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1. Uvodni slova

doc. MUDr. Svatopluk Synek, CSc.,
prednosta Katedry optometrie a ortoptiky LF MU a Kliniky
nemoci ocnich a optometrie FN USA Brno

Uvodni slovo

4. celostatni studentskd konference
optometrie s mezinarodni Ucasti se
na LF MU kond v tradi¢nim
podzimnim terminu. Jaké zmény se
odehrdly od naSeho posledniho
setkani?

Je tteba piipomenout aktivni ucast
studentli optometrie na SVOC LF,
kde se umistili na pfednich mistech
v nelékatskych oborech.

Kromé nového materidlniho zazemi
katedry je vyznamnd i prezentace
brnénské optometrie na odbornych
konferencich, je tfeba zminit G¢ast na

kontaktologickém sjezdu
v Nymburce, kazdoro¢nimi
prezentacemi u ptileZitosti

Slavikovych oftalmologickych dnil
v Brn¢, aktivni ucasti na konferenci
EAOO v Malaze.

Vyznamnou se stavd 1 publikaéni
¢innost v odborném tisku a tvorba

vyukového materialu
v multimedidlni podobé na
ELPORTALu LF.

Dva wuditelé  uspéSné¢  obhdgjili

disertatni praci a dalsi jsou
v soucasné dobé v ptipravé.
Akreditace kombinovaného
magisterského pokracujiciho studia
optometrie v anglickém jazyce je
v soucasné dobé posuzovano
akreditaéni komisi MZCR.

V¢érim, ze konference bude ukazkou
znalosti, praktickych dovednosti,
namétem do budoucnosti 1 piinosem
pro vlastni praxi. Preji ucastnikiim
hodné odbornych zazitki a zdarny
prabeh konference.

Introduction

The 4™ international student’s
conference of optometry is held in
traditional autumn term. What about
news from last meeting?

We must notice active presentation
of our students on student scientific
activity on medical faculty in Brno,
where they hold prominent post.
Our department obtained some new
equipment (photoslit lamp,
keratorefractometer, tonometer,
pachymetr, Madox cross and some
devices on examination of binocular
vision). Our staff and students took
place in contact lens congress in
Nymburk, 8" Slavik ophthalmologic
days in Brno, and had an active
presentation on EAOO in Malaga,
Spain.

Very significant is scientific
publications of my colleagues in
magazines with impact factor. Last
but not least we cannot forget
production of textbook on
ELPORTAL (electronic portal) in
medical faculty.

Two of our teachers was graduated
PhD.

Our Masters Degree program in
English language is evaluated in

Ministry of Health,
I believe that conference will be
demonstration of knowledge,

practical skills, and bring a benefit
for your own practice.

I wish participants many scientific
experiences and successful
proceeding.



Uvodni slovo studentii — Bc. Adéla Langrovd, Katedra
optometrie a ortoptiky LF MU

Letos se zde setkdvame na jiz 4. Celostatni studentské konferenci
Optometrie, ktera se pro nas optometristy stala kazdorocni tradici. Za naSe
setkavani a vzadjemné predavani si informaci z oboru optiky a optometrie patii
velké diky nejenom studentiim, ktefi se podileli na uspofddani konference a
prezentovani svych poznatkli a vysledkd, ale hlavné patronim samotné
konference, panu doc. MUDr. Svatopluku Synkovi CSc. a pani Mgr. Sylvii
Petrové. V neposledni fadé¢ dékujeme za vstiicnost a spolupraci univerzité ve
Velike Gorici, kterd ndm pomaha rozvijet nase védomosti v oboru.

Diky této studentské konferenci mohou studenti prezentovat vysledky svych
praci svym mladSim kolegiim, ktefi se mohou inspirovat a motivovat k vlastni
¢innosti. Dal§im vyznamem této akce je pfedavani a vyménovani si zkuSenosti na
meziuniverzitni Grovni. Velky pifinos konference vidime jak pro samotny obor
Optometrie, tak 1 pro vSechny zic¢astnéné.

Doufame, Ze i letoSni ro¢nik bude tak uspésny a pestry, jako predeslé tii a

vSechny nds po odborné strance obohati.

This year we meet here on the 4th National Student Conference of
Optometry, which became for us optometrists an annual tradition. For our
meetings and mutual sharing of optic and optometry informations we are thankful
to not only students who took partin organization and who presented their
knowledge and results but as well to patrons of this conference Mr. doc. MD.
Svatopluk Synek PhD. and Mrs. Mgr. Sylvia Petrova. Finally, we thank for
helpfulness and cooperation of University of Velika Gorica, which helps us to

develop our knowledge in the field

Thanks to this student conference, students have a chance to present their
knowledge and results of their work to their younger colleagues, who can get
inspired and motivated in their further activities. Another meaning of this event is
the transfer and exchange of experiences on the intercollegiate level. We can see
great benefits of the conference in the field of optometry, as well as for all people

involved
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We believe that this year will be as successful and colorful as the previous three,

and we all will be professionally enriched again.
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2. Unikatni ochrana proti

ultrafialovému zareni
Bc. Lubo$ Merta, ESSILOR — OPTIKA, spol. s r.o.

Jsme kazdy den vystaveni Skodlivému UV zateni a 40% tohoto zéfeni na nas
dopada, i kdyz nejsme na piimém slunci.

UV zéfeni ptichazi ze vSech smérl, takze jsme mu vystaveni bez ohledu na to,
kde se pravé nachazime. Cast UV zafeni dopada na piedni plochu brylové ¢ocky.
VSechny materidly Cirych brylovych ¢ocek zamezi priniku 95% az 100% UV
zateni dopadajiciho na piedni plochu Sotky. Az 50%' UV zafeni, kterému jsme
vystaveni, ptichdzi zezadu a ze strany a dopadé na zadni plochu brylové ¢ocky. U
vSech stavajicich antireflexnich brylovych ¢ocek se velka Cast tohoto UV zafeni
odrazi do oc¢i. Vrstva Crizal UV odstraiiuje tento odraz UV zafeni do o¢i a
zaroven zachovava vynikajici transparentnost brylové cocky.

Existujici AR Zocky Crizal Forte UV

Nova Sirokospektralni technologie spole¢nosti Essilor Broad Spectrum umoziuje,
aby kazdd nanometrova vrstva, ktera tvofi antireflexni upravu zadni strany
brylové cocky, byla nanaSena tak, aby v podstaté zcela zabranila odrazu UV
zateni do o¢i, a zaroven aby byla zachovana dokonala prihlednost

brylové cocky.

SIROKOSPEKTRALMNI

Brylové ¢ocky s vrstvou Crizal UV lze tedy povazovat za nejlepsi antireflexni
¢oc¢ky co do nejkomplexnéjsi ochrany zadni plochy cocky proti UV zéfeni.
Nositel bryli s cockami Crizal UV je tak v porovnani se standardnimi ¢ockami
s antireflexni Upravou vystaven 5x az 10x menSimu plsobeni UV zafeni.
Dokazuje to méfeni E-SPF, nové zavedeného indexu pro stanoveni celkové
ochrany brylové ¢ocky proti UV zéafeni. E-SPF pro materialy brylovych ¢ocek se
sttednim a vysokym indexem je 25, material Orma ma E-SPF = 10°.

1 , v oy L,y oy
% z celkového UV zdreni dopadajiciho na nechranéné oko.

2
Meéreno E-SPF , novym indexem vyvinutym
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STVY ODOLNE PROT| POSKRABANI

VRSTVA ODOLNA PROTI OTISKOM /
PRSTU A VODI
VRSTV:A ODPUZUJICI PRACH
ANTIREFLEXN| VRSTVY
VRSTVY ODOLMNE PROTI POSKRABANI

Kromé toho nabizeji brylové €ocky Crizal UV ciré vidéni po nejdelsi dobu, diky
své odolnosti proti péti neptratelim jasného vidéni. Testy, ve kterych uzivatelé
hodnotili vlastnosti brylovych ¢ocek pii noseni v redlném Zzivoté, ukazaly, ze 96%
uzivatelt kladn& hodnotilo &irost brylovych Goéek Crizal UV?.

Co je to E-SPF?

V soucasnosti brylové ¢ocky se ,,100 % ochranou proti UV zafeni* zcela blokuji
priachod UV zafeni brylovou ¢ockou, ALE ve skute¢nosti mohou odrazet toto
zateni do oka z vnitini plochy ocky. Udaje o celkové ochrané proti UV zafeni,
uvadéné pro ciré, fotochromatické nebo slunecni brylové cocky, se typicky
vztahuji pouze na propustnost pro dopadajici zafeni. Dokonce i u slunecnich bryli
je brano v tvahu pouze UV zéfeni, které dopada na pfedni plochu brylové cocky.
Proto spolecnost Essilor ve spolupraci s nezavislymi tfetimi stranami

vyvinula na zakladé¢ tady experimentalnich meéfeni ochranny index, ktery
zohlednuje UV zafeni ptichazejici ze vSech smérl. Tento novy index, ktery udava
miru celkové ochrany brylové cocky proti UV zafeni, se nazyva E-SPF (Eye Sun
Protection Factor, faktor ochrany oka proti slunci). Stejné jako index SPF u
vyrobkll uréenych pro ochranu kize a pleti, index E-SPF vyjadiuje pomér mezi
expozici chrdnéného a nechranéného oka. Tento jednoduchy udaj usnadnuje
zakaznikovi orientaci: ¢im vyssi je

hodnota indexu E-SPF, tim lepsi je ochrana.

*Piiklad: E-SPF znamen3, Ze uZivatel
je 25krat [épe chranén nez
25 5 J p

- ?3‘} bez brylovych cocek.

EvEsUth 4

Novy ochranny index E-SPF bere v iivahu:
e Propustnost UV zafeni dané materidlem brylové ¢ocky a UV zéfeni
odrazené od zadni plochy ¢ocky (a)

spolecnosti Essilor a ovérenym nezavislou tieti stranou, ktery stanovuje celkovou UV ochranu brylové ¢ocky.
Vztahuje se na Crizal Forte UV ¢ocky v porovnani s ¢irymi antireflexnimi ¢ockami stejného materidalu. Jedna se
pouze o vlastnost cocky. Meéreni E-SPF bylo provedeno nezavislou treti stranou — USA 2011

3 Procento pozitivniho hodnoceni (5 bodii z 10 a vice) pro Crizal Forte UV — studie realizované nezavislou teti stranou
(n=100 nositelii
bryli) — Francie 2011

4 E-SPF = 25 pro vSechny brylové cocky Crizal UV a Optifog, kromé Essilor Orma, kde E-SPF = 10.
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e Citlivost rohovky na UV zafeni a ozafeni solarnim spektrem,
naptiklad UVA a UVB neptedstavuji pro oko stejné nebezpeci.

e Rizné postaveni slunce odpovidajici redlnym situacim (b) & (c)

e Skute¢né piisobeni UV zafeni méfené na oku v rliznych dennich
dobach, kdy je slunce rtizné vysoko, s brylovymi ¢o¢kami a bez nich
(c)

e Typické vlastnosti obruby a brylové &ocky’

U EXPOZICE NASLEDKEM GORAZLI

Snimaé v oku figuriny méfi do- Dopadajici UV zafeni méfené
padajici a odrazené UV zafeni. pfi rizném postaveni slunce

Skute¢né plsobenf UV zafeni
meéfené na oku v rdznych

B e dennich dobach, kdy je slunce
v rlzné vysoko, s brylovymi ¢oc-
. kami a bez nich. Hlava figuriny

je sklonénd v thlu 15°

Index E-SPF se vypocita podle nasledujiciho vzorce:

Intenzita zareni bez 100(%)
E SPF _ brylovych ¢oéek
Intenzita zafeni s 0™ 4 R4
brylovymi ¢ockami ' TUV ,—"+"x RUV ¥
"’«.,,,.-
i Pranik UV zafeni zpfedu: % UV zafeni, které pro- i i OdlazUVzaPenrzezaduazes\mn:%UVzafenii
i nikne do oka skrze pfedni plochu brylové togky | ! od dooéni brylovs cocky |
o
propustnost UV 2
o
’ odraz UV
> 1400

\ ' 155

Vypocet E-SPF pro materialy brylovych ¢ocek Crizal UV se stfednim a vysokym
indexem:

J

S oy vy oy N T .. N T , , ¥
Pri vSech mérenich se pouziva priumeérné zakiiveni brylové cocky (bdze 4) ve standardni obrubé.
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E-SPF PRO CRIZAL FORTE UV

100%
E-SPF = ————— =25
T,=0% + R,=4%

Sortiment brylovych cocek Crizal UV a Optifog tak zajiStuje nositelim nejen
perfektni Cirost vidéni, ale také zcela novou uroveil ochrany pifed UV zafenim pro
zdravi jejich oci.

Crizal Forte UV - unique protection
againts ultraviolet rays

Lubos Merta, ESSILOR — OPTIKA, spol. s r.o.

UV light has a direct and cumulative impact on eye health, accelerating eye aging
and appearance of cataracts. Furthermore the skin around the eye is also
extremely delicate and UV rays create wrinkles and also contribute to skin
diseases, including different forms of skin cancer.

So we are exposed to harmful UV rays everyday and up to 40 % of this occurs
when we are not in full sunlight. These UV rays come from all directions, so we
are exposed to them wherever stand. A part of UV exposure comes from the front
of the lens. All clear lens materials cut between 95 % to 100 % UV rays passing
through the front of the lens. Up to 50%° of UV exposure, comes from back and
sides to hit rear lens” surface. All the existing AR lenses show high reflection of
UV into the eyes. The new ultimate Crizal Forte UV coating eliminates UV
reflection into the eyes while maintaining premium lens transparency.

a

Existing AR lenses Crizal Forte UV

Due to Essilors’ new Broad Spectrum Technology, the thickness of each
nanometric layer constituting anti-reflective coating applied to the backside of the
lens has been optimized to virtually eliminate UV light reflection into the eyes,
while maintaining perfect transparency of the lens.

g % of total UV exposure received by eye without any protection
P Y ey y p
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ERERD SPECTRUN

Therefore we can consider lenses with Crizal UV coating for the best AR lens
when it comes to the best complete protection from the backside of the lens
against UV exposure. Therefore Crizal Forte UV is the most advanced AR lens
with exclusive backside UV protector. The UV exposure is 5 to 10 times lower
than our main AR competitors. It is proven by E-SPF, the new global UV
protection index for a lens. The E-SPF is 25 for mid/high index lens materials and
for Orma has E-SPF=10’.

VRSTVY ODOLNE PROT| POSKRABANI
_VRSTVY ODOLNE PROT| POSKRABANI

/ ANTIREFLEXNI VRSTVY S UV FALTREM
IROKOSP! TECHNOLOGIE
VRSTVA ODPUZUIICI PRACH
T /  VRSTVA ODOLNA PROTI OTISKUM
I

PRSTU A VODI

VRSTVA DDOLNA PROTI OTISKOM
PRSTU A VODI
VRSTVi4 ODPUZWIICI PRACH

- /
ANT|REFLEXN| VRSTVY / f

VRSTVY ODOLNE PROTI POSKRABANI/

\BRYLOVA COCKA

Furthermore Crizal Forte UV still offers the best enduring clarity of vision, thanks
to the best resistance against the 5 vision enemies. The wearer’s tests in real wear
conditions have shown that 96 %" of wearers appreciate the transparency of Crizal
Forte UV lenses.

E-SPF — What does it mean?

Nowadays lenses with “100% UV protection” totally block the transmission of
UV rays through the lens BUT can in fact reflect these rays into the eyes.
Communication about total UV protection of the lens, whether clear,
photochromic or sunwear, typically only refers to transmission. Even for
sunglasses, only UV rays transmitted through the front surface are taken into
account.

Therefore Essilor worked with independent 3rd-parties to develop a relevant
protection index, based on a series of experimental measurements, taking into
account UV light coming from all directions. This new index, measuring the real
UV protection brought by a lens is called Eye Sun Protection Factor (E-SPF).

7

Measured with E-SPF, a new index developed by Essilor, endorsed by independent 3rd-party, certifying the global UV
protection of a lens. For Crizal Forte UV lenses compared to anti-reflective clear lenses with equivalent material. Lenses
performance only. E-SPF measures: independent 3rd-party — USA 2011

8 Percentage of positive evaluation (5 or more out of 10) — study conducted by independent 3rd party (n=100 wearers) —
France 2011
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Like for the SPF index on skin care products, the Eye Sun Protection Factor is a
ratio between eye exposure with and without protection. The concept for the
consumer is a very simple one: the higher the E-SPF value the better the level of
protection.

*Piiklad: E-SPF znamen3, Ze uZivatel
je 25krét 1épe chranén nez
25 -5 bez brylovych ¢ocek.

This new lens protection factor integrates:
e UV passing through the lens and UV reflected by the rear surface (a)
e Corneal sensitivity to UV and solar spectral irradiance as UVA and UVB
do not represent the same danger for the eye.
e Different positions of the sun, as in real life. (b) & (c)
e Actual UV exposure measured in the eyeball at different hours of the day,
with sun at different height in the sky, with and without lenses. (c)

Representative frame and lens parameters.-1°

r -
UV EXPOSURE BY REALECTION

UVEXPOSURE
BY TRANSMISSION

The E-SPF in general is calculated by using the following formula:

? E-SPF =25 for all Crizal Forte UV and Optifog, except with Essilor Orma E-SPF = 10.
10 Measures using average lens curvature (base 4) on a standard frame, identical for all measurements.
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Intenzita zareni bez 100(%)
E-SPF = brylovych cocek S —
brylovmi fockami "::\“_Tuvo_/::‘ + 5.'\RU\.r]45
o~

| Pranik UV zdfeni zpFedu: % UV zafeni, které pro- | | OdrazUVzafenizezaduazestran:%UVzfeni |
| nikne do oka skrze pfedni plochu brjlové éotky | | od d: Ylowé cocky |

\

Therefore the calculation of the E-SPF for Crizal Forte UV mid/high index lens
materials is as follows:

E-SPF PRO CRIZAL FORTE UV

100%
E-SPF = —————— =25
T,=0% + R,=4%

With the Crizal Forte UV range Essilor enables you to offer the highest level of

UV protection to your clients. Furthermore Optifog is also available with best UV

protection on RX lenses.
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3. Neviditelna vystava

Bce. Vojtéska Manddkova, DiS., Katedra optometrie a
ortoptiky LFF MU

Abstract:
The Invisible Exposition

The invisible exposition offers the extraordinary opportunity for testing the
blind people daily life, the daily life in the absolute darkness.

In the daily life, human beings perceive 80% of external information by
using the vision. However, a visitor of the exposition can only use the other senses
— touch, hearing, smell and the sense of stability.

This unusual exposition is built in specially arranged and darkenned
rooms. The main intention is to simulate the loss of vision to such extent to be
identical with the reality. The visitor is guided through the exposition by a blind
guide who uses only oral navigation and warnings. All guides orient themselves
pefectly in the darkenned rooms and they are always ready to help or direct the
visitor through the exposition or even to help the visitor to exit the darkenned area
if necessary.

After entering the darkenned area the blind guide introduces to the visitor
and the visitor is also informed how to move inside.

During the exposition tour the visitor first goes through an appartment
equipped in a standard way. The visitior goes step by step through a hall, kitchen,
living room, bathroom and finally the visitor leaves the appartment and ends at a
street. Qutside there is a world full of traps. The tour continues by visiting a
ranger house with a barn which is situated directly in a forest. The visitor
continues through a bridge which ends at a gallery full of statues.

At the end of the tour the guide serves the visitor in an invisible bar and
the visitor can also ask questions there.

Visitors can test how to move both on streets of a crowdy town and also in
a forest, how to wash oneself or switch on a microwave owen, how to pay for a

coffe or how to flavour a lunch by using the right spice...
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Neviditelnd vystava nabizi jedinecnou piilezitost vyzkouSet si Zivot
nevidomych, Zivot v absolutni tmé.

Clovék vniméa zhruba 80% informaci z vné&jsku prostfednictvim zraku.
Béhem této vystavy je ovSem odkazan pouze na svoje ostatni smysly a fidi se jen
hmatem, sluchem, ¢ichem a smyslem pro rovnovahu.

Tato neobvykla vystavy se odehravd ve specidlné upravenych a
zatemnénych mistnostech, aby byla pfedstava ztraty zraku zcela identickd s
realitou. Vystavou vas provede nevidomy privodce, ktery vas bude doprovazet na
kazdém kroku a bude vas slovné navadét a upozornovat na nastrahy, které zde na
vas c¢ekaji. VSichni privodci se v prostoru perfektné orientuji a jsou vzdy
pfipraveni pomoci, nasmérovat vas nebo popfipadé i vyvést ze zatemnéného
prostoru.

Po pfichodu do tmy se seznamite s nevidomym pravodcem, ktery vam
sdeli zakladni instrukce o tom, jak cela vystava bude probihat a jak se ve tmé
pohybovat.

Béhem vystavy projdete nejdiive bézné¢ vybavenym bytem. Postupné
projdete ptedsini, kuchyni, obyvacim pokojem, koupelnou a poté vyjdete na
Hulici. ,,Venku* na vés ¢ihd téméf opravdovy svét plny ndstrah. Nasleduje
»prohlidka® hajenky s kllnou, situovand piimo v lese. Pokracujete pies lavku,
ktera vas dovede do ,,galerie” plné soch.

Na konci prohlidky vas privodce obslouZi v neviditelném baru a zaroven
mu muizete polozit piipadné dotazy.

Vyzkousite si, jak se pohybovat v ruchu mésta i v lese, jak se umyt ¢i
zapnout mikrovinnou troubu, jak zaplatit za kavu, jak spravné ochutit obéd a

vybrat spravné koteni...

...Neviditelna vystava...

Neviditelnd vystava nabizi jedineCnou pfilezitost vyzkouSet si Zivot
nevidomych, zivot v absolutni tmé.

Clovék vnima zhruba 80% informaci z vnéjsku prostfednictvim svych oéi,
tedy zrakem. Behem této vystavy je ovSem odkdzan pouze na svoje ostatni smysly
a 1idi se jen hmatem, sluchem, ¢ichem a smyslem pro rovnovahu. Pro vidouciho je

tento stav zpocatku velmi neobvykly a naro¢ny. Po zhruba 15ti minutové adaptaci
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na tmu zjistite, ze najednou vnimate prostiedi kolem sebe a dokazete se snadnéji
orientovat a pohybovat v prostoru, doposud pro vas zcela nezndmém.

Béhem této neobvyklé vystavy se budete pohybovat ve specidlné
upravenych a zatemnénych mistnostech, aby byla predstava ztraty zraku zcela
identicka s realitou. Cela ,,prohlidka‘ trvda 60 minut a probiha ve skupinkéach po
cca 15 lidech.

Opravdu se nemusite niceho bat! Pro kazdou skupinku je pfipraven
nevidomy pravodce, ktery vas bude doprovazet na kazdém kroku a bude vas
slovné navadét a upozoriiovat na nastrahy, které na vas ¢ekaji. VSichni privodci
se v prostoru perfektné orientuji a jsou vzdy pfipraveni pomoci, nasmerovat vas
nebo popiipadé¢ i vyvést ze zatemnéného prostoru.

Prohlidka zacina...

Vstoupite do ¢ernoCerné mistnosti, ve které se nékolik minut adaptujete na
tmu. V této mistnosti se osobné seznamite se svym nevidomym pravodcem, ktery
se vam predstavi a stiskem ruky vas ujisti, Ze se opravdu nemusite ni¢eho bat.
Nasledné vam sdéli zakladni instrukce o tom, jak bude celd prohlidka probihat a
pouci vas, jak se ve tm¢ bezpecné pohybovat, aby nedoSlo k poranéni vas nebo
dalsiho ¢lena vasi skupinky.

Cela skupinka je nejdiive sefazena podél stény a prvni ze skupinky
dostane ukol. Jeho tkolem je najit bytovy zvonek, zazvonit na n¢j, nasledné najit
dvete, aby vSichni mohli vstoupit do bytu. Prvni mistnost, ve které se ocitnete, je
pfedsiii. Predsin je vybavena botnikem, véSdkem na kabaty a mozné i spoustou
dalSich véci... Po pfedsini nasleduje plné vybavena kuchyn vcetné kuchynské
linky, lednice, stolu, zidli, mikrovinné trouby, kotfenek s kotenim, sporaku, nadobi
a pro odvazlivce je pfipraven i1 funkéni mlynek na maso. Na kuchyn plynule
navazuje obyvaci pokoj. I tento pokoj je vybaven tak, jak je v klasické domacnosti
zvykem. Najdete zde sedaci soupravu, konferencni stolek, televizor, pocita¢ s
klavesnici a na prvni dojem velmi nepiijemnou plySovou kocku. Dalsi mistnosti je
koupelna s umyvadlem, vanou a toaletou a pravé koupelnou prohlidka bytu kon¢i.

Z bytu vyjdete pifimo na ,ulici“. Najednou se ocitnete opét v
cizim prostfedi plnym nastrah mésta. Ze vSech stran jste obklopeni
vSudyptitomnym ruchem, hlukem projizdéjicich aut a kol, cizimi lidmi... Hlavné

jste nyni v prostoru, ktery neni obehnéan sténami, jez jste doposud vyuzivali jako

24



zachytny bod a vodici linii. Potfebujete piejit silnic a opét si nevite rady, jak to
udélat, abyste nepfisli k urazu.

Pomalymi a nesmélymi kriicky kracite ulici, dokud nenarazite na trafiku
snovinami a stdnek s Cerstvym ovocem a zeleninou. Prostfednictvim hmatu a
¢ichu snadno odhalite o jaké druhy ovoce a zeleniny se jedna. V cesté se vam
z ni¢eho nic objevi telefonni budka, ktera signalizuje, Ze je potieba opét piejit
rusnou ulici. Pomoci privodce, ktery vas slovné navadi, Gspé$né prejdete na
druhou stranu silnice. Dostanete se na chodnik, kde vam v cest€ stoji automobil a
vy jste pomoci hmatu schopni urcit, Ze se jednd o typ vozu znacky Trabant.
Opatrn¢ obejdete automobil, vyhnete se dopravni znacce s opfenym kolem a
zarazite se u domu, ktery musite identifikovat. Opét diky hmatu se vam podafi
rozlustit napis na sténé a urcit o jaké staveni se jedna.

Prohlidka pokracuje tizkou ulickou a podle viin€ strom poznate, Ze jste se
dostali pfimo do lesa. VSude kolem vas jsou vzrostlé stromy, zméni se vam i terén
pod nohama, takZe naslapujete do velmi mékkého podloZzi a tim na vés prochdzka
lesem plisobi mnohem veérohodnéji. Ani tento les neni ochuzen o klasickou lesni
hajenku s killnou. Najdeme zde vycpana zvifata, seno na krmeni, pokacené dievo
na topeni, sekyru a ostatni nafadi, bez kterého se hajny v lese neobejde.

Priivodce vas vede dal pres dievénou lavku, kterd umoziuje suchou nohou
prejit poticek. VSichni spole¢né pfichazite do galerie plné uméleckych soch.
V této galerii je dokonce povinné na sochy sahat a snazit se urcit, o jakou sochu se
jedna. Ani zde se fantazii meze nekladou.

Ted uz je pred vami posledni usek Neviditelné vystavy, ktery je
nejpiijemnéjsi. Po tmé si najdete misto u stolu a vas priivodce vam nabidne néco
k piti. Pochopite, Ze jste se ocitli v kavarné a vas priavodce vam pro zménu déla
¢iSnika. Objednate si néco z pfedem dané nabidky a snazite se pomoci hmatu najit
pfipravené penize na zaplaceni vasi Utraty. V této kavarné je dostatek Casu a
prostoru podélit se o zazitky s ostatnimi ucastniky nebo vyzpovidat vaseho
pravodce, ktery vam mile a rdd zodpovi vSechny vase ptipadné dotazy.

Pfijemnym posezenim v kavarn¢ Neviditelnd vystava kon¢i a vam
ptfipadne, ze cela prohlidka probéhla neskute¢né rychle. Nechce se vam opustit
cernoCernou tmu a plni emoci a obdivu k nevidomym opoustite jejich Gzasny,

barevny a piitom temny svét.
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Po vstupu do oslnivého denniho svétla je opét nutné adaptovat se na
svétlo. V prilehlych prostorach je pro zdjemce piipravend ukazka kompenzacnich
a rehabilita¢nich pomtcek pro nevidomé. Pomoci SkraboSek si mizete vyzkouset
poskladat dfevéné puzzle, zahrat deskové hry, navléct nit do jehly a seznamit se
s dalsimi pomocniky, bez kterych by byl Zivot nevidomych jesté tézsi nez je ted.

Je az neuvéfitelné jak silni jsou tito lidé, jak dovedou byt samostatni a
hlavné¢ nesoudi ostatni podle vnéjsi slupky, ale podle jejich skute¢ného ja.

Podle mého nazoru by mél kazdy alesponn jednou za zivot tuto
Neviditelnou vystavu absolvovat. Oteviou se vdm oc€i a pohled na svét dostane
skutecné jiny rozmér, nez tomu bylo doposud. Z vlastni zkuSenosti mizu jen viele

doporucit, opravdu to stoji za to!
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4. Erasmus student exchange

program -Malta
Kristijan Pili, University of Applied Sciences Velika Gorica

5. Vliv adaptace na kvalitu vidéni
Bc. Lenka Pivodova, Katedra optometrie a ortoptiky LF MU

Abstract:
Adaptation effect of the quality of vision

Adaptation of the eye means ability to adapt to different lighting levels.
Retinal photoreceptors called rods and cones are responsible for process of
adaptation. They contain photosensitive pigments. Generally, the adaptation is
divided into adaptation to light and adaptation to dark.

The adaptation to light takes a few seconds. Cones provide color vision,
which is usually known as a photopic vision. The most of cones are located in the
central spot called fovea. They contain photosensitive pigment jodopsin. Number
of cones decreases in the peripheral parts. There are many rods in periphery.
Function of rods is to provide night vision and vision in twilight because of
photosensitive pigment rhodopsin. The night vision is called scotopic vision. The
adaptation of the eye to darkness is much slower than adaptation to light. It takes
20-40 minutes. Purkynje phenomenon is the moment at which photopic vision is
changed into scotopic vision.

We know many disorders of adaptation of the eye to light, e.g. glare. Glare
could be distracting, reducing and blinding. These types of glare reduce ability to
distinguish details of objects. Another kind of glare is absolute glare, which is due
to high levels of brightness. The eye is not able to adapt to this condition. Failure
of the eye in the dark is called night-blindness. Mostly it is caused by
degenerative retinal disease, cataracts and other eye diseases.

Adaptation of the eye is of great importance in many usually daily routine.

For example eyes are most affected sensory organ during road transport. In night
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the brightness is low, whereas the sensitivity to glare is high. It's getting worse
and judgment of speed and distance between the particular means of transport.
Night myopia may also be appeared in darkness, in which the value of visual
acuity decreases by about 0,5D.

Standard intraocular lenses have no negative effect on scotopic vision.
Some intraocular lenses, that block blue light, have influence on the adaptation.
They reduced visual acuity of scotopic vision.

There are many factors that affect visual function and reduce the eye's
ability to adapt to adverse changes in the level of ambient brightness. Examination

of the adaptation of the eye should be part of the eye checks at the doctor.

Adaptaci oka rozumime schopnost piizptsobit se rozdilnym hladindm
osvétleni. Citlivost na jednotlivé Grovné osvétleni zprostfedkovavaji na sitnici
fotoreceptory ty¢inky  a Cipky, které obsahuji fotosenzitivni pigmenty. Mnohé
vyzkumy se opiraji o skute¢nost, ze Cast procesu adaptace probiha piimo ve

fotoreceptorech a dalsi ¢ast se uskuteciiuje v nervovém systému sitnice.

RozliSujeme adaptaci na svétlo a na tmu. Adaptace na svétlo probiha
v kratkém casovém horizontu, zpravidla né€kolik vtefin az desitek vtefin. Nahlé
zvySeni intenzity osvétleni je provazeno midzou, zuZzenim zornice, kterd chrani
oko pted oslnénim. Pfi vétsSim a prudkém zvySeni hladiny osvétleni se jako dalsi
obranny reflex zapoji sevieni vi¢ek._Fotopického (barevného) vidéni se ucastni
prevazné Cipky, které jsou citlivé na svételné podnéty za denniho svétla.
Maximum spektralni citlivosti fotoreceptorii lidského oka adaptovaného na denni
svétlo €ini 555nm. Vzhledem k jejich vysoké koncentraci ve fovey odpovidaji za
centralni zrakovou ostrost a barevné vidéni. Barevné vidéni zprostiedkovavaji 3
druhy ¢ipku, kratkovinné ¢ipky, jejichz maximalni senzitivita je v oblasti modré
spektralni barvy s vinovou délkou 445nm, ¢ipky pro stfedni vinové délky 555nm
odpovidajici zlutozelené barvé a Cipky pro dlouhovinnou ¢ast spektra nalezici
cervené barveé pi1 680nm. Adaptace Cipki na svétlo je velmi rychla, avSak malo
vydatna.

Uzka oblast intenzity svétla, ve které je spole¢né zachovana funkce &ipkii i

tyCinek, se nazyva mezopické pasmo vidéni. Lze ji chapat jako piechodovou
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oblast, vniz dochazi k ptechodu z fotopického vidéni 555nm na skotopické
505nm a naopak. Spektralni senzitivita fotoreceptori je urCena typem
fotopigmentu, ktery je v nich obsaZen. Pigment jodopsin nélezi ¢ipkim, rhodopsin
prislusi ty€inkam. Mezi obéma druhy fotoreceptori je patrny rozdil v jejich
odpovédi na kontrast. Za optiméalnich podminek_ registruji tyCinky rozdil
v kontrastu od 20% , ¢&ipky jiz od rozdilu 1%. Cipky neplni svoji funkci pfi
hodnotéch jasu mensim nez 0,003nt, avSak ty¢inky maji svoji funkci zachovanou i
pfi jasu vysSim nez 3nt. Vlivem rozdilné adaptace tycinek a ¢ipka trva plna
adaptace pfi pfechodu ze tmy na svétlo asi Imin., v opaéném piipadé€ pii postupu
ze svétla do tmy az 1h.

Uloha ty&inek je zejména ve fazi skotopického vidéni, tj. vidéni za Sera a
za tmy. Jedna se o vidéni neostré, cernobilé a s centralnim skotomem. Dilezitym
ukazatelem adaptace na tmu je rychlost, sjakou klesa hladina osvétleni. Pfi
pomalém snizovani intenzity svétla prestdvame rozeznavat detaily predméti,
jejich barvu a tvar. Pfi dalSim poklesu intenzity svétla piestdvame vnimat
pfedméty samotné, avsak v dusledku procesu adaptace je vidéni zachovano.
Proces adaptace oka na tmu je mnohem pomalejs$i nez adaptace oka na svétlo.
Adaptace na tmu je procesem pomalejsi, avSak vydatngjsim. PIné funkce tyc¢inek
je dosaZzeno zpravidla v rozmezi 25-40min., ovSem u né€kterych osob mize dojit
k plné adaptaci na tmu v delSim casovém horizontu. Nezbytnou podminkou
procesu adaptace je pritomnost zrakového purpuru rhodopsinu, jenzZ je obsazen
v zevnich tsecich ty¢inek. Rhodopsin je bilkovinna latka, jejiz ndzev je odvozen
od jeji charakteristické cervené barvy. V rhodopsinu je obsazen v tucich rozpustny
vitamin A, jenZ je fotosenzitivni na svétlo. V piipad¢ lidského oka adaptované¢ho
na tmu je spektrdlni senzitivita tyCinek shodnd s citlivosti rhodopsinu a jeji
maximum odpovida vinové délce okolo 507nm. V prabéhu adaptace na tmu
dochdzi ke dvéma fazim, v nichz se zvySuje citlivost fotoreceptort. V prvni fazi,
ktera trva 5-10min., se rychle zvySuje senzitivita ¢ipkil, zatimco adaptace ty¢inek
je pomala. Ve druhé fazi adaptacni kiivka znazoriiuje nastupujici adaptaci tyc¢inek,
ktera ¢ini asi 30min. Rychlou adaptaci Cipkti od pomalé adaptace tyCinek v grafu
oddéluje tzv. Kohlrauschiv zafez. Pfi adaptaci na tmu dochazi k posunu
spektralni citlivosti fotoreceptort z oblasti 555nm ke kratkovinné oblasti spektra
505nm. Tuto prechodovou fazi od vidéni fotopického k vidéni skotopickému

nazyvame Purkynovym jevem. V disledku Purkyiiova jevu se ndm jevi modra
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barva za Sera jasn&jsi neZ Gervena barva. Cervena barva nenarusuje adaptaci na
tmu, funkci ty€inek neovliviiuje, lze ji tedy pouzit napiiklad pii Cteni. Nejvyssi
schopnost adaptace se projevi v mistech vzdalenych 15-20 stupiiti od fovey, kde je

nejvyssi koncentrace tyc¢inek.

M¢éteni adaptace se provadi v zatemnéné mistnosti pomoci rtiznych
zkouSek. Princip méfeni adaptace spocivd v urceni Casové zavislosti prahové
hodnoty svétla, tj. nejmensiho jasu, pfi némz je vyvolan zrakovy vjem. Prahova
hodnota klesa s postupnou adaptaci na tmu, tudiz za stejnych okolnosti 1ze rozlisit
méné jasné predméty. Casovy pribéh adaptace znazoriiuje adaptaéni kiivka.
Adaptacni kiivka udava vzestup citlivosti sitnice za nizkych hladin osvétleni.
Celkovy prubéh adaptace ovliviiuje nékolik faktord, zejména tzv. preadaptace,
tedy pfedchozi adaptace na svétlo. Je-li preadaptace uskutecnéna za vysSich
hladin osvétleni, pak bude Casovy prub¢h adaptace na tmu del§i. V opacném
pfipadé, kdy je zpocatku vySetfovand osoba vystavena nizkym hladindm
osvétleni, se Cas nasledné adaptace na tmu zkrati. Jak uz bylo zminéno, na

adaptaci ma téz vliv vinova délka svétla.

Poruchy adaptace lze zjistit orientacné srovnavaci zkouSkou. V zatemnéné
mistnosti porovnava lékai vzestup rozliSovaci schopnosti vysetifovaného a své
vlastni. Pro tuto srovnavaci zkousku lze pouZit naptiklad hodinky se sviticim
cifernikem. Pro pfesné€jsi vySetfeni adaptace se pouzivaji pristroje adaptometry a
dnes hodné vyuzivané elektrofyziologické metody, z nichZ zejména hodné
vyuzivana elektroretinografie. Pfi vysetfeni adaptace bychom méli zohlednit
skutecnost, ze se jednd o subjektivni vySetfovaci metodu, tudiz nesmime
povazovat kazdou nepatrnou odchylku od normalniho pribéhu adaptacni kiivky
za patologickou.

Poruchy adaptace rozdélujeme na poruchy adaptace na svétlo a na tmu.
RozliSujeme nasledujici poruchy adaptace na svétlo.

Oslnénim nazyvame nezddouci stav, jenz narusuje zrakovou pohodu c¢i
dokonce zhorSuje az znemoznuje vidéni. Vznika v disledku nadmérného jasu,
nerovnomérné rozlozenych jasi v zorném poli nebo velkym prostorovym C¢i
casovym kontrastem jasti. Oslnéni nastane v okamziku, je-li sitnice nebo jeji Cast

vystavena véEtsi intenzité svétla nez na jakou je v daném Case oko adaptované.
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OsInéni délime podle stupné na oslnéni rusivé, omezujici a oslepujici.
Rusivé oslnéni narusuje zrakovou pohodu a rozptyluje nasi pozornost, piicemz si
mnohdy ani neuvédomime, Ze negativnim Cinitelem je rusivé oslnéni. V ptipade
omezujiciho oslnéni byva snizend schopnost rozliSovat detaily predmét.
Omezujici oslnéni doprovazi i pocit Unavy, nejistoty  a pokles pracovniho
vykonu. Oslnéni, které znemozni vidéni i na del$i dobu, nezZ je samotné pisobeni
zdroje vysoké hladiny intenzity jasu, se nazyva oslepujici oslnéni.

Oslnéni lze rozdélit podle pficiny na oslnéni absolutni, ptechodové,
oslnéni kontrastem a zavojové. Plsobenim znacné velkého jasu az kritickych
hodnot jasu, pii kterém se nase oci nejsou schopny adaptovat, dochazi
k absolutnimu oslnéni. Absolutni oslnéni za denniho svétla nastava pfiblizné pii
jasu 200 000 nitd, pfi uméle vytvoreném oslnéni asi 3 000 nitli. Nahlou zménou
jasu v zorném poli mize dojit k tzv. pfechodovému oslnéni. Pfechodové oslnéni
narusuje zrakovou pohodu, avSak vlivem schopnosti adaptace oka za okamzik
vymizi. Oslnéni kontrastem patii mezi dalsi typy oslnéni, jehoz pfiinou jsou
pfedméty s velmi odliSnym jasem. Narozdil od ptechodového oslnéni se pfi
oslnéni kontrastem oko nedokdze ptizpisobit adaptaci. K zavojovému oslnéni
dochazi tehdy, jestlize pozorujeme pfedmét z prostiedi o vySs$i hodnoté jasu a
pfedmét samotny se nachazi v prostiedi s niz8i hladinou jasu. Zavojové oslnéni
vznikd odrazy od ptekazek, kterymi mohou byt mlha, znecisténé sklo, dést.
K zavojovému oslnéni dale dochazi napiiklad pifi pohledu do mistnosti oknem,
v némz se zrcadli obloha nebo oknem, za kterym je zaclona. VSeobecné je tedy
zpuisobeno jasnéjSim prostiedim, kalnym nebo s pomérné jemnou strukturou.

