopia represents an age-related eye condition characterized by a reduction

or loss of the accommodative ability of the lens, affecting the ability to focus on near

101



objects. As we age, the amplitude of accommodation decreases. The elasticity and
plasticity of the lens diminish. In advanced age, reduced effectiveness of the ciliary muscle
also contributes to the decline in accommodation amplitude and the shift of the near point
away from the eye. After the age of 40, the near point moves beyond 20 cm (the
accommodation amplitude drops below 5 diopters), resulting in eye strain and discomfort
during prolonged reading and increased working distance. This physiological condition is

also known as age-related farsightedness. 1.67

As we age, the accommodation amplitude gradually decreases. In preschool age, it
reaches 14 dioptres, corresponding to a near point distance of 7 cm. The amplitude
decreases linearly so that by the age of 45, it reaches only 4 dioptres (near point 0.25 m).
By 60 years, only 1 dioptre of accommodation amplitude remains (near point 1 m).
Reading, writing, and most close work can be done at a working distance of 25-35 cm. An
emmetropic patient needs 3-4 dioptres of accommodation to achieve clear vision at this
distance, typically reached around the age of 45. However, long-term tolerance of
maximum accommodation is not feasible and leads to severe asthenopic symptoms. To
ensure long-term comfort, at least one-third of the accommodation amplitude must
remain unused as an accommodative reserve. In hypermetropic patients, part of the
accommodation is already used for distance vision correction, leading to an earlier onset
of presbyopia. Myopic patients with a refractive error of -4 dioptres or more may never
experience presbyopia. Therefore, presbyopia is a relative concept. The onset depends on
the usual working distance, the state of physical and physiological accommodation, and

the static refraction of the eye. 167

Presbyopia is a physiological condition characterized by the inability to focus at a
typical reading distance, usually occurring after the age of 40. The cause is sclerotic
changes in the lens. The lens cannot assume a convex shape even after the contraction of
the ciliary muscle and the relaxation of the zonular apparatus. Symptoms of presbyopia
include an increasing reading distance, decreased vision in poor lighting, inability to focus
at short distances, worsening symptoms throughout the day, and asthenopic difficulties.
Presbyopia is corrected with near additions. At the age of 40, +0.5 dioptres suffice; at 50,
about +1.5 dioptres; and at 60, +2.5 to +3.5 dioptres. The addition must always be verified
in examination frames with appropriate optotypes. If the measured addition significantly

deviates from the age-related values, refraction must be rechecked. If the patient has
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distance correction, the addition must be added to plus corrections and subtracted from
minus corrections. The most common mistake in presbyopic correction is examining at
too close a distance, leading to the prescription of a higher addition than needed for usual
reading distance, causing discomfort due to convergence demands and rejection of the
correction. There is no cure for presbyopia; it can only be managed with glasses, contact

lenses, or surgery. 67

Research Methodology

This research has been ongoing since September 2023 at an optometric clinic in
Brno and continues. Participants were selected from those who came to the clinic with
presbyopia problems. So far, 27 people with an average age of 46 years, including 15
women (56%) and 12 men (44%), have participated in the study. Only individuals without

eye diseases, pathologies, or previous eye surgeries were included in the study.

Men
44%

Women
56%

Figure 1: Ratio of Men to Women in the Sample

Basic demographic data were collected from the clients, including gender, age,
personal, family, and medical history, as well as information about any previous corrective
measures and their current asthenopic complaints. Clients were then asked about the
reasons for their need for presbyopic correction. Subsequently, both subjective and
objective refraction tests were performed for distance vision, which resulted in the

correction of all subjects to a near visual acuity of 1.0 (reading distance of 40 cm).
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Figure 2 — Ratio of Reasons for Clients' Visits to the Optometrist

This chart displays the reasons for clients' visits to the optometrist. The segments

of the chart are labeled with the following reasons and their respective percentages:

e Complete Inability to Read (40%): This is the most common reason, occupying the
largest part of the chart.

e Removing Correction (28%): The second most frequent reason for visits.

o Headache (12%): This reason shares the same percentage as the next one.

o Inability to Perform Fine Work (12%): It has the same percentage as headaches.

e Blurred Vision for Small Text (8%): The smallest segment of the chart.
Thus, the chart shows that most clients visit the optometrist due to complete

inability to read, followed by issues with removing correction, headaches, inability to

perform fine work, and blurred vision for small text.

Preliminary Results

At the beginning of the research, I formulated two hypotheses:

Hypothesis 1: Are individuals with hypermetropia more prone to the faster development

of presbyopia compared to individuals with other refractive errors?

Hypothesis 2: Does regular correction of refractive errors affect the progression of

presbyopia?