Podle mista na sitnici, ve kterém dojde k oslnéni, rozeznavame oslnéni
osové a okrajové. Osové neboli centralni, foveolarni oslnéni vznika tehdy, jestlize
nepfizniva intenzita svétla dopada do oblasti zluté skvrny. Jiz z nazvu vyplyva, ze
k okrajovému ¢i perifernimu oslnéni dochézi pii oslnéni perifernich ¢asti sitnice.

Dulezitym cCinitelem, jenz se podili na dusledku oslnéni je doba trvani
oslnéni. Po kratkodobém oslnéni se rozliSovaci schopnost oka snadno navrati,
pokud ovSem neptisobi oslnéni piili§ velké intenzity. Plsobenim dlouhodobého
oslnéni, které mlize byt 1 nizsi intenzity, se zrakové funkce snizuji, inava piechazi
i na nervovou soustavu a mohou vzniknout i fyziologické poruchy, naptiklad

hyperemie spojivek.
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Poruchy vidéni za Sera a v noci se nazyvaji hemeralopie. RozliSujeme
n¢kolik typt hemeralopii.

Vzacnym typem hemeralopie je idiopatickd vrozena Seroslepost. Jedna se
o onemocnéni pievazné dominantné dédicné. Celkovd 1 ocni anamnéza je
normalni, za pfiinu se povazuje porusena funkce tycinek.

Naopak pomérné Castym Ukazem byva hemeralopie pii degenerativnich
onemocnénich sitnice, mezi které patii pigmentova degenerace sitnice, myopia
gravis, po zanétech cévnatky, pfi odchlipeni sitnice ¢i u glaukomu.

Hemeralopie byva téZ obvyklym pfiznakem pii zanétech zrakového nervu.
Ptitomnosti hemeralopie lze odlisit neuritidu oproti méstnavé papile, u niz je
adaptace normalni.

S projevy hemeralopie souvisi i nedostatek vitaminu A, ponévadz syntéza
a regenerace rhodopsinu neni bez p¥itomnosti vitaminu A mozna. Seroslepost tedy
nastava pii absenci vitaminu A nebo karotenu v potrave, rovnéz 1 pti poruchach
jeho resorpce a metabolismu. Ke snizené az znemoznéné resorpci vitaminu A
dochazi pfi chronickém postizeni zalude¢ni a stfevni sliznice. Poruchy
metabolismu se projevi pii jaternich cirhdéze a chronickych pankreatitid. Je-li
pfi¢inou hemeralopie nedostatek vitaminu A v potravé, diagnéza je prokdzana
velmi efektivné poddnim stravy bohaté na vitamin A, kteréd zajisti rychlou Gpravu
adaptace do normalniho stavu. Nedostatek vitaminu A v potravé se nejdiive
projevi u myopu, emetropové a hypermetropové zaznamenaji poruchu adaptace
pozdéji.

Pseudohemeralopie neboli dioptrickd hemeralopie se projevuje pfi
perifernich zakalech rohovky nebo o¢ni ¢ocky. Zrakova ostrost je snizend a vidéni

je horsi za Sera, kdy dochézi k mydriaze, nez vidéni za dne pti uzké zornici.

Jakou vyznamnou roli zastavd adaptace oka si nyni rozebereme na
nasledujicich fadcich.

Velky vyznam adaptace oka je v silnicni dopraveé. Pfi fizeni jsou oci
nejvice zatizenym smyslovym orgdnem. Vice nez % senzorickych podnéth
vstupuji do mozku v podobé svétlenych paprskii. Ze sitnice jsou impulzy
preneseny do zrakového centra v mozku. Pfenos impulza trva 0,2 s. K fizeni

motorového vozidla nepostaci u lékafe pouze zkouska zrakové ostrosti a
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barvocitu, soucasti prohlidky by mély byt testy k uréeni rozsahu zorného pole
a vySetieni adaptace.

Informace o tom, za jaky ¢as je cloveék schopen se adaptovat pfi oslnéni, se
stava pro fidice pomyslnym navodem ¢i moznosti predpokladat, jak korigovat
vlastni dopravni chovani v piipad¢ nahlych zmén jasu v zorném poli. Jak uz bylo
zminéno, zrakova ostrost za denniho svétla neni rovnocenna s vidénim za Sera a
za tmy. Za tmy se vyuziva pouze Ctvrtina zrakovych funkci, rozliSitelnost jasu je
nizkd, naopak citlivost na oslnéni je vysoka. ZhorSuje se i odhad rychlosti a
zejména vzdalenosti mezi dopravnimi prostiedky. V neposledni fad¢ se za tmy
obleceni. Bylo zjisténo, Ze chodec vtmavém obleceni je fidicem emetropem
spatfen na vzdalenost 25-26 m, v Sedém obleceni ze vzdalenosti 30-31 m a ve
svétlém oble€eni na 38-40 m.

Lidé by neméli podcenit zminéné ocni vySetfeni, aby meéli dostatecny
ptehled o kvalitach zrakovych funkci. Za tmy rovnéz muize dojit k tzv. nocni
myopii, pii které hodnota vizu klesne o cca 0,5 D, tudiZz i mirna nekorigovana
kratkozrakost vede ke snizené pozornosti fidi¢i za jizdy.

S fyziologickym procesem starnuti musi fidi¢i pocitat s pomalejsi
pfizplsobivosti oka za Sera, v prechodovych fazich ze svétla do tmy a pfi oslnéni.
Odhaduje se, ze tidi¢ v dichodovém véku vyzaduje az Ctyindsobnou intenzitu
osvétleni vozovky, aby spatfil objekty stejné rychle jako fidi¢ ve véku 25 let.
Ty¢inky zpracovavaji vstupni informace pomaleji, prodluzuje se reakéni doba, a
tudiz se nesnaze vyhodnocuji situace o pohybu objektli v zorném poli. Za niz§ich
hladin osvétleni v disledku nedostate¢né adaptace tak muze dojit k podcenéni
rychlosti ostatnich vozidel. Pfi rychle se ménicich podminkach na délnici se jedna
0 jednu z pfi¢in zvySené nehodovosti za no¢ni jizdy. Nejen v dlisledku pomalejsi
adaptace, ale i vlivem niz§iho kontrastu podnétd dochéazi k prodlouzeni reakéni
doby fidice, a tim i brzdné drahy.

Starsi lidé, prestoze mohou mit dostateCnou zrakovou ostrost, jsou vice
nachylni na zmény jasu a pifipadna oslnéni. Poruchy adaptace souvisi zejména se
zménou optickych médii v oku. Jedna se predevSim o zdkaly o¢ni Cocky, jenz
pusobi jako zavoj a snizuji vnimani kontrastl. Operace katarakty patii v dne$ni
dob¢ k nejcCastéjsim ocnim zékroklim. Jedna z pfic¢in vzniku katarakty je ochrana

sitnice pted ultrafialovym zarenim, na které jsou bunécné elementy sitnici citlivé.
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Oko se pfed nepfiznivymi vlivy UV zéfeni chrani fyziologicky ubytkem
lipofuscinu v pigmentovém epitelu sitnice a ztratou prithlednosti ocni Cocky, jez
se stdva nazloutlou az zaSedlou. Zkalené ocni Cocky jsou nahrazeny umélymi
nitroo¢nimi cockami, které maji sitnici proti modré slozce spektra chranit.

RozliSujeme dva druhy fototoxicity, modrozelend (Noellav typ) a UV-
modré fototoxicita (Hamuv typ). Prvni typ odpovidajici vinové délce 450-550
nm hraje diileZitou roli ve fotopickém 1 skotopickém vidéni. Nachdzi se v oblasti
viditeln¢ho svétla a jeho vylouceni miize mit negativni dopad na optické vnimani.
Ultrafialové svétlo ma sviij podil na fototoxicité ze 67 %, fialové z 18 % a modré
ze 14 %. Vyvstava tedy otazka, jaky vyznam a disledek ma vylouceni modré
slozky svétla. Nitroo¢ni cocky s modrym filtrem zajist'uji 0 40 % vétsi
ochranu proti zafeni nez nitroo¢ni ¢ocky ciré, ale porovname-li je se slunecnimi
brylemi, tak vykazuji o 50% menSi fotoprotekci neZ slunec¢ni filtry. Tytéz
nitroo¢ni ¢ocky maji dokonce o 20 % mensi foroprotekci nez lehce nazloutlé
pfirozené ¢ocky 53letého Cloveka.

Standardni nitroo¢ni ¢ocky (IOL) nemaji zadny negativni vliv na
skotopické vidéni. Nitroo¢ni cocky o hodnoté 20 D, které blokujici modré svétlo,
snizuji skotopické vidéni az o 14 %, ¢ocky s hodnotou 30 D dokonce o 21 %.
Modré svétlo ma dilezitou roli v kazdodennim rytmu Zivota.
Podstatnym regulatorem fidici tento rytmus je neurohormon melatonin. Jasné
svétlo vede ke sniZzené produkci melatoninu, zatimco nizka Groven intenzity svétla
naopak produkci melatoninu zvySuje.

Snizené adaptabilita tidicl pti jizd€ v mlze je dal$i nepiijemnou okolnosti.
Pti jizdé¢ v mlze se méni situace nejen objektivné, ale i subjektivné v prozivani
fidice. Mlhu hodnoti fidi¢i po ndledi jako druhou nejnepiijemnéj$i podminku pfi
jizd¢€ na dalnici. Pti jizd€ v mlze fidi¢i vykazuji zvySenou zrakovou aktivitu, snazi
se mit prehled v celkovém rozsahu zorného pole. Periferni ¢asti zorného pole jsou
Castéji prozkoumavany rychlymi o¢nimi pohyby nez se tomu déje v situacich
s dobrou viditelnosti, avSak fixace objektl v periferii jsou méné Casté oproti
pfijatelnym viditelnostnim podminkdm. Jestlize se fidi¢ pii jizd¢ za mlhy
orientuje podle vozidla, které jede pied nim, pak se jeho pohled stava strnulejsi,
fidi¢ provadi méné perifernich fixaci a nastava i snizené zrakového vniméni v
centru zrakového pole. Opét dochazi ke zméné reakéni odezvy fidiCe. Za snizené

viditelnosti fidi¢ castéji reaguje s delsi casovou prodlevou nebo vibec
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nezareaguje, a tak zvySuje se potieba ¢asu od pfijmu informace az po motorickou
reakci.

Vzhledem k poruchdm adaptace za Sera a za tmy by méli fidi¢i pfizplsobit
svoji jizdu podminkdm vnéjSiho prostiedi, tedy snizit rychlost a zvysit vzdalenost
mezi vozidly. Méfeni na dalnici vSak ukazala, ze za mlhy se objevuje spise
protichlidny postup. Za snizené viditelnosti voli fidi¢ stfedni ¢asovou mezeru
(odstup) mezi vozidly, pfizna¢né mensi nez pii lepsi viditelnosti. Jestlize se fidic
pfi jizdé koncentruje na vozidlo pfed sebou, tento strnuly pohled vede v mnoha
ptipadech ke vzniku ,,tunelového pohledu®, kdy se oCi zamétuji na silnici pouze
v uzkém prostorovém useku, ¢imz se velmi zuzuje rozsah zorného pole.

DalSim faktorem majici vliv na adaptaci v silnicni dopravé je sefizeni
svétel. Chybné sefizend svétla protijedouciho vozidla anebo pouze jeden svitici
reflektor jsou opét varujicim signalem. Problém s adaptaci mulze nastat pfii
piepinani svétel potkavacich na svétla dalkova, jestlize nedojde k jejich vcasné
zameéng, hrozi proti jedoucimu tidici az oslepujici oslnéni. Olepujici oslnéni mize
na dobu az 4 sekund vyrtadit zrakové funkce.

Potize s adaptaci mizeme pozorovat také pii vjezdu do tunelu, kdy se
meéni hladina denniho osvétleni s umélym osvétlenim. S nedostatecné rychlou
adaptaci se musi vypofadat zejména star$i lidé, jejich reakéni doba miize byt
v téchto situacich i 20 s.

Redukeci rizika oslnéni protijedoucim vozidlem a zlepSeni podminek vidéni
do dalky umoziuji halogenova svétla. Infracervené paprsky s vinovou délkou nad
800 nm nenarusuji adaptaci oka. Vyvstavd vSak otazka, zda nedochazi
k poskozeni anatomickych struktur v oku. PoSkozeni oka se odviji od vlnové
délky zéateni. K poskozeni oka miize dojit v oblasti viditelného zafeni o vinové
délce  380-780 nm a infraCervenym svétlem do vlnové délky 1400 nm.
Infracervené svétlo vinové délky vyssi nez 1400 nm negativné nepisobi na sitnici,
ale poskozuje pfedni segment oka, tedy rohovku a ¢ocku.

Podstatnd je doba expozice a vzdalenost od halogenového svétla.
V piipadé kratké expozice mize byt oko poskozeno za predpokladu, Ze by byla i
extrémné kratka vzdalenost od halogenového zdroje. Aby bylo vylouceno téchto
rizikovych situaci, vyrobci neumoznili nastaveni svétlometii na plny vykon pfi

nizkych rychlostech a pfi stani vozidla.
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Jizda v kolon€ nebo nucené zastaveni vozu jsou piikladem situaci, kdy
muze dojit k prodlouzeni doby expozice az na nckolik minut a na kratkou
vzdalenost. Ridi¢ miize byt oslnén ze zpétného zrcatka, a to zejména v piipads, je-
li reflektor vozidla stojiciho za nim umistén ve vysi zpétného zrcatka. Oslnén
muze byt i spolujezdec na zadnim sedadle pii zpétném pohledu do reflektort za
nim stojictho vozidla. Pokud expozice trva vice jak 1000 s (16,6 min), je
doporu¢ovand bezpecna vzdalenost 5m, coz odpovidd i1 bézné vzdalenost
dodrzované pfi jizd¢ v kolonach, tudiz i ve velkém dopravnim provozu nehrozi

fidichm zadné velké nebezpeci poskozeni o¢i halogenovymi zdroji.

Zakladnim zplsobem, kterym lze eliminovat vznik oslnéni, je sniZeni jasu
svételnych zdrojii vhodnymi stinidly, jejich spravnym umisténim a zvySenim jasu
okoli. Pfesto jsme kazdodenné vystavovani situacim, ve kterych je rychla a ¢asna
adaptace velice dulezitd. Proto by vySetfeni adaptace nemélo byt lidmi

podcenovano.
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6. NoCni myopie
Bc. Adamkova, DiS., Katedra optometrie a ortoptiky LFF MU

Abstract:
Night Myopia

Night myopia is a physiological refractive condition of the eye, caused by
spherical aberration and pupil reaction, partially chromatic aberration and
adaptation to darkness and Purkyné phenomenon. All these phenomena occur
when light conditions getting worse, everything becomes dark, especially during
twilight and night. In this work and the lecture we will deal with the various
phenomena, their physical and chemical nature. Furthermore, we also show how

we can diagnose nocturnal myopia and how its effects relieved or eliminated.

Key words: Night myopia, Spherical aberration, Chromatical aberration,
Adaptation to darkness, Purkyné phenomenon, Diagnostics of night myopia,

Treatment of night myopia

1 Uvod

V optické praxi se vétSina z nas vénuje, nebo bude vénovat, korekci refrakénich
vad. Doposud se ve vétSin€ vySetfoven, a predevsim v ordinacich o¢nich 1ékaiti
vySetfovala, pouze béZna zrakova ostrost a korigovaly se obvykle jen zakladni
refrakéni stavy, jakymi jsou myopie, hypermetropie, astigmatismus a presbyopie.
Nyni se ¢im dal vice objevuji i taci, ktefi si troufnou na korekci forii a ¢im dal
vice do hloubky se zabyvaji celou fadou dalSich doplnkovych vysettfeni jak do
dalky, tak na krat$i vzdalenosti, coz znaci, ze na$ obor kraci k lepSim zitirkiim. Co
ale v nasi praxi zUstava stale velmi opomijeno, je pravé nocni mypie — tedy nocni
kratkozrakost. Timto fenoménem se budeme zabyvat pravé v nasledujicich

fadcich.
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2 Noc¢ni myopie
2.1 Co je to nocni myopie

Jedna se o docasné vznikly refrakéni stav, ktery nastava za zhorSenych svételnych
podminek, tedy za soumraku a v noci. To, Zze dojde ke zhorSeni refrak¢éniho stavu,
je souhrou hned né¢kolika faktort. Tim nejvyznamnéjsSim je pravdépodobné
sféricka aberace, ktera se v oku projevi po rozsifeni zornice. Dal§im vyznamnym
faktorem je rozlozeni svétlo€ivych elementi na sitnici. S tim také Gzce souvisi tzv.
Purkyniiv jev, tedy proces adaptace na tmu. Mén¢ ¢asotou a v civilizovanych

zemich téméf raritni pfi¢inou nocni myopie miZe byt nedostatek vitaminu A a

zinku.
2.2 Piic¢iny no¢ni myopie
2.2.1 Sféricka aberace

Stéricka aberace, nebo také Otvorova vada, se projevuje pii zobrazeni predmétu
lezictho na optické ose pii uziti monochromatického svétla. Je typickd pro
sférické plochy a mira jejiho projevu je zavisla na vzdalenosti dopadajiciho
paprsku od optikcé osy, tedy na Sifce vstupni pupily. Jeji velikost oznacujeme Ax”
a jedna se o rozdil vzdalenosti stinitka a ohniska zkoumaného paprsku, jak je vidét

na obrazku ¢&. 1.

Obrazek 1: Sféricka aberace z konecné vzdalenosti

Pro sférickou aberaci je typické rozostfeni obrazu v urcitych mistech optické osy.

Vzhled tohoto rozostfeni je pro tato mista charakteristicky. Pokud paprsky
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protnou optickou osu v mist¢ stinitka, vytvoii se obraz ostry, obzvlasté jedna-li se

o paprsky paraxialni. V ostatnich mistech plisobi vznikly obraz rozostiené.

Obrazek 2: Rozostreni obrazu pro urcité polohy stinitka

Stérickou vadu Ize korigovat nékolika zptisoby. Prvnim z nich je nalézt misto na
optické ose, v némz obraz na stinitku vykazuje rovnomérnou neostrost. (Nachazi
se cca v 1/3 kaustické kiivky — obalova kiivka lomenych paprskil). Druhym
zpusobem korekce otvorové vady je predlozeni vstupni pupily pfed ¢ocku. Pokud
je pupila dostatecné Uzka, odkloni velkou ¢ast perifernich praprskl, avSak
vzhledem k osové povaze vady, ji takto nelze odstranit beze zbytku. Zuzenim
vstupni pupily také snizime svételnost, coz muze byt Casto spiSe na Skodu.
Nejvyhodnéjsim feSenim této vady je tedy pouziti vhodnych poloméri kiivosti
cocky, pouziti Cocky s asférickou plochou nebo jejich kombinace. Zajimavym, ale
ne piili§ praktickym, feSenim otvorové vady je také rozdéleni lamavych ploch,
dale take uziti Fresnelovych folii ¢1 Cocek a také tvorba optickych soustav s vice

Cleny.
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Obrazek 3: Zpusoby korekce sférické aberace

Z nasledujiciho obrazku je patrné, ze u spojnych meniskovych ¢ocek je otvorova
vada pfi vhodné volené konstrukci CoCky zcela minimalni, pokud ji vSak na
optické ose obratime zakfivenim opaén¢, vada zobrazeni znateln¢ vzroste. A jak je

v optice zvykem, rozptylna ¢ocka se chova v takovémto piipad¢ zcela opacné.
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Obrazek 4: Zména korekce sférické aberace pri pouziti riiznych cocek

A jak se se sférickou aberaci popere lidské oko? Nejzasadnéj$i vyznam na velikost
této vady v oku ma Sife zornice. Pokud je velice tizka, koriguje sférickou aberaci
pomé&rné UspéSné, nastane-li vSak situace se zhorSenymi svételnyi podminkami,
pupilomotoricky reflex se postara o jeji rozSifeni a tedy 1 vyrazné zhorSeni vidéni.
Prvnim vyznamnym optickym ¢lenem oka je rohovka, kterd ma plochy asférické a
taktéz otvorovou vadu dobte kompenzuje. Situace je ale zcela odli$nd na nitroo¢ni
¢occe, kterd ma tvar bikonvexni a uc¢innost rohovky trochu snizi. Poslednim

faktorem, ktery ovliviluje miru sférické aberace v oku je tzv. Stiles-Crawfordiv

efekt (¢im je vétsi thel dopadu paprsku na sitnici, tim je méné registrovan).
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Sitnice tedy piirozené potlacuje dopad mimoosych paprskii.

Nejvyznamnégji se pak otvorova vada projevuje pii pohledu do dalky, pfi

akomodaci 1,5 D je otvorova vada témét nulova.

[1]
2.2.1.1 Pupilo-motoricky reflex

Jak uZ jsme si fekli v piedchozi kapitole, zornice plni v oku funkci clony a ma
tedy vliv na kvalitu zobrazeni. Jeji velikost je zavisla na svételnych podminkach,
v nichZ se oko nachédzi. Za jasného slune¢ného dne je pupila velice tizka, ¢asto
okolo 1 mm. Naopak, za Spatnych svételnych podminek se zornice roztahne, u
mladych jedinct casto i1 vice nez pil milimetru. Tento mechanizmus ovluviiuje
také hloubku ostrosti obrazu (odstranénim sférické a chromatické aberace).
Pokud na fotoreceptory sitnice dopadd vétsi mnozstvi svétla, aktivuje se
parasympatikus, jehoz vlakna vedou odtud impuls do mozku (aferentni drdha) a
po vyhodnoceni signdlu nésledné sestupuji zpét do orbity, aby aktivovaly m.
sfincter pupillae — svéra¢ zornice (eferentni drdha). V pfipad¢, ze na tyCinky a
¢ipky dopadd malé mnozstvi svétla dochazi k aktivaci sympatiku a rozsifeni
zornice duhovkovym svalem m. dilatator pupillae — rozvérac¢ zornice.
[2]
2.2.1.1.1 Parasympaticka aferentni draha
Na stitnici dochazi k analyze mnozstvi svétla ty¢inkami a ¢ipky. Prvni usek drahy
jde spole¢né se zrakovou drahou n. Opticii (II.). Dale pokracuje impuls
chiasmatem, kde se kiizi obdobnég, jako vldkna nesouci signil do area 17, a
pokracuji prektizena podél optického traktu. Pfed corpus geniculatum laterale
opousti zrakovou drahu a vstupuji do Edinger- Westphalova jadra.
Fakt, Ze se aferentni parasympatickd draha ki#izi dvakrat ma za nasledek
to, ze pii osvitu jedné poloviny oka zdravého Cloveéka se zizi zornicky obou o¢i.
Hovotime o tzv. konsensualnim reflexu druhého (neosvétleného) oka. - bak.

[2]
2.2.2.1.2 Parasympaticka eferentni draha
Sestupna cast reakce na svétlo je zajiSténa dvéma neurony, a je spole¢nd pro
svéraC zornice a ciliarni sval. Prvni neuron spojuje E.-W. jadro s cilidrnim

gangliem. Druhy neuron spojuje o¢nici a svéra¢ zornicky.
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Reflexni nervova vlakna pro fotoreakci se po vystupu z E.-W. jadra setkavaji
s motorickymi vldkny 3. n., prochdzeji cCervenym jadrem, kortikospinalnim
traktem. Po slézesahuji parasympaticka vldkna ganglion ciliare, kde se interpoluji
(ptepojuji). Odtud jako nn. Ciliares breves pfichazeji ke svéraci zornicky. K
receptorim m. sfincter pupillae se vSak dostanou jen 3% nervovych vlaken. 97%
vlaken totiz pokracuje k ciliarnimu svalu. Z toho plyne, Ze poskozeni ciliarniho
ganglia se projevi vice v zornicovych reakcich.

2]

2.2.2.1.3 Sympaticka eferentni draha

Odstrediva sympatickd draha reaguje na sniZzeni mnozstvi svétla dopadajiciho na
sitnici a skldda se ze tfi neuronll. Prvni neuron spojuje hypothalamus a
ciliospindlni tzv. Budgeho centrum. Druhy neuron spojuje toto centrum
s ganglion cervicale superius. Do oc¢nice vstupuji sympatickd vlakna dvéma
vétvemi. Prvni jde do ganglion Gasserei a poté cestou n. ophtalmicus, n.
nasociliaris a nn. ciliares longi k rozvéraci zornice. Druhd vétev mifi pies plexus
caroticus cavernosus jako radix symphatica bez piepojeni projdou ciliarni
ganglion, kde se pfipojuji k parasympatiku a spolu snim jdou cestou nn.
ciliares breves k m. dilatator pupillae.

Sympaticka reflexni drédha se, na rozdil od parasympatické, nikde nek#izi. Pokud

je porusena, projevi se poskozeni jednostranné, a to na stran¢ poruchy.

2]

Sphincter {_ Arousall
pupillae Iris B Optic tract Y
" : (Input from homonymous _/,.’i::-“t =
hemiretinas) /4 *&G- Pretectal nucleus
//ir_g“' /r

Inhibitory impulses

— (Excitatory impulses)
Hypothalamus —<ffiidbra

Ciliary ganglion g ]
iliary nerve_”~ —_ . Oculomotor nerye—=—"\—7 I/ Edinger-Westphal nucleus
——— ff QOculomotor nucleus

-~ Preganglionic neuron —

T / [ 1]\

Parasympathetic pathway / Central || \

ry [ neuron || |\ &L V7
ns R e

—_— N o\
" Postganglionic Sympathetic pathway \‘ Carotid
neuron \\ Plexus

. _ Superior
PN cervical
) \ ganglion

Dilator iridis

) Cervical cord
Ciliospinal
center (Budge)
Cun T,

\\ Cervical
‘\gympathetic
sympathate B

Preganglionic neuron |

Obrazek 5: Pupilomotoricky reflex|3]
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2.2.2 Chromaticka aberace

Svou roli pfi vzniku no¢ni myopie hraje i chromaticka aberace velikosti a polohy.
Jednd se o vadu, kterd vznika diky rozdilné lomivosti rGznych vinovych délek
svétla. Jeji efekt v souvislosti s okem pozorujeme piedevsim pii brylové korekei s
vys$§im indexem lomu, nebot’ Cocky timto zplisobem upravené vykazuji vykazuji
niz8i abbeovo Cislo a tim také i zfeteln¢jsi disperzi, kterou miZeme pozorovat v

podobné duhovych lemi v okoli pozorvanych objekta.

Na tmu adaptované oko ovSem nebude vnimat tyto barevné jevy, ale spi$ jen

uréitou miru rozostfeni.

Logicky také muzeme usoudit, Zze v horSich svételnych podminkich dojde ke
spektralni zméné svétla, posouva se do kratkovIngjsi ¢asti spektra a paprsky se

tedy ldmou vice pred sitnici. [1]

Obrazek 6: Disperze svétla brylovou cockou

2.3 Fyziologie vidéni a svétlo¢ivé elementy

Vidéni zacind tim, Zze smyslové bunky sitnice absorbuji energii fotoni
dopadajicich na sitnici, a transformuji ji na elektricky signal. Dale pak pokracuje

zrakovou drahou az do area 17.
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Sitnice obsahuje dva typy svétloCivych elementt, tyCinky a Cipky.

Cipky zajistuji barevné, tedy fotopické vidéni a rozlidujeme je na tii druhy podle
barevné fady RGB. Kazdy z ¢ipkt urcité barvy je citlivy pro urcité vinové délky

svétla. VEtsinu z nich nalezneme ve Zluté skvrné a jejim bezprostfednim okoli.

Druhy typ svétloCivych elementii, tyCinky, jsou senzitivni na svétlo nizké
intenzity, tedy tmu , Sero 1 denni svétlo. Jejich doménou je tedy vidéni skotopické.
Ty¢inky vypliuji predevsim periferii sitnice. Fyziologicka sensitivita ty¢inek ma
svoje maximum kolem hodnoty 500 nm. Chromoforova skupina, retinal, je u

vSech téchto pigmentl stejnd, 1i8i se struktura bilkovinné ¢asti — opsinu.

Rhodopsin se ucinkem svétla rozkladd na zrakovou zlut' a ta dale na
zrakovou bé¢l. Rychlost premény zdvisi na vlnové délce pohlcené¢ho svétla.
Nejrychleji  se méni vlivem zlutozeleného svétla, nejpomaleji pisobenim

éerveného svétla.

Rhodopsin se skladéa z chromatoforu (slozka absorbujici svétlo) a bilkovinné ¢asti
opsinu. Chromatofor je retinal (aldehyd vitaminu A) a v regenerovaném stavu se
retinal nachazi v 11-cis formé, ktery presné zapadd do opsinové molekuly. Po
dopadu svétla se retinal cis-forma izomeruje na trans-formu a odStépuje se z
vazby na opsin a vstupuje do pigmentového epitelu. Cely pochod se déje i
obracené, takZze se za tmy syntetizuje zrakovy purpur. Trans-retinal je
enzymoveéredukovan na trans-retinol. Poté je izomerovan na cis-retinola

zpétnéoxidovan na cis-retinal, ktery opét zapada do molekuly opsinu. Syntéza

rhodopsinu je podkladem adaptace na tmu. [4]
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Obrazek 7: llustrace svetlocivych elementit a adaptacniho mechanismu
2.3.1 Adaptace

Adaptaci myslime schopnost oka pfizpusobit se riznym intenzitdm svétla. Zména

prahu citlivosti na svétlo je zajiSténa rhodopsinem.

Pokud se oko adaptujena tmu, tedy svétlo o niz$i intenzité, je tento proces delsi,
nez prabéh adaptace na svétlo. Oproti adaptaci na tmu je ta na svétlo otdzkou

nékolika okamzika.[4]
2.3.1.1 Adaptace na svétlo

Na svétlo adaptované oko vnima barevné, tedy fotopicky. Podili se na nim
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predevsim c¢ipky, a jejich zadaptovani pocitdme v faddech sekund. Neni ale
dostate¢né silnd, a proto pii pfechodu na vyrazné ostiejsi svétlo tak mize dojit k
oslnéni. S tim i reflexivné pfivirame vicka a dojde i ke staZeni zornice. PIné se

oko adaptuje ptiblizné za 6 minut.[4]
2.3.1.2 Adaptace na tmu

Pfi tomto typu adaptace dochazi ke zméné fotopického vidéni na skotopické.
Jednd se o vyrazné del$i proces a udava se 25 — 40 minut. Oproti adaptaci na
svétlo je vSak tato chemicka reakce zna¢né siln€jsi. Obraz u adaptovaného oka je
nebarevny, ne pfili$ ostry a dochéazi k vypadku zorného pole v centrani ¢asti, tedy

v misté maculy.

V adaptacnim procesu dochazi k biochemickym zménam — regeneraci a syntéze

zrakového pigmentu.

Adaptacni proces probihd ve dvou fazich. Prvni nazyvame rychlou, odehrava se v
prvnich 5 — 10 minutach procesu a tyka se ¢ipkl. Druha faze se pak tyka tyCinek,
je pomalejsi a trvd do 30 minut. V této fazi se citlivost na nizsi svételné intenzity

zvys$i az pétindsobné. Visus se pii adaptaci snizuje na 1/60.[4]
2.3.1.3 Purkyiiv jev

Adaptace na tmu je doprovdzena tzv. Purkynovym efektem. Bylo totiz
prokézéano, ze v prubéhu adaptace na tmu dojde také k posunu citlivosti v
oblasti vlnovych délek a to z oblasti 550 nm na 505 nm. Tento jev zplsobuje,
ze objekty vyzatujici kratkovingjsi ¢ast spektra, tedy modré, se jevi byt jasnéji

viditelné nez objekty na opa¢ném konci spektra, tedy Cervené.

Obrazek 8: Purkynuy jev

47



24 VySetieni no¢ni myopie a jeji priznaky

V této dob€ maji optometristé k dispozici pro vySetfovani jediny test,tvz. White
point test. Tento test je vhodné provadét v tmavé mistnosti a to po provedeni
adaptace na tmu alespoit po dobu 20 minut. Samoziejmosti je provést pied timto

vySetienim precizni subjektivni refrakci do dalky a binokularni vyvazeni.

Po adaptovani na tmu je moZné vySetfovanému piedlozit test. Pokud se no¢ni

myopie projevi, klient spatii okolo tecky rozptylené svétlo, tzv. glare.

Test provadime binokuldrné, a v ptfitomnosti glare pfedkladame binokuldrné -0,25

D, a to tak dlouho, dokud pacient nenahlasi, ze vidi okraje bodu ostfe.

Vétsina literatury uvadi, ze se mira korekce nocni myopie pohybuje mez -0,25 az
-0,75 D. Podobn¢ jako u klasické kratkozrakosti, pouzijeme nejslabsi moznou
rozptylnou Cocku. Ve vyjimecnych pifipadech se ovSem mulzeme dostat i

hodnotam korekce -2,5 D a vice.

Velmi vhodné je také provést test kontrastni senzitivity, zda jeji mira odpovida

véku, a to predevsim u starSich klientd.

Klient trpici no¢ni kratkozrakosti bude udavat problém ptredev§im ve zhorSenych
svételnych podminkach. V bézném Zivoté ndm tento jev obvykle pfili§ nevadi,
velké problémy ale mlze predstavovat pro jedince, ktefi ¢asto fidi vecer a v noci,
profesiondlni fidiCe, strojviidce a piloty letadel. Mohou si stézovat na oslnéni,

zvySenou Unavu oci a rozostteni obrazu.

[5]

Obrazek 9: White point test glare po predlozeni rozptylky
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2.5 Korekce no¢ni myopie

Vyrobcei brylovych cocek dnes nabizi hned celou fadu feSeni tohoto fenoménu.
Nejjednodussim z nich je pouziti stenopeické stérbiny, coz je ovSem v praktickém
vyuziti ne zcela Stastny zpisob. Déle se samoziejm¢ nabizi vhodnd korekce
rozptylnymi ¢oCkami na zaklad¢ testovani. Relativné Cerstvou novinkou v korekci
no¢ni kratkozrakosti je pouziti zlutého filtru. Zatim ovSem nevime, zda tento typ
korekce ma jen podpirny charakter, nebo miize byt samostatnou metodou.
Rozptylnd ¢ocka v kombinaci se svétlym zlutym filtrem je v nabidce hned
nekolika dodavateld brylovych ¢ocek na naSem trhu. Namatkou je to firma Zeiss,
Konvex nebo tieba spolecnost Tag Heuer, kterd nabizi variantu fidic¢skych bryli se
zlutym filtrem a jiz definovanou korekci -0,25 D, ktera je ur€ena pro fizeni za Sera

a v noci.

V neposledni fade 1ze odvodit, Zze podle popisu sférické aberace si mizeme pfii

tvorbé korekce nocni myopie pomoci asferickymi plochami.

Samoziejmosti by méla pro takovouto korekci také antireflexni vrstva, kterd
vyrusi parazitni obrazy u slabych rozptylnych ¢ocek a snizi miru disperze a tedy i

vliv barevné vady.

[1, 5, propagacni materidly Tag Heuer, Zeiss, Konvex, studijni poznamky

autorky]

Obrazek 10: Tag Heuer Night Vision
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2.6 Zavér

1)No¢ni kratkozrakost je doposud ve vySetfovnach a o¢nich optikdch pomérné

opomijené téma. Informovanost mezi naSimi klienty také neni pfili§ velka.

2)Zaroven se v korekci no¢ni myopie skryva potencial pro ziskani novych klientd,
profilaci mezi konkurenci a v neposledni fadé také prilezitost, jak zvySit své

vydélky.

3)Ptisp&jme tedy ke zvysSeni bezpecnosti nejen na silnicich, ale i na kolejich a ve

vzduchu.
Reference:

1.FALHAR, M.; Optické vady brylovych ¢ocek. Brno: Masarykova univerzita,
2005

2.FRANKOVA, P Zomice — fyziologie a patologie. Brno: Masarykova

univerzita, 2008

3.FRIEDMAN, N.; KAISER, P. Essentials of opthtalmology. USA: Elsevier
Health Sciences, 2007, ISBN 1416029079.

4 Hertifkova, S.; Adaptace, jeji méfeni, vliv patologie na kvalitu Zivota jedince.

Brno: Masarykova univerzita, 2012

5.SEVER, A.; Night myopia, Sbornik pfednasek 2. CSKO 2012, s. 119 — 124;

Brno: Masarykova univerzita, 2012
Seznam obrazkii:

1 Stéricka aberace z konecéné vzdalenosti

(http://www.optikarium.cz/brylove-cocky-a-bryle/opticke-vady-otvorova-vada-2-

cast )

2 Rozostteni obrazu pro urcité polohy stinitka

(http://www.optikarium.cz/brylove-cocky-a-bryle/opticke-vady-otvorova-vada-2-

cast)

3 Zpisoby korekce sférické aberace (http://www.optikarium.cz/brylove-

cocky-a-bryle/opticke-vady-otvorova-vada-2-cast)

50



4 Zména korekce sférické aberace pii  pouziti riznych cocek

(http://www.optikarium.cz/brylove-cocky-a-bryle/opticke-vady-otvorova-vada-2-

cast)

5 Pupilomotoricky reflex (FRIEDMAN, N.; KAISER, P. Essentials of
opthtalmology. USA: Elsevier Health Sciences, 2007, ISBN 1416029079. )

6 Disperze svétla brylovou cockou

(http://www.merglova.webzdarma.cz/Obr%C3%A 1zky/Img/disperze.jpg )

7 [lustrace  svétloCivych  elementdi a  adaptacniho  mechanismu

(http://www.wikiskripta.eu/index.php/Soubor:Struktura rhodopsinu.jpg )

8 Purkynuv jev

(http://en.wikipedia.org/wiki/File:Red_geranium_photoic_mesopic_scotopic.jpg )

9 White point test; glare; po piedlozeni rozptylky (Vlatni tvorba autorky)

10 Tag Heuer Night Vision (http://www.tagheuer.com/int-en/eyewear/expert-

glasses/reflex-original-rimless-night-vision-polished-elastomer-glasses-3521-099

)VSechny elektronické odkazy dostupné k 31. 8. 2013.

51



7. Terapeutické ucinky barevnych
filtra

Bc. Lucie Russnakova, DiS., Katedra optometrie a ortoptiky
LFMU

Abstract:

Therapeutic effects of coloured filters

We know that the spectacle glasses have many characteristics. One of
them is colour. But if you want to use coloured filter as therapeutic, you have to
know spectral transmission. Spectral transmission is characterised by graph, in
which is displayed transmission reliance on wavelength. For example when doctor
prescribes some therapeutic filter which has orange colour and optician give to
patient common orange filter, spectacles with this filter doesn’t help the patient.

The best known therapeutic filter is Blueblocker. Used therapeutic filters
in Czech Republic are also Chromagen filters which was invented to help people
with colourblindness. Another use of coloured filter in medical science is seasonal
affective disorder, Parkinson’s disease, epilepsy and childhood migraine.

Blueblockers (in German Kantenfilter) are special coloured filters which
have typical curve of spectral transmission. It has edge on it, it blocks ultraviolet
and visible radiation with low wavelength. This visible radiation has high energy.
So these filters can be used in many ways. Blueblockers can be sunglasses with
really good protection against UV radiation. This is useful in diseases in which
some eye structure is missing like aniridia or iris coloboma. This filter protect eye
against high energy visible radiation, so they can be used in retina pathologies like
diabetic retinopathy or age-related macular degeneration.

There are diseases which have one of the symptoms photophobia. Patients
with these diseases are the most frequented users of Blueblocker. If you want to
use another coloured filters for these people, you have to use standard grey filter,

but this filter decreases contrast.
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Disadvantage of Blueblocker is that they change colour perception. Also
some of them cannot be used for driving car, although they are yellow, orange or
red so it can be look like it has lightening effect.

Chromagen filters were invented to help people with colourblindness. But
they can be also used by people with learning disability — dyslexia and dyspraxia.
Chromagen filter can be blue, violet, green, yellow, orange. Similar filters as
Chromagen X-chrome which are made only as spectacle glasses and ColorMax
and EnChroma which are made only as contact lenses. X-chrome, ColorMax and
EnChroma have effect only for red-green colourblindeness (protanopia,
protanomalia, deuteranopia, deuteranomalia).