Based on the conducted research and sufficient data collected from examinations,
both hypotheses were confirmed. The first hypothesis investigates whether individuals
with hypermetropia are more prone to faster development of presbyopia compared to
other refractive states, including emmetropia. It is hypothesized that individuals with
hypermetropia experience presbyopic symptoms earlier than those with other refractive
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conditions. The results presented in the third table clearly show that individuals with
hypermetropia reach the lowest average age for the need for presbyopic correction, at an
average age of 41.5 years. In contrast, individuals with myopia seek presbyopic correction

later, with an average age of 51.7 years.
60

50

51,7
40
41,5
& 30
©
20
10

Hyperopia Astigmatis Myopia Emmetropia

o

Figure 3 — The Impact of Refractive State on the Development of Presbyopia

The second hypothesis examines whether the correction of refractive errors
influences the development of presbyopia. This analysis includes only subjects with
refractive errors, excluding individuals with emmetropia. The results from Figure 4 clearly
show that this assumption was confirmed, as individuals without correction exhibit a
higher level of addition at the same age compared to respondents who are corrected for

refractive errors.

addition

corrected

05

46 45 44 45 53 54 58 59 52 51 48

Figure 4 — The Dependence of Addition on the Correction of Refractive Errors
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Conclusion

Based on the preliminary results of this research, both established hypotheses

focusing on the interaction between ocular refraction and the development of presbyopia

have been confirmed. During the study, I observed a correlation between hypermetropia

and the faster development of presbyopia, and I also examined the impact of regular

correction of refractive errors on its progression. I believe that this work could lead to the

development of innovative diagnostic and therapeutic strategies that would improve care

for individuals suffering from presbyopia and ultimately enhance their quality of life.
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MiSight® 1 day: Spoleéné miizeme pomoci zménit
budoucnost détské kratkozrakosti

Bc. Eliska Malinova, Professional Affairs Manager & Myopia Lead Czech

Republic & Slovak Republic

Myopie je vyznamnym a narustajicim problémem verejného zdravi

Do roku 2050 bude 50 % svétové populace postiZzeno kratkozrakostil. V zapadni

Evropé je predpoklad, Ze do roku 2050 bude myopickych 56 % populacel. Dokonce jiZ

nizké urovné kratkozrakosti mohou vyrazné zvysit budouci zdravotni rizika pro oci2.

ZvySeni rizika rozvinuti o¢nich komplikaci (oproti emetropii)?

Refrakeni vada Zadni subkapsularni | Odchlipeni Myopicka makularni
(dioptrie) katarakta sitnice degenerace

-1,00 az-3,00 2,1x 3,1x 2,2x

-3,00 az -5,00 3,1x 9x 9,7 x

-5,00 az-7,00 55x 21,5x 40,6 x

-7,00 az -9,00 ? 44,2 x 126,8 x

Pomoci kontroly riistu axialni délky a refrakéni vady u déti miZeme zménit

trajektorii vyvoje détské kratkozrakosti, a tim sniZit riziko komplikaci zraku souvisejicich

s myopii v pozdéjSim Zivoté, v€etné myopické makulopatie, odchlipeni sitnice, glaukomu,

¢i kataraktys3.

"SniZeni prevalence jakékoli nemoci o 40 % md obrovsky vyznam pro verejné zdravi.

Zpomaleni krdtkozrakosti o 1 dioptrii miiZe prdve takto pomoci sniZit prevalenci myopické

makulopatie.” - profesor Mark Bullimore
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Zacnéte ménit trajektorii progrese détské myopie u svych mladych kratkozrakych
pacientti jiZ dnes pomoci jednodennich kontaktnich ¢ocek MiSight® 1 day*

Inovativni design ¢ocky s technologii ActivControl® zpomaluje oboji - rist axialni
délky i refrakce oka, pricemZ béhem nosSeni koriguje zrakovou vadu malého pacienta*.
Dvé soustredné kruZznice (svétle znazornéné v grafickém zpracovani vyse), tzv. korek¢ni
zOny, nesou plny predpis korekce ditéte, ¢imz koriguji kratkozrakost ve vSech smérech
pohledu.

Tmavé znazornéné tzv. terapeutické zény zajistuji konzistentni myopické rozostieni

(defokus) naptic vSemi korekcemi, velikostmi zornic a odchylek v centraci cocek.

Vysledky po 5 letech stale probihajici klinické studie MiSight® 1 day, ktera je
zaroven doposud nejdéle probihajici kontinualni studii na téma kontroly progrese
kratkozrakosti*>6

- je prokazano, Ze MiSight® 1 day zpomaluji progresi détské kratkozrakosti o 59 %*
- 41 % oci ze skupiny MiSight® 1 day nevykazalo Zddnou vyznamnou progresi refrakéni
vady po 3 letech pouZivani ve srovnani s pouze 4 % v kontrolni (nelécené) skupiné

- 52% sniZeni axialniho prodlouZeni s MiSight® 1 day**
Reference a zdroje:

1. Holden B. a kol.: Ophthalmology. 2016;123:1036-1042.

2. Flitcroft D.: Prog Retin Eye Res. 2012;31:622-660.

3. Tideman J. a kol.: JAMA Ophthalmol. 2016;134:1355-1363.

4. Chamberlain P. a kol.: Optom Vis Sci. 2019;96:556-567.

5. Moher D. a kol.: BMJ. 2010;340:c869.

6. Chamberlain P. a kol.: Further comparison of myopia progression in new and
established myopia control treatment (MiSight® 1 day) groups. BCLA paper
presentation 2019.

7. Kim H.S. a kol.: PLoS One. 2019;14(1):e0210387.

8. CooperVision data ze souboru 2019.

9. Walline J. a kol.: Optom Vis Sci. 2009;86(3):222-232.
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10. Children’s contact lenses claims test report, Velka Britanie, biezen 2019.
Uspoiadal YouGov Plc pro spolecnost CooperVision UK. Data z vyzkumu: 07. -
11.03.2019.

* Ve srovnani se standardnimi jednoohniskovymi jednodennimi kontaktnimi ¢o¢kami po dobu tif let.
** Kontaktn{ ¢ocky MiSight® 1 day jsou zdravotnickym prostfedkem urcenym ke korekci ametropie -
kratkozrakosti a zaroven ke sniZeni jeji progrese. Urceno pro déti ve véku 8+. Aplikace mékkych
kontaktnich cocek pod 15 let véku je vazana na o¢niho lékare. Pro otevireni produktu MiSight® 1 day v
zakaznickém Uctu je nutné absolvovat akreditacné trénink. Pro vice informaci kontaktujte svého
obchodniho zastupce. Ctéte pozorné ptibalovou informaci.

© 2020 CooperVision. CooperVision®, ActivControl®, MiSight® a Proclear® jsou registrované
obchodni znac¢ky spole¢nosti The Cooper Companies, Inc. a jejich dcefinnych spole¢nosti.
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MiSight® 1 day: together we can help change the
future of childhood myopia

Bc. Eliska Malinova, Professional Affairs Manager & Myopia Lead Czech
Republic & Slovak Republic

Myopia is a significant and growing public health problem
By 2050, 50 % of the world's population will be affected by myopial. In Western
Europe, 56 % of the population is projected to be myopic by 20501. Even low levels of

myopia can significantly increase future eye health risks2.

Increased risk of developing ocular complications (compared to emmetropia)?

Refractive error Posterior subcapsular | Retinal Myopic macular
(diopters) cataract detachment degeneration
-1.00 to -3.00 2,1x 3,1x 2,2 X

-3.00 to -5.00 3,1x 9 x 9,7 x

-5.00 to -7.00 5,5 x 21,5x 40,6 x

-7,00 to -9,00 ? 44,2 x 126,8 x

By controlling the growth of axial length and refractive error in children, we
can alter the trajectory of childhood myopia, thereby reducing the risk of myopia-related
visual complications later in life, including myopic maculopathy, retinal detachment,

glaucoma, and cataracts.3

"Reducing the prevalence of any disease by 40 % is of huge public health
importance. Slowing myopia by 1 diopter can help reduce the prevalence of myopic

maculopathy in just this way." - Professor Mark Bullimore
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Start changing the trajectory of myopia progression in your young myopic patients
today with daily disposable contact lenses MiSight® 1 day**

The innovative lens design with ActivControl technology® slows both axial length
growth and refraction of the eye, while correcting the visual impairment of a small patient
during wear?,
Two concentric circles (shown in light in the graphic above), called correction zones, carry
the child's full prescription correction, correcting myopia in all directions of vision.
The dark areas, called therapeutic zones, provide consistent myopic defocus across all

corrections, pupil sizes and lens centration deviations.

The results after 5 years of the still ongoing MiSight® 1 day clinical trial - which is
also the longest running continuous study to date on the topic of control of myopia
progression#56

- MiSight® 1 day slows the progression of childhood myopia by 59 %*
- 41 % of eyes in the MiSight® 1 day group showed no significant progression of refractive
error after 3 years of use compared to only 4 % in the control (untreated) group

- 52% reduction in axial elongation with MiSight® 1 day*4

References and resources:

1. Holden B.et al. Ophthalmology. 2016;123:1036-1042.

2. Flitcroft D.: Prog Retin Eye Res. 2012;31:622-660.

3. Tideman ] et al: JAMA Ophthalmol. 2016;134:1355-1363.

4. Chamberlain P et al: Optom Vis Sci. 2019;96:556-567.

5. Moher D et al: BMJ. 2010;340:c869.

6. Chamberlain P et al: Further comparison of myopia progression in new and
established myopia control treatment (MiSight® 1 day) groups.

BCLA paper presentation 2019.

7. Kim H.S. et al: PLoS One. 2019;14(1):e0210387.

8. CooperVision data file 2019.

9. Walline J. et al: Optom Vis Sci. 2009;86(3):222-232.

10. Children's contact lenses claims test report, UK, March 2019. Organised by YouGov
Plc for CooperVision UK. Survey data: 07-11 March 2019.
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* Compared to standard single-focus daily disposable contact lenses over three years.

** MiSight® 1 day contact lenses are a medical device designed to correct ametropia - myopia - while
reducing its progression. Designed for children aged 8+. The application of soft contact lenses under 15
years of age is subject to the supervision of an ophthalmologist in Czechia and Slovakia. Accreditation
training is required to open a MiSight® 1 day product in a customer account. Contact your sales
representative for more information. Read the package insert carefully.

© 2020 CooperVision. CooperVision®, ActivControl®, MiSight® and Proclear® are registered
trademarks of The Cooper Companies, Inc. and its subsidiaries.
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Kazuisticka zprava — amblyopie pri strabismu

Bc. et Bc. Tereza Hribova

Katedra optometrie a ortoptiky Lékarské fakulty Masarykovy univerzity v Brné

Anotace

Kazuistika popisuje pripad chlapce narozeného v roce 2018, u kterého bylo v
raném véku diagnostikovano Silhdni levého oka (strabismus convergens) a
hypermetropie. Pacient ve dvou letech podstoupil vySetreni, které potvrdilo esotropii a
refrakéni vady. Predepsana brylova korekce vSak nebyla dodrzena, coz vedlo ke zhorSeni
stavu. Vroce 2023, ve véku péti let, pacient zacal intenzivni pleopticko-ortoptickou terapii
zamérenou na zlepSeni zrakové ostrosti a binokularnich funkci. Po sérii cvic¢eni se zrakova
ostrost zlepsila, Silhani se zmirnilo a binokularni funkce byly upevnény. Terapie bude dale

pokracovat.