For seasonal affective disorder (SAD) can be useful green filters. Some
epileptic fits caused by visual perception can be reduces by blue coloured filters.
Many information obtained by visual perception can be confused for people with
Parkinson’s disease. In this case can be used blue peripheral filters with myopic
effect which reduces amount of visual information. For childhood migraine can be

useful rose filters, which reduces frequency and intensity of headaches.

r r

Terapeutické ucinky barevnych filtra

Barevné filtry lze rozdélit do nékolika kategorii podle pouziti. Co se tyce
optometrie, tak nejcastéji se barevné filtry pouzivaji do slunecnich bryli jako
ochrana pfed oslnénim, brylova skla do takovych bryli maji vétSinou barvu
hnédou, Sedou piipadné zelenou. O néco pestiejsi barvy se potom pouZzivaji jako
mddni doplnek. Barevné filtry lze také vyuzit i pfi sportu, kde filtr musime vybrat
podle podminek, v jakych je pouzivan. Dulezitou skupinou barevnych filtrii jsou
také filtry terapeutické. Tyto filtry lze pouzivat v podobé brylovych nebo i
kontaktnich ¢ocek v zavislosti na potifebach pacienta.

Kazdy barevny filtr ma rtizné vlastnosti. Prvni zakladni charakteristika, ktera
vétSinu lidi napadne uz jen podle nazvu ,,barevné filtry je barva. Barva vychazi
z fyzikélnich vlastnosti materialu, ktery je schopen nékteré vinové délky svétla
propoustét respektive odrazet a jiné ne. Z toho nadm vyplyva dalsi dulezita
vlastnost a tou je propustnost. Kazda brylova ¢ocka ma svoji propustnost, nas

tento udaj zajimd zejména proto, zda je takova CoCka viubec vhodna pro dané
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prostiedi. Evropskd norma d¢li brylové cocky dle propustnosti do 5 kategorii,
které jsou vidét v tabulce véetné pouziti. V praxi je dulezité zejména to, Ze pro

fizeni ve dne nesmi byt pouzity brylové coCky s propustnosti 8% a nizsi a pro

fizeni v noci s propustnosti 75% a nizsi.

Rozsah propustnosti [%] Kategorie | Popis Pouziti
nad | do (véetn¢)
80 | 100 0 ¢iry nebo velmi lehce | oblacno, interiér
tonovany
43 | 80 1 lehce tonovany sniZend slune¢ni svételnost
18 |43 2 stitedné tonovany stiedni svételnost
8 18 3 tmavy silnd slunecni svételnost
3 8 4 velmi tmavy mimotadna svételnost

Posledni vyznamnou vlastnosti, ktera je podstatnd zejména u terapeutickych
filtrd, je jejich spektralni propustnost. Spektralni propustnost je zavislost
propustnosti brylové ¢ocky na vinové délce svétla. Neni charakterizovana pouze
jednou hodnotou, nybrZ souborem hodnot, které lze vyjadiit grafem spektralni
propustnosti dané ¢ocky. Rozdilnd spektralni propustnost cocek, které maji
stejnou barvu, mohou byt zdrojem nedorozuméni. V praxi mize nastat situace,
kdy doktor ptedepiSe pacientovi terapeuticky filtr, ktery ma naptiklad oranzovou
barvu. Pokud by takovy ¢lovek piisel za nékym, kdo by mu sice bryle vyrobil, ale
s obycejnym oranzovym filtrem, je jasné, Ze pottebny terapeuticky ucinek se pfi
noseni takovych bryli nedostavi.

U terapeutickych filtrd si musime uvédomit hned nékolik skutecnosti, které
nam pomohou Iépe pochopit, co to vlastné takovy terapeuticky filtr je, jaké jsou
jeho mozZnosti pouziti a jaka jsou jeho omezeni. Jako prvni véc si musime
uvédomit to, pro¢ se tato pfednaska nejmenuje terapeutické filtry, ale terapeutické
ucinky barevnych filtrii. Je to z toho divodu, ze tyto barevné filtry neléc¢i zakladni
onemocnéni, ale pouze pomahd Ccloveéku stakovym onemocnénim zvladat
kazdodenni problémy. Navic si musime uvédomit, Ze tyto terapeutické filtry jsou
barevné, ¢imZ méni barevné vnimani okolniho svéta. Tento fakt je tieba zohlednit
zejména u takovych nemoci, kde je Clovek schopen relativné normalné Zzit 1 bez
terapeutického filtru. Takovému pacientovi by mohla zména barevného vidéni byt

nepiijemnd, naopak pokud je n¢kdo (za norméalnich okolnosti, bez terapeutického
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filtru) permanentné oslnén, muze byt schopen vnimat a rozeznavat barvy i
s terapeutickym filtrem a zménu barev nemusi vnimat viibec negativné. Posledni
dilezitou véci je, Ze nemlizeme uplné spolehlivé piifadit pro ur¢ité onemocnéni
konkrétni terapeuticky filtr, 1ze pouze vybrat predpokladany filtr a vyzkouset ho a
po domluvé s pacientem vybrat ten nebo jiny, vhodné&jsi. Poslednim omezujicim
faktorem je také to, ze vyzkumy se nékdy zamétuji pouze na barvu pouZitého

filtru, nikoliv spektralni propustnost, coz s sebou pfinasi mnohé neptesnosti.

Nejcastéji pouzivané terapeutické filtry jsou tzv. hranové filtry a také
chromagen filtry. DalSimi oblastmi, kterym se vyzkum vénuje, je napiiklad
pouziti barevnych filtrGi pfi prevenci epileptickych zachvatl, mozZnost pouZiti
barevnych brylovych nebo kontaktnich ¢ocek u sezénni afektivni poruchy,
Parkinsonovy choroby nebo détské migrény. Barevné filtry mohou plisobit 1 na
psychiku a tak mit pouziti jako filtr, ktery méni barvu osvétleni a ptisobi pozitivné
na lidskou psychiku.

Hranové filtry (némecky Kantenfilter, anglicky Blueblocker) jsou
nejrozsitenéjSi terapeutické filtry. Sviij nazev dostaly podle typického grafu
spektralni propustnosti, na kterém je vidét hrana. Grafy spektralni propustnosti

hranovych filtrii jsou vidét na obrazku.

1

Hranové filtry se oznacuji Cislem, které vétSinou oznacuje nejvyssi vinovou
délku, na které dany filtr nepropousti svétlo. Firma Zeiss ovSem oznacuje tyto
filtry ¢islem, které oznacuje vinovou délku, na které je propustnost svétla 50%.

Terapeuticky ucinek takovych filtri vychazi ze spektralni propustnosti. Tyto

filtry filtruji zafeni ultrafialové a z kratkovinné oblasti viditelného spektra. Energii

fotonu lze vyjadrit jako E = %, kde h je Planckova konstanta, c je rychlost svétla

cvwr
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vys$i je energie fotonu. Kdyz takové svétlo filtrem neprochazi, chrani takovy filtr
citlivé nitroo¢ni tkéné.

Tyto filtry maji proto Siroké pouziti u onemocnéni poskozujici sitnici,
v ptipadech, kdy z n¢jakého diivodu neni zajisténa dostate¢nd ochrana nitroocnich
tkani pred viditelnym nebo UV zatfenim a také pii onemocnénich, kterd zptisobuji
svétloplachost. Daji se také pouzit jako slunecni bryle s vysokou ochranou proti
UV zéafenim.

U onemocnéni, které poSkozuji sitnici, je dilezité to, ze hranové filtry
nepropoustéji svétlo modré tedy takové, které md vysokou energii. Takovym
onemocnénim je naptiklad diabetickd retinopatie nebo vékem podminéna
makularni degenerace.

Mezi piipady, kdy nejsou u vlastniho oka dostate¢né chranény nitroo¢ni
tkané, patii naptiklad aniridie nebo afakie. Pti afakii chybi o¢ni €ocka, ktera
normaln¢ absorbuje UV zéfeni. Aniridie je vzacna porucha, kdy se vyvine pouze
kofen duhovky, kterd normaln€ umoziuje ovlivnéni priichodu svétla vlivem
zmény velikosti zornice. Pro vidéni je tedy vyhodné odfiltrovat svétlo, které ma
vysokou energii - to, co by mohlo poskozovat zejména sitnici. Podobn¢ je tomu u
kolobomu duhovky, kdy chybi jenom ¢ast duhovky. Aniridie a kolobom duhovky
také zpiisobuji extrémni svétloplachost.

Kromé obou vyse uvedenych onemocnéni duhovky zptisobuje svétloplachost
také albinismus a achromatopsie. Albinismus znamena ¢asteCné nebo uplné
chybéni pigmentu v téle. Z hlediska o¢i je to problém zejména v tom, ze duhovka
neobsahuje pigment, je narizovéla a propousti velké mnozstvi svétla, coz prave
zpusobuje svétloplachost. Kromé toho pigment neobsahuje ani sitnice, takze mutize
byt poSkozeno centralni vidéni. Achromatopsie znamend chybéni vSech tii typl
¢ipka. Takovy Clovék ma pouze funkcni tyCinky, které jsou vsSak uzplsobeny
pouze pro no¢ni vidéni. Proto ¢lovek trpici achromatopsii je svétloplachy.

U svétloplachosti se bézné pouzivaji tmavé brylové cocky, které mayji
vetSinou propustnost 25, 50 nebo 75%. Pro¢ tedy pouzivat hranové filtry misto
téchto absorpénich? Absorpéni filtry snizuji sice mnozstvi svétla, které se do oka
dostane, ale také vyrazné snizuji kontrast. U hranovych filtrti se filtruje svétlo
s vysokou energii, diky ¢emuz se nemusi propustnost snizit tolik jako u filtrt,

jejichz propustnost je snizovana na vsech vinovych délkach ptiblizné stejné.
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Pfi pouzivani takovych terapeutickych filtrit vSak musime vidét nejen to, jak
mohou pomoci, ale také nevyhody, které jejich noSeni pfindsi. Jako prvni stoji za
pfipomenuti efekt, na ktery optometrista pamatuje zejména pii vyuziti anaglyfnich
Cerveno-zelenych testli. Hranové filtry byvaji Zluté, oranzové nebo Cervené a
spolu se specifickou spektralni propustnosti piisobi to, ze takovym filtrem
prochazi zejména paprsky téchto barev, coz vede k efektu hypermetropizace. Pro
filtry vySe zminénych barev, tedy Zluta, oranZzova a Cervend, plati také to, Ze se
pouzivaji naptiklad pfti sportu kvili efektu rozjasnéni. V tomto ptipad¢ vSak tyto
filtry maji takové barvy navzdory tomu, ze jejich propustnost je relativné nizka.
Nehodi se proto pro fizeni auta v noci, i kdyz by tomu barva mohla nasvédcovat.
Kromé toho se v noci uplatituje skotopické vidéni, které je barvoslepé, proto i
subjektivni pocit rozjasnéni mizi. Posledni dilezitou véci je to, ze hranové filtry
mohou meénit barevné vnimani, takze nékteré¢ mohou byt omezujici 1 pro fizeni ve
dne zejména u profesiondlnich fidich. Je zajimave, ze i kdyz pro nés, kdo tyto
filtry nepotiebujeme, mohou byt, co se ty€e barevného vjemu, matouci, lidi, kteti
tyto filtry pouzivaji, mohou barvy rozeznavat bez problému. I pfes to by se mél
pouzivat vzdy ,,nejslabsi® hranovy filtr, ktery danému c¢lovéku pomaha. Kromé
toho si musime uvédomit, Ze kosmeticky miize byt celodenni noSeni barevnych

nejen hranovych filtri nezadouci.

DalS$imi pouZivanymi, i kdyZ ne zase tak moc rozsifenymi, terapeutickymi
filtry jsou Chromagen filtry. Chromagen filtry jsou barevné terapeutické filtry,
které byly vyrobeny za tucelem 1écby barvosleposti. Dnes se pouzivaji pfi
barvosleposti, dyslexii a dyspraxii. Dyslexie a dyspraxie jsou poruchy uceni.
Dyslexie je porucha osvojovani Ctenafskych dovednosti, dyspraxie je porucha
motorickych funkci, ¢lovék ma zejména problémy s pohybem a jeho vidénim.
Musime si vSak uv€domit, Ze Chromagen filtry nejsou univerzélnim feSenim,
pouze moznosti, jak pomoci lidem, ktefi trpi vySe zminénymi poruchami. Vybér
Chromagen filtri se provadi metodou pokus-omyl, kdy se zjiStuje subjektivni a
objektivni zména barevného vidéni.

Barvy pouzivané u Chromagen filtri jsou modra, fialova, zelend, zluta,
oranzova. Ve formé brylovych cocek je vyhodné pouziti Chromagen filtrl
zejména u lidi, ktefi je nepouzivaji celodenné ale pouze napiiklad na cCteni.

Vyhoda takového pouziti je vtom, ze lze takové filtry vyrobit s potfebnou
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optickou mohutnosti. Kontaktni ¢ocky se vyrabi jako planarni. U kontaktnich
cocek se nckdy aplikuji pouze na jedno oko, vtom piipadé se aplikuji na
nedominantni oko. S vybérem filtru je potfeba dat si pozor u protanomalie, kdy
prilis kiiklava Cervend barva mize od noSeni této pomucky clovéka odradit. Jak

vypadaji barvy Chromagen filtrii 1ze vidét na obrazku.

Podobny tcinek jako Chromagen filtry maji také X-chrome filtry. Ty ucinkuji
pouze v piipadech, které se anglicky oznacuji jako ,,red-green colorblindes®. Do
této skupiny barvospleposti patii protanopie, protanomalie, deuteranopie a
deuteranomalie. Tyto poruchy barevného vidéni jsou vazany na X chromozom,
proto nazev X-chrome. Tyto barevné filtry se vyrab&ji pouze jako kontaktni
¢ocky. Pro Ctyfi vyjmenované poruchy barevného vidéni lze pouzit také filtry
ColorMax a EnChroma, které se vyrabé&ji zase pouze ve formé brylovych cocek.
Vsechny tyto filry — X-chrome, ColorMax a EnChroma se nepouzivaji pro lidi

s poruchou uceni.

Dal$im terapeutickym pouzitim barevného filtru by mohlo byt pouZziti u
sezonni afektivni poruchy, zkracen¢ SAD (z anglického seasonal affective
disorder). Ta byla poprvé popsana skoro pied tficeti lety tedy vroce 1984
doktorem Normanem E. Rosenthalem a spol. SAD je depresivni porucha. Tém¢t
kazdy ¢lové€k ma v zimé n¢kdy pocit, Ze by si nejradsi zalezl do postele s hrnkem
¢aje a nic nedé€lal. Sezonni afektivni porucha se vSak tyka asi 7% lidi, ktefi trpi
depresemi, které zacinaji obvykle na podzim a spolu s jarem odchéazeji. Kromé
toho se objevuje pokles aktivity, letargie, poruchy spanku (spiSe povrchni spanek
s dennim podiimovanim), sniZeni koncentrace, ptejidani. Pficinou SAD je
nerovnovaha v produkei hormonu melatoninu. Melatonin piisobi na oblast mozku,

ktera vyvolava spanek, normaln¢ produkce tohoto hormonu ustavé rano jako
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reakce na zvySenou hladinu svétla. U lidi se sezonni afektivni poruchou produkce
po ranu neustava a lidé jsou po té unavena cely den.

Tato porucha piibyva spolu se zemépisnou Sitkou smérem k polim a
pramémy vék podatku rozvoje piiznaki je 40 let. Castgji se tato porucha objevuje
u zen. Podobné poruchy se objevuji ¢im dal vic spolecné s tim, ze lidé nejsou
zvykli tolik se sZivat s pfirodou.

Zakladni 1écba této poruchy je fototerapie tedy osvit jasnym svétlem, kterd
pomahd az v 85%. Spociva to v tom, ze 1lidé trpici touto poruchou se osvécuji
jasnym svétlem pfiblizné o intenzité 10 000 luxt nékolik hodin denné, idedlni je
pouziti zejména po ranu.

Kromé toho, Ze je dulezitd doba, po kterou sviti svétlo, studie ukazaly, ze je
dilezita i barva svétla, kterd mize mit antidepresivni efekt. Podle vyzkumu
National Institue od Mental Health je zelené svétlo, na které je oko nejcitlivé;si,
nejucinngjsi pii 1€¢beé sezénni afektivni poruchy. Byly proto vyvinuty specialni
filtry, pozitivni efekt maji zejména v severnich oblastech jako je Svédsko nebo
Norsko. Je vSak dulezité, ze pouzivani takovych filtri je pouze doplitkovou
1éEbou. Nékteré zdroje uvadéji jako ¢astecnou pomoc také pouzivani zlutych nebo
oranzovych bryli, které maji rozjasiiujici efekt a mohou tak plsobit pozitivné na

psychiku,

Dal$im onemocnénim, u kterého by mohly mit barevné filtry terapeuticky
ucinek, je epilepsie. Epilepsie je neurologické onemocnéni, které se projevuje
opakovanymi epileptickymi zachvaty. Druhti epilepsie a typt zachvatu je né€kolik
stejné¢ jako vyvolavajicich pricin. Epilepticky zachvat se mize projevovat
naptiklad pouhym brnénim, ale také vypadkem paméti nebo aZ kieCemi se ztratou
védomi, tyto zachvaty se mohou vyskytovat kdykoliv béhem dne. Stanoveni
diagnozy provadi specialista — neurolog, stanovi se zejména pii dvou a vice
epileptickych zachvatech. Pro stanoveni diagndézy je dilezity nejen prib¢h
zachvatu, ale 1 vyvolavajici pfi€ina.

Lehéi formy epilepsie nijako neovliviiuji intelekt ani schopnost Zit
normdlnim Zivotem. Pfiinou epileptického zachvatu je nerovnovaha mezi
stimulujicimi a tlumicimi procesy v centrdlnim systému s pifevahou téch
stimulujicich. Co se tyCe rozloZeni v populaci, tak epilepsie postihuje vSechny

rasy, Cast&ji byvaji postizeni muzi nez zeny a jeste¢ CastéjSi vyskyt je u Zen.
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Vyhodou je, ze vétSina piipadl epilepsie je 1éCitelnd 1€ky, které se nazyvaji
antiepileptika. Mezi zevni faktory, které negativné ovliviiuji vznik epileptickych
zachvatl, patii nedostatek spanku, konzumace alkoholu a fyzicka vycerpanost.

Mezi spoustéci faktory epileptického zachvatu patii vnitini 1 zevni faktory.
Mezi zevni, které se uplatiiuji nejcastéji, patii smyslové vjemy, zejména potom
svételné a zvukové. Zvukové nepatii do oboru optometrie, ale co se tyce
svételnych, je moznost je ovlivnit pomoci barevnych filtri.

Fotosenzitiva u epilepsie je problémem zejména proto, ze nelze efektivné
1é¢it medikamenty. Italsky vyzkum vSak ukdzal, ze modré filtry, které jsou
komercné dostupné pod ndzvem Z1 by mohly s fotosenzitivitou u epilepsie
pomoci. U vyzkumu byla zkoumdana fotosenzitivita 4. typu, kdy je na EEG
zaznamu patrna tzv. fotoparoxysmalni reakce (PPR). Z 610 testovanych pacientti
bylo prokézano vymizeni PPR u 463 (76%) a u 109 (18%) vyznamné redukovano.
Zavislost na véku, pohlavi a typu epilepsie nebyla statisticky vyznamna. Nebyly
ani nalezeny rozdily mezi pacienty, ktefi uzivaji 1éky proti epilepsii a témi, kteti je
neuzivaji. Z vyzkumu tak vyplyva, ze by tyto modré filtry mohly pomoci

pacientlim s epilepsii a fotosenzitivitou.

Dal$im onemocnénim, kde by se mohl uplatnit terapeuticky ucinek barevnych
filtrti je Parkinsonova choroba.

Parkinsonova choroba byla pojmenovédna podle Jamese Parkinsona. Tento
londynsky 1ékat ji poprvé popsal vroce 1817. Toto degenerativni onemocnéni
nervové soustavy je typické ubytkem nervovych bunck c¢asti zvané cerna
substance, kterd se naléza ve stfednim mozku. Tyto buiiky jsou producentem
neurotransmiteru  dopaminu. Vlivem nedostatku dopaminu se dostavuje
neschopnost ovladat a koordinovat pohyb.

Tato nemoc byva spojovana s vékem, 90% pacientl je starSi 50 let. Nezélezi
vSak na lidské rase, ekonomické situaci ani zivotni Grovni. Co se tyce pohlavi,
Castéji postihuje muze. U nékterych forem byla prokdzana dédiCnost, ale téch je
mensina, u ostatnich nebyla védecky prokézana pficina.

Mezi prvni ptiznaky nemoci patii Ginava, pocity tuhosti, zpomaleni chiize,
ktece, vetSina nemocnych jim vsak nepfipisuje vetsi vyznam. Symptomy povazuji

za projev starnuti a tak se ¢asto v po¢atcich nemoc neodhali.
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Dal$imi projevy je pak minimalni mimika, pomalé a nekoordinované pohyby,
v dtsledku toho, Ze nedostatek dopaminu se télo snazi nahradit jinym pfenaSecem,
v tomto ptipadé acetylcholinem, jehoZ vliv je vzrusivy (excitacni). Nejprve se ties
projevuje na jedné horni koncetiné, potom na obou, dolni Celisti, o¢nich vickach,
Celisti, pozdéji 1 na dolnich koncetinach.

Parkinsonova choroba neni zcela prokazatelnd Zaddnym vySetfenim. Jeji
ptiznaky jsou nespecifické, a proto je diagnostikovand az po vylouceni jinych
onemocnéni se stejnymi piiznaky. V prvnich fazich se pouzivaji k 1écbé
medikamenty, které chrani postizené ¢asti mozku a usnadiiuji vedeni signalt.
Nejucinnéj§im piipravkem, ktery se pouzivd vSak aZz v poslednich fazich je
levodopa. Po del$im uZzivéani se vSak snizuje ucinnost tohoto preparatu.

Toto onemocnéni je neléCitelné, ale neni smrtelné. Prfi¢inou smrti
parkinsoniki vSak muze byt néktera z komplikaci této nemoci. NejcastejSimi
komplikacemi je pneumonie, deprese, demence, které se u postizenych objevuji
v poslednich fazich onemocnéni. Dal$imi castymi komplikacemi jsou uzkost,
apatie, ztrata paméti, poruchy spanku, zavraté, bolesti kloubil, zdcpa, mocova
inkontinence a také naruSeni zrakovych funkci. Mezi posledni ze jmenovanych
komplikaci potom patii poskozeni prostorové orientace, zrakové citlivosti, dvojité
vidéni, neschopnost rozliSeni barev.

Také se miize stat, ze pacient je neschopen zpracovat malé zmény v rychlosti
pohybll, zejména u vzdalenych objekt. Vizualni data z periferie potom zatézuji
mozek, ktery je neumi zpracovat a potom mohou vznikat poruchy souhry
vizualniho podnétu a pohybu. Proto jsou vhodné periferné¢ umisténé modré filtry,
které¢ maji myopicky efekt, tudiz redukuji ostrost periferniho obrazu. Ten pak neni
dostate¢né kvalitni, aby ho mozek zpracovaval a tudiZz jej nezatézuji. Navic

mohou mit uklidfiujici u¢inek.

Détska migréna je jedno z moZnych onemocnéni, kde se mohou uplatnit
terapeutické ucinky barevnych filtri. Migréna trdpi nejen dospé€lé, ale 1 déti. U
dospé€lych jsou to zeny, které Castéji trpi migrénou, u déti jsou obé pohlavi
postizena touto nemoci stejné Casto. Détska migréna neni stejna jako ta, kterou
bézn¢ zname. U dospélych je bolest lokalizovana na ur¢itém miste, zatimco u déti

je spiSe difuzni, nékdy postihuje celou polovinu hlavy nebo dokonce ,,cestuje®.
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Vyvolavacim faktorem u déti byva stres a problém, které dité nedokaze samo
zvladnout, tim mize byt naptiklad testy ve Skole. Problémem v diagnostice je, Ze
malé déti bolesti hlavy nemohou popsat a také to, Ze bolest hlavy mize mit
spousty jinych pficin, z pohledu oftalmologie naptiklad nekorigovana o¢ni vada
nebo glaukom. Z jinych pficin tfeba vysoky nitrolebni tlak, zanét nosnich dutin,
pfi onemocnéni zub.

Lécba migrény spociva v tom, Ze se lékai ve spolupréci s rodi¢i snazi zjistit
vyvolavajici pfi¢inu a tu odstranit. Pokud se to nepovede, lze podat analgetika.
Kromé¢ toho pomaha ulozit dit¢ do chladné, vétrané, tmavé mistnosti a také
spanek.

Co se tyce détské migrény a barevnych filtrd, tak byl udélan vyzkum, kdy 20
déti, kterym byla diagnostikovana détska migréna, nosilo po dobu 4 mésict
rizove barevné filtry. U téchto déti se béhem doby noSeni snizila frekvence a
intenzita zachvatl bolesti, které jsou piiznaky migrény. Z ptivodnich primérnych
6,2 zachvati mési¢né se pocet snizil na primérné 1,6 zachvatl za mésic. Z toho
vyplyva, Ze zachvaty pfed nasazenim filtri byly casté. Pti pouziti modrych filtri u

stejné¢ho vzorku nebylo zaznamenano statisticky vyznamné zlepSeni.
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8. Stranova preference a ocni
dominance

Bc. Katefina Zirmova, DiS., Katedra optometrie a ortoptiky
LFMU

Abstract:

Lateral preference and ocular dominance

This lecture is an introduction to the topic of lateral preference and ocular

dominance.

Laterality refers to relation between right and left side of the body or a difference
between right and left of paired organs and it is given evolutionary. Lateral
preference can be classified into five categories and can be identified by several

tests.

In detail, we will deal with brain lateralization, hands laterality, laterality of lower

extremities, ears and especially eyes.

Determination of ocular dominance or preference one eye during binocular vision
is important in the practice of optometry and nowadays devotes considerable
attention. We will deal with types of ocular dominance and methods of their

determination.

Ocular dominance is important in determination of leading eye for application
contact lenses using monovision method, but also in the preoperative examination

before refractive surgery.
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Anotace

Cilem této prednasky je uvedeni do problematiky stranové preference a oc¢ni
dominance. Sezndmeni s lateralitou nejen rukou, ale také lateralitou dolnich
koncetin, usi a pfedevsim oci. Stanoveni o¢ni dominance neboli upfednostiiovani
jednoho oka pii binokularnim vidéni, je diilezité v optometristické praxi a nyni se
ji vénuje pomérné¢ znacnd pozornost. Budeme se tedy zabyvat typy ocni
dominance a metodami jejich urceni. O¢ni dominance je vyznamnd pii urceni
vedouciho oka pro aplikaci kontaktnich ¢ocek metodou monovision, ale tfeba

1 v predopera¢nim vySetfeni refrak¢énich zakrokd.

Stranova preference

Pro stranovou preferenci se téz v odborné terminologii pouziva oznaceni lateralita
(z latinského latus, lateralis - strana, bok) a jejim pfirozenym projevem je tedy
pravactvi

a levactvi. Konkrétnimi projevy jsou: lateralita hornich koncetin, lateralita dolnich
koncetin, lateralita oCi a usSi.

Lateralitou oznacujeme vztah pravé a levé strany k organismu nebo odliSnost
pravého

a levého zparovych orgdnd. Lateralita je dana vyvojem, nikoliv patologicky
podminéna asymetrie. OdliSnost muze byt tvarova ¢i funkcni. Tvarovou lateralitu
lze oznacit jako nesoumeérnost kvantitativni (rozdil napt. v délce, objemu),
funkéni lateralitu naopak za nesoumérnost kvalitativni (rozdil ve vykonu, aktivité
¢1 specializaci jednoho orgdnu z oboustranného paru ve srovnani s druhym).
Orgén, jehoz funkce pfevladd, lze oznacit jako dominantni. Jedna-li se o
upiednostnéni uzivani a lepsi vykon jedné strany téla ve srovnani s druhou, jedna
se o dominanci laterdlni. Lidé maji sklon mit dominantni ruku, dominantni oko

apod.

Klasifikace laterality a metody zjist'ovani
Lateralitu miZeme vyjadrit jako kvalitativni znak a mizeme ji rozdé€lit do péti
kategorii:

P = vyhranéné, vyrazné pravactvi
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P- = mén¢ vyhranéné, mirné pravactvi

A = nevyhranénd, neurcité lateralita (ambidextria)
L- = mén¢ vyhranéné, mirné levactvi
L = vyhranéné, vyrazné levactvi

Stupeni laterality se nejcastéji vyjadiuje pomoci indexu laterality L;, nebo pomoci
kvocientu pravorukosti (DQ = Dextrity Quotient), ktery vyjadiuje pocet
pravostrannych reakci
v procentech.

Cuffiv vzorec pro vypocet indexu laterality:

L,=——-100
P+L

kde P je pocet tloh, které jedinec vykonava pravou rukou a L levou rukou,
nohou nebo pravym a levym okem. Ze vzorce tedy vyplyva, Ze stupen pravactvi
bude vyjadfen kladnymi hodnotami od 0 do 100, stupeni levactvi naopak
hodnotami zapornymi od

-100 do 0.

Vzorec pro vypocet kvocientu pravostrannosti:
_P+A/2
B T

100

kde P znaci vSechny ¢isté pravostranné reakce, A nevyhranéné reakce a n

celkovy pocet provedenych zkouskovych uloh.

Zkousek laterality je znacny pocet. V praxi se nejcastéji pouziva ,,Zkouska
laterality* od
Z. Matgjcka a Z. Zlaba, 1972. Zkousky jsou zaméfeny na riiznou aktivitu hornich
koncetin vjemné a hrubé motorice, na koordinaci a intenzitu pohybil. Mezi
zkouskové ulohy patii napi. vkladani koralkt do lahvicky, zasouvani kolicku, kli¢

do zdmku, tleskani aj.
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Témito zkouSkami zjistujeme, zda je vySetfovany jedinec konzistentni pravak ¢i
levék, tedy jestli se u n¢j projevuje ptevaha jedné strany u vSech parovych organii
- jedna se o lateralitu souhlasnou, pokud nikoliv, pak o lateralitu nesouhlasnou.

Pti diagnostice vyvojovych poruch Cteni a psani je doporu¢ovano zjisténi vztahu

laterality hornich koncetin a oci. RozliSujeme ti1 zakladni typy laterality:

1) lateralita souhlasna: vedouci ruka i oko jsou shodn¢ pravé (P, P-) nebo shodné
levé (L, L-),

2) lateralita neurcCitd, nevyhranéna: vedouci ruka, oko nebo oboje jsou
nevyhranéné (A),

3) lateralita nesouhlasnd, zktizena: vedouci ruka a oko maji opacnou lateralitu

(napft. vedouci ruka leva, vedouci oko pravé) [1] [2]

Mozek a lateralita

Mozek je rozdélen na dvé cerebralni hemisféry, jejichz komunikacni spojeni
zajiStuje svazek nervovych vldken - corpus callosum, ktery se nachdzi ve spodni
¢asti ryhy oddé€lujici hemisféry. JelikoZ se nervova vldkna v prodlouzené mise
Ve vétsine ptipadu je leva hemisféra centrem feci a jazykové funkce (v€etné Cteni
a psani), logiky, uvazovani a motorické ¢innosti. Prava hemisféra je pak centrem
pro prostorové vnimani, umélecké dovednosti a emoce (v€etné vyrazu obliceje).
Na vizudlnich procesech, sluchu a matematice se podileji ob& hemisféry.
Specializace hemisfér na urcité typy funkci a procesti se oznacuje jako
lateralizace. N¢ekteti lidé maji striktné lateralizované funkce, jde tedy o vysoky
stupen lateralizace (napf. fe¢ lokalizovana v levé hemisféfe apod.), zatimco jini
maji stupen lateralizace niz8i. V piipadé, Ze jedna mozkova hemisféra fidi v urcité
funkci tu druhou, hovofime o cerebralni nebo hemisférické dominanci. Tedy, Ze
neni dominantni celd jedna nebo druhd strana mozku, ale urcité ¢asti mozku fidi
nebo usmérnuji specifické procesy a aktivity, ale zcela je neovladaji. Obé
hemisféry spolu spolupracuji jako jeden celek.

Znalosti funkce mozkovych hemisfér byly zjistény na zakladé studia osob po

ataku mozkovou mrtvici. Pokud vime, ktera ¢ast mozku byla mrtvici zasazena a
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vidime, které funkce byly poskozeny a naopak, lze fici, ktera strana mozku fidi
kterou funkci.

Mozkové hemisféry nejsou zcela symetrické. Napiiklad ¢ast mozku pro piijem
teCi tzv. Sylviova ryha je na levé stran¢ mozku delsi a $ir§i nez na pravé. Dalsi
asymetrickou casti je horni plocha temporalniho laloku tzv. planum temporale,
ktera souvisi s vyvojovou dyslexii a je na obou strandch mozku stejné velka,

kdezto u nedyslektiki je delsi a Sir$i na levé strané. [3]

Preference rukou
Jednoduché ¢innosti hornich koncetin jsou fizeny z nizSich ¢asti, slozité pohyby

pak znejvysSich casti hemisfér koncového mozku. Nervové drahy se kiizi,
¢innost pravé ruky je tedy fizena z centra hybnosti v levé hemisfére, ¢innost levé
ruky podléha centru hybnosti v hemisféfe pravé. Cinnost ruky je tedy odrazem
prislusné oblasti mozkové hemisféry. Stejné tak je tomu pii pfednostnim uzivanim
jedné ruky. Pokud je vrozené zdatnéjsi prava hemisféra, pak je zdatnéjsi také leva
ruka. U pravaki je tomu naopak.

Je dilezité, aby zkousky na lateralitu byly spolehlivé. Diive panovala domnénka,
ze pravactvi €i levactvi lze ur¢it pomoci jediné zkousky napft. sepnuti rukou, kdy
palec vedouci ruky je nahote, taktéz zasunuti ruky pii zalozeni rukou. Dnes ale
vime, ze se toto neshoduje s pfednostnim uzivanim ruky. Jelikoz je cinnost
hornich koncetin velmi rozmanita, pouziva se tedy vétSiho poctu zkouskovych
uloh, které by mély zachycovat lateralitu v riznych formach projevi a to jak
v hrubé tak 1 v jemné motorice, v ikonech, které vyZzaduji ptesnou koordinaci
pohybl obou rukou, v ¢innostech vyzadujicich silu a v ukonech ptredpokladajicich
ucast bud’ jen jedné koncetiny, nebo naopak obou, kdy je jedna aktivnéjsi a druha
vykonéava funkci pomocnou. Soubor zkousek by mél byt tak, aby byl pouzitelny
jak u déti, tak 1 u dospélych.

Pti vySetfovani laterality hornich koncetin lze zjiSt'ovat troji riiznou ¢innost:

1. Unimanualni preference - vySetfovana osoba provadi ¢innost, k niZ je tfeba
jen jedné ruky. Zjistujeme, kterd ruka je pouzivana ptrednostn¢ nebo zda se pfi
opakovani ¢innosti ruce stiidaji. (Napf. hazeni mickem na dalku - jedna se o volni
jednoduchou naucenou ¢innost vyzadujici hrubou motoriku a silu, naproti tomu
test sirky (sirka je polozena pies dvé rovnobézné lezici blizko sebe), kdy je

vySetfovany vyzvan k sebrani horni sirky tak, aby se spodni dvé nepohnuly.
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Zkoumany voli obratnéjs$i ruku spontanné. Zjistujeme preferenci v bezdé¢ném
vykonu a v jemné hybné ¢innosti.)

2. Bimanualni preference - ukol vyzaduje obé ruce. Jedna ruka ma vsak
aktivnéj$i funkci, druhd ruka mé funkci pomocnou. (Napf. zatloukani hiebiku -
jde o slozity ukol, ktery vyzaduje dobrou spolupraci obou hornich koncetin,
jemnou i hrubsi motoriku a silu.)

3. Manualni proficience - rozdil ve vykonu ¢innosti, ktera je stejna pro ob¢ ruce.
Nejprve provadi ukon jedna ruka, poté ta druhd. Porovnava se jejich aktivita a
kvalita provedeni. (Napi. obraceni karet, vystiithovani obrazku, bimanualni
teckovaci test nebo kresleni domecku nejprve jednou rukou a pak druhou.) Tyto
zkousky jsou velmi spolehlivé u déti pfed nastupem do Skoly.

Prvni naznaky lateralni preference se u déti projevuji individualné a to v rozmezi
1. az 5. roku véku. Déti zacinaji pouzivat ruce prakticky okamzité. Natahuji ruce a
snazi se uchopit vSechny pfedméty v dosahu. U divek se obvykle stranova
preference objevi mnohem diive neZ u chlapcl, u kterych se preference mize
jesté¢ zmeénit. Dité mlize pouzivat po urcité obdobi obé ruce a pak zacne pro
n¢jakou konkrétni aktivitu pouzivat jednu ruku Castéji. Az piiblizné ve véku tii let
se u ditéte definitivné vyjadii preference stran tak, Ze pifi rozhodujicich

¢innostech, jakou jsou jidlo nebo hra, dava dité pfednost jedné ruce pted druhou.

[11[3][4]

Preference nohou

Cinnost dolnich konéetin je fizena z center lokalizovanych v nejvyssich &astech
motorické oblasti koncového mozku, ve frontalnich lalocich. Podobné jako u
hornich koncetin se vétSina nervovych drah na cesté¢ k pfednim rohiim mi$nim
kiizi, takZe buiiky jedné hemisféry ovladaji svaly protilehlé dolni koncetiny.
Morfologickd nesoumérnost dolnich koncetin je patrna jiz ve fetdlnim stadiu
plodu

dolnich koncetin se tedy povazoval za ptekiizeny. Potvrzovala je i chize, kdy
synkinéza hornich
a dolnich koncetin je takova, jde-li kupiedu jedna noha, kona soucasné bezdécény

pohyb vpied paze opacné strany téla. Také pii nckterych tkonech se zda byt
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dominantni dolni koncetina protilehla obratnéjsi horni koncetiné (napt. pfi
vyskoku, odrazu apod.). Avsak teorie
o prekiizené lateralité hornich a dolnich koncetin byla zpochybnéna. Pti n€kterych
ukonech (napf. pti kopnuti do mice ¢i jizd¢ na kole - Slapani) je aktivnéj$i dolni
laterality je tfeba povaZovat za dominantni tu dolni koncetinu, ktera je schopna
pfesnéjSiho a obratnéjSiho vykonu, tedy dle stejnych kritérii jako pii urcovani
vedouci ruky. Nesoumérna ¢innost nohou se tak projevuje funkéni specializaci.
Zdatnéjsi noha se uplatiiuje pii silovych vykonech jako je odraz, druha noha je
obratné¢j$i u ukonii vyzadujicich piesnost a Sikovnost pii Svihu. Mame tedy nohu
Svihovou a nohu odrazovou. Dominanci nohou tedy ur¢ime podle nohy obratné;si,
tedy Svihové, nikoliv podle nohy zdatnéjsi. Mezi zkouSky laterality dolnich
konCetin patii: kopnuti do mice, posunovani kostky nohou po cafe, udupavani
dohoftivajiciho ohnicku, vystoupeni na stolicku nebo pfi nasedani na kolo (noha,
ktera jde nahoru, je nohou Svihovou). Pii méteni laterality bylo zjiSténo, Ze asi
90% lidi majici dominantni pravou horni koncetinu ma rovnéz obratnéjsi pravou
dolni koncetinu. U levorukych byla zjisténa shodna lateralita v 70 - 75%. Stranova
preference dolnich koncetin bude pravdépodobné piesnéjsi, jelikoZz nedochézi

k jejimu pfecviCovani, jak to nékdy byva u koncetin hornich. [1]

Preference usi

Mechanismem zpracovani zvukové informace v mozku a reprezentaci obou usi ve
sluchové oblasti mozkové kiiry se zabyval M. R. Rosenzweig. NeZ si mozek plné
uvédomi néjaky zvuk, projdou elektrochemické pulsy nékolika stadii analyzy a
zptesnovani. K porovnani ¢asovych rozdilti mezi pravym a levym uchem dochazi
jiz ve zvlaStnich nervovych uzlinach. Elektrochemické pulsy postupuji po
nervovych drahach velmi slozité a v kone¢ném disledku vznikd o néco silnéjsi
vzruch ve sluchové oblasti levé hemisféry, pokud se zdroj zvuku nachdzi napravo.
Ptichéazi-li zvukovy impuls zleva, je pocitovan silngji v levé hemisféfe. VétSina
akustickych nervovych drah z pravého ucha ptechdzi nakonec do levé hemisféry
a naopak. Tyto poznatky jsou dilezité pro zkoumani usni laterality. Bylo tedy

vyvozeno, Ze existuje nervové tiidici zafizeni, které filtruje zvukové informace a
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odd€luje tfeCové signdly od nefeCovych. V tom ptipadé by jedno ucho bylo
vnimavéjsi pro feCové podnéty a druhé pro podnéty netfecové. Na zékladé toho
bylo provedeno n¢kolik experimentll, pii kterych bylo zjisténo, ze u pravaku je
zpravidla vnimavéjsi pro feCové podnéty ucho prave, levé ucho pro hudbu, hluk a
pro nefecové zvuky vibec. U levaku se vSak takova pravidelnost nepotvrdila.

Vysetfeni laterality na vedouci ucho je mozno provést tak, Ze na stiil poloZime
tikajici hodinky ¢i tichy hraci strojek a spolu s dalSimi pfedméty schovame pod
pokryvku. Vysetfovaného vyzveme, aby podle zvuku nasSel, kde se zvucici

predmét nachazi. VySetfovany tak po zvuku patra jednim, a to vedoucim uchem.

[11[5]

O¢ni dominance

Vroce 1861 G. M. Humphrey zjistil u o¢i funkéni nesoumérnost. Od tohoto
okamziku se dominanci o¢i vénuje neustala pozornost.

Predpokladame, ze kazdy clovék ma jedno oko vedouci. Rozdil je pouze
v intenzité, jakou se oko prosazuje pii binokuldrnim vidéni. Dominantni oko
nemusi mit vzdy lepsi zrakovou ostrost, ta ale ovSem nesmi byt vyrazné horsi nez
u oka podftizeného. Pokud tedy neni vidéni
u obou oci stejné z patologického nebo refraktivniho divodu ¢i je pritomen
strabismus, nabyva lepsi oko vyrazné ptevahy. Je-li zrakova ostrost na obou ocich
ptfiblizn¢ shodna, pak je dominance zpravidla malo prikazna. Pokud vSak
pouzijeme vhodnych zkousek, mizeme nadvyk ocni dominance ve vétSim nebo
mensim stupni prokazat. Ve vedeni se mohou ob¢ o¢i stfidat pti divani do dalky a
do blizka (emetropické oko do dalky, myopické do blizka). Stanoveni ocni
dominance je vyznamné pii zrakové korekci. Pfi plné korekci kazdého oka
monokularné nemusi byt binokuldrné vzdy korekci optimalni. Plna korekce
podfizen¢ho oka miize narusit dominantni vliv oka vedouciho a zpisobit tak
astenopickeé potize. [1] [6]

Existuji tii typy o¢ni dominance:

Senzoricka dominance

U senzorické dominance zjiStujeme oko, které prednostné pouzivame pii
monokularnim vidéni. Zrakovy systém dava prednost jednomu oku pied druhym
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anebo druhé oko snadnéji tlumi. Rozhodujici miize byt kvalita obrazu ¢i
vzdalenost pozorované¢ho prfedmétu pii alternujicim vidéni. Piikladem
uptfednostinovani jednoho oka mtze byt napiiklad pozorovani mikroskopem. Oko,
které pouzivame pfi monokularnim vidéni, je okem zamétfovacim (sighting eye).

Okulomotoricka dominance

Okulomotorickd dominance znamena, ze u jednoho oka se projevuje lepsi fixace
pfi binokularnim vidéni (napf. pfi fixacni disparité u heteroforie se dominantni
oko odchyluje méng¢).

Smérova dominance

Touto dominanci zjistujeme smérovost pii binokularnim vidéni. Uréujeme tedy
oko, se kterym se zaméfujeme na konkrétni pfedmét. Toto oko, které je smerove
pfi binokuldrnim vidéni nazyvdme okem fidicim (controlling eye). Smérova
dominance je nejvyuzivangj$Sim typem o¢ni dominance. [1] [6] [7]

Vztahy laterality hornich koncetin, dolnich koncetin a oci

Dle A. J. Harrise lateralita dolni koncetiny tésnéji souvisi s horni koncetinou nez
s okem. Pokud je shodnd dominance horni koncetiny a oka, takika ve vSech
piipadech s nimi souhlasi i koncetina dolni. Je-li dominance horni koncetiny a oka
zktizend, pak dolni koncetina souhlasi dvakrat Cast€ji s koncetinou horni nezli
s okem. Jestlize je lateralita hornich koncetin nevyhranénd, byva dominance
dolnich koncetin vétSinou shodnd s okem.

Ve vyzkumu A. K. McBurneyové a H. G. Dunna byla zjisténa shodna lateralita
obou koncetin i oka v 67%. Shodna lateralita koncetin, ale odliSna lateralita oka v
26%, shodna lateralita horni koncetiny a oka, ale odli$na lateralita dolni koncetiny
ve 4% a shodna lateralita dolni konCetiny a oka, ale odliSnd lateralita horni

koncetiny ve 3% ptipadui. [1]

Metody urceni o¢ni dominance

Zjisténi o¢ni dominance pri monokularnim vidéni

Pro urceni vedouciho oka existuje n€kolik jednoduchych zplsobd, jak lze zjistit
o¢ni lateralitu pfi monokularnim vidéni a to napiiklad pfi pohledu do kukatka,

kaleidoskopu, klicové dirky, pohledem do mikroskopu, prihledem v kartonu

drzenym obéma rukama, pohledem do hledac¢ku kamery ¢i fotoaparatu.
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Pti vySetfovani déti, je vhodné pouzit kaleidoskop, ktery je svymi pestrymi
obrazky zaujme
a dit¢ je tak sleduje svym vedoucim okem. Je lepsi umistit kaleidoskop do
stojanku, aby zkouska nebyla zkreslena vlivem vedouci ruky, kdy dité samo drzi

kaleidoskop a neni tedy jasné, zda ur¢ujeme vedouci oko nebo ruku. [1] [5]

Zjisténi o¢ni dominance pri binokularnim vidéni

Vysetieni smérové dominance

Smérovou dominanci lze pomérné jednoduSe a spolehlivé ur€it manuskopem
(Parsontiv manuskop), manoptoskopem, prithledem kuzelem a dal$imi zkouSkami

o¢ni laterality, kterymi uréujeme oko fidici.

Zkouska manuskopem

Parsoniiv manuskop je Ctyfboky jehlan s obdélnikovou
zakladnou v §ifi obliceje, vysoky je asi 20 cm, zizeny na
vrcholu do otvoru 3x4 cm. Timto jehlanem se
vySetfovany diva obéma ocima na néjaky maly predmét
(napf. obrazek ¢i maly napis), drzenym vysSetiujicim,
ktery stoji ve vzdalenosti 3 az 4 metry od vySetfovaného.
Vysetiujici predmét drzi u svého oka tak, aby mohl urcit,
kterym okem dit¢ predmét fixuje, to je pak okem

vedoucim.

Wsetrovani ocni laterality: zkouska manuskopem

Smérovou dominanci lze také testovat napt. pomoci metody hrany a palce, kdy
vySetfovany pozoruje vzdalenou hranu a ve sméru hrany piedlozi vztyCeny palec.
Stfidave zavira leve

a pravé oko. Nebo pohledem ptes otvor, kdy vySetfovaného vyzveme, aby
predpazil, z rukou vytvoftil otvor a skrz n¢j se podival na n¢jaky predmét, ktery
vidi na zdi. Poté opét stfidaveé zavird pravé a levé oko. Pokud pozorovany objekt
pii pozorovani jednim okem, zGstava v prithledu, ¢i zistava vztyceny palec na
pozorované hrané, jedna se o oko dominantni. Pfi pohledu druhym okem obraz
vice ,,usko¢i, v tom ptipad¢ se jedna o oko nedominantni.
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Zjisténi senzorické dominance:

Senzorickou dominanci na dalku 1ze zjistit pfi pohledu na optotyp s odpovidajici
korekcei. Pted jedno oko pfedsazujeme vzdy hodnotu dané adice a zjistujeme
rozdil v jasu a kontrastu znak pti zamlZeném pravém i levém oku. Pfi srovnédni
obou obraz je lepsi vjem pii zamlzeni senzoricky nedominantniho oka (napf.
pokud jsou znaky jasnéjsi pii zamlzeni levého oka, tzn., Ze levé oko snasi
zamlZeni 1épe, pravé oko je senzoricky dominantni do dalky). Obdobné Ize
testovat senzorickou dominanci do blizka, s tim rozdilem, ze ptedsazujeme
rozptylku. Lepsi vjem je pii predlozeni rozptylky pied senzoricky nedominantni
oko (napft. znaky jsou jasnéjsi pii predlozeni rozptylky pted pravé oko, levé oko je
tedy senzoricky dominantni do blizka). [1] [7]

Vyznam stanoveni o¢ni dominance pro praxi

Nejvyznamnéj$im pro praxi je pfedevsim stanoveni dominantniho oka pro metodu
monovision pfi aplikaci kontaktnich coc¢ek. Kdy dominantni oko korigujeme do
dalky, oko nedominantni je pak korigovano do blizka. Pfi metod¢ monovision tak
dochdzi k aniseikonii. Nestejna velikost obrazti vznikajicich na sitnici je
snesitelnd do rozdilu 2 - 2,5 D. Nékterym klientim vSak tato metoda viibec
nemusi vyhovovat. Obdobi, pii kterém si zakaznik musi na tuto metodu aplikace
kontaktnich c¢ocek zvykat, se nazyvd adaptacni obdobi a je u kazdého
individualni, obvykle vSak trva cca 14 dni. V tomto obdobi je zakézano fizeni jak
motorovych vozidel, tak ovladani stroji a vSech dalSich aktivit, kde je zapotiebi
prostorové vidéni (to je po tuto dobu zhorSené). [8]

Dal§im vyznamnym stanovenim o¢ni dominance je jeji urceni pfed laserovym
zakrokem. Lékafi toto stanoveni pomaha zvolit priority 1é¢by. Pacienta bude
v prvnich dnech po operaci obtézovat méné, pokud bude dominantni oko bez

potizi. [9]

Zavér

V piispévku byly popsany typy lateralit u ¢loveka a bylo struéné nastinéno jejich
vySetteni. Dale jsme se zabyvali typy o¢ni dominance a jejich vySetfovani. Tato
pfednaska je teoretickym zakladem pro moji diplomovou préci a jeji vyzkumné

¢asti, ve které bych se rada zabyvala ovéfenim a porovnanim metod vySetieni o¢ni
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dominance a jejich souvislost s lateralitou koncetin. Metody stanoveni ocni

dominance jsou nesmirné dulezité pro optometristickou praxi.
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9. Retinoscopy

Marcela Domnik, University of Applied Sciences Velika
Gorica

RETINOSCOPY IS:

Retinoscopy is a technique to obtain an objective measurement of
the refractive error of a patient's eyes. With children and some adults it is not
possible to determine the real refractional strenght of the eye only with subjective
examination. Therefore we use objective determination. Retinoscopy has proved
over the decades to be an excellent first start and an effective means of reducing
the time spent on an examination without compromising the quality of the result.
The examiner uses a retinoscope to shine light into the patient's eye and observes
the reflection (reflex) off the patient's retina. While moving the streak or spot of
light across the pupil the examiner observes the relative movement of the reflex
then uses a phoropter or manually places lenses over the eye (using a trial frame
and trial lenses) to neutralize the reflex. Retinoscopy is also known as skiametry,
a more accurate term that indicates that shadows (reflexes) are being observed.

The retina itself is transparent and casts no shadows.
Other names that were suggested for the technique included:

e Shadow Test (coined by Priestley-Smith, a Birmingham-based
ophthalmologist)

o Skiaskopie (the Greek translation of the above coined by Egger and still
the preferred term in Germany)

o Pupilloskopie

o Koreskopie
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Head of retinoscope

Retinoscope

HISTORY OF RETINOSCOPY:

Sir William Bowman was the first man who observed an interesting shadow

which was in fact a linear fundus reflex. Because he was using a Helmholtz

76



ophthalmoscope at the time, the histories of retinoscopes and ophthalmoscopes
intertwined with each other from the start. Bowman was able to describe a method
of detecting, if not yet quantifying, levels of astigmatism in eyes with keratoconus
(a misshapen cornea). His technique was considered primarily a diagnostic one
(detection of whether a cornea was cone shaped). This was the world's first
objective refraction technique. In 1873 the French ophthalmologist Ferdinand
Cuignet used a simple ophthalmoscope to compare the variable reflexes in eyes
which subjective testing had already determined to be experiencing different
refractive errors. He could classify the patient's condition in simple categories
such as myopia, hyperopia or astigmatism by observing the size, brightness speed
or direction of the reflex. By mistake he named his technique keratoscopie,
thinking his observation was caused by the cornea. In 1878 an accurate
explanation was published by M. Mengin, thus proving that the source of the
reflex was the fundus rather than the cornea. The quantitative refraction test was
finally introduced by H. Parent in 1880.

Even though the technique was gradually being put to effective use, at the turn of
the 19th and 20th centuries there was still considerable debate over how

retinoscopy worked.

The three principal theories to emerge were:
e The Far Point Theory (Landolt)
e The Observer-Pupil Theory (Wolff)
e The Photokinetic Theory (Haass)

Sir William Bowman
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Simple retinoscopes

CLASSIFICATION:

* Classification considering the accomodation:

- Static retinoscopy: It's used in determining a patient's refractive

error. It is preformed on a working distance of 50 cm from the
client's eye. In the final refractive value we must consider +2,00 dpt
because of the working distance of 50 cm. It is performed when the
patient has relaxed accommodative status. First we blur the client's
vision and fixate a distant object. We use it for monocular
determining of refraction of a distant point.

- Dynamic retinoscopy: The client fixates the object binocular (usually

on a retinoscope), converges and accomodates. This method gives us

additional data for close sight analysis and close sight correction.

» Classification considering the reflex neutralization method:

- Stable method: we stay on a constant distance with retinoscope,

neutralize the reflex by changing the glasses in front of the eye i

every meridian separately.
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- Labile method: we achieve the neutral point by changing the

retinoscopical distance for each meridian separately.

- Bimetric _method: in a weaker breaking meridian the reflex is

neutralized stable, in a stronger breaking meridian reflex is

neutralized labile.

- Cylindric _method: in a weaker breaking meridian reflex is

neutralized stable, in stronger breaking meridian with minus cyl.

glasses.

e Classification considering the type of retinoscope:

- fleck® retinoscope

v

Strich retinoscope

- ,,strich® retinoscope

» Classification considering the direction of light beams:

- in a divergent beam

- in a convergent beam
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MOVEMENT OF REFLEX:

Mpyopes display an "against" reflex, which means that the direction of

movement of light observed from the retina is a different direction to that in which

the light beam is swept.

Hyperopes, on the other hand, display a "with" movement, which means that

the direction of movement of light observed from the retina is the same as that in

which the light beam is swept.

Movement of reflex
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STATIC CYLINDER METHOD
(procedure):

- We secure the initial conditions — blurring both eyes to 0,1 vision

- We search for the weaker breaking meridian and neutralize the reflex in it
» movement with the reflex — we add + glasses
* movement against the reflex — we add — glasses

- We determine the axis of minus cylinder (it is ca. under 90° on already

neutralized meridian)

- We correct the cylinder with minus cyl. glasses

- The same procedure is used on the other eye

- Result: with gained values we must also consider working distance (50cm,

+2,00 dpt)
OTHER ADVANTAGES OF PERFORMING RETINOSCOPY:

- Discovery of irregular reflexes

- Irregular cornea — keratoconus, keratoglobus, PMD, condition after
keratoplastics

- Irregular eye lens — lenticon

- Discovery of separation of objective and subjective refraction (rebound is
given by choroid, subjective impression of a picture is controlled by

retina)

* subjective refraction is more in + ... possibly raised sensory retina
» subjective refraction is more in - ... possible effect of

accomodation

CONCLUSION:

Retinoscopy has proved over the decades to be an excellent first start and an
effective means of reducing the time spent on an examination without

compromising the quality of the result. With very young patients or those who
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have difficulty communicating, retinosocopy has sometimes been the main
method of obtaining a refraction.

Unfortunately, it does not provide us accurate results of refractive error. Because
of that, it is always better to use it with other procedures and methodes, such as

subjective refraction.

REFERENCES:

http://www.college-optometrists.org/en/knowledge-
centre/museyeum/online exhibitions/optical instruments/retinoscopes.cfim
http://en.wikipedia.org/wiki/Retinoscopy

Osnove refrakcije, Raizner

82


http://www.college-optometrists.org/en/knowledge-centre/museyeum/online_exhibitions/optical_instruments/retinoscopes.cfm
http://www.college-optometrists.org/en/knowledge-centre/museyeum/online_exhibitions/optical_instruments/retinoscopes.cfm
http://en.wikipedia.org/wiki/Retinoscopy

10. Syndrom suchého oka

Be. Tereza Sevéikovd, CVUT, Fakulta biomedicinského
inZenyrstvi, obor Optika a Optometrie

Abstract:

Dry Eye Syndrome

Dry eye syndrome is one of the most frequent disease in ophtalmologist’s
office. Patients with this disease often suffer from subjective symptoms: feeling of
sand in the eyes, redness, burning of the eyes, itchy eyes, increased lacriamtion
and sometimes photophobia appears. Subjective symptoms are a sign that the tear
film is wrong. Disorders of the tear film may cause changes in the cornea and
conjuctiva. These problems are aggravated when patients come in smoky, windy
or air-conditioned enviroment. Difficulties affecting drugs that patinets commonly
used, such as: contraceptives, diuretics or drugs to pressure.

Dry eye syndrome doesn’t occur separately but alwyas associated with other
eye diseases. Therefore the correct and timely diagnosis (anamnesis, Schirmer’s
test, BUT-test and slit lamp examination) is very important. The therapy is very
individual but the doctor should try to find the most appropriate formo f therapy
that will suit the patient. Correct, timely diagnosis and therapy can relieve the
patient from subjective symptoms and improve quality of life.

In the presentation will be mentioned distribution of dry eye syndrome,
relation with Sjogren’s syndrome, diagnostics with very important clinical tests

and therapy of syndrome.

SYNDROM SUCHEHO OKA

Syndrom suchého oka je charakterizovan o€nimi ptiznaky a zménou o¢niho
povrchu. VSe je vyvoldno nestabilitou slzného filmu nebo jeho hyperosmolaritou.
Slzny film ma dualezitou funkci, udrzuje zdravy povrch oka, jiz mald porucha
kvality a kvantity slzné¢ho filmu mtize vyvolat ptiznaky suchého oka. Slzny film
se sklada ze tfi zdkladnich vrstev — mukozni, vodna a lipidova vrstva, z nichz
kazda vrstva plni svou funkci. Muko6zni vrstva snizuje povrchové napéti a méni

hydrofobni povrch epitelu rohovky na hydrofilni. Hlavni funkci vodné vrstvy je
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udrzeni hladkého optického povrchu oka a lubrikace o¢niho povrchu. Dalsi
dalezitou funkci je zvlhCovani a vyziva rohovky, protoze obsahuje velmi
dalezitou baktericidni latku lysozym. Lipidovd vrstva zabrafiuje odpatovani,
zvySuje povrchové napéti a slzy diky tomu neptetékaji okraj vicka. Syndrom
vznikd z mnoha pfic¢in. Nejcastéji se d€li na lokalni a celkové. Lokalni pticiny
zahrnuji zénéty vickovych okrajii nebo chybnou funkei vicek. Celkové pficiny
zahrnuji faktory vnéjstho prostiedi, Gginky 16kt a noSeni KC. Subjektivni
ptiznaky zpocatku pifevazuji nad objektivnimi néalezy. Mezi nejznamé;jsi
subjektivni ptiznaky patii: pocit sucha, pocit ciziho téliska v oku, paleni a fezani.
Vse se zhorSuje pifi pobytu v klimatizovaném, zakoufeném, praSném prostiedi.
Typickym objektivnim ptiznakem je sniZeni nebo uplné chybéni slzného menisku
pti okraji dolniho vicka. Déle l1ze na stérbinové lampé pozorovat spojivkoveé tasy,
které probihaji soubézné s vickovym okrajem, mikrodefekty v epitelu rohovky ¢i
prekrveni spojivky.
Klasifikace syndromu suchého oka

Syndrom suchého oka lze rozdé€lit podle mnoha uhli pohledu. Nejcastéji se
setkavame s klasifikaci podle deficitu slozek slzného filmu, a je mozné d¢lit také
podle nové kasifikace — madridské, ktera byla vytvorena na 14. Kongresu Societas
Ophtalmologica konaném v Madridu. Porucha mucinové slozky souvisi s
poskozenim poharkovych bunék spojivky, pii deficitu mucinové slozky se méni
stabilita slzného filmu. Pfi deficitu vodné sloZky se sniZi produkce slz hlavni
slznou zlazou a nejcasteji lze tento deficit pozorovat u Sjogrenova syndromu.
Porucha lipidové slozky je nejCasté€ji zpusobena poruchami Meibomovych Zlazek.
Pti poruSe nalézame typické znaky pro chronickou blefaritidu. Okraje vicek jsou
zarudla a ztlustéla, mezi fasami se nachazi hnisavy sekret, ¢asto zaschly.

Madridska klasifikace - Studie byla zaméfena na pacienty se suchym o¢nim
povrchem, u kterych bylo nalezeno vice nez 100 riznych pfic¢in. Diagnéza byla
posuzovana podle tfi parametri — Etiologie, Histopatologie, Klinické zavaznosti.

e FEtiologicka klasifikace — déli se do celkem do 10 skupin, ale budou

zminény jen nekteré.
- Vékem podminéné = v&kem vSechny tkané¢ v téle

degeneruji. Lakrimélni vylucovani se zacina sniZovat
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kolem 30. roku zivota. Po 45. roce zivota lidé zacinaji za
urc¢itych okolnosti zaznamenavat symptomy suchého oka.

- Hormonalni = Problém suchych oc¢i souvisejici s
hormonalnimi potizemi muzZe nastat béhem laktace, pfi
odnétich pohlavnich zlaz, pfi uzivani antikoncepce na bazi
estrogenu a také b&hem klimakteria a v obdobi po
menopauze. Zvlast v obdobi po menopauze se problém
suchych oc¢i zvySuje a projevuje se u vSech Zen.

- Farmakologické = Suchost o¢i v nékterych ptipadech
zpusobuji i1 1€ky, které maji hyposekrecni vedlejsi ucinky.
Mezi né patii, antidepresiva, antiparkinsonika,

antihistaminika, diuretika a mnoho dalSich.

vvvvvv

exokrinni systémy. Funkce tifi zadkladnich typu zlaz tvofici slzy a

epitel rohovky spolu uzce souvisi. Mezi tii zédkladni typy zlaz patfi:

zlazy, které produkuji vodnou slozku slzného filmu (hlavni a vedlejsi

slzné zlazy), zlazy produkujici lipidy (Meibomovy, Zeissovy a

Mollovy) a zlazy produkujici mucin (poharkové bunky, epitel).

Klasifikace se déli do skupin, podle toho, kterad ze 714z je postizena.

Klasifikaci podle klinické zavaznosti lze dé€lit podle intenzity

postizeni.

IL.

I1.

IV.

stadium — mirna forma se vyznacuje zten€enim slzného menisku a
nepatrnymi zahyby na spojivkach.

ztenc¢enim slzného menisku, epitelidlnimi mikrodefekty na povrchu
rohovky. Lze pozorovat i spojivkové fasy s mnohacetnymi sklady.
stadium - Stfedn¢ tézkd forma suchého oka je charakterizovana
nepravidelnym slznym meniskem se znacnym poSkozenim epitelu.
Hyperemie spojivky a jeji fasy jsou vyrazné.

stadium - Tézka forma suchého oka je charakterizovana
nepravidelnym tvarem slzného menisku, znaénym epitelidlnim
poskozenim rohovky a vyraznou hyperémii. Spojivkové tasy jsou

Siroké.
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Souvislost se Sjogrenovym syndromem

Suché oko je komplexni onemocnéni, které vzdy souvisi s jinym o¢nim nebo
celkovym onemocnénim. Nejcastéji je suché oko diagnostikovano se
Sjogrenovym syndromem. SS je chronické zanétlivé onemocnéni, které vznika
postizenim exokrinnich 714z, slznych i slinnych. Syndrom se dé€li na dvé skupiny.
Pokud je postizena spojivka a sliznice dutiny Ustni, jedna se o primarni SS. Pokud
je postizeni spojeno s projevy systémového onemocnéni pojiva, kloubli a
zazivaciho traktu, jedna se o sekundarni SS. Typickym subjektivnim obrazem je
pocit ciziho télesa, suchost oka, unava, paleni, ale i suchost sliznic = xerostomie.
Diagnostika zalezi na klinickych projevech, nasledna terapie je mezioborovou
zalezitosti, kdy na pacienta dohlizi n€kolik odbornik.
Diagnostika

Diagnostika suchého oka je slozita a nelze ji provést pomoci jediného testu.
Dr.med. Thomas Kaercher sestavil diagnézu pomoci 3 postupnych krokl: Low
tech diagnostika, Klinické vySetfeni a High tech diagnostika.
Low tech diagnostika

Pomahé diagnostikovat pacienty s nejednoznaénym syndromem suchého oka.
Skladd se =z nékolika krokli: dotaznik (udaje z anamnézy pacienta),
biomikroskopie pfedniho segmentu (spojivkové fasy), hyperémie spojivky,
keratometrick¢ zobrazeni (pomoci Jawalova keratometru mulzeme hodnotit
nestabilitu slzného filmu).
Klinické vySetieni

Sklada z n€kolika testl, pouziva se kombinace nékolika z nich.

Schirmeriiv test - Schirmerlv test patii mezi nejstarsi klinické testy pro stanoveni

(24

diagnézy syndromu suchého oka. Pomoci Schirmerova testu se méti kvantitativni
sekrece slz. Schirmertv test 1ze provést za pouziti anestetik 1 bez nich.

Schirmertv test I (bez anestetika), timto testem se méti bazalni a reflexni sekrece.
MnozZstvi sekrece se stanovuje pouzitim filtracniho papirku, ktery se vklada do
spankového kvadrantu spodniho vic¢ka. Na papirku se méti délka zvlhcené casti.
Doba pro urceni vysledkli je 5 minut. Normalni hodnoty jsou pies 15 mm.
Hodnoty pohybujici se mezi 10-15 mm ptedstavuji deficit slz a méné nez 10 mm

suché oko.
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BUT-test - Pomoci n¢j lze vySetiit stabilitu slzného filmu, tedy dobu potiebnou k
roztrzeni slzného filmu. Pouziva se barvivo fluorescein, které se aplikuje do
spojivkového vaku, vySetiuje se pomoci Stérbinové lampy a kobaltového filtru.
High test diagnostika

Nepouziva u rutinnich vysetieni, ale u specidlnich problémi a u pacientt, kteti
jsou zafazeni v urcité studii. Mezi testy lze zatfadit vzorek interference lipidového
filmu, lactoferinovy test a osmolarita slz.
Lécba

Lécba syndromu suchého oka je komplexni a liSi se podle zavaznosti
onemocnéni. Zjist'uje se, jaka slozka slzného filmu chybi nebo je porusena a podle
toho se zvoli vhodné l1écba. Lze ji provést nékolika zpiisoby:
Uprava zevniho prostiedi = pacientovi se doporu¢i vyhybat se prostiedi, které

syndrom suchého oka ztéZuje — prasné, zakoutené, klimatizované, vétrné.

Medikamentozni lécba = mezi tuto 1&Cbu patii: umélé slzy (ve form¢ masti, gela,
kapek). Slzy se snazi pokryt oko stabilni stejnomérnou vrstvou slzné¢ho filmu,
zabrénit vysychani oka. V CR je veliké mnozstvi umélych slz (Lacrisyn, Refresh).
Jedinym problémem umélych slz je pfisada — konzervacni latka, ktera muze
vyvolat alergickou ¢i toxickou reakci. Déale mezi medikamentdzni 1€cbu patii

stimulace slz, kdy dochazi ke stimulaci slzné zlazy a rozsifeni cév.

Banda? kontaktni ¢oc¢kou = doporucuje se, pokud jiz nestac¢i medikamentdzni
1éba. Pouziva se hydrofilni terapeutickd KC, kterd na oku piisobi jako vodna
bandaz.

Chirurgicka lécba = k chirurgické 1€cbé se pfistupuje jen u tézkych forem
suchého oka. Nejcastéji se provadi obturace slznych bodli pomoci specialnich

uzaveru.
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11. Pruzkum dodrzovani zasad

zdravého noseni kontaktnich cocek

Bec. Hana Holubova, CVUT, Fakulta biomedicinského
inZenyrstvi, obor Optika a Optometrie

Kontaktni ¢ocky jsou jednou ze soucasnych moznosti korekce refrakéni
vady. Jejich noSeni je bezpecné, pokud jsou dodrzovany ptredepsané postupy a
zasady, zejména v oblasti péfe o né. Pii nedodrzeni zisad zdravého noSeni
kontaktnich cocek miize dochéazet ke zdravotnim komplikacim. Tento vyzkum
zjiStoval, zda nositel¢ v praxi dodrzuji popsané¢ zédsady zdravého noSeni
kontaktnich cocek. Otazky dotazniku byly zaméfeny zejména na péci o kontaktni
cocky, ptfendSeni kontaktnich cocek, dochazku na pravidelné kontroly a

v neposledni fadé také na ocni komplikace.

Abstract:
Survey of the principles of healthy wearing contact lenses

The contact lenses represent one of modern possibilities of correction of
refraction. Their wearing is safe if the prescribed rules are kept, especially in the
area of lenses care. In opposite case, the health complications can appear. This
survey investigated, if the users keep the prescribed principles of healthy wearing
contact lenses in practice. Questionnaire were focused on the care of contact
lenses, contact lenses over-wearing, attendance at regular checks and last but not

least, the ocular complications.
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Stale vice lidi, kterym nevyhovuje noSeni bryli, se obraci k nosSeni kontaktnich
¢ocek. Kontaktni cocky oproti brylim poskytuji vétsi zorné pole a mensi
zobrazovaci vady. Minimalizuji rozdil velikosti sitnicovych obrazl
u anizometropie. Kontaktni ¢oc¢ky tedy predstavuji jednu ze soucasnych moznosti
korekce refrakéni vady. Jejich noSeni je bezpecné, pokud jsou dodrzovany
pfedepsané postupy a zasady, zejména v oblasti péce o n€. Pti nedodrZeni zasad
zdravého noSeni kontaktnich cocek miZze dochazet ke zdravotnim komplikacim.

Jiz od pocatku vyvoje kontaktnich cofek bylo zapotiebi feSit usazovani
bilkovinnych a lipidovych depozit ze slzného filmu a prachovych Ccastic
z okolniho prostfedi. Tyto necistoty zplsobuji nepiijemné pocity pifi noSeni
kontaktni Cocky a také mohou zplisobovat néktera oni onemocnéni.

Cilem spravné péfe o kontaktni CoCky je chranit oko nositele pred
poskozenim a infekei, udrZet fyziologickou funkci oka a zvysit pohodli pfi noSeni
kontaktni cocky. Existuje vice moznosti, jak cistit kontaktni ¢ocky. Vyvoj v
dnesni uspéchané dobé, s cilem usSetiit Cas, zjednodusit péci a zajistit maximalni
komfort nositele, vyustil do tzv. all in one systémi, tedy viceucelovych roztok,
které jsou dnes nejpouzivanéjsi. Mezi dal$i metody ¢isténi patii také vyvarovani,
které je jiz zastaralé a nepouziva se, dale enzymatické ¢isténi, které je vhodné pro
odstrafiovani bilkovinnych depozit, a v neposledni fadé¢ také peroxidové systémy,
které byvaji oznaCovany jako zlaty standart v péci o kontaktni ¢ocky. V ptipade
oplachovacich systémi je nutné klientim neustdle zdaraziovat dulezitost
mechanického ¢iténi (mnuti KC v dlani). Mnutim se odstrani vrstva usazenin a
mikroorganismil na povrchu ¢ocky a tim je nasledna desinfekce t¢inné;si.

Pfi noSeni kontaktnich ¢ocek je rohovka oslabovana hypoxii, mechanickym
drazdénim a naslednymi metabolickymi zménami. Pfi nedostatecné péci o
kontaktni ¢ocky nebo nedodrzeni hygienickych zdsad muize snadno dojit ke
kontaminaci kontaktni ¢oc¢ky a naslednému vniknuti infekce do oka. Brennan a
Coles (1997) odhadli, Ze riziko mikrobidlni keratitidy je 60x vétsi u nositelt nez u
nenositelii. Nejcastéjsim patogenem zpusobujici rohovkovy vied byva bakterie
Pseudomonas aeruginosa. Dal§im zakefnym onemocnéni souvisejicim s noSenim
kontaktnich ¢ocek je akantamébova keratitida.

V ramci mé bakalarské prace jsem vytvofila dotaznik, ktery se zabyval

realnym piistupem nositeld k péci o kontaktni cocky. Dotaznikového Setfeni se
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zlUcastnilo 164 respondentll, z nichZ 80 % tvoftily Zeny a 20 % muzi. Dotaznik byl
Siten predevSim mezi studenty Fakulty biomedicinského inZenyrstvi nebo
prostiednictvim socidlni sité facebook, proto vice nez 73 % tvofili respondenti ve
veku 15-26 let.

Kontaktolog by m¢l vybrat zékaznikovi kontaktni cocku, ktera bude
vyhovovat parametrim jeho oka. Pfi prvni aplikaci je povinen budouciho nositele
proskolit o spravné manipulaci s kontaktni coCkou a také o zékladnich
hygienickych pravidlech. Podle mé zkuSenosti je nutné zdkaznikovi veskeré kroky
v péci o kontaktni Cocky také nazorné ukazat. Je dulezité také poukazat na rizika
vyplyvajici z nedodrzeni zakladnich pravidel. Z vysledkii dotazniku vyplynulo, Ze
nebylo proskoleno pouze 6 respondenti. M4 hypotéza, Ze nejsou odborné
proskoleni respondenti kupujici oCky na internetu, ovSem nebyla potvrzena.

S celkovym ristem cen se podle mého nazoru snazi i nositelé kontaktnich
¢ocek usettit. Proto voli nejcastéji CoCky s planovanou mési¢ni vyménou, které
vychazeji levnéji nez Cocky jednodenni nebo cEtrnactidenni. Bohuzel si ale
neuvédomuji fakt, ze k zdsadam spravné péce o kontaktni coCky patii i nemalé
mnozstvi dalSich vynaloZenych penéznich prostfedkil na roztoky, hydratacni
kapky nebo nasledna léCebna terapeutika.

Nejlepsi ceny, at’ uz kontaktnich ¢ocek, tak i prostfedkii péée o n¢€, na trhu
poskytuji hlavné internetovi prodejci. Internetové obchody mohou nabizet nizké
ceny diky mnoZstevnim slevam pii nakupu ve velkoobchodech, protoze odebiraji
znacné objemy zbozi. Do jejich cen se také neodraZi pomérna Cast za najmy,
vybaveni optiky, platy zaméstnanci, elektfinu atd. NejspiSe z tohoto diivodu jsou
takové rozdily mezi cenou za kontaktni Cocky na internetu a v optice nebo
specializovaném oftalmologickém pracovisti. Odborné spolecnosti ve spolupraci
s prvododavatelskymi firmami se sice snazi pfichdzet s navrhy opatieni ¢i feseni
situace, presto vice nez polovina respondentli vyuziva levnéjsiho ndkupu pomoci
internetu. Internetovy prodej ovSem nemiize nahradit osobni ptistup, odborné rady
a celkovy servis poskytovany v optikdch nebo u o¢niho 1¢kate.

Castym prohieskem pii nedostateéném dodrzovani zékladnich pravidel je
¢isténi kontaktnich cocek. Jak z dotazniku vyplynulo, pouze 46 % respondentli
Cisti kontaktni CoCky tak, jak je doporucovano, tedy pii kazdé manipulaci.
Zarazejici jsou hlavné pocCty nositeld, ktefi Cisti Cocky pouze, kdyz si vzpomenou

(16 respondentil), a kteti Cisti Cocky, az kdyz je drdzdi v oku (13 respondenttt).
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Nasli se 1 3 respondenti, ktefi necisti kontaktni Cocky viibec. Divodem tohoto
Spatného navyku muize byt uspora ¢asu nebo nedomysleni disledkd tohoto
zanedbani péce.

Cisténi kontaktnich o¢ek neznamena pouhé uloZeni do pouzdra s roztokem.
Pted samotnym ulozenim do pouzdra je nutné ¢ocku mechanicky ocistit tfenim
ukazovacku v dlani a nasledné oplachnout. Casto zanedbavanym mechanickym
CiSténi se totiz odstrani velkd cast usazenin a mikroorganismi usazenych
na povrchu ¢ocky. Bohuzel mechanické ¢isténi provadi pouze 32 % respondentii.
Peroxidovy roztok, zlaty standard v péci, pouziva 14 % respondentti. Tento tdaj
sved¢i o tom, Ze tento zpiisob Cisténi neni zatim ptilis rozsifen. Peroxidovy roztok
byva v optikach vétsSinou doporucovan az tehdy, kdyz je nositel piecitlivély na
nékteré slozky viceucelového roztoku nebo ma problémy se slznym filmem.

Roztok na kontaktni Co¢ky by nemél byt pouzivan po dobé pouzitelnosti,
protoze by se mohl zacit kazit nebo drazdit v oku. Hlavnim diivodem pouzivani
roztokd po dobé jejich exspirace je pravdépodobné opét snaha usSetfit. Mozna,
kdyby byli nositelé 1épe pouceni o riziku, které s tim souvisi, davali by si na
exspiraci roztoku vétsi pozor.

Pokud chceme uchovat ¢ocky opravdu Cisté, je nutné udrZzovat v Cistoté také
pouzdro, do kterého je ukladdme. Soucasti kazdého baleni roztoku je vzdy nové
pouzdro. Takto by mélo tedy dochdzet k pravidelnému vyménovani pouzdra
piiblizné po 3 mésicich. Za tuto dobu a dostate¢né péci o pouzdro, by nemélo
dojit k vyraznéjsi kontaminaci pouzdra. OvSem zlistava zahadou, pro¢ skoro
polovina respondentii nepouZije nové pouzdro, i kdyZ je zdarma v baleni roztoku.
Z téchto vysledkli plyne, Ze by nositelé méli byt vice upozorinovani
na vyménovani pouzder, naptiklad pii nakupu novych roztokd.

Z divodu zamezeni kontaminace vyc€isténé kontaktni ¢ocky je dillezité menit
roztok v pouzdie pfed kazdym ulozenim cocky. Na otazku: ,Jak Casto ménite
roztok v pouzdie?* odpovédelo 42,36 % respondentl: ,,Pti kazdé manipulaci® a
21,53 % respondentii: ,,Kazdy den“. Tyto odpovédi by se daly brat jako totozné,
proto celkovy soucet respondentll spravné meénici roztok v pouzdie je 63,89 %.
Tento vysledek neni dokonaly, ale v porovnani s jinymi ¢astmi dotaznikového
Setieni je uspokojivy. Respondenti pouzivajici n€které typy mésicnich ¢ocek je
mohou nosit kontinuadln€. Je zde tedy mozZnost urcitého zkresleni tim, Ze,

naptiklad, pouzili odpovéd’ moznosti méné nez jednou tydné.
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Pouzdro je nachylné ke kontaminaci bakteriemi nebo mykotickymi
organismy. V otazce Cislo 13 jsem se tudiZ zajimala o zpisoby, jakymi
respondenti peCuji o pouzdro. Bylo mozné oznacit vice odpovédi. Nejvice
respondentl (61,81 %) vyplachuje pouzdro viceucelovym roztokem, coz ale neni
dostate¢né. Pro zahubeni bakterii, napiiklad pseumonady, je tfeba nechat pouzdro
vyschnout. Zarédzejici je tedy, ze pouze 31,28 % respondentil jej nechd vyschnout.
Dlvodem mulZe byt mald informovanost o rezistenci pseumonddy vuci
desinfek¢nim slozkdm vicetcelovych roztokd.

Pravdépodobné¢ nedostatecnd poucenost zpisobila, ze témétr 40 %
respondentli pouziva k oplachnuti ¢ocky nebo pouzdra vodu. Ackoli pitnd voda
podléha piisnym kontrolam a zvlaste¢ ve velkych méstech byva jest¢ chemicky
upravena, ipfesto se vni mohou objevit patogenni mikroorganismy (napf.
Acanthamoeba). Tyto organismy se rady zdrzuji ve vlhkém prostiedi, jako je
vodovodni kohoutek.
rezimu noSeni kontaktnich ¢ocek. Nésledky piendseni jsou popsany v teoretické
¢asti. Kazda ¢ocka ma svou dobu pouzitelnosti, kterd je vyrobcem urcena podle
materidlové Zivotnosti a tvorby usazenin. Predpokladam, ze diky tomu, ze
dotaznik byl zcela anonymni, odpovidali respondenti podle pravdy. Proto
pokladdm vyhodnoceni této otdzky za alarmujici. At uz zdmérné, ¢i nezdmeérné,
kontaktni Cocky ptenasi vice nez 73 % respondenti. Nositelé by méli byt vice
upozornovani, ze prendsenim kontaktnich CoCek vyrazné zvySuji riziko ocnich
komplikaci. Z dotazniku také vyplynulo, Ze dokonce pét respondentli nosicich
jednodenni ¢ocky je ptenasi. Tato forma prendSeni je nejhorsi. Jednodenni ¢ocka
je opravdu urCena ktomu, aby se rano nasadila a veCer vyhodila. Neni
konstruovana k opakovanému pouziti.

Pravidelnymi kontrolami zraku se déd uc¢inné pfedchazet komplikacim a vcas
odhalit pocinajici onemocnéni. Prognéza u v¢€as odhaleného onemocnéni je vzdy
nckolikandsobné vys$i nez u pokroc¢ilého nalezu. Kontaktni ¢ocka je v pfimém
kontaktu s okem, proto je tieba dochazet na preventivni prohlidky s kontaktnimi
coCkami Castéji nez na bézné prohlidky zraku. Pfesto t¢éméf polovina respondentt
nedochazi na kontroly ani jednou ro¢né€. Pravdépodobné i to je z diivodu Setfeni
na nepravém misté, na vlastnim zdravi. Pfitom, podle mého nazoru, fada optik

v ramci vérnostnich programt pro klienty nabizi kontroly zdarma, pokud zakaznik
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pravidelné nakupuje ¢oCky prave v jejich zatizeni. Bohuzel, v ramci boje o klienta
dnes v nemalo optikach nabizeji vySetfeni zraku nebo kontrolu zdarma plosné, coz
vede k devalvaci hodnoty odborné prace a dehonestaci celého oboru.