Klicova slova

Amblyopie, strabismus, konvergentni strabismus, ortopticka terapie, esotropie, suprese

(atlum)

Kazuisticka zprava se zabyva chlapcem, ktery se narodil roku 2018. Pacient je toho
Casu zdrav, byl narozen v terminu, jeho vyvoj probihal v normé. Pii dotazu na oc¢ni
anamnézu rodice pacienta uvedli, Ze asi pul roku pozoruji Silhani levého oka k vnitfnimu
koutku. Z rodinné anamnézy je u rodict a prarodi¢li nevyznamny nalez, ale u sestry matky

se vyskytuje strabismus.

Dne 1.9.2020 byl pacient (ve dvou letech véku) vySetfen v o¢ni ambulanci.
Pacientovi byla zjisténa esotropie OS +15°, zakryvaci test je pozitivni, je pritomen vyrazny
opravny pohyb z eso. Motilita bulbli volna. Konvergence je symetricka. Sachsenweger -
nelze vzhledem k véku. Na synoptoforu vySetfen objektivni uthel +15° vySetreni
subjektivniho dhlu a binokularnich funkci kviili véku nelze. Pfedni segmenty jsou klidné
a Cocky ciré. Na fundu jsou papily ohranicené, vitalni, makuly intaktni a periferie sitnic

klidné.
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VySetreni refrakce v cykloplegii za pouZiti 1% Colircusi cicloplejico:
OD: sph +2,75 D cyl +0,25 D ax 157°

0S: sph +4,0 D cyl +0,50 ax 130°
Pacientovi byla predepsana korekce pro OD: sph +2,75 D a pro OS: sph +4,0 D.

Toho ¢asu byla stanovena diagn6za hypermetropia ODS a strabismus convergens
OS. Pacientovi byla predepsana brylova korekce, kontrola byla stanovena za 5 mésicu.

Dle zpravy lékare: jakmile si pacient zvykne na bryle, bude nasazena i okluze.
Po 5 mésicich se rodice s pacientem nedostavili na kontrolu, bez omluvy.

Na dalsi Kkontrolu se dostavili 10.11.2023 (v péti letech véku pacienta).
Piredepsanou korekci z roku 2020 pacient nenosil, rodice vice neresili. Na trileté prohlidce

u PLDD byl pacient bez potiZi.

Naturalni vizus byl: VOD 0,6 slabé a VOS 0,2.

VySetreni refrakce v cykloplegii za pouziti 1% Cyklogylu:
OD: sph +2,75 D cyl +1,50 D ax 94°

0S: sph +4,0 D cyl+1,25 ax 90°

Pacientovi byla predepsana korekce pro OD: sph +2,50D cyl +1,0 ax 90° a
pro OS: sph +3,75 D cyl +1,0 ax 90°. Vizus s korekci: VOD 0,6 slabé a VOS 0,3 slabé.

Pti vySetreni byla zjiSténa esotropie +12°. Zakryvaci test je pozitivni, je pritomen

vyrazny opravny pohyb z eso. Motilita volna vSemi sméry, konvergence je symetricka.

Byla stanovena diagn6za hypermetropia cum astigmatismo ODS, strabismus

convergens OS a amblyopia ODS.

Dg.: Hypermetropie je refrak¢ni vada, u které leZi daleky bod oka v konecné
vzdalenosti za okem. Nejcastéji je zptisobena zkracenim predozadni délky oka, ale miize

byt zptisobena i snizenou lomivosti optickych prostiredi oka.

Strabismus convergens je nejcastéjsi formou Silhani, pri kterém dochazi ke staceni

jednoho nebo obou o¢i nasalnim smérem. Pri této diagnoze se ¢asto vyskytuje amblyopie.

Amblyopie je sniZeni zrakové ostrosti pri normalnim anatomickém nalezu na oku.
Dle stupné sniZeni zrakové ostrosti se déli na lehkou, stredni a téZkou.
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Pacientovi byla strabologem predepsana brylova korekce, dale okluze na 3 hodiny

denné v poméru 5:2, kdy pravé oko pacient zalepuje 5 dnti a levé oko 2 dny v tydnu.

Po kontrole v listopadu 2023 byla doporucena pleopticko-ortopticka 1éc¢ba (série
20 cviceni 1x tydné), kterou pacient nasledné absolvoval od prosince 2023 do dubna

2024.

Strabologem byla doporucena pleopticko-ortopticka 1écba - série 20 cviceni 1x
tydné. Bylo doporuceno pleoptické cviceni zamérené na stimulaci tupozrakych oci. Taktéz
bylo doporuceno ortoptické cviceni zamérené na navozeni, upevnéni a prohloubeni
binokularnich funkci. U pacienta byla stanovena kazdodenni okluze na 3 hodiny v poméru
5:2, a to lepit pravé oko 5 dnt a levé oko 2 dny v tydnu. Kontrola byla stanovena za 5

meésicu.