Z vysledkt prizkumu vyplyva, ze jen velmi maléd ¢ast nositeli kontaktnich
¢ocek nema pii noSeni obtize. Na pohodli pii noseni kontaktnich ¢ocek ma vliv
nejen uzivani 1€ka, ale 1 vliv prostfedi (naptiklad klimatizace), prace s poc¢itatem a
jiné. Nejcastéji uvadénou obtizi je pocit suchého oka, fezani a paleni. Pocit
suchého oka je v dnes$ni dobé velmi diskutovanym problémem. Trpi jim vSak i
mnoho nenositeld. Pfi€in suchého oka je spousta. Mezi nejCastéjsi patii
hormonalni zmeény, alergie ¢i revmatické nebo interni poruchy. Trvalym
osychanim oka muize dojit k tvorb& odérek na povrchu rohovky a k naslednému
zhorSeni jeji prihlednosti. Proto je dulezité, aby nositelé byli pod dohledem
ocniho specialisty.

V pribéhu noSeni kontaktnich cocek prodélalo 16 % respondentid ocni
onemocnéni. Pii noSeni kontaktni ¢ocky mohou na povrchu oka vzniknout malé
odérky, kterymi do oka muze vstoupit bakterie. NejCastéjSim onemocnéni byva
zanét rohovky, ktery je zpasobovan hlavné bakteriemi. Riziko vzniku

rohovkovych zanéth se snizuje s dislednym dodrZzovanim hygienickych pravidel.
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12. Soft lenses complication
Maria Cagalj, University of Applied Sciences Velika Gorica

INTRODUCTION

Contact lenses are used to correct refractive error, improve visual acuity, and
enhance appearance for cosmetic reasons. Improper use of contact lenses can
cause numerous complications, which are manifested in various clinical signs and
symptoms.

Every contact lens complications require rapid diagnosis and treatment to prevent
vision loss. With millions of individuals wearing contact lenses, even a small
percentage of complications can constitute a big health problem.

These complications affect about 4 percent of the ophthalmic patient population.
Chronic contact lens complications can have long-term effects such as decrease in
corneal thickness as well as increase cornea curvature and surface irregularities.
Contact lenses can also cause injury to the cornea through mechanical factors or
from lens deposits.

Proper diagnosis and treatment is essential in maintaining optimal health for the
affected contact lens patients.

Contact lens complications are as varied as they are common, involving the lids,
conjunctiva, and all layers of the cornea (ie, epithelium, stroma, endothelium).
When reviewing complications, grouping them according to which anatomical
structure is primarily affected can be helpful, and also they can be infectious or

non-infectious.
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DIVISION OF COMPLICATIONS BY LOCATION IN THE EYE, AND
INFECTIOUS AND NON INFECTIOUS

NONINFECTIOUS INFECTIOUS
LOCATION COMPLICATIONS COMPLICATIONS
Toxicity
Eyelids A;gg;iy Blepharitis
Meibomian Gland Dysfunction
Injection
Conjunctiva Ed'erpa Bagterial C(‘)njun'ct.i\./itis
Staining Viral Conjunctivitis.
Giant Papillary Conjunctivitis
Hypoxia Microbial corneal infections
Abrasion Amoebic (Acanthamoeba)
Distortion
Reactions to contact lens Bacterial:
solutions Epidermidis
Cornea Corneal infiltrates Pseudomonas
(all layers) Epithelial stainings Aeruginosa

Edema, 3/9 staining
Blebs
Neovascularizations
Superficial cornea pannus
Dry eyes

Fungal infections,

Viral:
Adenovirus
Herpes simplex virus

NEOVASCULARIZATION

Neovascularization can be seen at the limbus in cases of chronic hypoxia from

contact lens wear.

Neovascularization is characterized by the growth of blood vessels into the

normally avascular cornea to supply oxygen and nutrients to this tissue. This is

more commonly seen in patients using soft extended contact lenses or wearing

daily wear contacts, especially the thick-edged high-minus soft lenses of low Dk/t,

or with the equally thick and low Dk/t inferior edges of soft toric lenses. In
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patients wearing rigid gas permeable contacts, pannus can occur from epithelial
desiccation, and is characterized by chronic 3 and 9 o'clock staining.

This can be achieved by switching to a more appropriate contact lens material,
refitting with an RGP lens, or reducing the wearing schedule. Again, the condition
may resolve with complete cessation of lens wear. Compliance to whatever

regimen set forth by the optometrist is very important.

DRY EYES

Dry eye is a common disorder of the tear film characterized by tear volume
deficiency or excessive tear evaporation. The contact lens patient with dry eyes is
first diagnosed through subjective complaints like burning, dryness, irritation,
blurry vision when wearing contacts for a prolonged period. Clinical exam often
reveals meibomian gland dysfunction, reduced inferior tear prisms, and excessive
debris in the tear layer.

Dry eyes can worsen and complicate contact lens wear in about 50 percent of
patients such that those patients are often intolerant of contact lens wear.
Diagnostic tests such as tear breakup time, Schirmer test, phenol red thread

tests, can be used to determine the extent of the dry eyes.

Simple treatments include; Use of rewetting drops, especially the
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preservative free for those with extreme sensitivity, proper lid and lens hygiene to
reduce incidence of protein deposits. Also more frequent blinking can help bring

relief. One can also consider changing the lens material.

CORNEAL HYPOXIA

Corneal hypoxia is one of the most common complications of contact lens wear

and in this condition the cornea is deprived of much needed oxygen. The cornea
has no blood supply of its own, so it gets oxygen only from tears and directly
from the atmosphere. Contact lenses reduce the oxygen supply to the cornea,
making the cornea swell. Thus, hypoxia can cause corneal changes like
microcysts, central corneal clouding, reduced sensitivity, and in some instances
infiltrates. Hypoxia can induce a change in most corneal layers in the form of
striae, more than 2mm of corneal pannus that is unrelated to 3 and 9 o'clock

staining, endothelial blebs, and stroma thickening.

MICROCYSTS

Are small (15 pm to 50 um), irregularly shaped inclusions commonly found in the
paracentral to mid-peripheral zones of the cornea, which develop secondary

to hypoxia and reduced epithelial regeneration.

Thought to be a collection of dead cells and metabolic by-products. They show
reversed illumination, which suggests they have a higher refractive index than the
surrounding tissue. Patients with microcysts and vacuoles rarely report symptoms.

These patients should be fitted with the highest Dk silicone hydrogel lens.

VACUOLES

Round in shape, with distinct edges and displaying unreversed illumination.
Larger and more discrete than microcysts, vary in size from 20-50 pm.
As with microcysts client who has vacuoles should be fitted with the highest Dk

silicone hydrogel lens.
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BLEBS

Observed with specular microscopy or with high magnification biomicroscopy the
Endothelial cells appear as black area in the as they do not reflect light towards
the observer. Blebs occur within minutes of inserting a contact lens on the eye and
disappear within hours after insertion.

It is recommended to remove the lens and change of materials with higher oxygen

permeability.

Mikrociste

— 1 '

CONTACT LENS- INDUCED
PERIPHERAL ULCER (CLPU)

Clpu is defined as a circular, well-circumscribed, dense, yellowish-white, focal
corneal infiltrate (0.2 mm to 2.0 mm in diameter) located in the peripheral to
midperipheral cornea. It is always located in the anterior stroma and has a
complete loss of overlying epithelium. Symptoms can vary but may include pain
or soreness, irritation and watering.

There is less likely to be significant inflammation and anterior chamber reaction.
Treat appropriately with and discontinue lens wear till the ulcer heals. It is
recommended that the patient discards their current contact lenses even after

resolution.
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SUPERIOR EPITHELIAL ARCUATE
LESION (SEAL)

Seal is defined as a thin, arcuate white lesion in the superior cornea, usually
located within 1 mm to 3 mm of the superior limbus between 10 and 2 o'clock.
They can be up to 0.5 mm wide and range from 1 mm to 5 mm in length. High Dk
silicone hydrogel lenses have overcome many of the hypoxic problems associated
with traditional extended wear, but seem to contribute to the formation of these
non-inflammatory lesions as a result of mechanical disturbances or trauma when
wearing silicone hydrogel lenses.

The characteristic finding in SEAL is the presence of the peripheral white lesion,
which should be obvious even without the use of vital stains.

Switch from High Dk lens. Lubrication with artificial tears as needed.
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MICROBIAL KERATITIS (MK)

Microbial keratitis occurs due to a corneal infection by replicating
microorganisms (bacterial, viral, fungal or amoebae). In contact lens wear, it is
usually preceded by hypoxia and/or an epithelial break. Extended contact lens
wearers are more prone to develop MK. Contact lens-related MK is most
commonly caused by the Staphylococcus species. Symptoms of MK include
rapidly increasing pain, severe redness, intense epiphora and photophobia.
Discontinue contact lens wear. Aggressive treatment of lesion with

topical ophthalmic anti-microbials is necessary. Avoid use of topical steroid in

infectious keratitis especially if epithelium is not intact.

CONTACT LENS SOLUTION
REACTION

There are several lens cleaning options currently available like multipurpose

100



solutions, hydrogen peroxide solution and enzymatic cleaners. Multipurpose
solutions are the most popular cleaning solution for contact lenses and are used
for rinsing,

disinfecting, cleaning and storing the lenses Some multipurpose solutions are

ineffective at disinfecting Acanthamoeba from the lens.

Enzymatic cleaner — These are used for cleaning protein deposits off lenses.
Typically, this cleaner is in tablet form. Protein deposits make use of contact
lenses uncomfortable and may lead to various eye problems. To counteract minor
contamination of the product and kill microorganisms on the contact lens, some
products may contain preservatives such as thiomersal, benzalkonium chloride,
benzyl alcohol, and other compounds. In 1989, thiomersal was responsible for
about 10% of problems related to contact lenses. As a result, many products no
longer contain thimerosal. Preservative-free products usually have shorter shelf
life.

Most solution reactions usually have non-specific anterior segment signs. A good
history including lens cleaning method is important in diagnosing a contact lens
complication.

Some solutions can result in toxic reactions in patients and can present as mild to
severe patient discomfort, corneal staining with or without infiltrates, and
conjunctival injection and/or edema. There may be tarsal follicles or papillae.
Educate your patient to switch lens care products, instruct the patients to
discontinue contact lens wear if needed and initiate appropriate treatment. Treat
just as you would an epithelial defect. To prevent Acanthamoeba infection,

discourage the use of tap water or fresh water to rinse contact lenses.
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An allergic reaction to a preservative (benzalkonium chloride)

in a solution

GIGANTO PAPILARE CONJUNCTIVITIS-
GPC

Gianto papilare conjunctivitis is a common complication of contact lens wear.
Allergic symptoms accompany papillary changes in the ocular tarsal palpebral

conjunctiva.

Gianto papilare conjunctivitis symptoms and signs, such as papillary changes in
the tarsal conjunctiva, have been associated with the use of all types of contact

lenses.

Initially small papillae eventually coalesce with expanding internal collections of
inflammatory cells. When the lesions reach a diameter of more than 0.3 mm, often
approaching or exceeding 1 mm, the condition is referred to as giant papillary

conjunctivitis.
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INDUCED ACUTE RED EYE (CLARE)

This 1s defined as a sudden onset of corneal infiltration during extended wear of
hydrogel contact lenses seemingly occurring with sleep. Patients often wake up
with

uniocular pain, irritation or foreign body sensation, redness and watering. It is
characterized as a non-ulcerative, sterile keratitis associated with a gram negative
bacteria on contact lenses; mostly pseudomonas specie. These gram negative
bacteria adhere to contact

lenses, release endotoxins and recruit inflammatory cells.

Visual acuity is unaffected. Examination reveals focal or diffuse sub-epithelial
infiltrates in the mid-periphery of the cornea near the limbus. There is marked
circumferential limbal injection, but no cells or flare in the anterior chamber or lid
edema.

It can occur with well-fitted or immobile lenses of any material or oxygen
transmission

and can be a recurrent condition in some patients.

It will subside with temporary discontinuation of contact lens wear along with
aggressive ocular lubrication to ameliorate the signs and symptoms. In addition,
switching to daily wear lenses in recurrent cases is also suggested. If the lenses

were fit too steep, flatter base curve is recommended.

CONCLUSION
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In this paper is given only one common share of complications of soft contact
lenses.

There's plenty more but are less common and less dangerous. Although each
complication is surrounded on its way, but early detection and proper treatment,
and removing the lens at a certain time everything can be kept under control and
avoid any major complications.

Each symptom must be taken seriously and to consult with your optometrist.
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13. Keratoconus

Marko Bahlen, University of Applied Sciences Velika
Gorica

Introduction

Keratoconus (KC) is a noninflammatory degeneration of the central or
paracentral cornea of unknown etiology. It is characterized by the formation of a
localized protrusion (ectasia) and thinning of the stroma, which is greatest at the
apex of the cone and results in increasing, irregular astigmatism. The disease is
usually bilateral, altough it may commence earlier in one eye then the other, and

one eye may be severely affected then the other.

Figure 1. Corneal ectasia in keratoconus

KC is a complex condition of multifactorial etiology, but exact etiology is
unknown. Both genetic and environmental factors are associated with KC. The
role of heredity is not clear because most patients do not have a positive family
history. Offspring appear to be affected in only 10% of cases. KC occurs with

increased frequency with systemic (systemic disorders- Down's syndrome, Turner
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syndrome, Ehlers-Dunlos syndrome, Marfan syndrome, atopy, osteogenesis
imperfecta, mitral valve prolapse) and ocular conditions (ocular associations-
vernal disease, retinitis pigmentosa, blue sclera, aniridia and ectopia lentis).

The onset of the disease is at around puberty and progresses slowly thereafter,
altough it may become stationary at any time. The hallmark of KC is central or
paracentral stromal thinning, apical protrusion and irregular astigmatism. This
usually results in significant impairment in both the quantity and quality of vision

because of the progressive nature of the disease.

Figure 2. Reactive oxygen species within the keratoconus cornea result in an accumulation of toxic by-

products that can trigger cornea thinning, scarring, and apoptosis

Histopathology

All layers of the cornea are affected. There are breaks and irregularity in
Bowman's membrane which are greater in oval sagging cones than in small
central cones. There is stromal thinning and deposition of iron in the basal layer of
the epithelium at the base of cone. In more severe cases folds and breaks occur in
Descemet's membrane, which is duplicated at the site of the break. Acute hydrops

may occur and scars form.

Pathogenesis and etiology

The etiology of keratoconus is unknown, but recent work has suggested that
endogenous toxic substances or metabolic breakdown products accumulate in the
cornea. These may damage corneal cells so that apoptosis occurs. Apoptosis is

found in keratoconus, especially in the anterior stroma, near the breaks in
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Bowman's membrane. Those cells that are not permanently damaged undergo
repair, and may result in a scar formation. Atopy has been associated with the

disease.

Clinical findings

Visual acuity

Increasing irregular astigmatism results in a progressive painless loss of vision
that cannot be corrected with spectacles. Contrast sensitivity is affected before
visual acuity measured by a Snellen chart, and patients may therefore complain of
poor vision while apparently seeing well by normal means of testing. Retinoscopy
is characterized by a distorted ,,scissors* reflex.

Cone

The cone may be small, round, ,,nipple* cone or a larger oval, sagging cone. It
commences in the infratemporal quadrant of the cornea and extends through the
inferonasal, superotemporal to the superonasal quadrant, which is affected last.
The keratometry and Placido's disc mires are distorted. Steepening of the cornea is
reflected in disc rings that are closer together. Keratometry readings become
increasingly steep as the disease progresses, and mires become progressively

distorted, until they are no longer within the range of the instrument.

Figure 3. Placido's discs and typical corneal topography map

Fleischer's ring
Fleischer's ring is a yellow-brown deposit of iron in the basal layer of the
epithelium that encircles the base of the cone, but is often incomplete above. It is

best viewed with the cobalt light on the slit lamp.
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Figure 4. Fleischer's ring, © Roche Lexikon Medizin, 4. Aufl. Urban & Fischer, 1999
Vogt's striae
Vogt's striae are fine vertical stress lines that may be found in deep stroma.

They disappear if finger pressure is applied through the eyelid.

Figure S. Vogt's striae

Tears in Descemet's membrane

Tears in Descemet's membrane may result in edema and more rarely, acute
hydrops when aqueous enters the stroma posteriorly. It resolves spontaneously,
but leaves a scar at the base of the affected area. Visual acuity may be less

affected than one might suppose due to flattening of the cone.

Digital Journal of Ophthalmology
www.djo.harvard.edu

Figure 6. Tears in Descemet's membrane, © by Digital Journal of Ophtalmology
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Munson's sign
Munson's sign is the V-shaped deformation of the lower eyelid caused by the

cone, and is seen on downward gaze in moderate to severe cases.

7/
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Figure 7. Munson's sign

Rizzuti's sign
Lateral illumination of the cornea results in a sharply focused beam at the

medial limbus.

Management of keratoconus

Spectacles are worn as long as the visual acuity is adequate. Patients with only
one affected eye, or in whom one eye is much less affected than the other, may be
happy to continue with spectacles, but should be kept under regular supervision. If
the vision in the affected eye is fairly good with spectacles, there is often
insufficient motivation for the patient to build up the wearing time with a rigid
lens. For those whom visual acuity deteriorates, contact lenses are prescribed.
Altough these patients are difficult to fit, a wide variety of lenses and fitting
techniques is now available, and many patients with keratoconus can maintain
good vision and do not require surgery.

Contact lens correction

Keratoconus is usually managed with RGP lenses although a few patients with
early disease who cannot tolerate rigid lenses may prefer to have a slightly

reduced acuity and wear a soft toric lens.
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Figure 8. Contact lenses for keratoconus

There is no evidence that fitting a lens alters the progression of the disease.
The aim is so to achieve good vision. Small cones are best fitted with small
lenses, and large cones with large lenses. Spherical lenses are useful in early
stages, but moderate disease may achieve a stable fit and good vision with a
bielliptical or aspheric lens. Severe keratoconus requires specially designed

lenses.

Spherical lenses

Spherical lenses may be fitted in three different ways. They can be fitted flat
with apical touch, three-point touch (with touch at apex and midperiphery) and
steep with vaulting of the apex. Fitting with eyelid attachment can minimize lens
loss, particularly with a large diameter lens. Large lenses may have three, four or
five well blended curves. Despite the risk of corneal scarring due to flat fitting,
most patients in the CLEK study wear flat fitting lenses.

Aspheric lenses

The shape factor is improved with aspheric design because there is a more
gradual flattening from central to peripheral curves, which excessive bearing. Kok
et al. found that these lenses had a slight negative influence on visual acuity in
mild keratoconus, but recored good acuity in severe cases.

Bielliptical lenses

Bielliptical lenses are often useful in early disease and are fitted on flattest K.
The Persecon E lens (CibaVision) is available in 9,3 and 9,8 mm diameters.

Rose K lens

The Rose K lens (Nova Contact Lenses) is designed specially for keratoconus,
has a smaller optic zone diameter to minimize midperipheral impingement, and
three peripheral curves, which are progressively flatter. The lenses are designed so

that the back optic zone diameter decreases as the base curve radius steepens and
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the peripheral clearance can be altered. Excessive touch can be identified by
distortion or broadening of keratoscopy rings after the lens is removed, and can

cause discomfort and a reduction in wearing time.
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Figure 9. Rose K lens
Rose K2 NC lens

The Rose K2 NC is specifically designed for all stages of the nipple cone, and
features a very small aspheric BOZD which decreases as the base curve steepens.
It also incorporates a very rapid peripheral flattening outside the back optic zone
and front surface aberration optics providing outstanding vision. The fitting
process is very simple as it adopts the sam 5-step systematic approach as with all
previous Rose K2 designs.

Softperm lenses

Softperm lenses (CibaVision) are unique lenses consisting of an RGP center
with a soft, hydrophilic skirt. They often provide good vision in severe cases. The
lens should be fitted with the skirt as flat as possible, so that it is almost lifting off.
With previous hybrid lenses there have been problems with the soft skirt
separating from the low Dk RGP center, but providing the patient understands
how to insert and remove the lens there is now less risk of damage.

Piggyback lens

Patients may wear soft lens on the eye onto which is placed an RGP lens. This
is satisfactory in a few cases, but leaves the patient with caring for both types of
lenses. It is worth considering a silicone hydrogel lens for the soft lens carrier on

which the RGP is fitted.
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Figure 10. Piggyback lens, © by Flexlens
Soft hydrogel lenses

Patients with very early keratoconus may be fitted with medium-to-low-water
content soft contact lenses. Acuity may be less good than is obtainable with an
RGP lens, but may be sufficient for the pacient’s needs. Some moderate cases do
surprisingly well with a toric soft lens. There is now a soflens available that has
been specially designed for keratoconus patients.

Complications of lens wear in keratoconus

Corneal staining

Evidence of corneal epithelial erosions should be sought at each visit because
it may indicate too much touch and can result in corneal scarring. Despite the
potential risk for corneal scarring due to flat fitting of RGP lenses, most patients
wear flat fitting lenses. Corneal staining is common in keratoconus. Mild
superficial staining may be tolerated, but requires careful, frequent supervision;
greater amounts will necessitate changing the lens design, but too much
steepening must be avoided or bubbles will occur beneath the lens, which may
themselves cause pressure. The lenses should be inspected to ensure that they are
clean with no deposit formation. Dried mucus on a lens is very abrasive.

Raised nodular scars

Keratoconus patients may develop raised nodular scars that cause lens
intolerance and pain, and which do not resolve when lens wear ceases. They may
be removed by superficial keratectomy, in which the epithelium is peeled off and
the raised stroma beneath is removed by dissection, or by excimer laser
phototherapeutic keratectomy. After both procedures it is possible to resume lens
wear after a month. These procedures may reduce the need for penetrating

keratoplasty.
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Discomfort

Because of the localized ectasia the fit of the lens is often less than perfect.
The small lenses fitted on small cones may lie interpalpebrally and cause
discomfort as the eyelids bump the lenses with the blink. Large flat lenses may
have too great an edge lift if fitted on small or moderate cones. Because of the
corneal astigmatism, lenses may decenter and cause discomfort or loss. Lens fit
should be examined in all positions of gaze to ensure an adequate fit.

Surgery

Surgery is only considered for the keratoconus when all other types of
correction are no longer satisfactory. A lamellar or penetrating keratoplasty is
performed in which a circumscribed full-thickness area is removed and replaced
with a similar disc from a donor. Although it is not necessary to match donor and
a host material for the avascular cornea, there is still the risk of graft rejection and
sometimes a contact lens needs to be fitted over the graft.

Surgery soon after presentation has been shown to be associated with poor
corrected visual acuity at presentation, high K-readings over 6,2 mm, age over 40
years and duration of disease longer than 5 years. The results of surgery are
generally good, 70% of patients achieve a best corrected visual acuity of 1.0 or
better and 95% achieve 0.5 or better.

Conductive keratoplasty (CK)

It is using heat to alter the curvature of the cornea. It was first used to treat
hyperopia. CK uses a low-energy radiofrequency current to heat the peripheral
cornea. This results in shrinkage of the peripheral stromal collagen, and therefore
flattens the peripheral cornea and steepens the central cornea. In KC, CK is
applied on the flat axis to decrease astigmatism. It can be applied either
symmetrically or asymmetrically according to the corneal irregular astigmatism.

Results are not always predictable, because there are many factors playing a
role in this field, the most important of which is the widely variable tissue
response to thermal treatment. So this procedure can be considered of historical

interest.
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Penetrating keratoplasty

Between 10% and 25% of cases of KC progress to the point where visual
rehabilitation is no longer possible, especially in those who present at at young
age (younger than 20), and with keratometry measurements more than 60 dpt
and/or corneal thickness less than 400 micrometers at the thinnest location. In the
past, such patients have had only one realistic surgical option: a full thickness
corneal transplant or penetrating keratoplasty. KC is one of the most common
indications for penetrating keratoplasty accounting for around 15-25% of such
surgeries. As the cornea is avascular, the donor and host do not have to be tissue
matched and eye banks after checking for communicable diseases and tissue
quality — can provide suitable tissue within a few days or weeks. Following
surgery, visual recovery typically takes several weeks/months, with full
stabilization often taking up to a year after which time the sutures can be
removed.

Corneal transplantation in KC is considered relatively low risk, in terms of
graft rejection and other postoperative complications, as these eyes do not
typically exhibit corneal neovascularization and other ocular pathologies. Despite
these facts, there are reported complications such as allograft rejection, iatrogenic
astigmatism, signifi cant endothelial cell loss (especially when the life expectancy
is long), side effects caused by long-term use of topical corticosteroids (e.g.,
secondary glaucoma and cataract), and recurrence of KC on the graft itself. Clear
grafts are obtained in over 95% of cases but optical outcomes may be
unsatisfactory because of the iatrogenic astigmatism and anisometropia. Between
30% and 50% of grafted eyes still require contact lens correction for best acuity or
further keratorefractive surgical procedures such as astigmatic keratotomies, or in
more recent years, topography-guided excimer laser procedures. Recently,
penetrating keratoplasty is indicated in patients with advanced progressive disease
with significant corneal scarring.

Lamellar keratoplasty

In KC, the corneal endothelium is generally intact and healthy, even after
many cases of acute hydrops. While corneal stromal rejection episodes can occur,
it is known that with time, host keratocytes migrate into and replace donor cells
and that most rejection episodes (especially after 12 months) are invariably

endothelial in origin. It is for these reasons that there has been a trend over recent
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years to perform lamellar (partial thickness), rather than full thickness, penetrating
techniques. Such procedures offer replacement of the diseased (stromal) part of
the keratoconic cornea, while leaving the healthy non-diseased endothelial cells
relatively intact. This negates the risk of endothelial rejection and theoretically
improves the postoperative mechanical stability of the cornea, with less chance of
wound dehiscence and possibly less induction of iatrogenic astigmatism.

Lamellar keratoplasty has been shown to result in less endothelial cell loss,
less intraocular pressure problems than full thickness techniques, a reduction in
rejection episodes, and, in some cases, a reduction of induced astigmatism.

Further refinements in operative techniques, together with improvements in
technologies, such as the implementation of femtosecond lasers and
microkeratomes for lamellar keratoplasty, will allow for further refinement of
lamellar techniques and improve the ease of performing these procedures for both
surgeons and patients alike. Lamellar keratoplasty, with the advanced
femtosecond technology, may be the first choice in the near future, providing an
effective, technically easy-to perform, outpatient, local anesthetic procedure with
fairly rapid visual recovery and good visual outcomes and long-term graft survival
and stability.

Intracorneal rings (ICRs)

ICRs are tiny ring segments made of biocompatible polymethylmethacrylate
(PMMA). They are inserted into the cornea to regularize its surface and achieve
some refractive correction. Intracorneal ring segment implantation is a safe and
reversible procedure that does not affect the central visual axis of the cornea. It is
considered as an alternative aiming at delaying the need for corneal grafting
procedures in KC patients. However, long-term stability remains the concern of
many studies.

In general, ICRs act by an arc-shortening effect, flatten the center of the
cornea, and provide a biomechanical support for the thin ectatic cornea. The
changes in corneal structure induced by the rings can be roughly predicted by the
Barraquer thickness law; that is, when a material is added to the periphery of the
cornea or an equal amount of material is removed from the central area, a
flattening effect is achieved. In contrast, when a material is added to the center or
removed from the corneal periphery, the surface curvature is steepened. The

corrective result varies according to the thickness and the diameter of the segment
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Figure 11. Implanted intracorneal rings

Corneal Collagen Cross-Linking

Riboflavin/ultraviolet A (UVA) — induced collagen cross-linking of the cornea
(CxL) is a novel approach that aims at increasing the mechanical and biochemical
stability of the stromal tissue. Its goal is to slow down or arrest KC progression to
delay or avoid recourse to keratoplasty. The purpose of this treatment is to create
additional chemical bonds inside the corneal stroma by means of
photopolymerization in the anterior two thirds of the stroma, while minimizing
exposure to the surrounding structure of the eye. The main goal of CxL is to

increase corneal stiffness and to achieve corneal stability.

Conclusion

Keratoconus is an uncommon non-inflammatory corneal thinning disorder that
commonly results in some degree of visual impairment. In mild or early stages of
the condition spectacles, soft lenses and gas permeable lenses may provide
adequate vision to the affected individual. As the disease worsens, gas permeable
corneal lenses are most often called for to correct visual deficits. A minority of
patients ultimately necessitate corneal replacement surgery. This disease has a
profound effect on patients, commonly resulting is significant difficulties

conducting the affairs of life.
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14. Korekce pelucidni marginalni
degenerace pomoci pevnych

plynopropustnych kontaktnich ¢cocek
Bc. Veronika Bieckova, CVUT, Fakulta biomedicinského

inZenyrstvi

Abstrakt:

V uvodni ¢asti prednasky se zabyvam vlastnostmi zdravé rohovky a jeji
anatomickou strukturou.

Nasledné se zaméfim na jednotlivé zastupce ektatickych rohovkovych degeneraci,
mezi n¢z patii keratokonus, keratoglobus a pelucidni marginalni degenerace a na
piehled jejich chirurgické 1écby. Novou metodou korekce pelucidni marginalni
degenerace je pouziti pevnych plynopropustnych kontaktnich cocek (..., RGP).

V dalsi casti se zminim o historii pevnych kontaktnich ¢ocek, smétujici k vyrobé
RGP ¢ocek. Popisi jejich vyhody a nevyhody oproti mé€kkym kontaktnim ¢ockam.
V zéavéru sdélim vyuziti RGP v praxi a vysledky sledovani mého souboru 6

klientl pfi korekci pelucidni marginalni degenerace.

Abstract:

Correction of pellucid marginal degeneration using rigid

gas permeable contact

My talk begins with the characteristics of a healthy cornea and its anatomic
construction. Afterwards, I will focus on particular types of ecstatic corneal
degeneration including keratoconus, keratoglobus and pellucid marginal
degeneration, while focusing mostly on the latter, and the overview of options of
their surgical treatment. This part is concluded by introduction to the new method
of correction of pellucid marginal degeneration by using the RGP (Rigid Gas
Permeable) contact lenses.

The next part is dedicated to the history of rigid contact lenses, leading to the
production of RGP ones. I will describe both their advantages and disadvantages

over soft contact lenses.
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Conclusion will cover practical application of RGP lenses, followed by results of
my observation of the 6 member group during correction of their pellucid

marginal degeneration.

Text k pfednasce:

Ptfedndska ma nazev Korekce pelucidni margindlni degenerace pomoci pevnych
plynopropustnych kontaktnich cocek.

Nejdiive mi dovolte zminit anatomickou stavbu rohovky. Rohovka se sklada
zpéti vrstev. Nejsvrchnéj$i je epitel, ddle Bowmanova membrana, stroma,
Descemetska membrana a endotel.

Za normdlniho stavu je rohovka prihlednd. Priihlednost je podminéna nékolika
faktory. Jedna se o avaskularitu rohovky, dehydrataci rohovky, za kterou
zodpovida endotel a pfesné uspotradani fibril ve stromatu rohovky.

Tvar rohovky je povazovan za elipticky. Polomér zaktiveni rohovky se vétSinou
uvadi 7 — 8,5 mm. Vertikalni zakitiveni je vétSinou vétsi neZ horizontalni.
Fyziologickd hodnota tloustky rohovky v centru je 0,52 mm. V periferii je
rohovka tlustSi. Udava se hodnota okolo 1,1 — 1,2 mm. Podle jeji tlouStky se
naptiklad ur€uje, zda je vhodné aplikovat kontaktni coCky, nebo zda je mozné
provést na rohovce refrakéni chirurgicky zékrok.

Mezi ektatické rohovkové degenerace patii keratoglobus, keratokonus a pelucidni
marginalni degenerace (PMD).

Keratoglobus se vyznacuje polokulovitym vyklenutim rohovky. Projevuje se
hlavné hypermetropii. Koriguje se brylemi nebo pevnymi kontaktnimi ¢ockami.
Keratokonus se vyznacuje kuzelovitym vyklenutim rohovky. Ve vétsin€ piipadi
se vyskytuje spontanné, ale asi u 10 % pftipadt je pozitivni vyskyt tohoto
onemocnéni v roding. Také se nachazi u nékterych geneticky podminénych
onemocnéni jako je naptiklad Downtiv, Marfantv, Alportiv syndrom. Mozna je
také souvislost vyskytu keratokonu pii senné ryme, astmatu a atopickém ekzému.
Keratokonus se zalind projevovat v obdobi puberty nebo i pozdé€ji. Zacatek
onemocnéni nebyva na obou o€ich soucasné. Jedna se o progresivni onemocnéni
spojené se zhorSovanim zrakové ostrosti. Narista kratkozrakost kombinovana
s nepravidelnym astigmatismem. Zpocatku je mozna korekce brylemi. Vhodnéjsi
korekce je pevnymi kontaktnimi CoCkami, dal$i mozZnosti jsou chirurgické

zakroky.
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PMD je degenerativni onemocnéni stromatu rohovky. Dochézi ke ztencovani a
vyklenuti rohovky v periferii. Neni jasné, zda se jedna o dédi¢né onemocnéni.
Vyskytuje se vzacné, byva zjisténo mezi dvacatym az Ctyficatym rokem zivota.
Pacient pfichazi obvykle se stiznostmi na zhorSené ¢i deformované vidéni.

Pti zobrazeni na rohovkovém topografu ma podobu ,,motylich kiidel®.

Casto se toto onemocnéni zaméfuje s keratokonem, ale u pelucidni marginalni
degenerace je vyklenuti a ztenCeni vice v periferii nez u keratokonu. Také
excentricita u pelucidni marginalni degenerace nabyva mensich hodnot nez u
keratokonu (Casto zépornych). PMD zplisobuje astigmatismus proti pravidlu, u
keratokonu se vyskytuje podle pravidla. PMD se Casto nachéazi pouze na jednom
oku, keratokonem jsou postizené €asto oci obé. I pies tyto rozdily néktefi autofi
oznacuji PMD jako druh keratokonu.

Ke korekei téchto onemocnéni se mohou pouzit pevné kontaktni ¢ocky, které mayji
mnohem lepsi vysledky nez korekce brylemi ¢i mékkymi kontaktnimi ¢ockami.
Dal§imi mozZnostmi jsou napf. vyuziti hybridnich cocek, kde okraj Cocky je
vyroben z materidlu pro meckké kontaktni Cocky a stied cocky je tvofen
materidlem pro vyrobu tvrdych kontaktnich co€ek. Dals§i pouZivanou moZznosti
jsou chirurgické metody. Mohu se zminit napiiklad o epikeratoplastice, pii které
se na rohovku transplantuje upravend darcovskd lamela nebo biokompatibilni
synteticky ter¢, dochdzi ke zméné zakiiveni rohovky. DalSi moznosti je corneal
cross linking. Kombinaci riboflavinu a UV zatfeni dochazi ke zpevnéni vazebnych
mustkit mezi jednotlivymi molekulami rohovkové tkan¢. Tkan rohovky je
pevnéj$i a odolnéjsi. Jina metoda je implantace intrastromdlnich rohovkovych
krouzkd.

Nyni budu hovofit o pevnych kontaktnich ockach. Prvni kontaktni Cocky se
vyrabély ze skla. Patii mezi pevné kontaktni ¢ocky. Pozdéji se stal pouzivanym
materidllem PMMA. Oba jmenované materialy nebyly schopné propoustét kyslik.
Vroce 1974 se dostaly na trh RGP kontaktni ¢ocky, které uz byly schopné
propousteét plyny. Mensi plocha RGP ¢ocek usnadiiuje vyménu slzného filmu a
pfitom nezakryta ¢ast miize fyziologicky pfijimat kyslik.

Jsou tvarové stabilni, pfi noSeni nedochazi k jejich deformaci, maji dlouhou
zivotnost, jsou odolné viuc¢i usazenindm, maji vysokou propustnost pro kyslik a

precizni optické vlastnosti.
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Mezi negativa mizeme zafadit delSi adaptacni dobu, mensi pfilnavost, plisobi
mechanicky stres, nepropoustéji slzy ani vodorozpustné zplodiny latkového
metabolismu rohovky.

Vyrabéji se jako skleralni, sklerokornealni a korneélni.

Mohou se pouzit téZ ke korekci b&znych refrakénich vad. V CR se ale spise
vyuzivaji na korekcei specialnéjSich o€nich vad.

Naptiklad se vyuZzivaji u nepravidelného astigmatismu, afakie, vysoké myopie,
hypermetropie, astigmatismu, u tendenci k neovaskularizacim rohovky, pfi alergii
na roztoky mékkych kontaktnich ¢o€ek a pti syndromu suchého oka.

Pti korekci pevnymi kontaktnimi ¢ockami je nutné pfesné urceni tvaru rohovky.
Vhodnym pomocnikem pro tento ukon je rohovkovy topograf. Zméii se dvé
centralni zakiiveni - ploché a strmé, dale Ctyfi sagitalni — tempordlni, nasalni,
dolni a horni. Pomoci zméfenych zakfiveni je mozné vypocitat excentricitu
rohovky. Excentricita popisuje oplo§téni rohovky smérem od centra. Cim je mensi
excentricita, tim je rohovka v periferii vice strma. U pelucidni marginalni
degenerace Casto nabyva malych az zdpornych hodnot.

Po aplikaci vybrané kontaktni cocky by méla byt ¢ocka vycentrovand, méla by
mit o 1,4 mm mensi primér nez HVID, méla by byt voln¢ pohybliva o 1 az

1,5 mm pii kazdém mrknuti a mit paralelni pohyb s kazdym mrknutim.

Ve své bakalatské praci jsem méla moznost prostudovat udaje Sesti pacientl
s PMD a jejich néslednou korekci pevnymi kontaktnimi ¢ockami. VétSina méla
bez korekce visus 0,1 a mensi. U kazdého z nich bylo po aplikaci dosazeno visu
0,8 az 1,0. Klienti byli dlouhodobé s touto korekci spokojeni. Potvrdili jsme, Ze i
bez chirurgického zdkroku je mozné dosdhnout optimalniho vysledku pomoci

pevnych kontaktnich Cocek.
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15. Vliv refrakcnich vad na
stereoskopické vidéeni

Bc. Pavla Sochovad, Mgr. Petr Vesely, DiS., Ph.D., Katedra
optometrie a ortoptiky LFF MU

Abstract:

Effect of refractive errors on stereopsis

INTRODUCTION

Depth perception (stereopsis) is the highest and most valuable degree of
binocular vision and it arises due to correct optical, motor and sensory
components of vision. The quality and quality criterion of spatial resolution
stereoscopic parallax is the angle that corresponds to the transverse disparity of
retinal images. The results of the sensitivity of the depth of space depends inter
alia on the chosen method.* Average value in testing Random dot stereotestem is

28 " In clinical practice as an effective stereoscopic parallax considered better

than 40"

INVESTIGATIONS AND METHODS

The objectives of the research is to determine the average stereoscopic
parallax and reveal the influence of artificial mixtures of refractive errors to
stereoscopic parallax. Inclusion criterions were age (20-30 years) and binocular
visual acuity with optimal correction V <0.18 (log MAR). Examined file
in L. part of the research included 34 people, including 22 women and 12 men.
The mean age was 23.8 £- (0.5 years. 9 % of all tested people had a visual acuity
of 0.0 (logMAR), 29 % had visual acuity to -1.2, 62 % achieved much better
visus. II. part of study include 19 subjects were selected from the original file, 13
women and 6 men.

Spatial Vision was tested using Random dot stereotest at 40 cm with 12
degrees from 400 to 12.5" with monocular incentives of circle shapes. Group II.

were gradually simulated refractive errors in steps of 0.5 D.
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RESULTS

Average stereoscopic parallax was 19.9 + 1.7". The difference between
women and men is 0.66 ", what is not clinically significant. This confirms the
rule, as is the visual acuity better, as better is spatial vision. For best results in
average 18.6" reached people (21 %) with visual acuity < 1.2 (logMAR). In 10 %
people with the visus from 0 to -1.2 had stereoscopic parallax of 21.0".

Artificial myopia was simulated for 10 subjects by presenting convexes
lenses. All subjects showed an increase in stereoscopic parallax and thus decrease
the quality perception of space. Myopia -2.5 D disrupted in 70 % of subjects
binocular vision so that they were not able to stereopsis, no one had it with -4.0 D.

9 subjects underwent simulation hyperopia through concave lenses. Eyes
tend to compensate this defect by accommodation. Average accommodative width
was 9.5 £-0.6 D. Stereoscopic paxallax to +7.0 D of hyperopia in individual
subjects varied in the range of 12.5 to 100". All investigated at +8.0 D had

stereopsis, only 56 % of them perceived space with +10.5 D.

CONCLUSION

Young people can distinguish fine spatial detail very well. This ability is
linked, inter alia, with visual acuity. It is true that as better is visual acuity, as may
be better spatial perception. Its deterioration due to the induced refractive errors
causing degradation of 3D perception. In myopia appears almost linear
dependence, with 50% of investigations at -2.0 D were not able to perceive space.
Growth of artificial hyperopia caused slight variation in the gradual deterioration
of the quality of stereoscopic vision.