Vstupni ortoptické vySetreni

ORTOPTICKY STATUS - VSTUPNI

Datum vySetieni: 6.12.2023

Vizus s korekci DALKA:

OD: 0,6 slabé /4m, E

OS: 0,3

binokularné: 0,6 slabé

Vizus s korexci BLIZKO:

OD: 0,63 /LeaSymboly

OS: 0,32

binokularné: 0,63

Konvergentni souhyb: symetricky

Zakryvaci zkouska do dalky: pozitivni — opravny pohyb z eso
Zakryvaci zkousSka do blizka: pozitivni - opravny pohyb z eso
Worth test: 4 svétla, poté utlumuje OS

Hardy test: 4 svétla, poté utlumuje OS

Bagolini - dalka: udava krizek s jednim svétlem uprostred, poté utlumuje OS
Bagolini - blizko: udava kriZek s jednim svétlem uprostired, poté utlumuje OS
Sachsenweger: stereopse negativni, utlumuje OS

Frisby stereotest: negativni

Lang II: negativni

Synoptofor: PD 54 mm

Ob] uhel s korekei: +7°

Sub] uhel s korekei: +5°

Simultanni percepce: je

Superpozice: na chvili, poté utlumuje OS

Faze I: utlumuje 0S

Faze II: utlum OS

Fuaze III: Gtlum OS

Stereopse: neni
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Sitka faze: nelze z divodu Gtlumu 0S

Vstupni strategicky a takticky plan pleopticko-ortoptické terapie

Bylo zvoleno pleopticko-ortoptické cviceni zamérené na stimulaci amblyopickych
oci a posléze na navozeni, upevnéni a prohloubeni binokularnich funkci. Cvic¢eni probihalo
1x tydné po dobu 45-60 minut. Béhem celé série cviceni byla pravidelné kontrolovana

zrakova ostrost pro pravé i levé oko.

Pleoptickd 1éc¢ba zahrnovala CAM, stimulaci fovey pomoci cerveného skla,
Haidingertv svazek, monokularni odtlumovani, kresleni pies cerveny filtr, programy od
Ing. Novaka na pocitac¢i a tabletu a aktivity spojené spraci do blizka, naptiklad

vypichovani obrazki, obkreslovani a bludiste.

Nasledna ortopticka 1é¢ba byla do cviceni zahrnuta po zlepSeni zrakové ostrosti na
uroven VOD 0,8 slabé a VOS 0,7 slabé. Ortopticka 1é¢ba zahrnovala lov na cheiroskopu,
malovani na cheiroskopu, lov na synoptoforu, binokuldrni odtlumovani a Brewstertiv-

Holmestiv stereoskop.

Rodice byli obeznameni s priibéhem cviceni. Byli diisledné edukovani o dtlezitosti
noSeni brylové korekce a o spravném lepeni okluzoru a praci do blizka pfi jeho noSeni,
taktéZ s nutnosti noSeni okluzoru dle stanoveni lékarte, tj. okludovat na 3 hodiny 5krat
tydné pravé oko a 2krat tydné levé oko. Rodice a pacient byli edukovani ohledné domaciho

cviceni, kdy bylo rodi¢iim predvedeno cviceni diry v dlani k navozovani superpozice.

Monitorovani terapeutického efektu

kontrolavizu | 1. cviceni 5. cviceni 10. cviceni | 15.cviceni | 20. cviceni
0oD 0,6 slabé 0,7 slabé 0,7 0,8 slabé 0,8
oS 0,3 0,5 0,6 slabé 0,7 slabé 0,7
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cviceni 15. cviceni 20. cviceni
Lov na cheiroskopu | lov se nedafi, chytani motyla | lov se dari, dokdZe schovat
je nepresné kvili utlumovani | motyla presné a jisté
0S
Cviceni na malovani se nedafi, i | jednoduché obrazky maluje
cheiroskopu jednoduché obrazky pacient | s malym posunem do eso
maluje nepresné (vyrazny
posun eso)
Brewsterav- dochazi k ob¢asnému utlumu | detaily obrazkd ukazuje
Holmestv 0S, vahavé ukazuje detaily | pfesné
stereoskop obrazki

Monitorovani rizik pleopticko-ortoptické terapie

[ prres pleopticko-ortoptické cvic¢eni ve cvicebné je nutno dodrzovat okluzni terapii
v domacim prostiedi a dodrzovat domaci cviceni. Pfi nedodrzeni okluzni terapie miize
dojit ke zhorseni zrakové ostrosti. Na cvic¢enich je priibéZzné monitorovan vizus obou oci i

efekt a zlepSeni v jednotlivych cvic¢enich.

Zavérecny ortopticky status

ORTOPTICKY STATUS - ZAVERECNY

Datum vySetieni:12.4.2024

Vizus s korexci DALKA:

OD: 0,8 /4m, E

OS: 0,7

binokularné: 0,8

Vizus s korexci BLIZKO:

OD: 0,8 /LeaSymboly

0S: 0,6

binokularné: 0,8

Konvergentni souhyb: symetricky

Zakryvaci zkouska do dalky: pozitivni - maly opravny pohyb z eso
Zakryvaci zkouska do blizka: pozitivni - maly opravny pohyb z eso
Worth test: 4 svétla, poté utlumuje OS

Hardy test: 4 svétla, poté utlumuje OS

Bagolini - dalka: udava kriZek s jednim svétlem, poté utlumuje OS
Bagolini - blizko: udava krizek s jednim svétlem, poté utlumuje OS
Sachsenweger: stereopse negativni, utlumuje OS

Frisby stereotest: negativni

Lang II: negativni

Synoptofor: PD 54 mm

Obj. thel s korekei: +2°

Sub] uhel s korekei: +2°

Simultanni percepce: je

Superpozice: stala

FuzeI: je
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Fuze II: utlumuje OS