Nowadays there are high demands on vision (including spatial vision). It is
therefore necessary to emphasize proper correction of refractive defects. Its failure

has a negative effect on the perception of space and ultimately, the quality of life.
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VLIV REFRAKCNICH VAD NA STEREOPSI

Bc. Pavla Sochova, Mgr. Petr Vesely, DiS., Ph.D.
Navazujici magistersky obor Optometrie, 2. ro¢nik

UVOD

Stereoskopické (prostorové) vidéni je nejvysSi a nejhodnotnéjsi stupen
binokuldrniho vidéni. Tato schopnost neni vrozend, ale vyviji se postupné v
détstvi. Existuje fada podminek pro spravny vyvoj a existenci binokuldrniho
vidéni, napf. normalni vidéni obou oci, pfiblizné stejné velké sitnicové obrazy,
normalni retindlni korespondence, schopnost flze, paralelni postaveni oci pii
pohledu do dalky atd. '

Vnimani ve 3 dimenzich je vysledkem velkého mnozstvi riznych
podnétim, které jsou dulezit¢ pro spravné zhodnoceni situace. Binokularni
prostorové vidéni vznika diky mirné horizontalni disparit€¢ obrazi promitanych
optickym systémem oka na sitnici pravého a levého oka vztazenych k jednomu
bodu v prostoru. Na tvorbé binokularniho vidéni se spolupodileji i monokularni
podnéty, mezi které patii stinovani, piekryvani objektli, atmosférickd perspektiva,
linearni (geometrickd) perspektiva, empiricka znalost objektli a z toho vychazejici
relativni velikost a hmotnost, didle zména velikosti ptedmétu pii pohybu atd. 2

Kritériem miry a kvality prostorového rozliSeni je uhel stereoskopické
paralaxy, kterému odpovida pti¢na disparita sitnicovych obrazl. Lze jej vypocitat
jako rozdil dvou uhli, které spolu sviraji osy o¢i pfi fixaci bodu A a B. Ty jsou od

sebe vzdaleny o nejmensi vzdalenost rozeznéavajici jako hloubku (obr. 1).
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Obr. 1: Kritérium stereopse

Je znamo, ze binokularni vidéni koreluje s vizualni schopnosti o¢niho
paru. Jeho zhorSeni v disledku refrak¢nich vad se negativné projevi i na kvalité

prostorového vidéni.? Jejich vzajemnym vztahem se zabyvé tento projekt.

VYSETROVANY SOUBOR A METODIKA

Cile zkoumani lze rozd¢lit do dvou ¢asti. Prvni z nich zjistuje primérnou
stereoskopickou paralaxu, druhy se snazi odhalit vliv arteficidlnich
refrakénich vad na hodnotu métfené stereoskopické paralaxy. Vstupnimi
kritériemi pro zafazeni do vySetfovaného souboru je v€k (20 az 30 let) a
binokuldrni zrakova ostrost s optimalni korekei V < 0,18 (log MAR).

Do vySetfovaného souboru pro I. €éast vyzkumu bylo zahrnuto 34 lidi, z
toho 22 zen (65 %) a 12 muzi (35 %). Primérny vék Cinil 23,8 £ 0,5 let. Z
celkového poctu bylo 11 emetropti (7 Zen a 4 muzi), 20 myopt (14 zen a 6 muzi)
a 3 hypermetropové (1 Zena, 2 muzi).

Do II. éasti studie bylo ndhodné vybrano 19 subjekti z plvodniho
souboru, 13 Zen a 6 muzi. Podle refrakénich vad je 1ze rozdélit na 7 emetropti, 10
myopu a 2 hyprmetropy.

Kazdy subjekt prosel skupinou vysSetfeni. Prvnim z nich bylo zhodnoceni
refrakéniho stavu o€i, provadéného pomoci optotypl na vySetfovaci vzdalenost 6
metrl na polatestu. Teprve po optimalnim vykorigovani a zaznamenani dosazného

vizu, bylo mozno piedlozit Random dot stereotest (obr. 2) pro zjisténi
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stereoskopické paralaxy. Tento test se pouziva z vySetfovaci vzdalenosti 40 cm a
vyzaduje nasazeni polarizaCnich bryli. Obsahuje binokuldrné navrzené vzorky
nahodnych bodii generované pocitacem. Existuje vice variant podobného testu;
pro ucely zkoumani byly pouzity konstruované kruznice, které ve dvanacti
urovnich predstavuji jemné odstzpiiovani stereoskopicé paralaxy od 400” po 12,5”
(nejjemnéjsi). Prestoze obsahuje monokularni podnét vidény obéma ocima
zéroven, pouze se stereopsi se jeden ze tii krouzki jevi vystupujici z fady, tedy
prostorové. Ukolem vySetfovaného je spravné odhalit, ktery z krouzkt se mu zda
prostorové. Vyslednou hodnotu stereoskopické paralaxy udava posledni spravné
oznacena trojice. V piipadé¢ chyby je nutno se vratit k piedeslé trojici a

zkontrolovat, jestli vySetfovana osoba fika pravdu nebo pouze hada.

Obr. 2: Random dot stereotest

Poté bylo nékterym osobam (II. ¢ast vyzkumu) postupné navozovana
sféricka refrakéni vada. Myopie se simulovala piedifazenim spojnych brylovych

¢ocek, hypermetropie vlozenim rozptylek.
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Pro ucely zhodnoceni byla zjisStovana u subjekti ve skupiné arteficialni
hypermetropie hodnota akomodac¢ni Sife pomoci push-up metody. VySetfovany
binokularné fixoval drobny predmét a mél za kol si jej postupné pfiblizovat k
o¢im do okamziku, kdy se mu obraz predmétu rozostii. V té chvili je objeven
blizky bod. Pfevracena hodnota vzdélenosti fixovaného bodu od oc¢i (v metrech)
se pfimo rovnd akomodacéni §ifi (v dioptriich). Toto vySetfeni se provadi s

optimalni korekei do dalky.

VYSLEDKY
L. ¢ast:

Primérnd stereoskopickd paralaxa u vySetfovaného souboru, ktery cital 34
osob ve veku 20 az 30 let, je 19,9 = 1,7”. Rozdil v hodnotidch mezi zenami a muzi
lze wvycislit jako 0,66”, coz neni klinicky vyznamné. Porovnani primeérné
dosazenych vysledkl podle refrakénich vad subjekti ukazuje tabulka 1. VSechny
refrakéni vady byly pied zjiStovanim kvality prostorového vidéni optimalné

vykorigovany.

Tab. 1: Refrakcni vady ve vztahu k stereopsi

Refrakce Pocet | Primérna Pocet Str. paral. Str. paral.
11di/% str. muzu muzi zeny/”
paralaxa/“
Emetropie 32 19,6 4 19,1 7 15,3
Myopie 59 20,3 6 16,8 14 21,8
Hypermetropie 9 19,0 2 12,5 1 32,0
celkem 100 12 22

Jak se wukazuje lepSich vysledkli dosdhli emetropické zZeny a
hypermetropové, dale také muzsti myopove.

Kvalitu prostorového vnimédni ovlivitluje 1 hodnota zrakové ostrosti.
Srovnani dosazenych vysledki podle hodnot binokularn¢€ zjistovaného vizu u
subjektii zobrazuje tab. 2 a graf 1. Potvrzuje se pravidlo, ze ¢im lepsi je zrakova

ostrost, tim kvalitngj$i prostorové vidéni. Nejvétsi zastoupeni (62 %) bylo lidi,
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kteti méli s optimalni korekci zrakovou ostrost lepsi nez -1,2 (logMAR),

primé&rné méli také nejkvalitngjsi prostorové vidéni. Primérné 18,6”.

Tab. 2: Vztah zrakové ostrosti k prostorovému vnimani

Primérna
Vizus (log MAR) Pocet subjektt Pocet subjekti/% strereoskopicka
paralaxa
V=0 3 9 26,8
0<V=>-1,2 10 29 21,0
V<-1,2 21 62 18,6

Graf 1: Zrakova ostrost ve vztahu ke
stereoskopické paralaxe

B Pocet lidi

B Priméma stereoskopicks
paralaxa

0<Vz-12

Ve-12

II. ¢ast:

Arteficidlni myopie byla simulovdna u 10 subjektd (7 Zen a 3 muzd).
Postupné byly predkladany spojné brylové ¢ocky po krocich +0,5 D. Teprve pfi
predlozeni ¢ocek +2,5 D je plné€ nahrazena akomodace o¢i, kterd do té doby byla
zapojena na blizkou vzdalenost testu (40 cm). Od tohoto okamziku se pocitd
skute¢né umélé navozeni refrakéni myopie.

Graf 2 ukazuje vliv arteficidlni myopie na hodnotu stereoskopické
paralaxy u jednotlivych subjektii. Cervena kiivka vykresluje primémé hodnoty.
Ukazuje se, ze u vSech vySetfovanych doslo k rastu stereoskopické paralaxy a

tudiz k poklesu kvality prostorového vidéni.
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Graf 2: Vliv arteficialni myopie na
stereopsi
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Primérny pokles schopnosti vnimat prostor ve vztahu k velikosti navozené
vady ukazuje graf 3. Pfi navozeni myopie -0,5 D byli vSichni vySetfovani schopni
stereopse, to se vsak rychle vytracelo s téméf linearni zavislosti. Kratkozrakost -
1,5 D ovlivnila 20 % subjektl natolik, Ze nebyly schopni méfitelné hodnoty
prostorového vidéni. Pfi simulaci -2,5 D dokdzalo jen 30 % vySetfovanych

odhadovat prostor, avsak pti -4,0 D uz toho nebyl schopen nikdo.

Graf 3: Pokles schopnosti stereopse
na navozené myopii
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Arteficialni hypermetropizaci se podrobilo 9 subjekti. Méfeni se
provadélo predkladanim rozptylnych ¢ocek (po krocich -0,5D), coz u mladych lidi
vyvolava snahu tuto vadu si vlastnimi silami vykompenzovat akomodaci
(podobné¢ jako u mladych hypermetropti s mensi refrakéni vadou). AvSak
pouzitim stereotestu na blizkou vzdalenost (40 cm) je jiz ¢ast akomodacni Sife
vyuzita na zaostfeni testu a dalSi se postupné zapojuje pii zesilovani ptredlozené
coCky. Akomodacni Sife byla zjiStovana pomoci push-up testu. Jeji primérna
hodnota je 9,5 + 0,6 D.

Stereoskopicka paralaxa a tudiz 1 kvalita prostorového vidéni u
jednotlivych subjektt kolisala do +7,0 D hypermetropie v rozmézi 12,5 az 100”.
Pribéh byl individualni, ale Ize wvysledovat jak s pfibyvajici hodnotou
hypermetropie postupné rostla stereoskopicka paralaxa, avSak ne tak zdsadné jako
tomu bylo u arteficialni myopie. Primérny vliv arteficidlni hypermetropie na

stereoskopickou paralaxu zobrazuje graf 4.

Graf 4: Vliv arteficialni hypermetropie na
stereopsi
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Primérny pokles schopnosti stereopse na hodnot€ navozené
hypermetropie ukazuje graf 5. Pfi +8,0 D dalekozrakosti dokdzali vSichni
vySettovani odhadovat prostor, za touto hranici jich ubyvalo. Divodem miZze byt
omezena schopnost akomodace, kterd do té doby kompenzovala refrakéni vadu.
Pii navozeni +10,5 D bylo schopno stereopse 56 % subjekti, pii +15,5 D jen
11%.
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Graf 5: Pokles schopnosti stereopse na navozené
hypermetropii
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DISKUZE

Problémem pfti porovnani studii zabyvajicich se riznymi vlivy na stereopsi
je fakt, ze neexistuje jednotna norma pro jeji zhodnoceni. Heron a kol. uvadi, ze
vysledky citlivosti na hloubce prostoru zavisi mimo jiné i na zvolené metodice.”
Primérma hodnota pii testovani Random dot stereotestem je 28”.° Mozny rozsah
stereoskopické paralaxy se uvadi 10” az 70°.> Podle jinych autord lze doséhnout i
lepsi stereoskopické ostrosti az 27.° V klinické praxi se viak nepouZivaji testy s
tak jemnym odstupniovanim, aby bylo mozné zjistit piesny stereoskopicky prah,
proto se za Gi¢innou stereoskopickou paralaxu povazuje hodnota lepsi nez 40”.

Zaroff® zkoumal stereopsi u 106 subjekttl ve véku 15 az 60 let z 1 metru na
Random dot stereotestech s ndhodnymi body generovanymi pocitaCem bez
monokularnich podnéti. Korigovana zrakova ostrost obou o¢i dosahovala hodnot
20/30 (6/9 Snellen) a leps$i. Primérnd stereoskopickd paralaxa byla 37,15 £ 1,77,
nebyl nalezen vyznamny rozdil mezi zenami a muzi.

Vyzkum provadény na 387 hracich baseballu s vizem 2,25 az 0,2 (Snellen)
hodnotil kvalitu prostorového vidéni na blizkou vzdalenost pomoci Random dot
stereotestu. Vysledky hracu se pohybovaly v rozmezi 23 az 37”. 1 dalsi zrakové
funkce aktivnich sportovcll byly na vyss§i urovni ve srovnani s normalni populaci.
8

Primérmé4 hodnota stereoskopické paralaxy zde predvedeného
vySetfovaného vzorku byla 19,9 + 1,7”. Tyto velmi dobré vysledky mohou byt
ovlivnény pouzitym typem stereotestu. Vedle binokularnich podnéti obsahoval i

monokularni, které usnadiiuji odhad prostoru a mohou stat za lepsimi vysledky.
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Pfi navozovani myopie doSlo u vSech vySetfovanych ke ztraté stereopse
pti -4,0 D z diivodu rozmazani sitnicovych obrazl a ptekroceni prahu stereopse.
Naopak arteficidlni hypermetropie zplisobovala fluktuaci vysledk. Dlivodem
muiZe byt zvySeny tlak na akomodacéni schopnost ocni ¢ocky a nevyrovnanost
akomodacné vergen¢ni synkinézy. PiekroCeni hodnoty akomodacni Sife se
pfispélo ke zhorSovanim vniméani prostoru. K podobnym zavérim dospéla
1 Matusikova ve své praci. Pfi méfeni na Diferencovaném stereotestu na dalku
ztratili vSichni vySetfovani (30 osob) schopnost stereopse pii arteficialni myopii -
2,0 D, u hypermetropie pii +7,0 D. Hodnoticim kritériem byl thel stereoskopické
paralaxy 5° (tj. 300”).°

ZAVER

Mladi lidé dokazi velmi dobie rozliSovat jemné prostorové detaily. Tato
schopnost je svazana mimo jiné i1 se zrakovou ostrosti. Plati, ze ¢im lepsi je vizus,
tim kvalitnéj§$i miiZze byt prostorové vnimani. Jejimu zhorSovani vlivem
navozenych refrakénich vad dochéazelo k degradaci vnimani 3D. U myopie se
projevila témét linearni zavislosti, kdy 50 % vySetfovanych pii -2,0 D nebyli
schopni vnimat prostorové. Rist arteficidlni hypermetropie zpiisoboval lehké
kolisani hodnot s postupnym zhorSovanim kvality stereoskopického vidéni.

V dnesni dobé panuji vysoké naroky na vidéni (vCetné prostorového). Je
proto nutné, klast diiraz na spravnou korekci refrakénich vad. Jeji nedodrZeni se
negativné projevi na vnimani prostoru a ve svém konecném dusledku i na kvalité

Zivota.
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16. Porovnani superpozice mérenim
na synoptoforu a pomoci Schoberova
testu

Bc. Iva NauSova, Katedra optometrie a ortoptiky LF MU

Abstrakt:

Ptispévek pfindsi srovnani vysetieni superpozice pomoci dvou riznych metod —
pomoci Schoberova testu a na synoptoforu. Superpozice neboli simultdnni
percepce je jednim ze tfi stupiiti jednoduchého binokularniho vidéni a pfedstavuje
schopnost vnimat soucasn¢ sitnicemi obou oc¢i. Dosud byl obéma metodami
vysetien soubor 17 osob. Kazdy ztestovanych byl obéma metodami vySetien
tiikrat, kvili opakovatelnosti méfeni a z vysledkli byla nésledné vypoctena
primérnd hodnota. U vSech testovanych subjekti byla prokdzana superpozice,
ve veétSiné piipadid obé metody odhalily 1 mirnou heteroforii. Primérnd odchylka
nameéfena

na Schoberové testu ¢ini 1,07 pD (+/- 1,0035pD) esoforie. Primérny subjektivni
uhel udavany vySetfovanym na synoptoforu byl 2,5pD (+/- 3,2550pD) esoforie,
coz odpovida piivodnimu ptredpokladu, Ze subjektivna uhel bude vice kladny nez
uchylka nameétfend
na Schoberové testu. To muze byt zpusobené pocitem blizkosti predmétu u

vySetfované osoby.
Abstract:

Comparison of superposition examination on a
synoptophore and by Schober‘s test

This paper presents a comparison of superposition examination by means of two
different methods — using Schober*s test and on a synoptophore. Superposition, or
simultaneous perception, is one of three components of basic binocular vision and

represents the ability to perceive simultaneously by retinas of both eyes. Each of

134



the test subjects was tested three times using both methods for the purpose of
repeatability, and an average value was calculated from the results afterwards.
Superposition was diagnosed in all of the test subjects, in most cases both
methods also revealed a minor heterophoria. Average deviation measured by

Schober’s test was 1,07pD (+/- 1,0035pD) of esophoria. Average subjective angle

indicated by synoptophore was 2,5pD (+/- 3,2550pD) of esophoria, which
corresponds to the original assumption that the subjective angle will be more
positive than the deviation measured by Schober’s test. That might be caused by a

sense of proximity of an object near the person being examined.

Ve své diplomové praci se vénuji srovnani vysetfeni binokularnich funkci na
synoptoforu a na LCD optotypu. Pro ucely této konference jsem zvolila srovnani
superpozice na synoptoforu
a pomoci Schoberova testu. Jednoduché binokularni vidéni lze definovat jako
koordinovanou senzomotorickou €innost obou o¢i, ktera spolu s fuzni ¢innosti
vede k vytvoteni jednoduchého prostorového vjemu. Zjednodusen¢ mizeme fici,
Ze nam binokularni vidéni umoziuje vidét obéma ocima jednoduSe. Binokularni
vidéni neni vrozené, vyviji se postupné od narozeni do jednoho roku a do Sesti let
se upeviuje. Pokud do jeho vyvoje zasdhne néjaka porucha, normalni vyvoj se
pterusi a pokracuje dale patologicky. Dochézi k rozvoji adapta¢nich mechanismi,
které vedou krozvoji suprese, amblyopie, strabismu a anomdlni retinalni
korespondence [1,2].
Podle Wortha délime binokularni vidéni na tfi stupné: superpozici (simultdnni
percepci), fizi a stereopsi.

e Superpozice neboli simultinni percepce je schopnost vnimat soucasné

sitnicemi obou o¢i

e Fuze je schopnost spojit stejny obraz pravého a levého oka v jeden vjem.
Fuaze

je hlavnim rucitelem JBV.

e Stereopse je povazovana za nejvysSi stupennt binokularniho vidéni a

umoziiuje nam prostorove stereoskopické trojrozmérné vnimani[1]
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Synoptofor je pfistroj zaloZzeny na fizené disociaci vjemu pravého a levého oka v
pfistrojovém prostoru, ve kterém je navozeno nekonecno. Je to komplexni pfistroj
uréeny k diagnostice
a cviceni JBV. Pracuje na zaklad¢é haploskopického principu, kdy kazdému oku
pfedkladdme individudlni obrazky, ze sméru, ktery méfime na stupnici.
Synoptofor se sklada ze zakladny, na kterou jsou pevné uchycena dvé ramena, jez
jsou schopna otacet se v horizontdlnim sméru. Na zékladnu je také pfipevnéna
opérka pro bradu a celo vySetfovaného. Ramena pfistroje jsou vybavena
osvétlovacim zafizenim, ¢ockovym systémem a prostorem pro vkladani obrazk.
V tubusech se nachazi pokovené polopropustné desticky, které odrazi 50% svétla
do oka vySetifovaného a 50% svétla se odrazi ven. Diky nim mulzeme za
pristrojem sledovat rohovkové reflexy vysSetifovaného. V tubusech jsou zaroven
umistény spojné ¢ocky (+8,0 D), které uvoliuji akomodaci[4,3].

Pted samotnym vySetfenim na synoptoforu nastavime vSechny stupnice na 0° a
nastavime

PD vysetfovaného. VySetfeni lze provadét bez korekce i s korekei. Pro ucely
diplomové prace vySetfuji vySetfované subjekty s vlastni nejlepSi korekci.
Simultanni percepci vySetfujeme pomoci tzv. disimilarnich obrazkl (pted kazdé
oko vkladame jiny obrazek), které jsou odstuptiovany dle velikosti: obrazky
foveolarni, makularni,
paramakularni. Ukolem
vySettovaného  je  prekryt
obrazek vidény pravym a
levym okem v jeden vjem tak,
aby vid¢l napt. zabu v krouzku.

Pokud vySetfovany vidi pouze

5, O I.':Ei'a . , . , ’
BT EE jeden obrazek, jedna se o utlum

g

Obrizek 1: synoptofor (zroj:http://www 4oci.cz/img- toho kterého oka. Pomoci
foto/001/176_m.jpg)

tohoto vySetfeni lze ziskat
informaci 0 objektivni
a subjektivni tuchylce. Objektivni uhel uchylky je ten, ktery odecteme

pii vymizeni fixac¢nich pohybt

pfi stfidavém osvétlovani ve chvili, kdy jsou rohovkové reflexy symetrické.
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Subjektivni thel je ten, kdy se vySetfovanému podafi spojit obrazky v jeden vjem
(vidi zabu v krouzku)[2].

Schobertiv test 1ze k uréeni simultanni percepce pouzit v bézné praxi optometristy,
pokud je test soucasti optotypu. Jedné se o anaglyfni test umistény na ¢erném poli,
sestavajici

se z ¢erveného kiiZe a dvou zelenych soustiednych kruhii. Vzdalenost mezi kruhy
odpovida jedné prizmatické dioptrii. Vzdalenosti 1pD odpovidéa také vzdalenost
mezi menSim zelenym kruhem a koncem ramene kiize a také délce ramen od
sttedu kiize. VySetfovanému je pied pravé oko piedkladan Cerveny filtr a pred
levé oko filtr zeleny, diky ¢emuz vidi pravym okem pouze Cerveny kiiz a levym
okem zelené kruhy. Pokud vySetfovany vidi jeden kiiZ a dva zelené¢ kruhy,
mluvime o simultdnni percepci. Déle se vySetfované osoby ptame, zda je kiiz
uprostied soustiednych kruhit, ptipadné je-li n€ékam posunuty. Diky tomu mizeme
zjistit velikost uchylky heteroforie[3].

Predpokladala jsem, Ze subjektivni uhel bude vice kladny neZ tchylka udavana
vySetfovanym na Schoberoveé testu.

Dosud bylo testovano 17 osob obéma metodami, u vSech testovanych byla
prokazana simultanni percepce. U testovanych osob se objevuje mirna esoforie, u
nikoho z nich
neobjevila exoforie. Pouze u jedné vysetfované osoby byla obéma metodami
zjisténa ortoforie. Primérnd odchylka namétend na Schoberové testu ¢ini 1,07 pD
(+/- 1,0035pD) esoforie. Primérny subjektivni thel uddvany vySetfovanym na
synoptoforu byl 2,5pD
(+/- 3,2550pD) esoforie, coz odpovida pavodnimu predpokladu, ze subjektivna
uhel bude vice kladny nez tichylka naméfend na Schoberové testu.

Zavér

Vysledky ziskané pomoci Schoberova testu a na synoptoforu se zcela neshoduyi.
Na synoptoforu jsou vysledky ve 2/3 vice kladné oproti Schoberové testu.
Domnivam se,
ze vysledky na synoptoforu mohou byt vice kladné z diivodu pocitu blizkosti
pfedmétu.
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17. Priciny leukokorie v detském véeku
Bc. Adéla Langrova, Katedra optometrie a ortoptiky LF MU

Abstract:

Leukokorie causes in childhood

Leukokorie is a white pupil reflex, occurs in severe intraocular pathology.
Necessity is timely investigation, proper recognition and proper treatment of the
disease. Accurate diagnosis is very important especially for retinoblastoma, the
timely and proper treatment can save a child's life. The diagnosis is a significant
medical history and complete eye examination.
Since vision is our most important sense, it is essential to care for him since the
beginning of the birth. The development of a vision and its critical period (the first
year of life, especially its first half) and develop until about the six age of the
child. It is required to notice all the changes and differences that could impede the
proper development of visual function and impair the child's life. Therefore, early
diagnosis and treatment of eye diseases we prevent servus pathologies.

For the youngest children should really investigate with great care and not
forgetting the slightest irregularity. The cooperation of parents is an integral part
of, especially if they are small children, which can not communicate with the
doctor. An important key to diagnosis is properly taken history, that the physician
must obtain from the parents of a disabled child. Finally, the physician must
clearly explain to parents and children communicate prognosis, course of

treatment and appropriate follow-up treatment.

Abstrakt

Leukokorie je bélavy reflex zornice, vyskytuje se u zdvaznych nitroo¢nich
patologii. Nutnosti je vCasné vySetfeni, spravné rozpoznani choroby a spravna
lécba. Presna diagnostika je velice dulezitd ptredevS§im u retinoblastomu, kdy
v€asnd a spravnd lécba muze zachranit zivot ditéte. V diagnostice je podstatna

anamnéza a kompletni o¢ni vySetieni.
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jiz od pocatku narozeni ditéte. Vyvoj vidéni ma i svoje kritické obdobi (prvni rok
Zivota, zejména jeho prvni polovinu) a vyviji se asi do Sesti let v€ku ditéte.
Nutnosti je, vS§imat si vSech zmén a odliSnosti, které by mohly branit spravnému
vyvoji zrakovych funkci a tim i ohrozit Zivot ditéte. Proto v€asnou diagnostikou a
lécbou o¢nich chorob pfedchdzime zavaznym patologickym stavim.

U nejmenSich déti se musi vySetfovat opravdu s nejveétsi peclivosti a
neopomenout sebemensi nesrovnalost. Spoluprace rodi¢li je nedilnou soucasti,
hlavné, pokud se jednd o malé déti, se kterymi nemlzZe lékai komunikovat.
Diulezitym klicem ke stanoveni diagnézy je spravné odebrana anamnéza, kterou
musi 1ékat ziskat od rodict postizené¢ho ditéte. V neposledni fad¢, musi lékar
rodi¢im srozumiteln¢ vysvétlit a sdélit prognézu ditéte, prubeh 1écby a poptipadé

naslednou terapii.

Priciny leukokorie

Leukokorie = bélavy svit zornice, také se nazyva jako koci¢i oko.
oftalmoskopem nedochazi k vybaveni cerveného reflexu od pozadi jako u
zdravého oka. Leukokorie se miize objevovat u riznych o¢nich onemocnéni, proto
je dulezité co nejdiive diagnostikovat chorobu, aby byla vCas zahajena spravna
1éCba. Musi se tedy spravné odliSit vSechny dals$i choroby, u kterych také
nachazime leukokorii. Mezi tyto choroby fadime retinoblastom, toxokardzu,
Coatsovu chorobu, perzistujici hyperplasticky primarni sklivec, vrozenou
kataraktu, astrocytom sitnice a retinopatii nedonoSenych, které si podrobnéji
rozebereme nize. DalS§i ocni choroby vyznacujici se leukokorii jsou napiiklad:
hamartom, atypicky choroidalni a sitnicovy hemangiom, kolobom sitnice a

choroidey, odchlipeni sitnice, endoftalmitida a dalsi. [1, 2, 3]

1.1 Retinoblastom

Retinoblastom je malignim nadorem sitnice, fadi se mezi nejcastéji se
vyskytujici nador v détském véku. Vyskytuje se ve vétsiné piipadi (cca 70 %)
jako jednostranny nador, na podklad¢é nedédi¢né somatické mutace, ale mize byt i

dédi¢ny. Diky tomuto faktu, je nutnosti kontrolovat a sledovat i zdravé
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sourozence, protoze se jednd o dédicné autozomalné¢ dominantni onemocnéni
s vysokou penetraci. Retinoblastom tvoii mezi détskymi malignitami asi 3 %.
V prvnich tfech letech Zivota se manifestuji asi 2/3 nadorti a pouze vyjimku tvoii
deéti starsi, Sesti let véku, které onemocni. Nador v ¢asném stadiu probihd klinicky
vétSinou skryté. Pouze v5 % se nador objevi pfi béZzném ocnim vySetfeni.
NejcastéjSim prvotnim ptiznakem je leukokorie (bé€lavy svit zornice), neboli také
tzv. ,koCi¢i oko“. Sedobélavy az Zlutavy reflex zornice je zpiisoben odrazem
svételnych paprski od nadoru.

Endofyticky rlst nadoru je charakteristicky bélavymi hmotami bez nebo
s viditelnymi rozsifenymi retinalnimi cévami, které zasahuji casto do sklivcového
prostoru v podobé sn¢hovych kouli (pfipominajici endoftalmitidu). Pfi
exofytickém ristu nadoru dochazi k totdlnimu odchlipeni sitnice Sedavé barvy
s rozSifenymi cévami na povrchu. Ob¢ tyto formy ristu se Casto kombinuji.
Leukokorie je nejcastéjSim piiznakem, ktery vede rodice s ditétem k navstévé do
ordinace lékate (Obr. ¢. 1). Jedna se o pozdni stadium, kdy je v zornici Zlutavy
reflex podminén néadorovymi hmotami, které vypliuji sklivcovy prostor.
Oftalmoskopicky vidime v asném stadiu Sedobélavy uzel na sitnici, zpravidla se
jedna o ndhodny nélez.

Druhym pfiznakem je ve 20 % Silhani, které je zpiisobené nadorovou
infiltraci v oblasti makuly. Pokles vizu bez strabismu byva pouze v 5 %. Diky
tomuto poznatku, by mélo byt kazdé malé Silhajici dit€ s ndhlym poklesem vidéni
neodkladné vySetieno o¢nim lékafem. Pokud se jedn4 o rozsdhlé postizeni bulbu
nadorem, byva v 7 % doprovazeno ptiznaky sekundarniho glaukomu.

V diagnostice je nejdilezitéjsi oftalmologicky nalez, kde zakladnim
vySetfenim je nepfima oftalmoskopie, doplnéné o sklerdlni depresi. Pti zjiStovani
nadorového uzlu je nutnosti doplnit vySetfovaci postup o fluorescenéni angiografii
nebo angioskopii, kterd napomaha stanovit stupeint vaskularizace. CT (vypocetni
tomografie), MR (magnetické rezonance) a UZ (ultrazvuk) slouzi v diagnostice ke
stanoveni rozsahu a charakteru nadoru. V diferencidlni diagndze je potieba
retinoblastom odlisit od dalSich nitroo¢nich nadorti (meduloepiteliom, astrocytom
a dalsi) a je tfeba zvazovat i ¢etna nenddorova onemocnéni s obrazem leukokorie
a se zmeénami na ocnim pozadi.

Lécba spociva v kombinaci n€kolika terapeutickych postupti a tidi se podle

stavu  onemocnéni. Moznostmi 1é€by jsou: enukleace, chemoterapie,
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brachyterapie, fotokoagulace laserem, kryoterapie, termochemoterapie, exenterace
orbity. Enukleace oka je indikovana vétSinou u jednostranného nadoru. Jedna se o
zivot zachranujici vykon, kdy je nador vétSinou v pokrocCilém stadiu a oko je
slepé. Kombinované terapeutické metody jsou indikovany u mensich oboustranné
se vyskytujicich nadorti zejména na méné postizeném oku. U velmi malych
nadort zadniho pdlu je indikovana fotokoagulace, v periferii sitnice je indikovana
kryokoagulace. Zakladnim a hlavnim terapeutickym principem je chemoterapie
a aktinoterapie zajiStovana specializovanymi onkologickymi centry. Lécba
retinoblastomu zaznamenala obrovsky uspéch, v soucasné dobé je nejuspeésnéji
1é¢itelnym malignim néddorem v détstvi. Problémem u vylécenych oboustrannych
nadord jsou osteosarkomy, které se objevuji az za nékolik let po terapii. Nejcastéji
vznikaji v zavislosti pouziti aktinoterapie, ale mohou vznikat i u lidi, ktefi nebyli

touto metodou 1éceni. [1, 2, 3]

Obr. ¢. 1 - Leukokorie u retinoblastomu [2]

1.2 Toxokaroza

Toxokar6za je vyvolana ¢ervem Toxocarosis canis, ktery sviij celozivotni
cyklus prodélava v zazivacim traktu psi a kocCek. Nakazit se dité muze
kontaminovanou potravou nebo vajicky ze zvifecich exkrementi v pidé.
V anamnéze se tedy miize objevit kontakt se psem ¢i kockou nebo pojidani hliny.
Larvy putuji sttevnim traktem do cévniho systému a migruji t€lem, do doby, nez

se cévy zuzi natolik, Ze nemohou pokracovat. Dojde k vytvoreni cysty, které se
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nachazeji nejcastéji v jatrech, mozku a plicich. Larva se mize dostat pres cévni
systém az do cévnatky, kde vyvola zanét. U déti je typicky ohranieny bélavy
granulom v oblasti makuly se zdnétem sklivce nebo granulom smétujici
z periferie. Ojedinéle je oboustrannd a obvykle se diagnostikuje ve v€ku Sesti
meésictu az deseti let. Toxokardza je piicinou détskych zadnich uveitid ve 3 — 18
%. Zangtliva reakce nitroocnich tkani vznika s nejvétsi pravdépodobnosti
senzibilizaci hostitele zplodinami, které jsou uvoliiovany larvami z odumirajicich
¢i mrtvych larev. Diagnostika se provadi stanovenim protilatek metodou ELISA,
test na Toxocaru bude pozitivni.

Lécba spociva v kombinaci kortikosteroidii s antihelmintikem, ktery snizuje
pohyblivost larvy. Aplikace antihelmintik mize vyvolat dalsi zanétlivou reakci,
proto je nezbytna soucasna lécba kortikosteroidy. Terapie ocnich forem

toxokarozy nebyva vzdy uspés$na. [1, 2]

1.3 Coatsova choroba

Coatsova choroba je nedédi¢na vrozena anomalie sitnicovych kapilar (Obr.
¢. 2). Postizeni je v 90 % jednostranné, vzacné byva oboustranné. Manifestuje se
nejcastéji mezi Sestym az patnactym rokem zivota, postihuje obvykle chlapce.
Charakteristickymi znaky jsou mnohocetna aneuryzmata, doprovazena Zlutymi
retindlnimi a subretinalnimi exsudaty, event. Krvaceni do hlubokych vrstev
sitnice. V pokrocilych piipadech mize dojit az k exsudativnimu odchlipeni
sitnice, které mtize byt pti¢inou leukokorie. Pro diagnostiku Coastovy choroby se
poziva fluorescenci angiografie, ktera odhali nendpadné dilatované cévy uz
v ¢asném détském veku. U mladSich déti s Coatsovou chorobou je ve vétSiné
ptfipadi sklivec ciry, v pokrocilych piipadech se mohou objevit sklivcové
hemoragie ze sitnicovych neovaskularizaci. Postizeni terce zrakového nervu se u
Coatsovy choroby vyskytuje ziidka. V kone¢né fazi mulZze choroba vyustit
v absolutni neovaskularni glaukom.

Lécba spociva v odstranéni abnormalnich cév pomoci kryoterapie. Ser6zni
odchlipenti sitnice se miize vyvinout u pacientll s pokrocilou Coatsovou chorobou,
kdy se provadi cerkldZ s drenazi subretinalni tekutiny s naslednou kryoterapii
anomalnich cév. I u déti, které byly 1éCeny Uspé$né, je po vice jak péti letech

popisovan navrat choroby. Doporuenim je zvat si pacienty na pravidelné
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kontroly po Sesti mésicich, aby se pfipadnd opakovana lécba mohla provést co

nejdfive. [1, 2, 4]

Obr. ¢. 2 — Coatsova choroba [2]

1.4 Perzistujici hyperplasticky primarni sklivec (PHPV)
PHPV je nedédi¢na a ve vétSin€ piipadl jednostranna anomalie, pfi které je
rizny stupen fibroglialni a vaskularni proliferace do sklivcové dutiny (Obr. €. 3).
Oko, které je postizené, byva obvykle nepatrné mensi. Zbytky primarniho sklivce
souviseji s vaskularizaci v Cloquetové kandle. Charakteristickym néalezem pro
PHPV je husty, bélavy sklivcovy pruh, ktery vétSinou vede od terce zrakového
nervu k periferii o€niho pozadi nebo k o¢ni ¢occe, nejcastéji se objevuje nasalné.
Obvyklymi pfidruzenymi nalezy jsou: odchlipeni sitnice, vitreoretindlni trakéni
hyperplastického primarniho sklivce je pfitomnd sytd leukokorie bez vybavného
¢erveného reflexu. Tento projev je nutno odlisit od I'V. a V. stadia retinoblastomu.
K tomu ndm slouzi vySetfeni pomoci UZ a CT, které u PHPV nikdy neprokazuji
kalcifikace. Pro PHPV je charakterizujici mikroftalmus a casnd katarakta
s vytazenim cilidrnich vybézka, které jsou patrné v mydridze. Progndza se
odliSuje v zavislosti na pfitomnosti mikroftalmu, katarakty a odchlipeni sitnice.
Odstranéni sklivcovych zakall vitrektomii a extrakce katarakty mize v n€kterych
pripadech dojit k zlepSeni zraku. Obvykle je nedilnou soucasti 1écby intenzivni

pleopticka 1écba tupozrakosti. [1, 2, 4]
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Obr. &. 3— PHPV [4]

L5 Vrozena katarakta

Zakaly cocCky piitomné pii porodu. Zkaleni co¢ky muiZe byt jednostranné
nebo oboustranné. Vyskyt katarakty u novorozenci je cca 0,4 %, kdy 2/3
postizeni jsou oboustranné. Zrakova ostrost mize byt zachovana, ale vétSinou je
snizena, a to v zavislosti na denzit¢, velikosti a lokalizaci Kkatarakty.
Charakteristické projevy vrozené katarakty jsou: leukokorie, nemoznost vybaveni
cerven¢ho reflexu v zornici nebo nystagmus (abnormdalni ocni pohyby). U
oboustrannych katarakt kojenci se mtize vyskytovat neteCnost ke zrakovym
podnétim. DalSim nalezem muze byt nespravné postaveni bulbl (strabismus),
ktery se objevuje od 2. az 3. mésice v disledku zhorSeného vidéni (jednostranny
zakal) nebo nystagmus (oboustranny zdakal). Pfi jednostranné katarakté byva
postizené oko Casto mensi neZ oko bez postizeni. Jestlize je ¢ocka syté zkalena a
zékal brani vytvoreni ostrého obrazu na sitnici, vznikd jiz v prvnich mésicich
zivota té€zka amblyopie. Pfi oboustranné katarakté¢ a pozdni 1écbé byva vizus
trvale sniZzen a pohybuje se v pasmu téZké slabozrakosti az slepoty. Pokud by byl

nalez takovy, Ze by zabranoval vyvoji normdlnich zrakovych funkci, je nutno

145



operovat dit¢ co nejdiive, aby byl vysledek zrakovych funkci po operaci co
nejlepsi.

RozliSujeme vice druhii katarakt. Polarni katarakta, kde se vyskytuje zakal
pouzdra ¢ocky a ptilehlého kortexu na pfednim nebo zadnim pélu ¢ocky (Obr. €.
4). Zonularni katarakta, kde pozorujeme bilé zakaly, které obklopuji jadro (Obr.
¢. 5). Stiidaji se Ciré a bilé lamely kortexu (tento obraz pfipomina slupku cibule).
Nuklearni katarakta se zkalenim fetalniho a embryonélniho jadra. Kongenitalni
katarakta pri rubeole, vznika v gravidité diky infekci matky virem rubeoly.
Cocka miize byt zkalena Giplné nebo jsou zakaly pouze v jadru.

Pri¢iny vzniku katarakty jsou rGzné — katarakta se miiZze vyskytnout jako
soucast syndromu, pii onemocnéni matky piredev§im v 1. trimestru gravidity, pfi
familidrnim postiZzeni, nasledkem enzymatickych poruch, pfi chromozomalnich
odchylkach a vrozenych ocnich anomaliich. Katarakta muze vzniknout, diky
galaktosemii (vrozend porucha metabolismu galaktosy), dale miZze zpusobit
mentalni retardaci a symptomatickou cirhd6zu. PHPV muze dat vznik katarakté a
diky progresi zékalu CoCky Casto vznika glaukom s uzavienym thlem. Zardénky
mohou byt také pfi¢inou vrozenych katarakt, vétSinou se jedna o kataraktu
nukledrni a soucasné s tim se mohou objevovat poruchy sluchu a srdce. Loweho
syndrom (okulocerebralni syndrom) je onemocnéni s ptiznaky oftalmologickymi,
nefrologickymi a progredujicimi poruchami hybnosti, dale s artrézou a artritidou
a metabolickou osteoporozou. Vyskytuje se zde prave zkalend Cocka a vrozeny
glaukom. Pfi¢inou vzniku vrozené katarakty mohou byt také infekce, urazy i léky.

Vysetfeni se u velmi malych déti pfed chirurgickou operaci provadi
v narkoze pii zcela dilatovanych zornicich, kdy se hodnoti stupenn katarakty,
moznost glaukomového onemocnéni a vySetfuje se ocni pozadi. Méfi se primer
rohovky, provede se keratotomie a biometrie oka.

Spravny vyvoj zrakovych funkci je podminén normalni zrakovou stimulaci,
zejména v prvnich mésicich zivota (nejcitlivéjsi faze = kritickd perioda), kdy
dochazi k dotvafeni anatomickych struktur nezbytnych pro normalni rozvoj
vidéni. Lécba zdkalu musi byt tedy zahdjena do 4. az 6. tydne Zivota.
Opozdénému odhaleni a 1é¢bé zakalu predchazi screening vrozené katarakty.

Lécba je odlisna od 1€cby dospélych lidi, kde se po odstranéni zkalenych
¢ockovych hmot implantuje pfedem zvolend cocka. U déti je postup jiny,

vzhledem k vyraznym zménam refrakce v prvnim roce Zivota, se odstranéna
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vlastni nitroocni ¢ocka nahradi co¢kou kontaktni. Jinou moznosti je implantace
umélé nitroocni Cocky, kterd se provadi po prvni az druhém roce Zivota, pouze
tam, kde nejsou komplikace. Pribézné zmény refrakce se dokoriguji pomoci bryli.
Vzhledem k aplikaci kontaktni ¢ocky jsou kladeny vyssi naroky na kontaktologa
amatku ditéte. Pied propousténim ditéte po operaci se musi matka zacvicit
v aplikaci a péci o kontaktni ¢ocku. Spoluprace rodict zde hraje dulezitou roli,
protoze budou muset manipulovat s kontaktni ¢ockou, a pokud je postiZeni
jednostranné, budou muset zakryvat 1épe vidouci oko az do 10 let véku ditéte, aby

nedoslo ke vzniku amblyopie. [1, 2, 5, 6, 7, 8]

Obr. &. 4 — Katarakta — zadni polarni [2]

Obr. ¢. 5 — Katarakta — zonularni [2]
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1.6 Retinopatie nedonosSenych (ROP)

ROP je vazoproliferativni onemocnéni, které postihuje predevsim pred¢asné
narozené a nezralé¢ déti, které se narodily pied 32. gestatnim tydnem s porodni
hmotnostni pod 1500 g aje u nich provadéna kyslikova terapie. Je nejcastéjsi
pfi¢inou slepoty u déti. Muze probihat akutné (naruseni vaskulogeneze nezralé
sitnice) nebo chronicky (tvorba retinovitredlnich fibrovaskuldrnich membran,
které mohou zptsobit odchlipeni sitnice). Nejhorsi prabeéh ROP je u déti s porodni
hmotnostni pod 1000 g a narozenych pie 30. gestacnim tydnem.

Objektivnim nalezem je avaskularni periferni sitnice. Dal$i nalezy mohou
byt fibrovaskularni extraretinalni proliferace, krvaceni do sklivce, odchlipeni
sitnice nebo leukokorie. U starSich déti a dospélych mize nastat pokles zrakové
ostrosti, mtize vzniknout myopie, strabismus nebo odchlipeni sitnice. Zmény na
sitnici rozezndvame podle umisténi (3 zony, centrum az periferie), podle rozsahu
(lokalizaci oznacujeme podle ciferniku hodin), podle stddia postizeni (vytvoteni
hrani¢ni linie, tvorba hiebenu na rozhrani, hieben s proliferaci do sklivce, 3
stupn¢) a podle castecného nebo totdlniho odchlipeni sitnice. Na obou ocich
nebyva nalez symetricky.

Zavaznost onemocnéni se rozdéluje na 5 vyvojovych stadii. Stadium 1 je
charakterizovano hrani¢ni linii, kterd odd€luje vaskularizovanou ¢ast sitnice od
avaskularni ¢asti sitnice. Stadium 2 charakterizuje hrani¢ni linie, ktera vybiha do
hfebenu. Stadium 3 pifedstavuje hrani¢ni linie s extraretindlni fibrovaskuldrni
proliferaci, kterd vybihd do hfebenu. Stadium 4 charakterizuje castecné
odchlipeni sitnice, které nepostihuje makulu (A) a které postihuje oblast makuly
(B). Stadium 5 piedstavuje totalni odchlipeni sitnice. Zacatek ROP a prib¢h
zavisi pfedevs$im na zralosti ditéte. Kazdé akutni stddium ROP miiZe mit tzv. plus
formu, kterd ptredstavuje stazeni a tortuozitu rendlnich cév, rubedzu duhovky. U
kazdé plus formy je vysoké riziko rychlé progrese onemocnéni. Prvni a druhé
stadium ROP vétSinou spontanné ustupuje, 1écba neni nutna.

Vysetiuje se vzdy v dokonalé mydriaze, aby bylo mozno dostate¢né¢ rychle
terapeuticky zasahnout. Jestlize smétuji patologické projevy az do centralni zony
sitnice, je nad¢je na zastaveni nebo stabilizaci procesu je mensi. Pokud neni

stanovena diagndza a zahdjena 1écba vcas, dochéazi vétSinou k tplné slepote.
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Nejdalezitéjsi jsou preventivni opatieni (udrzovat nedonoSené déti
v inkubatoru pouze po dobu nezbytné nutnou, pouzivat koncentrace kysliku
maximalné do 30 % a pozvolné prevadét dit€¢ do normalni atmosféry). Déle jsou
dilezité pravidelné kontroly o¢nim specialistou rizikovych déti, véasné zahajeni
kryokoagulace sitnice nebo ptipadné doplnéni laserovou fotokoagulaci. [1, 2, 3, 4,

8]

1.7 Astrocytom sitnice

Astrocytom je benignim ziskanym nadorem. Jedna se o vzdcné onemocnéni,
u kterého neni skute¢na incidence znama. Astrocytom sitnice se objevuje v détstvi
nebo adolescenci, vzacné se muize projevovat az v dospélosti. Vyskytuje se u
chlapcti i dévcat ve stejném poméru. Oftalmoskopicky pozorujeme ptisedlou az
lehce vystouplou Zlutobélavou masu v sitnice, ktera mize byt kalcifikovana (Obr.
¢. 6). Nador se casto objevuje spolu s tuberdzni skleréozou a ojedinéle i
s neurofibromatézou. Je nutné odliSit astrocytom sitnice od retinoblastomu,
toxokarozy a dalsich chorob. Lécba neni zndma, pti bolestivém slepém oku, se
provede enukleace bulbu. Astrocytom nemetastazuje a zrakova ostrost byva

zachovana. [1, 2]

Obr. ¢. 6 — Astrocytom sitnice [2]
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18. Srovnani metod meéreni
nitrooc¢niho tlaku v optometricke

praxi

Mgr. Veronika Kroupovd, Katedra optometrie a ortoptiky
LFMU

Abstract:

Comparison of methods for measuring intraocular pressure

in optometric practice

The first part of the presentation, entitled Comparison of methods for measuring
intraocular pressure in optometric practice is devoted to basic concepts, such as
intraocular pressure and intraocular fluid. It deals with the concepts of critical and
target intraocular pressure, creation, dynamics and outflow intraocular fluid. It
also discusses the factors that may affect the values of intraocular pressure,
especially central corneal thickness. The presentation also briefly discusses
methods for measuring intraocular pressure as a method impression, applanation
and non-contact. It also discusses the dynamic contour tonometry, transpalpebral
tonometry and rebound tonometry. It also gives the pathology associated with
changes in intraocular pressure, especially glaucoma disease. Presentation
highlights the important role of optometrists in diagnosis and prevention of these
pathologies and presents the possibility of detection of disease at primary
examination in practice optometrist. The last section is devoted to research
dealing with the comparison of methods for measuring intraocular pressure with

consideration and without taking into account the thickness of the cornea.

Abstrakt: Prvni Cast prezentace s ndzvem Srovnani metod méfeni nitroo¢niho
tlaku v optometrické praxi je vénovana zdkladnim pojmim, jako je nitroocni tlak
a nitroocni tekutina. Zabyva se pojmy kriticky a cilovy nitroo¢ni tlak, tvorbou,
dynamikou a odtokem nitroo¢ni tekutiny. Dale se vénuje faktortim, které mohou
ovlivnit hodnoty nitroo¢niho tlaku, zejména pak centralni tloustce rohovky.

Prezentace se také stru¢n¢ zabyvad metodami meéfeni nitroo¢niho tlaku jako je
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metoda impresni, aplanac¢ni a bezkontaktni. Dale se vénuje dynamické konturni
tonometrii, transpalpebralni tonometrii a rebound tonometrii. Uvadi také patologie
spojené se zménami nitroo¢niho tlaku, zejména pak glaukomové onemocnéni.
Prezentace vyzdvihuje dilezitou roli optometristi v prevenci a diagnostice téchto
patologii a uvadi moznosti zachytu téchto onemocnéni, pti zakladnich vySettenich
v praxi optometristy. V posledni c¢asti se vénuje vyzkumu zabyvajicim se
srovnanim metod meéfeni nitroo¢niho tlaku se zohlednénim a bez zohlednéni

tloustky rohovky.

1. Uvod

Sledovani nitroo¢niho tlaku a jeho piesné méteni je dulezité pro detekci riznych
onemocnéni, a proto se stdva nepostradatelnym v klinické praxi o¢nich 1¢kard, ale
1 v béZné praxi optometristii. Hodnoty nitroo€niho tlaku jsou zavislé na rovnovaze
mezi tvorbou a odtokem nitroo¢ni tekutiny a u zdravych jedincii se pohybuji
vrozmezi 10 — 20 mmHg. Fyziologické hodnoty nitroo¢niho tlaku jsou pro
kazdého jedince odlisné a za normalni nitroo¢ni tlak je povazovan tlak v oku, pii
kterém nedochézi k poskozeni zrakového nervu a je zachovéna integrita o¢niho
prostiedi.

Existuje mnoho faktord, které mohou ovlivnit hodnoty nitroo¢niho tlaku, mezi néz
patii napt. vliv farmak, centralni tloustky rohovky, vék, genetika a dalsi. Vcasna
detekce zvySenych hodnot nitroo¢niho tlaku je mozna diky tonometriim, jeZ patii
mezi zdkladni oftalmologické ptistroje. Pravé vysoké hodnoty nitroo¢niho tlaku
jsou jednim znejvyznamnégjSich rizikovych faktor pro vznik glaukomového
onemocnéni. Toto onemocnéni je velmi zdvazné a patii mezi nejcastéjsi priciny

slepoty u nas.

2. Nitroo¢ni tlak

Nitroo¢ni tlak je vyznamnym ukazatelem vyuzivanym v klinické praxi. Udrzovani
nitroo¢niho tlaku na fyziologickych hodnotach je dilezité pro spravnou funkci
ocnich struktur, zachovani tvaru oka a zabranéni vzniku edému vyplavenim
metabolitli nitroo¢ni tekutinou.

Hodnota nitroo¢niho tlaku je ddna vztahem mezi tvorbou a odtokem nitroo¢ni

tekutiny a je tedy zévisla na dynamice nitroo¢ni tekutiny a odporu odtokovych
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cest. Vyska nitroocniho tlaku béhem dne kolisd maximalné¢ o 8 mmHg a za

fyziologické hodnoty nitroo¢niho tlaku jsou povazovany hodnoty 10 — 20 mmHg.

Nitroocni tekutina ma index lomu 1,336 a svym vzhledem pfipomind vodu. Tato
tekutina plni v oku nékolik funkci. Mezi tyto funkce fadime vyzivu nitroo¢nich
tkani jako je Cocka ¢i rohovka gluk6zou, kyslikem a aminokyselinami, odvod
jejich metabolitli, udrzovani stalé hladiny nitroo¢niho tlaku a zajiSténi imunitni
reakce imunoglobuliny. Tvorba nitroocni tekutiny je zajistovana vybézky
fasnatého téliska procesem pasivni ultrafiltrace plazmy a aktivni sekreci epitelem
tohoto téliska. Tyto déje jsou umoznény mechanismem aktivniho transportu a
osmotického gradientu. Dynamika nitroocni tekutiny je u jedinch bez jakychkoliv
patologii pfiblizn¢ 2,3 pul/min v pribéhu 24 hodin. Odtok nitroocni tekutiny je
zajiStovan dvéma cestami: odtok tramcinou (konvenc¢ni cesta) a odtok fasnatym

téliskem a duhovkou (nekonven¢ni cesta).

Kriticky nitroocni tlak predstavuje teoretickou hodnotu nitroo¢niho tlaku, pii které
dochazi k poskozeni cévniho zasobeni oka. Tato teoretickd hodnota se pohybuje
primérné v rozmezi 31 + 2,5 mmHg. Jsou-li tyto hodnoty ptekroceny, dochazi
v tkanich k ireverzibilnim procestim, které mohou vést k trvalému poSkozeni

zrakového organu.

Cilovy nitroocni tlak je tlak, pti kterém nedochazi k poskozeni o¢nich tkani. Jedna
se o hodnoty, kterych se snazime dosédhnout jako cile terapie glaukomového
onemocnéni. Hodnota cilového nitroo¢niho tlaku je opét individuélni pro kazdého

jedince.

3. Faktory ovliviiujici nitroo¢ni tlak
Hodnoty nitroo¢niho tlaku mohou byt ovlivnény mnoha faktory. Mezi tyto faktory
fadime naptiklad:

o Farmakologické ucinky — Mezi farmaka ovliviiyjici nitroocni tlak fadime
Iéky plisobici na adrenergni receptory, parasympatomimetika, inhybitory
karboanhydréazy, prostaglandiny a kortikosteroidy.

e Osmolarita krve — Nitroocni tekutina je stejné¢ jako krevni plazma

izoosmolarni. Pokud dojde ke zvySeni osmotické koncentrace v krevni
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plazm¢, dochéazi k vyrovnani osmolarity pfesunem vody z nitroocni
tekutiny do plazmy a tim ke snizeni nitroo¢niho tlaku.

Kardiovaskuldrni faktory — Rada studii prokazala vztah mezi tlakem krve a
tlakem nitroocnim. Pfi vét§ich zménach krevniho tlaku vSak dochazi pouze
k malym zméndm nitroo¢niho tlaku.

Nervovy systéem — Nervovy systém muze ovlivnit tvorbu nitroo¢ni tekutiny
pfimym Uc¢inkem na sekreci fasnatého téliska nebo ovlivnénim odporu
v komorovém uhlu ¢i episklerdlnich cévach

Centralni tloustka rohovky — Tloustka rohovky a jeji hodnoty jsou
v populaci velmi odlisné a jeji hodnoty mohou vyznamné ovliviiovat
vysku naméieného nitroo¢niho tlaku. U jedincii s tenkou rohovkou mohou
byt naméteny faleSné nizké hodnoty, které vySetfujiciho neupozorni na
moznost zacinajiciho glaukomového onemocnéni. Z tohoto divodu by
mélo byt méfeni nitroo¢niho tlaku vzdy prepocitdno na spravnou hodnotu
v zavislosti na centralni tloustce rohovky. Moderni pfistroje jiz piimo
umoziuji méteni se zohlednénim centralni tloustky rohovky.

Vek, genetika, pohlavi, rasa — Studiemi bylo prokézano, ze s rostoucim
vékem rostou hodnoty nitroo¢niho tlaku. Vyska nitroo¢niho tlaku je
geneticky podminéna polygenné a multifaktoridlné stejné¢ jako napt.
glaukomové onemocnéni. Zavislost na pohlavi jedince nebyla zcela
prokdzana, avSak existuji studie, které vyvozuji vyssi hodnoty nitroocniho
tlaku u Zen. Studie v USA prokézala nitroo¢ni tlak obecné vyssi u cerné
rasy nez u bilé.

Cviceni, poloha — Namaha mtlize mit na nitroo¢ni tlak rizny vliv, mize jej
zvySovat, ale také sniZovat. Pfi zméné€ polohy ze sedu do polohy vleze
dochazi u jedinct ke zvyseni nitroo¢niho tlaku.

Alkohol, Kofein, Koureni a dalst

4. Zpusoby méieni nitroo¢niho tlaku

Meéfeni nitroocniho tlaku tzv. tonometrie, je jednim ze zdkladnich preventivnich

vySetieni ocniho Iékaie a mélo by byt soucasti kazdé vySetfovny nejen ocnich

1¢katt, ale také optometristli. Hlavnim vyznamem dulezitosti tonometrie je v€asny
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zachyt glaukomového onemocnéni. Existuje nékolik metod méfeni nitroocniho

tlaku.

Impresni tonometrie

Schiétziiv tonometr — Tonometr se skladd z pohyblivého pistu, ukazatele,
stupnice, ramu pfistroje, drzaku a zavazi o hodnotach 5,5; 7,5 a 10,0 g.
Me¢éieni je provadéno pod lokélni anestezii oka, kdy je pfistroj lehce
polozen kolmo do centra rohovky. Poté je odeCtena hodnota na stupnici a
dle ptfepoctové tabulky pfevedena na hodnoty nitroo¢niho tlaku. Tento
tonometr je velmi snadno ovladatelny a cenové ptistupny. Vyzaduje vSak

znacnou zruc¢nost vySetiujiciho a neni mozné jej pouzit u vSech pacientt.

Stupnice

[~ Ukazatel

=JJ Zavaii
I

{11 Pist
e Ploska pistu

/
Obrazek ¢. 1: Schi6tziv tonometr

Aplanaéni tonometrie — Aplanacni tonometry jsou zalozeny na principu

tzv. Fick-Imbertova zdkona.

Goldmannitv  aplanacni tonometr — Tento tonometr je jednim
z nejpiesnéjSich pfistroji pro métfeni nitroocniho tlaku. Méfeni opét
probiha po lokalni anestezii oka, kdy je do oka lehce vloZzen papirek
obsahujici fluorescein, ktery obarvi slzny film. Goldmanntiv tonometr je
soucasti Stérbinové lampy, a proto je méfeni provadéno vsedé. Béhem
méteni je na stfed rohovky pfitlacen komoly kuzel o priméru 3,06 mm.
Soucasti tonometru je dvojity klin, diky némuZz vizualné zjistime, zda byla
rohovka aplanovéana celou plochou tohoto méficiho kuzele. Pii méfeni
tedy pozorujeme typicky obrazec dvou fluoresceinovych polokruht,
vzniklych pravé diky klinim s opacné orientovanou bdzi. Po pftiloZeni
téchto kruhti do koincidence, mizeme odecist hodnoty nitroo¢niho tlaku

na stupnici pfistroje.
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Perkinsiiv aplanacni tonometr — Tento pfistroj je pienosnou obdobou
Goldmannova aplana¢niho tonometru a nevyzaduje tedy pouZiti §térbinové
lampy. Vyhodou tohoto pfistroje je jeho pouziti u leZicich pacientt.
Draegeruv tonometr — Podobné jako Perkinstiv tonometr je i tento pfistroj
pienosny a lze jej pouzit u lezicich pacientt.

Mackay — Marg tonometr — Tento tonometr je zaloZen na kombinaci
imprese a aplanace rohovky. Mé&feni je velmi rychlé a jemné a Ize jej
pouzit bez lokalni anestezie rohovky.

Tono-Pen XL — Jednd se o pfistroj pracujici na principu Goldmannova
aplana¢niho tonometru, ktery je velmi jednoduchy, ru¢ni a k méteni
vyuziva ¢idlo mikropnuti.

Pneumatonometr

Obrazek ¢. 2: Goldmanntv aplana¢ni tonometr

Bezkontaktni tonometrie — zdkladem bezkontaktniho tonometru je pfesna

Casomira a zdroj svétla. Tento zdroj svétla vysila z bo¢ni strany béhem
méteni svazek svételnych paprskl pod ur€itym thlem. Tyto paprsky jsou
reflektovany povrchem rohovky a prochazeji objektivem a clonou pied
fotodetektorem. Ve stfedu pfistroje se nachdzi fixacni a pozorovaci
soustava mikroskopu a vyusténi vzduchové trysky. Jelikoz je rohovka ve
svém stfedu sférickd, fotodetektor lezici na opacné strané¢ mefici hlavy
zachyti pomérn€ malou cast odrazené¢ho svétla. Pfi aplanaci rohovky
vzduchovym razem, zachyti detektor podstatné vétsi mnoZstvi odraZzeného
svétla, jelikoZ se rohovka zacne chovat jako planarni zrcéatko. Svétlo
odrazené¢ na detektor zpiisobi zastaveni vzduchového rdzu a pifesna
Casomira zmé&fi Cas odstartovani vzduchového razu, ktery vede k aplanaci

rohovky, po jeji skute¢nou aplanaci.
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- Ocular Response Analyzer — Tento pfistroj méfi soucasné s nitroo¢nim
tlakem 5 veli¢in dulezitych pro hodnoceni biomechanickych vlastnosti
rohovky (rohovkovou hysterezi, kompenzovany nitroo¢ni tlak, faktor
odolnosti rohovky, nitroo¢ni tlak korelujici s Goldmannovou metodou —
dan jako primérna hodnota ze dvou naméienych hodnot nitroo¢niho tlaku
pfi aplanaci a zpétném navratu do pivodniho tvaru). Tyto vlastnosti maji
velky vyznam v ovlivnéni hodnot nitroo¢niho tlaku. Pfistroj vyuZziva
dynamického dvojsmérného aplanacniho procesu.

- Bezkontaktni rucni tonometr Pulsair

Obrazek ¢. 3: Ocular response analyzer

e Dynamickd konturni tonometrie — Jedné se o kontaktni tonometr, ktery je

soucasti Stérbinové lampy. Soucasti pristroje je senzoricky hrot s
pouzdrem, ktery svym tvarem odpovidd tvaru rohovky. V jedné roviné
s povrchem pouzdra je umistén piezoelektricky tlakovy senzor, ktery
umoziiuje transcornedlni méteni nitroocniho tlaku. Touto metodou mozné
méfit také hodnotu tzv. o¢ni pulzni amplitudy, kterd je ddna rozdilem mezi
tlakem v oku pfi systole a diastole.

e Transpalpebralni tonometrie — Tato metoda je velmi rychla a jednoducha.

Meéfeni probiha ptes vicka a nevyzaduje lokalni anestezii.

e Rebound tonometry-tonometry zalozené na principu odrazu — Pfi tomto

meéieni dochdzi k analyze pohybu sondy odrazené od povrchu oka. Tato
sonda je velmi lehk4d a jemna. Z tohoto ditvodu neni potieba lokalni

anestezie rohovky.

5. Patologie spojené se zménou nitroo¢niho tlaku
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Glaukom oznacuje skupinu ocnich chorob, které jsou charakterizovany
poskozenim zrakového nervu v zavislosti vétSinou na dlouhodobé zvySeném
nitroo¢nim tlaku. Pokud neni takto zvySeny tlak pod kontrolou, dochézi k progresi
glaukomového onemocnéni a nevratnému zizZeni zorného pole, které miize vést az
ke slepoté. Glaukomové onemocnéni je také oznacovano jako ,zeleny zakal®“ a

patii mezi hlavni pfi€iny slepoty ve vyspélych zemich.

Mezi rizikové faktory vzniku glaukomu tadime naptiklad vysoké hodnoty
nitroo¢niho tlaku, vék, dédi¢nost, rasu, pohlavi, refrakéni vadu, obéhové poruchy,

poskozeni terce zrakového nervu, diabetes mellitus, autoimunitni choroby a dalsi.

Klinickymi priznaky glaukomového onemocnéni jsou zvySeny nitroo¢ni tlak,
defekty popt. zuzeni zorného pole, zmény papily zrakového nervu, vrstvy
nervovych vldken a stavu komorového uhlu. DalSim klinickym pfiznakem

glaukomu je sniZeni kontrastni citlivosti a zmény v barvocitu.

Ocni hypotenze je definovana jako stav, kdy hodnota nitroo¢niho tlaku dosahuje
hodnot 5 mmHg a niZSich. Takto nizké hodnoty mohou mit vazny dopad na oko
zrychlenim Sedého zdkalu, rohovkovou dekompenzaci, makulopatii ¢i
nepohodlim. Toto onemocnéni vznikd nevyvazenosti tvorby a odtoku nitroo¢ni
tekutiny, coz muze byt zapfi¢inéno sniZenim cinnosti cilidrniho téliska pfi
iridocyklitidé, hypoperfuzi ¢i trak¢nim odchlipeni.

Ocni hypertenze je stav, pii kterém nitroocni tlak nabyva hodnot vyssSich nez 21
mmHg, nejsou pfitomné zmény na terCi zrakového nervu, komorovy uhel je
otevieny, nejsou piitomny defekty zorného pole a neni pfitomno ocni

onemocnéni, které by mohlo zplisobit zvySeni hodnot nitroo¢niho tlaku.

6. Uloha optometristy v prevenci glaukomu

Velky vyznam v prevenci glaukomového onemocnéni mé jiz bézné vySetieni
v praxi optometristy. Pravé optometrist¢ mohou béhem zakladniho vySetieni
detekovat zmény provazejici glaukomové onemocnéni, jako je zvySeni
nitroo¢niho tlaku, zmény v zorném poli ¢i snizeni kontrastni citlivosti a odkéazat

sv¢ klienty na specialni vySetfeni ocnim lékafem.
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Mezi zékladni vySetteni, provadéné optometristou, kterd mohou pomoci detekovat

glaukom, patii naptiklad:

Anamnéza — Jiz tadn€ provedend anamnéza muze pomoci detekovat
zavaznd ocni onemocnéni, zejména glaukom. U pacientll s chronickym
angularnim glaukomem se mohou objevit ptfiznaky jako je tlak v ocich,
bolest hlavy, potiZze s no¢nim vidénim ¢i irizace. DileZitou informaci je
také vek klienta a vyskyt glaukomu v roding.

Centralni zrakova ostrost — U pocatecni formy glaukomu nebyva centralni
zrakova ostrost zhorSena, avsak v pfipad¢, kdy je jiz vytvofena atrofie
terce zrakového nervu u pokrocilych forem glaukomu, zjistujeme vyrazny
pokles zrakové ostrosti.

Kontrastni citlivost — Snizeni kontrastni citlivosti u glaukomu pfedchazi
zmény na perimetru.

Tonometrie — V praxi optometristy je mozné pro méfeni nitroo¢niho tlaku
vyuzit pouze bezkontaktni metody popt. néktery z rucnich tonometrt.
Vysetieni zorného pole — Ve vySetfovnach optometristii vétSinou nebyva
moznost méfit zorné pole na drahych pfistrojich. Kazdy optometrista by
vSak mél zvladat vySetfeni pomoci tzv. konfrontaéni zkousky, coz je
metoda, pifi které je porovnavano zorné pole vySetfovaného a

vySettujiciho, u néjz neptredpokladame patologii v zorném poli.

Obrazek ¢. 4: Konfrontacni zkouska

Amslerova mrizka — Tento test slouzi k vyhodnoceni zorné¢ho pole do 10°.
Pacient fixuje bod ve stfedu mfiizky a je dotazovan, zda nevidi né&jaké
deformace ¢i vypadky ve struktufe miizky. Test je velmi jednoduchy a

klienti jej mohou vyuZzivat i v domacim prostiedi.

161



Obrazek ¢. 5: Amslerova miizka

7. Srovnani metod méreni nitroo¢niho tlaku — se zohlednénim tloust’ky
rohovky a bez zohlednéni tloust’ky rohovky

Vyzkum srovnani metod méteni nitrooc¢niho tlaku byl proveden v pribehu roku
2013 ve vysetfovné Katedry optometrie a ortoptiky LF MU na Komenského
namésti 2, Brno v rdmci diplomové prace - Kroupova, V.: Srovnani metod méfeni
nitroo¢niho tlaku v optometrické praxi, diplomova prace, Masarykova univerzita
Brno, 2013.

Béhem vyzkumu bylo zméfeno 108 respondenti ve véku 21 — 75 let. Hodnoty
nitroo¢niho tlaku byly méteny pfistrojem TRK — 1P firmy Topcon a byly vzdy

vypocitany jako primér ze tfi namétenych hodnot.

Vék respondenti (roky)

4% 292% 2%
2%

2%

B% 54%

W21-25 W26-30 m31-35 W36-40 m41-45 m46-50

51-55 m56-60 m61-65 M66-70 m71-75

Graf ¢. 1: VEk respondenti

Hypotézy vyzkumu:
e Pii méfeni nitroo¢niho tlaku bez zohlednéni centralni tloustky rohovky
naméfime u subjektu s vyS$$§imi hodnotami centralni tloustky rohovky
falesné vysoké hodnoty nitroo¢niho tlaku. (Za vyssi hodnoty centralni

tloustky rohovky bereme hodnoty vyssi nez 560 pm).
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e Pii méfeni nitroo¢niho tlaku bez zohlednéni centralni tloustky rohovky
naméfime u subjektu s niz§imi hodnotami centralni tloustky rohovky
falesné nizké hodnoty nitroo¢niho tlaku. (Za niz§i hodnoty centralni

tloustky rohovky bereme hodnoty nizsi nez 540 pm).

Ob¢ tyto hypotézy byly vyzkumem potvrzeny dle grafu ¢. 1. U vys$Sich hodnot
tloustky rohovky dochazi k poklesu spojnice trendu pro nitroo¢ni tlak naméteny
se zohlednénim tloustky rohovky pod uroven spojnice trendu pro nitroo¢ni tlak
namétfeny bez zohlednéni centralni tlouStky rohovky. Pfi méfeni bez zohlednéni
tloustky rohovky tedy naméfime u vysSich hodnot centralni tloustky rohovky
falesné vysoké hodnoty nitroo¢niho tlaku. U nizSich hodnot tloustky rohovky
dochazi k poklesu spojnice trendu pro nitroo¢ni tlak naméteny bez zohlednéni
tloustky rohovky pod troven spojnice trendu pro nitroocni tlak naméfeny se
zohlednénim centralni tlouStky rohovky. Pfi méfeni bez zohlednéni tloustky
rohovky tedy naméiime u nizsich hodnot centralni tloustky rohovky faleSn¢ nizké

hodnoty nitroo¢niho tlaku a miiZzeme hypotézu potvrdit.
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Graf ¢. 2: Srovnani naméfenych hodnot nitroo¢niho tlaku se zohlednénim a bez zohlednéni

centralni tloustky rohovky (v grafu CCT)
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8. Zavér

Me¢teni nitroo¢niho tlaku a uvazeni faktort, které jej mohou ovlivnit, zejména pak
tloustka rohovky, je velmi dualezité¢ jak v praxi o¢niho 1ékate, tak v praxi
optometristy. Pfi méfeni jedincii s tlustSi rohovkou, mizeme naméfit falesSné
vysoké hodnoty nitroo¢niho tlaku. Naopak pii méteni jedincii s tenkou rohovkou,
muzeme naméfit faleSné nizké hodnoty nitroo¢niho tlaku. DileZitost tohoto

zohlednéni byla potvrzena provedenym vyzkumem.
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19. Vliv diabetické retinopatie na

barvocit

Mgr. Silvie Raimrovd, Katedra optometrie a ortoptiky LF
MU

Abstract :

Influence of Diabetic retinopathy on colour vision

The thesis describes the principle of color vision, its disorders,
investigative methods and pathology that affect color perception. The practical
part deals specifically with diabetic retinopathy and its effects on color vision.
The work depicts what is the effect on color vision acuity in diabetic patients, the

degree of damage to the retina and type of diabetes.

Co je to barva?

Barva je mnohozna¢ny pojem zahrnujici psychosenzoricky, fyzikalni
a psychofyzikalni aspekt. Z psychosenzorického (vjemového) hlediska zévisi
barevny vjem na vlastnostech stavu zrakového organu pozorovatele a dokonce na
stavu psychickém. Podle fyzikalniho (objektivniho) hlediska Ize barvu, respektive
svétlo, objektivné zjistit a méfit pomoci fyzikdlnich veli¢in. Z pohledu
psychofyzikalniho se vyhodnocuje barevny podnét o urcitém spektralnim slozeni
podle citlivosti zrakového organu na danou vlnovou délku. Fyzikédlni popis
barevnosti je zalozen na relativni intenzité svétla,
jez pozorované téleso vyzatuje nebo se od jeho povrchu odrazi. Barvu Ize popsat

tfemi veliCinami: ton, sytost, jas.

Ton barvy urCuje chromati¢nost (barevnost) podle vinové délky
dominantniho svétla, které je v daném spektru zastoupené. Je tedy urcen vinovou

délkou monochromatického svétla, které dava nejvétsi energeticky prispévek.

Sytost barvy (saturace) je vlastnost zrakového vjemu, kterd udava pomér

energii jednotlivych monochromatickych svétel zastoupenych v dané barveé. Syté
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barvy neobsahuji bilou slozku a naopak nesyté barvy bilou slozku obsahuji. Cim

méng bilé slozky barvy obsahuji, tim jsou sytéjsi a naopak.

Jas barvy predstavuje soucet vSech energetickych ptispévkil jednotlivych

monochromatickych vin.

Teorie barevného vidéni
Barevnym vidénim se zabyval uz Aristoteles ve 4. stoleti pt. n. 1. Teprve Sir
Isaac Newton (17. stoleti) pomoci paprsku sluneéniho svétla a hranolu
identifikoval barvy viditelného spektra. Dnes jsou uzndvany 2 vyznamné teorie,
které si ve své dob¢ oponovaly:

Trojbarevnd Youngova — Helmholtzova teorie vznikla v 19. stoleti a
vychazi z ptedpokladu, Ze Cipky obsahuji tfi riizné fotopigmenty s rozdilnou
spektralni citlivosti. V roce 1964 tuto teorii potvrdili Brown a Walden tak, Ze
prokazali existenci téchto pigmentl a stanovili jejich spektralni citlivost.
Fotopigment s maximalni citlivosti v modré oblasti
(A = 440 nm) se nazyva jodopsin S, v zelené (A = 545 nm) je jodopsin M a
v cervené
(A = 580 nm) jodopsin L. Fotopigment ty¢inek rodopsin byl objeven a popsan jiz
v 19. stoleti a vime, ze absorbuje celé spektrum, tudiz se nepodili na barevném
vjemu.

Oponentni teorii uvedl némecky fyziolog Herman Hering, ktery tvrdil,

ze existuji dvé dvojice protibarev: Cervend/zelend, zlutd/modra. Treti dvojice
(Cernd/bild) nenese informaci o barve, ale informuje o intenzité svételné energie.
Horizontéalni bunky délime na L-typ a C-typ. L-typ je citlivy pro celé spektrum a
po osvitu se jejich membrana hyperpolarizuje. C-typ buné€k reaguje rizné na rizné
slozky spektra. Jedna skupina horizontalnich bun¢k se maximalné depolarizuje pfi
osvétleni Cervenym svétlem a naopak maximalné je hyperpolarizuje zelena slozka
spektra. Druha skupina bun¢k C-typu
se maximalné depolarizuje pfi Zluté barvé a maximalné hyperpolarizuje pti barvé
modré.

Dnes uz vime, ze obé teorie funguji spolecné a navzijem se dopliuji.

Trichromaticka teorie vysvétluje funkcei fotoreceptor v procesu barevného vidéni
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a teorie oponentni popisuje, jak tento d¢j probihd ve vysSich etdzich zrakové

dréhy.

Poruchy barvocitu

Klasifikace vrozenych poruch barvocitu
Monochromazie tyCinkova sitnice je bez Cipkl
Cipkova sitnice obsahuje 1 druh ¢ipkd
Dichromazie Protanopie Cervena
Deuteranopie zelend
Tritanopie modra
Tetranopie Zlutd
Anomalni trichromazie Protanomilie cervena
Deuteranomalie zelena
Tritanomalie modra
Klasifikace ziskanych poruch  barvocitu
Klasifikace Charakteristika Pfi¢ina
Typ 1 Cervena barva Progresivni ¢ipkové dystrofie
cerveno - zelena (pt. Stargardtova choroba)
Otrava chloroquinem
Typ 2 Zelena barva Opticka neuropatie
cerveno - zelend (pt. retrobulbarni neuritida)
Otrava ethambutolem
Typ 3 Modra barva Retinitis pigmetosa, diabeticka
modra retinopatie a makulopatie, glaukom,
makularni edém, VPMD
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Chromatopsie

Barevné vidy jsou specidlni skupinou ziskanych poruch barvocitu, jejich

trvani je doCasného razu, vétSinou jsou spojeny s pozitim chemické latky (Ieku

nebo jedu).

Xantopsie = zlutavé vidéni: pii¢inou vzniku mtize byt Zloutenka, santonin,
pikrova kyselina, salicyl, amylnitrit.

Erytropsie = Cervené vidéni: mize se dostavit pii otravé skopolaminem,
nikotinem, chininem, sirouhlikem nebo pii oslnéni u afakie.

Chloropsie = zelené vidéni: je pfitomno u otravy jedem digitalis.
Kyanopsie = modré vidéni: mize se objevit jako vedlejsi ucinek viagry
za mezopickych podminek, pti katarakte.

Iantinopsie = fialové vidéni.

Vyseti‘eni barvocitu

Podle zplisobu testovani a vyhodnocovéni:
RozliSovaci (pseudoizochromatické tabulky)
Setazovaci (Farnworth-Munsell tests)
Michaci (anomaloskop)

Pojmenovavaci

FM 100 Hue test 1ze hodnotit dvéma metodami:

Klasickou metodou: celkového chybového skore:

TES <20 vynikajici barvocit
TES =20-100 fyziologicky barvocit

TES > 100 naruseny barvocit

Metodou Momentu ochabnuti (MOI) podle Vingryse a King — Smitha:

Confusion angle = thel ochabnuti je dan orientaci velkého radiusu.
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Confusion index = index zmény ukazuje na zavaznost poruchy.

Selectivity (scatter) index = index vybéru udava polarizaci vady.

pro vrozené¢ poruchy barvocitu, které maji

e Spocita se z délky velkého radiusu (major radius),

e (C-index=1,00-1, 60

e C-index> 1,60

norma,

porucha barvocit.

Je definovén jako pomér velkého a malého radiusu,

S-index < 2,00
S-index > 2,00

nahodné rozloZeni tercu,

¢im vétsi Cislo, tim vétsi polarizace vady.

Uhel | Velky | Maly | S-Index |C-Index
odstinu | radius | radius | vybéru | zdmény
Normalni

barvocit +62.0 9.2 6.7 1.38 1.00
_ +8.8 | 388 6.6 6.16 | 4.20
Protanomalie +28.3 18.0 8.2 1.97 1.95
_ 74 | 379 6.3 6.19 | 4.10
Deuteranomalie -5.8 254 9.6 2.99 2.75
; -82.8 | 24.0 6.4 3.94 | 2.60
Atrofie optiku A | 81.7 27.7 25.4 1.9 3.00
Atrofie optiku B | -80.8 16.3 6.4 2.35 1.60
Makulopatie A 71.8 7.13 7.8 2.31 1.92
Makulopatie B 71.3 3.13 6.8 1.95 1.44

Normativni data ze studie Vingryse a King — Smitha

Normativni data ze studie Vingryse a Kinga — Smitha jsou vhodné spise

charakteristickou polarizaci.

na zaznamovém diagramu
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Tritanopie

U ziskanych poruch je nalez tzv. anarchisticky. V pocatecnich stadiich
nemoci nemusi byt porucha barvocitu diagnostikovana vibec. S rozvijejicim se
onemocnénim nejdiive naristd chybové skore, ale index vybéru, ktery udava
polarizaci vady, se muze drzet

pod hodnotou 2, coz predstavuje normu. Teprve pii vyssich stupnich vady defekt

barvocitu ziskava svou orientaci.

Ptiklad anarchistického diagramu u pacienta se stiedné pokrocilou neproliferativni

formou DR spojenou s makulopatii
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CHART PANEL REPORT

Patient: F91DM1
Date: 2012-11-07 09:29:29
Visus scale type - 4/ [m]

FM-100 Report

Eye tested: RIGHT 5 T —|— T a2

Classical method: Total score: 56

Method of Inertia: Angle: 79.1, Major Radius: 3.5, Minor Radius: 2.5, Total error: 4.3, Selectivity Index: 1.39, Confusion
Index: 1.39

Caporder: 85,1, 2,3,4,6,5,9,7,8,10,12, 11,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 23, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38,40, 39, 41, 42,45, 44, 46, 43, 47, 49, 48, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67,68,69,71,70,72,73,74,76,75,77,78,79, 80, 82, 81, 83,84

Ukézka zaznamového diagramu 100 hue testu (mlada diabeticka zatim bez
znamek poruchy  barvocitu)

Diabeticka retinopatie

Prevalence DR se zvySuje s délkou trvani DM, nicméné je nutné rozlisit,
zda jde o DM 1. nebo 2. typu. U pacientd trpicich 1. typem cukrovky, nebyva
v dobé€ stanoveni diagndzy DR vyvinuta. Teprve po pétiletém trvani DM se
retinopatie vyskytuje u 17 % diabetikl, po 15 letech je postizeno uz 98% a po 20
letech 99%.