Fuze III: utlumuje OS

Stereopse: hruba

Sitka flize: nelze z diivodu utlumovani 0S

Srovnani vstupniho a zavérecného ortoptického vysetreni

ORTOPTICKY STATUS — VSTUPNI

ORTOPTICKY STATUS — ZAVERECNY

Datum vySetieni: 6.12.2023

Datum vysetieni:12.4.2024

Vizus s xorexei DALKA:

Vizus skorexci DALKA:

bmokularng: 0,63

OD: 0.6 slabe /4m, E OD: 0.8 /4Am, E

0s: 03 0s: 0,7

bmokularné: 0,6 slabé binokulameé: 0,8

Vizus s korexci BLIZKO: Vizus s korexci BLIZKO:

OD: 0.63 /LeaSymboly OD: 0.8 /LeaSymboly
0S: 0,32 0s: 0.6

binokulamé: 0.8

Konvergentni souhyb: symetricky

Konvergentni souhyb: symetricky

Zakryvaei zkouska do délky: pozitivni — opravny pohyb z eso
Zakryvaci zkouika do blizka: pozitivni — opravany pohyb z eso

Zakryvaci zkouska do dalky: pozitivni — maly opravny pohyb z eso
Zakryvaci zkoudka do blizka: pozitivni — maly opravny pohyb z eso

Worth test: 4 svétla, poté utlumuje OS
Hardy test: 4 svétla. poté utlumuje OS

Worth test: 4 svétla, poté uthumuje OS
Hardy test: 4 svétla, poté utlumuje O3

Bagolini — dalka: udava kiizek s jednim svétlem uprostied, poté utlumuje OS
Bagolini — blizko: udava kfizek s jednim svétlem uprostied, poté utlumuje OS

Bagolini — dalka: udava kiizek s jednim svétlem, poté utlumuje OS
Bagolini — blizko: udava kfizek s jednim svétlem. poté utlumuje OS

Sachsenweger: stereopse negativni, utlumuje OS
Frisby stereotest: negativni
Lang II: negativni

Sachsenweger: stereopse negativni, uthimuje OS
Frisby stereotest: negativni
Lang II: negativni

Synoptofor: PD 54 mm

Obyj. tihel s korekei: +7°

Subj. thel s korekei: +5°

Simultanni percepee: je

Superpozice: na chvili, poté utlumuje OS
Fuze I: utlumuje OS

Fuze II: atlum OS

Fuze III: atlum OS

Stereopse: neni

Sifka foze: nelze z divodu atlumu 08

Synoptofor: PD 54 mm

Obyj. thel s korekeiz +2°

Subj. ithel s korekeiz +2°

Simultanni percepee: je

Superpozice: stala

Fuze I: je

Fuze II: utlumuje OS

Fuze III: utlumuje OS

Stereopse: hruba

Siika fize: nelze z divodu utlumovani OS

Na konci série cviceni byli rodi¢e informovani o pribéhu pleopticko-ortoptickych

cviCenich a efektech 1é¢by. Opétovné byli pouceni o nutnosti noseni okluzoru dle stanoveni
lékate a pouceni o pravidelném domdacim cviceni diry v dlani k upevnéni superpozice.

Dalsi kontrola u strabologa byla stanovena na kvéten 2024.

Shrnuti kazuistiky

Po pleopticko-ortoptickém cviceni se vizus obou oci u pacienta zlepsil jak do dalky,
tak do blizka. Velikost uhlu Silhani se zmenSil ze +7° na +2°, rovnéZ doSlo ke zlepSeni
binokularnich funkci, konkrétné k upevnéni superpozice, fzni obrazky na FI vidi jiZ bez
utlumovani OS a u faze FII a FIII OS utlumuje (na zacatku cvic¢eni byl datlum OS). Hruba

stereopse byla prokazana.

Nasledujici pleopticko-ortoptickd terapie by méla dale smérovat ke zlepSeni
zrakové ostrosti a kupevnéni a prohloubeni binokularnich funkci, a to ve spolupraci

strabologa, ortoptistky a rodicl pacienta.
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Case report — amblyopia in strabismus

Bc. et Bc. Tereza Hribova

Department of Optometry and Orthoptics, Faculty of Medicine, Masaryk University in
Brno

Annotation

This case describes a boy born in 2018, diagnosed with left eye strabismus
(convergent squint) and hypermetropia at an early age. At the age of two, an examination
confirmed esotropia and refractive errors. However, the prescribed corrective glasses
were not used, which led to a worsening of his condition. In 2023, at the age of five, the
boy began intensive pleoptic-orthoptic therapy aimed at improving his visual acuity and
binocular functions. After a series of exercises, his vision improved, the strabismus
decreased, and his binocular functions were strengthened. The therapy will continue for

further progress.

Keywords

Amblyopia, strabismus, strabismus convergens, orthoptic therapy, esotropia, suppression

This case report concerns a boy born in 2018. The patient is currently healthy, was
born full-term, and his development was within normal limits. When asked about eye
history, the patient's parents reported that they had noticed the left eye turning inward
towards the inner corner for about six months. Family history is insignificant for the

parents and grandparents, but the mother's sister has strabismus.

On 1/9/2020, the patient (aged 2 years) was seen in the eye clinic. The patient was
found to have OS esotropia of +15°, the occlusion test is positive, and significant corrective
movement from the ace is present. Bulb motility is free. Convergence is symmetrical.
Sachsenweger - not possible due to age. Objective angle +15° examined on synoptophore,
examination of subjective angle and binocular function not possible due to age. Anterior
segments are quiet and lenses are clear. On fundus, papillae are circumscribed, vital,

maculae intact, and retinal peripheries quiescent.
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Examination of refraction in cycloplegia using 1% Colircusi cicloplejico:
OD: sph +2.75 D cyl +0.25 D ax 157°.
0S: sph +4.0 D cyl +0.50 ax 130°
The patient was prescribed a correction for OD: sph +2.75 D and for OS: sph +4.0 D.

The diagnosis at that time was hypermetropia in both eyes (ODS) and convergent
strabismus in the left eye (0S). The patient was prescribed glasses and a follow-up was
scheduled in 5 months. The doctor noted that occlusion therapy would be introduced once
the patient got used to the glasses.After 5 months, the parents and the patient failed to

attend the check-up, with no excuse.

They came for the next check-up on 10.11.2023 (when the patient was 5 years old).
The patient did not wear the prescribed correction from 2020, the parents did not address

more. At the three-year follow-up with the PLDD, the patient was uneventful.
Natural vision was: VOD 0.6 weak and VOS 0.2.
Cycloplegia refraction examination using 1% Cycloogyl:

OD: sph +2.75 D cyl +1.50 D ax 94°.

0S: sph +4.0 D cyl+1.25 ax 90°

The patient was prescribed correction for OD: sph +2.50 D cyl +1.0 ax 90° and for
0S: sph +3.75 D cyl +1.0 ax 90°. Vision with correction: VOD 0.6 weak and VOS 0.3 weak.

On examination, esotropia +12° was found. Covering test is positive, significant
corrective movement from the ace is present. Motility is free in all directions, convergence

is symmetrical.

A diagnosis of hypermetropia cum astigmatismo ODS, strabismus convergens OS

and amblyopia ODS was made.

Dg.: Hypermetropia is a refractive error in which the far point of the eye lies at a
finite distance behind the eye. It is most commonly caused by a shortening of the
anteroposterior length of the eye, but can also be caused by decreased refractive power of

the eye's optical media.
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Strabismus convergens is the most common form of squint, in which one or both

eyes are turned nasally. Amblyopia is often present in this diagnosis.

Amblyopia is a decrease in visual acuity with normal anatomical findings in the eye.
It is classified as mild, moderate and severe according to the degree of visual acuity

reduction.

The patient was prescribed spectacle correction by the strabologist, as well as
occlusion for 3 hours per day in a 5:2 ratio, with the right eye being patched for 5 days and
the left eye for 2 days per week.

After a follow-up in November 2023, pleoptic-orthoptic treatment was
recommended (a series of 20 exercises once a week), which the patient subsequently

completed from December 2023 to April 2024.

The strabologist recommended pleoptic-orthoptic treatment - a series of 20
exercises 1x per week. Pleoptic exercises were recommended to stimulate the eyes with
dull vision. Orthoptic exercises aimed at inducing, consolidating and deepening binocular
function were also recommended. The patient was prescribed daily occlusion for 3 hours
at a ratio of 5:2, sticking the right eye 5 days and the left eye 2 days per week. Follow-up

was set for 5 months.

Initial orthoptic examination

ORTHOPTIC STATUS — ENTRY
Examination Date: 6.12.2023
Corrected visual acuity DISTANCE:

OD: 0,6 weak /4m, E
OS: 0,3

binocular: 0,6 weak

Corrected visual acuity NEAR:

OD: 0,63 /LeaSymbols
OS: 0,32

binocular: 0,63

Convergent movement: symmetrical

Cover Test: Positive with a corrective movement from esotropia, both at distance
and near.

Worth Test: 4 lights, then suppression of OS

Hardy Test: 4 lights, then suppression of OS

Bagolini - Distance: Reports a cross with one light in the middle, then
suppression of OS

Bagolini - Near: Reports a cross with one light in the middle, then suppression of
OS
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Sachsenweger: Stereopsis negative, suppression of OS
Frisby stereotest: negative

Lang II: negative

Synoptophore: PD 54 mm

Objective angle with correction: +7°

Subjective angle with correction: +5°

Simultaneous perception: present

Superposition: momentary, then suppression of OS
Fusion I: suppression of OS

Fusion II: suppression of OS

Fusion III: suppression of OS

Stereopsis: absent

Fusion width: cannot be measured due to suppression of OS

Initial strategic and tactical plan for pleoptic-orthoptic therapy

A pleoptic-orthoptic exercise regimen was selected, aimed at stimulating the
amblyopic eyes and subsequently establishing, strengthening, and deepening binocular
functions. The exercises were conducted once a week for 45-60 minutes. Throughout the
entire series of exercises, visual acuity for both the right and left eye was regularly

monitored.

The pleoptic treatment included CAM stimulation of the fovea using a red filter,
Haidinger's brush, monocular desuppression, drawing through a red filter, programs by
Ing. Novdk on a computer and tablet, and near-work activities such as pricking out

pictures, tracing, and maze-solving.

Subsequent orthoptic treatment was incorporated after visual acuity improved to
the level of VOD 0.8 weak and VOS 0.7 weak. The orthoptic treatment included exercises
on the cheiroscope, drawing on the cheiroscope, synoptophore exercises, binocular

desuppression, and the Brewster-Holmes stereoscope.

The parents were informed about the course of the exercises. They were
thoroughly educated on the importance of wearing corrective glasses, the correct
application of the occluder, and near work during its use, as well as the necessity of
wearing the occluder as prescribed by the doctor, i.e., occluding the right eye for 3 hours
5 times a week and the left eye 2 times a week. The parents and the patient were educated
about home exercises, where the "hole in the hand" exercise was demonstrated to the

parents to help establish superposition.
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Monitoring and Therapy Results

VA check 1. exercise 5. exercise 10. exercise 15. exercise 20. exercise

OD 0,6 weak 0,7 weak 0,7 0,8 weak 0,8

OS 0,3 0,5 0,6 weak 0,7 weak 0,7
exercise 15. exercise 20. exercise

Cheiroscope hunt Catching the butterfly is
unsuccessful; imprecise due to
suppression of the left eye (OS)
Drawing is unsuccessful; even
simple images are drawn
imprecisely (significant esotropia
shift)

Occasional suppression of the left
eye (OS); hesitantly indicates
image details

Successful; can accurately and
confidently hide the butterfly

Cheiroscope exercise Simple images are drawn with

only a small esotropia shift.

Brewster-Holmes
stereoscope

Accurately indicates image
details.

Monitoring the Risks of Pleoptic-Orthoptic Therapy

Despite the pleoptic-orthoptic exercises conducted in the training sessions, it is
necessary to adhere to occlusion therapy at home and to maintain the prescribed home
exercises. Failure to follow the occlusion therapy can lead to a deterioration in visual
acuity. During the exercises, the visual acuity of both eyes, as well as the effect and

improvement from the individual exercises, are continuously monitored.

Final Orthoptic Status (April 12, 2024)

ORTHOPTIC STATUS — FINAL
Examination date: 12.4.2024
Corrected visual acuity DISTANCE:

OD: 0,8 /4 m, E

OS: 0,7

Binocular: 0,8

Corrected visual acuity NEAR:

OD: 0,8 /Lea Symbols
OS: 0,6

binocular: 0,8

Convergent movement: symmetrical

Cover Test: Positive with a small corrective movement from esotropia,
both at distance and near.

Worth Test: 4 lights, OS suppressed.

Hardy test: 4 lights, OS suppressed

Bagolini test:

Distance: Reports a cross with one light in the middle, then suppresses OS.
Near: Reports a cross with one light in the middle, then suppresses OS.
Sachsenweger Test: Stereopsis negative, OS suppressed.

Frisby stereotest: negative

Lang II: negative
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Synoptophore: PD 54 mm

Objective angle with correction: +2°
Subjective angle with correction: +2°
Simultaneous perception: present
Superposition: stable

Fusion I: present

Fusion II: left eye (OS) suppression
Fusion III: left eye (OS) suppression
Stereopsis: coarse

Fusion width: cannot be measured due to suppression of the left eye (OS)

Comparison of entry and final orthoptic status

ORTHOPTIC STATUS — ENTRY

ORTHOPTIC STATUS — FINAL

Examination Date: 6.12.2023

Examination date: 12.4.2024

Corrected visual acuity DISTANCE:

Corrected visual acuity DISTANCE:

OD: 0,6 weak /4m, E
OS: 0,3

binocular: 0,6 weak

Corrected visual acuity NEAR:

OD: 0,63 /LeaSymbols
OS: 0,32

binocular: 0,63

Corrected visual acuity NEAR:

Convergent movement: symmetrical

Convergent movement: symmetrical

Cover Test: Positive with a corrective movement
from esotropia, both at distance and near.

Cover Test: Positive with a small corrective
movement from esotropia, both at distance
and near.

Worth Test: 4 lights, then suppression of OS
Hardy Test: 4 lights, then suppression of OS

Worth Test: 4 lights, OS suppressed.
Hardy test: 4 lights, OS suppressed

Bagolini - Distance: Reports a cross with one light
in the middle, then suppression of OS

Bagolini - Near: Reports a cross with one light in
the middle, then suppression of OS

Bagolini test:

Distance: Reports a cross with one light in the
middle, then suppresses OS.

Near: Reports a cross with one light in the
middle, then suppresses OS.

Sachsenweger: Stereopsis negative, suppression
of OS

Frisby stereotest: negative

Lang II: negative

Sachsenweger Test: Stereopsis negative, OS
suppressed.

Frisby stereotest: negative

Lang II: negative

Synoptophore: PD 54 mm

Objective angle with correction: +7°
Subjective angle with correction: +5°
Simultaneous perception: present
Superposition: momentary, then suppression of
OS

Fusion I: suppression of OS

Fusion II: suppression of OS

Fusion III: suppression of OS
Stereopsis: absent

Fusion width: cannot be measured due to
suppression of OS

Synoptophore: PD 54 mm
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At the end of the series of exercises, the parents were informed about the course of
the pleoptic-orthoptic exercises and the effects of the treatment. They were once again
instructed on the necessity of wearing the occluder as prescribed by the doctor and were
educated about the regular home exercise called "hole in the hand" to strengthen
superposition. The next follow-up appointment with the strabologist was scheduled for

May 2024

Summary of the Case

After the pleoptic-orthoptic exercises, the patient's visual acuity improved in both
distance and near vision. The degree of strabismus decreased from +7° to +2°, and there
was also an improvement in binocular functions, specifically in the stabilization of
superposition. The patient now perceives fusion images on FI without suppressing the left
eye (0S), while suppression occurs on FII and FIII (suppression was present at the

beginning of the exercises). Coarse stereopsis was demonstrated.

The subsequent pleoptic-orthoptic therapy should continue to aim at improving
visual acuity and further strengthening and deepening binocular functions, in

collaboration with the strabologist, orthoptist, and the patient's parents.
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