U diabetikii 2. typu je DR casto zjiSténa s diagnoézou cukrovky. Po
pfedstavuje inzulin dependentni typ onemocnéni. Po 15 letech vyskat DR nartista
na 58 - 85%.

Ve vékovém rozsahu 20 — 65 let je DR hlavni pficinou praktické slepoty.
Témét 8 % lidi s praktickou slepotou, pfiSlo o zrak pravé kviali pozdnim

komplikacim cukrovky. Riziko slepoty paradoxné stoupa s inzulinovou 1écbou, je

171



az 15 - krat vyssi. Pravé z tohoto divodu je nastup DR rychlej$i u cukrovky 1.
typu. Po tficeti letech trvani cukrovky typu 1 je prakticky slepych pacientl 3,5 —
12%. U diabetikti 2. typu je toto ¢islo zhruba o polovinu niZsi.
Klasifikace DR
Zékladni tfidéni DR je zaloZzeno na charakteristice mikrovaskularnich
zmé&n na sitnici a na pfitomnosti neovaskularizaci.
Neproliferativni diabeticka retinopatie (NPDR):
e mirna (lehkd, po¢inajici) NPDR
e stiedné pokrocila (stfedné tézka) NPDR
e pokrocila (t€zka) NPDR
e velmi pokrocila (velmi tézka) NPDR

Proliferativni diabeticka retinopatie (PDR)
e pocinajici PDR
e vysoce rizikovd PDR

e pokrocila PDR s komplikacemi

Diabetickd makulopatie
o fokalni makularni edém

e difuzni makuldrni edém.

Vliv DR na barvocit
Klinické testy prokéazaly, Ze mira poruchy barvocitu je zavisla na rozsahu
poskozeni sitnice. Vzhledem k tomu, Ze je barvocit vazan na ¢ipky, které jsou
kumulovany v makule a jejim blizkém okoli, tak je barvocit nejvice ovlivnén
diabetickou makulopatii. V1liv na barvocit popsali Dubois — Poulsen a Cochet
v roce 1954. Zjistili, Ze zejména u pokrocilejSich stadii DR je postizeno vnimani
modré barvy. Porucha barvocitu miize nastat i po fotokoagula¢ni 1écbé v disledku
ubytku fotoreceptori. Pacient miize vnimat jisté zmény ihned po 1écbé bud’
vlivem rozptylu svétla, nebo diky vzniku postoperativniho makularniho edému.
Tento stav se za 1 — 2 tydny upravi.
Zdroj:
RAIMROVA, Silvie: Viiv patologie sitnice na kvalitu barevného viemu. 2013, 84
1.
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20. Fitting of the contact lenses

Benjamin Vucaj, University of Applied Sciences Velika
Gorica

Exact knowledge of cornea topography on the field of putting contact lens is
required to fit them. Measuring instruments that can quantitatively determine the
topography of cornea are ophtalmometer and videokeratograph. Recently, more
often is used autorefraktometer in combination with keratometer. With
ophtalmometer and most other computerized topographs the limits of actually
covered surface which is measured amounts around 9 mm. In reality this is not
enough for fitting, since contact lenses usually have greater diameter. Determining
the topography of cornea is, in principle, done as measuring the size of the picture
of reproduced object on cornea and cross section estimation of cornea.

Working principle of keratometer

We measure the central and peripheral radiuses ( concav or convex bent) reflected
area. Measuring values are interpreted in millimeters ( mm) or in dioptry. For
fitting the contact lenses we use values in millimeters. For torical areas, from
difference of radius value we can calculate the whole astigmatism by using “’ the
rule of the thumb’’.

The measuring principle

Two test marks of known size are projected on the area that we want to measure,
with the help of the appropriate optical system- binocular. From the high quality
picture of test marks we can bring conclusions about the regularity of measured
areas in the field of measuring. When adapting the hidrogel contact lenses,
conclusions about the quality of test marks are brought after blinking.

Test marks types of test marks that are used are Javal, by the Littman and
Sutcliff Bausch & Lomb. Dependence on distance, diameter of measuring areals
and centering are factors that affect accuracy of measuring.

Incorrect ametropy of the observer, accommodation, incorrect ocular setup are the
reasons for change of distance with the keratometer.

Topometry of cornea

This term implies determining the radius of the curvature of many dots of cornea
for better perception of area of cornea

Central radius of cornea curvature
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In the beginning of fitting the contact lenses we measure the central radius of
cornea curvature. After getting the result we put the hard contact lens of known
geometry and from the interpretation of fluo picture we make necessary changes
for optimal fitting of contact lenses. The next important step when trying and
prescribing the contact lenses is measuring the peripheral radius. In most cases the
first contact lens that is prescribed has good form of fitting and even with hard
contact lenses has weak feeling of foreign body in the eye. Additionally, test
contact lens has already defined and back surface and so the fitting is significantly

shortened

Peripheral radius of curvature

With aspherical measuring surfaces measuring of peripheral radiuses, eccentricity
is taken as a measure for flattening. Periphery of a cornea that has mathematical
value is sagittal and tangential radius. Both radiuses can be used for getting the
picture of a peripheral structure of a cornea. Sagittal radius is the radius of
rotational area in one point. With torical areas, central point is no longer on
optical axis. By moving the bulbus on the basis of the peripheral fixation,
according to coaxial radius, it becomes available for direct measuring by the
ophtalmometer. From the central radius in a defined angle we can calculate the
numerical eccentricity

Determining the peripherally cuved radii by the procedure of measuring

sagittal radii

To measure the peripheral curved radii we need central radius and sagital radius
under angle of 30 degree. At the same time sagittal radius is measured vertical on
the appropriate half meridian. By doing so, the flow of cornea is closening to the
elipse with central numerical eccentrity.
For this stand the following dependencies:

1. For flatter meridian, to measured values we add Ar

2. For steeper meridian, from measured we take Ar

Definition, classification and principal structure of contact lenses

We classify them by different criteria: type of material, degree of covering, reason

of use and construction.
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1. By the type of material:
- hard, stabile shape
- soft contact lenses

Classification by the level of covering

1. Corneal
2. Scleral
3. Corneal- scleral

Corneal contact lenses

0-15 mm smaller than the cornea and they lay on the surface of the cornea. They
are made in radius 4.6 — 10.0 mm. Diameter oft he lenses is between 8.0 and 12.0
mm. They are made of different polymers that fill different requirement of eye

phisiology.

Types of corneal contact lenses:
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Tangential lens Conic corneal lens

Huckepack duo system

Types of toric corneal lenses
1. RT- back toric
BT- bi toric

BTC- bi toric compensated

VPT- front prismatic toric

wok N

Bifocal contact lenses

- monovision/ combined monovision
- simultanieous

- alternating

- systems with cortical selectivity

- multifocal contact lenses

Classification by purpose

Errors that contact lens correct
- Sferic ametropy

- Astigmatism

- Presbiopya

- Irregular shape of cornea

Time of wearing

Manufacturer recommends for specific contact lenses appropriate time of
replacement, especially for hydrogenic lenses. Daily contact lenses are used for
one time use. Contact lenses for reuse- are used for multiple wearing, between

wearing they have to be cleaned and disinfected.
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Contact lens for frequent replacement that must be changed within 3 months or
less

1. Daily lenses

2. Two week lenses

3. Monthly lenses

Classification of contact lenses by construction

Back surface geometry

1. Rotational symmetrical shapes of back surface

2. Non rotational symmetrical shapes of back surface
Front surface geometry
This is the part of contact lens turned from the eye. Its purpose is optical activity.
In combination with back surface it can be rotational symmetrical- spheric,
aspheric and toric. Additionally on the front surface there are special geometrics
for stabilizations, especially with toric hydrogen contact lenses and semi-hard
front toric. Division of strenght in bifocal and multifocal lenses in most cases is

on the front surface of the lens.

Structure of contact lens
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Contact lens has front and back surface. They can be made out of one or more
curves- spheric and aspheric. Spheric surface is made by rotating circular arc
around one plane in its center. Aspheric surface is made by rotating one curve

with stepwise changing radius around the axis of contact lens.
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Depending on the number of peripheric spheric zones on back surface,

contact lenses are divided on:

1.

2
3.
4

One curve
Two curve

Three curve

Multiple curve

Elementary conditions for fitting the contact lenses

For the fitting to be successful, certain optical and psychological terms must be

met.

1.
2.

3.
4.
3.

Visus with contact lens must be same or better than with glasses
Metabolism of front part of eye ( especially cornea) must not be under
pressure for long term

Contact lens must be comfortable

Contact lens must serve a purpose

Contact lens must fit the eye

When fitting contact lens important is sufficient supply of oxygen for cornea,

replacement of tears and mobility

Fitting the hard contact lens

1.
2.

Parallel
Fitting on the edges

Fluo picture of rotationally symmetric contact lens on astiematism rectus by

overlapping eccentricity of cornea and contact lens in flatter meridian.
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Fluo picture of rotationally symmetrical contact lens on astiematism inversus

by overlapping eccentricity of cornea and contact lens in flatter meridian.

Misjudgment of fluo picture

1.
2.
3.
4.

Apparently steep
Extremely steep
Too much fluorescein on front surface

Inadequate source of light

Parallel fitting

Same division of pressure that enable good exchange of tears and passage of tears

underneath the contact lens. With this comfort is achieved.

Steep fitting

It is used for better centering of contact lens but underneath the lens appears

negative high pressure, mobility and oxygen exchange are reduced. During the

usage complications on cornea can appear.

Shallow fitting
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Adhesia of tear film is reduced and mobility of contact lens is increased. It can
lead to mechanical irritation of eyelid and cornea. Cornea is under a lot of
pressure.

Fitting contact lens of the same vertex depth towards parallel fitting

It leads to central override. Certain varying of base curve ( R) and we can also
achieve a good exchange of pressure. With two/ multiple curve contact lens we

must make soft transfer of different zones and uplift the edge.

Conclusion:

Shape of the back surface

Parallel or mildly flat bolting in flatter meridian is expected. This simplifies the
process of bolting.

Fitting with aspherical back surface

Radius of the optic zone is chosen according to the radius of cornea in flatter
meridian. Because of better estimation of fluo picture and the fact that cornea is
flattening outside of area which is affected by measuring, lens must be increased
by 0.1 from cornea.

Trial contact lens is aspheric
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21. Slit lamp observation
Matea Vukié, University of Applied Sciences Velika Gorica

INTRODUCTION

The slit lamp is an instrument consisting of a high-intensity light source that can be
focused to shine a thin sheet of light into the eye. It is used in conjunction with

a biomicroscope. The lamp facilitates an examination of the anterior segment, or frontal

structures and posterior  segment, of thehuman eye, which includes

the eyelid, sclera, conjunctiva, iris, natural crystalline lens, andcornea. The binocular slit-

lamp examination provides a stereoscopic magnified view of the eye structures in detail,
enabling anatomical diagnoses to be made for a variety of eye conditions. A second,

hand-held lens is used to examine the retina.
The slit lamp, also called a biomicroscope, allows eye doctors and optometrists to get
a highly magnified view of the structures of the eye to thoroughly evaluate eye health and

detect any signs of infection or disease.

First he examines the structures of the front of the eye (lids, cornea, conjunctiva, iris,

etc.). Then, with the help of a special high-powered lens, he will view the inside of your

eye (retina, optic nerve, macula and more).

A wide range of eye conditions and diseases can be detected with slit-lamp

examination, including cataracts, macular degeneration, corneal ulcers,diabetic

retinopathy, etc.

HISTORY OF SLIT LAMP

The first concept of the slit lamp dates back to 1911 credited to Alvar Gullstrand and

2

his “large reflection-free ophthalmoscope.” The instrument was manufactured by the
company Zeiss and consisted of a special illuminator that was connected by a small stand
base through a vertical adjustable column. The base was able to move freely on a glass

plate. The illuminator employed a Nernst glower which was later converted into a slit
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through a simple optical system. However, the instrument never received much attention
and the term “slit lamp” did not appear in any literature again until 1914.

It wasn’t until 1919 that several improvements were made to the Gullstrand slit lamp
made by Vogt Henker. Special mention should be paid to the experiments that followed
Henker’s improvements in 1919. On his improvements the Nitra lamp was replaced with
acarbon arc lamp with a liquid filter. At this time the great importance of color
temperature and the luminance of the light source for slit lamp examinations were
recognized and the basis created for examinations in red-free light.

In the year 1926, the slit lamp instrument was redesigned. The vertical arrangement of
the slit projector (slit lamp) made it an easy to handle instrument. For the first time, the
axis through the patient’s eye was fixed at a common swiveling axis. This was a
fundamental principle that was adopted for every slit lamp instrument developed. A
limitation still with the instrument was it lacked a coordinate cross-slide stage for
instrument adjustment but only a laterally adjustable chin rest for the patient.

In 1927, stereo cameras were developed and added to the slit lamp to further its use
and application. In 1930, Rudolf Theil presented the further development of the slit lamp,

encouraged by Hans Goldmann. Horizontal and vertical co-ordinate adjustments were

performed with three control elements on the cross-slide stage. The common swivel axis
for microscope and illumination system was connected to the cross-slide stage, which
allowed it to be brought to any part of the eye to be examined. A further improvement
was made in 1938. A control lever or joystick was used for the first time to allow for
horizontal movement.

Following World War Il the slit lamp was improved again. On this particular
improvement the slit projector could be swiveled continuously across the front of
the microscope. This was then improved again in 1950. In 1950, a company named
Littmann redesigned the slit lamp again. They adopted the joystick control from the

Goldmann instrument and the illumination path present in the Comberg instrument.

Picture 1: Slit lamp - 1911 to 2012
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GENERAL PROCEDURE

While a patient is seated in the examination chair, they rest their chin and forehead on
a support to steady the head. Using the biomicroscope,

the ophthalmologist or optometristthen proceeds to examine the patient's eye. A fine strip

of paper, stained with fluorescein, a fluorescent dye, may be touched to the side of the
eye; this stains the tear film on the surface of the eye to aid examination. The dye is
naturally rinsed out of the eye by tears.

A subsequent test may involve placing drops in the eye in order to dilate the pupils.

The drops take about 15 to 20 minutes to work, after which the examination is repeated,
allowing the back of the eye to be examined. Patients will experience some light
sensitivity for a few hours after this exam, and the dilating drops may also cause
increased pressure in the eye, leading to nausea and pain. Patients who experience serious
symptoms are advised to seek medical attention immediately.

Adults need no special preparation for the test; however children may need some

preparation, depending on age, previous experiences, and level of trust.
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VARIATIONS IN METHODS

Direct focal illumination

Observation with an optical section or direct focal illumination is the most frequently
applied method of examination with the slit lamp. With this method, the axes of
illuminating and viewing path intersect in the area of the anterior eye media to be
examined, for example, the individual corneal layers.

Illumination methods for features that stood out in diffuse illumination but could not
be observed indetail; particularly suitable for the assessment of cataracts, scars, nerves,
vessels, etc. Observation by optical section is also of great importance for the
determination of the stabilisation axis of toric contact lenses (in connection with a
micrometer eyepiece or an appropriately inclined slit). Optical sections through the
crystalline lens are also particularly good. Capsule, cortex, lens star and cataracts can be

observed without difficulty.

Picture 2: Direct focal illumination
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Direct diffuse illuminationif media, especially that of the cornea, are

opaque, optical section images are often impossible depending on severity.
In these cases, direct diffuse illumination may be used to advantage. For
this, the slit is opened very wide and a diffuse, attenuated survey
illumination is produced by inserting a ground glass screen or diffuser in
the illuminating path "Wide beam"” illumination is the only type that has the
light source set wide open. Its main purpose is to illuminate as much of the

eye and its adnexa at once for general observation.

Picture 3: Direct diffuse illumination

This illumination method is applied for:

general surveys of anterior eye segments

general observation of the surfaces of crystalline lens and cornea

assessment of the lachrymal reflex

- assessment of soft contact lenses
Indirect illumination

With this method, light enters the eye through a narrow to medium slit (2 to 4 mm) to
one side of the area to be examined. The axes of illuminating and viewing path do not
intersect at the point of image focus, to achieve this; the illuminating prism is decentered
by rotating it about its vertical axis off the normal position. In this way, reflected, indirect
light illuminates the area of the anterior chamber or cornea to be examined. The observed
corneal area then lies between the incident light section through the cornea and the
irradiated area of the iris. Observation is thus against a comparatively dark background.
This illumination method is applied for:

- general surveys of anterior eye segments

- general observation of the surfaces of crystalline lens and cornea

- assessment of the lachrymal reflex

- assessment of soft contact lenses

185


http://en.wikipedia.org/wiki/Accessory_visual_structures
http://en.wikipedia.org/wiki/Prism_(optics)

Picture 4: Crack in the contact lens

Retro-illumination

In certain cases, illumination by optical section does not yield sufficient information
or is impossible. This is the case, for example, when larger, extensive zones or spaces of
the ocular media are opaque. Then the scattered light that is not very bright normally is
absorbed. A similar situation arises when areas behind the crystalline lens are to be
observed. In this case the observation beam must pass a number of interfaces that may
reflect and attenuate the light.

This illumination method is applied for:

- observation of vascularisations, micro cysts, vacuoles, oedemas, particles in

lachrymal film, flow rate of lachrymal film, Descemet's membranes.

- lens reflection (examination in white field) - the greyish-white reflected light
from the front surface of the crystalline lens lends the name to this type of
illumination.

- superficial corneal defects, scars, particles in lachrymal film, dystrophy, cataract

in neutral corneal area

Picture 5: Left- rust stain; Right - Jelly bum
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Scattering sclero-corneal illumination

With this type of illumination, a wide light beam is directed onto the limbal region of
the cornea at an extremely low angle of incidence and with a laterally de-centered
illuminating prism. Adjustment must allow the light beam to transmit through the corneal
parenchymal layers according to the principle of total reflection allowing the interface
with the cornea to be brightly illuminated. The magnification should be selected so that
the entire cornea can be seen at a glance.

In its normal physiological state, the cornea is fully transparent and appears
completely clear. If the eccentricity of the light is properly adjusted a bright shining ring

is visible around the entire limbus.

Picture 6: Fungal keratitis

Fundus observation with the slit lamp

Fundus (eye) observation is known by the ophthalmic and the use of fundus cameras.
With the slit lamp, however, direct observation of the fundus is impossible due to the
refractive power of the ocular media. In other words: the far point of the eye (punctum
remotum) is so distant in front of (myopia) or behind (hyperopia) that the microscope
cannot be focused. The use of auxiliary optics - generally as a lens — makes it possible
however to bring the far point within the focusing range of the microscope. For this
various auxiliary lenses are in use that range in optical properties and practical

application.
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Picture 7: Volk lense 78D

Fluorescence observation and slit lamp microscopy in

contact lens fitting

This method not only permits the fit of contact lenses and the lachrymal flow to be
assessed, but also allows superficial injuries of the corneal epithelium to be detected.
Even minute corneal defects that may remain undiscovered by normal slit examination
can be revealed in this way. Correct fluorescence observation requires a suitable
excitation light source and a properly dosed concentration of fluorescein in the lachrymal
film, fluorescein is inserted into the conjunctival sac either by drops or with a fluorescein

strip.

Picture 8: Deposits on RGP contact lens

This illumination method is applied for:
- inspection of the anterior eye segments
- inspection of contact lens fit
- inspection of the cornea

- inspection of contact lens
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- interpretation of fluorescence patterns under contact lenses with a spherical back

surface (flat fitting, parallel fitting, steep fitting)

CONCLUSION

The slit lamp enables the user to inspect individual eye segments in quick succession
to obtain a general impression of the eye and make a diagnosis. In a slit lamp, the most
important type of illumination is the optical section. All other techniques are variations.

For survey examination of the anterior segment the slit is adjusted to full aperture.
This results in a circular, very bright and evenly illuminated field that is slightly smaller
than the microscope's field of view. By placing a ground glass into the optical path the
entire field of view is illuminated. It is well known that the structure of transparent
objects such as the cornea, anterior chamber, eye lens, and vitreous body can only be seen
poorly in transmitted or reflected light, as the relative amplitude modulation of light is too
weak and the phase modulation is not perceived by the eye. However, such objects can
generally be observed well in scattered or fluorescent light.

Special lenses can be placed between the slit lamp and the cornea (or directly on the

cornea) to view deeper structures of the eye, such as the optic nerve, retina, and the area

where fluid drains out of the eye (drainage angle ). A camera may be attached to the slit
lamp to take photographs of different parts of the eye.

Fluorescein dye eyedrops may be used during a slit lamp examination to make it

easier to detect a foreign body, such as a metal fragment or an infected or injured area on

the cornea.

A slit lamp exam may be done:

e As part of a routine eye exam along with other procedures to evaluate the eye, such as
ophthalmoscopy, vision testing, or tonometry (to measure pressure in the eye).

e To look at structures in the back of the eye, such as the optic nerve or retina.

e To help detect disorders in the structures in the front of the eye, such as infection or

injury to the cornea, cataracts, conjunctivitis, or iritis.

e To help detect and monitor glaucoma or macular degeneration.

e To check for a foreign body, such as a metal fragment, on or in the eye.
e To detect eye problems that may be caused by other diseases, such

as diabetesor rheumatoid arthritis. Routine slit lamp exams are important to detect

eye problems at an early stage and to guide treatment if eye problems develop.

189


http://www.webmd.com/hw-popup/optic-nerve-7742
http://www.webmd.com/hw-popup/retina-7558
http://www.webmd.com/eye-health/the-drainage-angle
http://www.webmd.com/hw/vision/tu6231.asp
http://www.webmd.com/hw-popup/cataracts
http://www.webmd.com/hw-popup/conjunctivitis
http://www.webmd.com/hw-popup/iritis
http://www.webmd.com/hw-popup/glaucoma
http://www.webmd.com/hw-popup/macular-degeneration
http://www.webmd.com/hw-popup/diabetes
http://www.webmd.com/hw-popup/rheumatoid-arthritis

e To monitor complications such as bleeding after an eye injury.
e To monitor complications such as cataract formation that occur because

ofchemotherapy, radiation treatment, or after a bone marrow transplant.
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22. RGP materials

Mandusi¢ Toni and Rok Krt, University of Applied Sciences
Velika Gorica

INTRODUCTION

Rigid gas permeable lenses are rigid contact lenses made of oxygen-
permeable polymers. Initially developed in the late 1970s, and through the 1980s and
1990s, they were an improvement over prior 'hard' lenses that restricted oxygen

transmission to the eye.

Rigid lenses are able to replace the natural shape of the cornea with a new refracting
surface. This means that a regular (spherical) rigid contact lens can provide good level of
vision in people who have astigmatism or distorted corneal shapes as with keratoconus.

However, they require a period of adaptation before full comfort is achieved.

Rigid gas permeable ("RGP" or "GP") contact lenses offer many advantages over soft
contact lenses. GP lenses generally provide sharper vision and they allow more oxygen to
reach cornea, potentially reducing the risk of infections and other eye health

problems. Rigid gas permeable contact lenses are also more durable than soft contact

lenses, often lasting well over a year. And unlike soft lenses, RGP contact lenses are
custom-fit, base on the exact measurements of patients eye.

Despite these advantages, only about 5% of contact lens wearers choose GP lenses. Even
though the long-term comfort of gas permeable contacts is equal, if not better, than that of
soft contact lenses, GP lenses are initially somewhat uncomfortable. It can take several
weeks for your eyes to adapt to the lenses before they feel comfortable. (Soft contact
lenses, on the other hand, are usually comfortable within a day or two.)

Gas permeable lenses, however, are typically the best choice for sharpest vision possible
from contact lens wear. For people who want the clarity of GP lenses but cannot wear the
lenses comfortably, there are now hybrid contact lenses that have a GP center, surrounded
by a soft lens periphery.

GP lenses remain the contact lens of choice for the treatment of an eye condition
calledkeratoconus. In keratoconus, the cornea develops an irregular shape and vision

cannot be corrected to acceptable levels with eyeglasses or soft contact lenses.Gas
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permeable lenses are also used in a non-surgical vision correction technique

calledorthokeratology, or "ortho-K."

HISTORY OF RGP MATERIALS

1979 Rigid gas permeable (RGP) contact lenses were made available as an alternative to
the soft lens. The Polycon lens was launched by Syntex in 1980. The rationale for
producing gas-permeable materials was provided by an American chemist resident in
London, Irving Fatt. He carried out some ground-breaking studies into oxygen tension
and permeability with Jennifer Chaston, FCOptom at St Thomas' Hospital and Judith
Morris, FCOptom at Moorfields.

The original polaragraphic cell (c.1976) used in this work as an oxygen permeability
gauge is now in the museum. To the right is a fitting set of ten 'Excel O2' hard gas

permeable corneal contact lenses dating from the early 1980s by G. Nissel & Co.

The Excel O2 was an early second generation GP lens noted within the profession for its
excellent wettability (making it, therefore, very comfortable to wear). Its standardised

parameters made it suitable as a stock lens in busy practices.

G. Nissel & Co was founded by the brother-in-law to Josef Dallos in 1946 and started
making contact lenses in PMMA as soon as that material became available after the war.
George Nissel, born in Transylvania in 1913, nearly went to America in 1942 as the
evidence from correspondence held in the museum shows, but he elected instead to
become a British citizen, opening factories in London (1946-1972) and Hemel

Hempstead (from 1958).

In 1963 Nissel was probably the first company to produce soft lenses outside of
Czechoslovakia. Nissel used lathing and was asked by Otto Wichterle to find a suitable
way of polishing hydrophilic lenses. These attempts were discontinued in 1968 however,

because of inconsistencies in the materials then available.

The 'Hartflex' gas permeable contact lens fitting set from Wohlk-Contact-Linsen (1977)

was the first type of hard gas permeable lens manufactured by compression moulding
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from cellulose acetate butyrate (CAB'") and launched in the UK during 1977. It was
basedon the Parabolar and Parabolett designs which had been produced in PMMA.
(Polymethylmethacrylate was not a purpose-designed lens material and thus had had the

disadvantage of negligible oxygen transmission and a relatively hydrophobic surface).
1983 Tinted RGP lenses made available.
1986 Extended wear RGP lenses made available.

1987 Diffrax - the first diffractive RGP bifocal contact lens, designed by Dr Michael
Freeman of London (author of later editions of Fincham'sOptics): Unlike conventional
bifocal designs they provided distance and near powers created by a centrally located
diffractive zone on the back surface of the lens. Since the diffractive design involved two
focal powers giving two focal points, independent of pupil size, lighting conditions would
not affect the image. The lens was available in Polycon II or Fluorocon 60 material. It

could be fitted in a similar way to a single vision gas permeable lens.

MATERIALS USED TODAY

1. EuroPerm® 30

standard material for RGP lenses with permeability of 32 Dk* and with
the durability of lens up to2.5 years.

2. Boston® ES

material with lower permeability (18 Dk*), but with excellent AERCOR®
structure. These characteristics make it particularly suitable for cylindric,
keratoconus and presbyopic lens designs as well as ultra-thin designs,
even 40% thinner than standard lenses. It is also highly recommendable
for patients switching from hard lenses to RGP lenses. The durability of
lens is up to 2.5 years.

3. Boston® EO

'"CAB - cellulose acetate butyrate. CAB had superior wetting characteristics, was permeable to
oxygen and less brittle, with greater thermal conductivity. Its thermoplastic nature made it suitable
for either moulding or lathe cutting. CAB materials were first made available for contact lens use in
1973. The first CAB lens was the Persecon (1977). Frank Dickinson found that problem patients
could wear CAB lenses all day and wrote an article in 1977 entitled 'There's a lot of mileage in hard
lenses yet'.
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this is the most frequently prescribed gas permeable material in the world
at the moment. It is also extremely suitable for cylindric, keratoconus and
thin lens designs which could be up to 30% thinner than the standard
ones. With AERCOR® structure, the material has oxygen permeability of
58 Dk*. The durability of lens is up to 1.5 year.

4. Boston® XO

with oxygen permeability of 100 Dk*, this is one of the most permeable
materials in the world. Thanks to its cutting-edge F-S/A structure it
retains all the best attributes of theRGP lenses with significantly lower
permeability. It is particularly recommendable for younger persons,
extended wear and after certain surgical procedures. Because of its high

oxygen permeability, the durability of the lens is 1 year.

5. OPTIMUM Classic®, Comfort®, Extra® i Extreme®

are the new gas permeable materials on the market. These unique
materials are characterized by excellent wettability, superb oxygen
permeability and great stability and sturdiness:

a) OPTIMUM Classic with oxygen permeability of up to 26 Dk*
can be placed in the same category as Boston ES material. In practice, it
demonstrates characteristics typical for some of the more expensive
groups of materials.

b) OPTIMUM Comfort has the permeability of 65 Dk* and it is
characterized by great wettability and structural stability. This material
has had the highest increase in the sale throughout the world in the last
year.

c) OPTIMUM Extra with the permeability of 100 Dk* has proven
excellent for daily and extended wear. Its extraordinary permeability is in
perfect balance with its structure which enables the manufacture of even

the most demanding lens designs.
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d) OPTIMUM Extreme with the permeability of 125 Dk* has
erased all former boundaries regarding permeability and structure of

material. It is ideal for the most demanding designs.

Physical properties of RGP materials

Oxygen - Terms and abbreviations

Dk: This term is used to denote the oxygen permeability of rigid and soft contact lens
materials. “D” is the inherent ability of the material to allow oxygen to diffuse through;
“k” represents the degree to which oxygen is solubilized within or on the material, since
water plays some role in absorbing and assisting in the transport of oxygen.

There are several methods to measure permeability. The gas-to-gas method uses a wafer
of lens material or a lens affixed to a graduated capillary tube. This allows the volume of
oxygen to be measured as it passes through the test material. The ISO/Fatt method uses a
wafer or lens affixed to the end of an oxygen probe. The probe is then immersed in a
liquid medium. The amount of oxygen that is able to flow through the lens material is
then

measured. [SO/Fatt is the method used to determine the Dk of Boston materials.

DKk/t: Refers to the transmissibility of a material when it is made into either a plus or
minus lens; “t” represents the thickness of a given lens. The significance of this
measurement is that the amount of oxygen transmitted can vary depending on the
thickness.

EOP: This is perhaps a more meaningful and clinically important value, since it
represents the actual amount of oxygen that passes through the lens and reaches the

cornea. This measurement takes into account the total lens (material and design)

Wetting angle

Wetting angle is often used as a predictor of the on-eye wetting characteristic of a GP
contact lens material. In theory, a low contact angle equates to good lens surface wetting.

The standard test methods for measuring the contact angle of contact lens materials are
defined in ANSI Z80.20-2004 as the sessile drop method and the captive bubble method.

Due to the wide number of variables that can influence wetting angle measurements, the
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ANSI'? standard clearly defines the sample preparation, sample conditioning,
experimental apparatus, and environmental conditions under which these tests must be
run. The sessile drop method measures the angle of contact between a liquid and solid
when a drop of standard saline solution is placed on a contact lens surface in air.

The captive bubble method measures the angle of contact between a gas bubble and a
polymer surface when a bubble of air floats up against the underside of a flat polymer
surface in standard saline solution. In 1978, the CLMA" adopted this method as their
standard for determining wetting angles on GP materials.

Another method of measuring contact angle is the Wilhelmy plate method where wetting
angles are not measured directly, but are calculated from force measurements as a
function of immersion depth of the lens material in saline solution. Two contact angles,
an advancing and a receding angle, for a single lens material can be easily determined.
The difference between these two angles is called the contact angle hysteresis. The
receding angle measured by the Wilhelmy plate method has been found to be similar to
the contact angle measured by the captive bubble technique. But, both angles are needed
to completely describe the wetting properties dynamically.

A word of caution must be raised when attempting to use any of these contact angle
methods to predict actual on-eye wetting characteristic of a GP lens. The human tear film
contains components (mucin, lipid, lactoferrin, lysozyme, etc.) that significantly
contribute to on-eye contact lens wettability. The drop of conditioning solution applied to

a lens is quickly replaced by tear fluid upon insertion of the lens in the eye.

Tear components canvary significantly from person to person. Therefore, it is difficult to

develop a laboratory testing standard that accurately predicts on-eye wetting performance.

BAUSCH& LOMB Boston®
MATERIALS

The BostonR lens materials have undergone an evolutionary process that includes the
followingdevelopments:

¢ Increased oxygen while maintaining good wetting and deposit resistance

'2 ANSI - The American National Standards Institute
¥ CLMA — Clinical Laboratory Management Assosiation Founded in 1976, CLMA is an
international association of nearly 3,000 clinical laboratory professionals
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e Increased stability and durability without compromising corneal physiology
e Improved lens machining qualities and yields, without sacrificing clinical

performance

A significant advancement in Fluoro Silicone Acrylate (FSA) technology occurred with
the

introduction of the AERCOR™ chemical architecture. This unique polymer chemistry
permits us tomaintain and increase oxygen delivery while reducing silicon. Two of these
products are Boston EOR and Boston ESR. The current Boston family of GP lens
materials also includes Boston XOR, a second generation FSA. This material offers
superpermeability and is as dimensionally stable as GPs of much lower Dk. Boston XOR
is steadily growing in popularity for use in ortho-k'?, flexible wear, and GP planned
replacement programs. The newest Boston material, Boston XO2 R, provides outstanding
oxygen permeability without compromising wettability, stability, or comfort. Boston
XO2R has been specifically designed to meet the practitioner’s demand for a hyper Dk
material that can be manufactured in a wide variety of lens designs, including special
applications. The following sections describe the characteristics of each of the BostonR

lens materials and specific applications.

Boston
Boston Boston Boston Boston Boston Boston Boston Boston
. Equalens
Material 1l ES v Equalens EO " X0 X02
\EICHEIM  [tafocon Enflufocon Itafocon itafluorofocon  Enflufocon Oprifocon = Hexafocon Hexafocon
name B A B A B A A B
AERCOR™ AERCOR™
. Fluoro Fluoro Fluoro Fluoro
\EVCHEIM  Silicone fluoro Silicone fluoro
silicone silicone silicone silicone
type acrylate silicone acrylate silicone
acrylate acrylate acrylate acrylate
acrylate acrylate
12,7 17 12,7 17
Button 12,7 12,7 12,7 12,7 12,7 12,7 27

21 26 21 26

Ortho-k - Orthokeratology is a non-surgical process which reshapes the cornea of the eye using
contact lenses to reduce refractive errors of nearsightedness, hyperopia and astigmatism
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diametar

Dk/t 12 18 19 47 58 85 100 141

Boston*!l BostonEs* Boston®IV  osCh . Boston EO° m:. Boston X0*  Boston X0,*
E:trtT ig:’::i:%’t}f“f 12 18 19 47 58 85 100 141
Rockwell Hardness 1% 118 17 17 114 114 112 100
Shore D Hardness 85 85 B4 82 83 81 81 78
Refractive Index 1.471 1.443 1.469 1.43% 1.429 1.423 1.415 1.424
Modulus (MPa) 1800 1500 1600 1600 1600 1300 1500 1160
Toughness (MNm/m") 3.0 34 28 2.8 26 0.8 2.6 2.7
Silicon Content 10=12% 57 Uy 14=160 | 13-1500 5<7 9-10% B-9% 12-13%
}"[ggti;geﬂ%';ﬂ 20° 52° 17° 30° 49° 30° 49° 38°
?ﬂﬂi‘;gﬁ“ﬁ}i;ﬁﬁ'e 58°/57° | 52°/50° | 58°/57° | 59°/56° | 62°/60° | 59°/56° | 599/58° | 50°/40°
Specific Gravity 113 122 1.10 1.19 1.23 1.24 127 1.19

CONCLUSION

There are presently a number of RGP lens materials available for the contact lens
practitioner to choose from. The availability of all of these different materials causes the

practitioner to often wonder "What material is preferable for our patients?"

Because of the thin center thicknesses typically demonstrated in minus power contact
lenses, most myopic patients would benefit from the dimensional stability provided by
low Dk FSA lenses, while still meeting (or approximating) the cornea’s daily wear
oxygen requirements.However, if corneal edema is present with a low Dk lens material,
often the result of either a high corneal oxygen demand (which varies between individual

patients) or a tight-fitting lens, the patient should be refit into a higher Dk
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material.Hyperopic patients will benefit most from a high Dk lens material because of the
greater center thicknesses present in these lens powers. For the same reason, dimension

stability problems with high Dk materials are less with plus (versus minus) powers.

Individuals who perform much near work would benefit from the highest wettability
materials available (similar to the previously mentioned papillary hypertrophy patients)
supplemented by frequent application of rewetting/reconditioning drops.While athletes
generally benefit most from hydrogel lens use, if this option is not satisfactory, a large
RGP design which would less likely displaced, would be recommended. Many of today’s
FSA lenses are available in these larger designs.Individuals who desire (or have a need)
to wear their lenses on a flexible schedule or extended-wear basis (such as nurses, police,
firefighters) would benefit from a high Dk FSA material.Pilots and flight attendants who
are often exposed to less than optimum oxygen levels would benefit from high Dk RGP

lens materials.

RGPs are a great resource for patients with high amounts of corneal astigmatism that
require sharp, stable vision. When a patient’s corneal astigmatism coincides with
refractive astigmatism, a spherical back surface can be used in an attempt to correct the
corneal cylinder utilizing the tear lens that is created between the back surface of the RGP
and the cornea. As the corneal cylinder increases, so does the likelihood that flexure of
the lens will occur. When lens flexure occurs, the effective cylinder power delivered by
the tear lens will decrease. Here, utilizing an aspheric design or a slightly increased center

thickness may mask or prevent some of the effects of lens flexure.

A bitoric lens may be warranted when other options are suboptimal. Having access to a

good resource is key for successful patient outcomes.

In the last five years, manufacturers have developed interesting RGP lens designs
featuring large diameters that exceed the corneal border. The increased availability of
material to produce such large lenses, improved manufacturing processes to customize
their design and a better understanding of the conjunctival anatomy helped establish new

standards in RGP lens fitting.

Nowadays, large-diameter lenses are available from 14mm to 24mm in spherical, toric,
reverse geometry and even multifocal designs. In addition, we now have two new types
of lenses: corneo-scleral (<15mm diameter lenses partially supported by the cornea) and
mini/true scleral (14.3mm to 16mm diameter lenses supported only by the conjunctiva
aimed to vault the cornea). The latter offers better options to restore and protect the ocular

surface.

199



Clinical applications for large-diameter lenses are numerous and exceed the natural niche
for RGP lenses (corneal ectasia, irregular corneas, post-surgical correction of ametropia).
Modern large-diameter lenses offer a valid option for correcting moderate to high
spherical refractive errors, moderate to high astigmatism and presbyopia. This represents
not only a true evolution in this category of contact lenses, but a real revolution for the

entire profession.
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23. Gas - permeable lens fitting and
eyelid geometry

Biljana Trajcova , University of Applied Sciences Velika
Gorica

The hallmarks of a good RGP lens fit are lens-cornea alignment, good
centration and comfort. A well —centered lens is important from both an optical
and a comfort point of view, as well as to minimize corneal distortion.

RGP Lens centration-client factors overview

While the optimal fluorescein pattern may be achieved by considering RGP
lens base curves in relation to the keratometry readings, the lens centration is
assisted by a number of important patient factors.

1. Upper and lower lid positions (stabilizes lens, reduces sensation)

2. Tighter lid tension (gauge by difficulty of eversion). An example is the
Asian eye

3. WTR astigmatism better than ATR (lens doesn’t decenter laterally)

4. Steeper cornea >45 D (more posterior center of gravity)

5. Minus Rx (more posterior center of gravity)

6. Lower Rx (less lens weight)

7. Avoid front surface torics (similar corneal and refractive astigmatism)

Of these factors, this section will concentrate on the effects of lid position and
lens diameter on optimal lens centration and comfort.

Diameter and BOZR can be varied together in a , fitting philosophy*. Varying
the edge design and in some cases putting on a minus carrier can assist too. The
two common fitting philosophies are ,,interpalpebral fitting“and ,,lid attachment*.

Interpalpebral ,fitting the cornea®- smaller diameter (e.g., 8.0-8.8) well
centered with apical clearance (1/3 steeper than flat K, or 0.3 mm). For
interpalpebral fit lens diameter = vertical lid aperture less 0.20 mm. Good for
steeper corneas, minus Rx, high upper lid.

Lid attachment: ,,fitting the lids“- lens larger diameter (8.8-9.6 mm or larger)

and flatter (0.25 mm flatter then flat K); possibly lenticular. Thinner edge, more
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edge lift for more superior movement. Lid attachment is good for lower
positioned tighter lid, flatter corneas, and minus Rx or carrier.

Alignment: moderate lens diameter (e.g., 8.-9.2 mm), lensaligned with flat K.
This philosophy could be considered to be a combination of interpalpebral and lid
attachment. The choice of which fitting philosophy to use is based on lid
geometry.

If either the upper or lower lid hits the lens edge during a blink, then lens
comfort will be reduced. This is particularly during the initial adaptation period of
1-2 weeks.

(Avoid lens edge proximity to lid margin for best comfort).

Try to have the lid either | mm or so away from the lens edge, or have the lid
overlap the lens edge by a similar amount.

Good comfort is affected by the lens to lid relationships.

Upper lid that overlaps the lens and does not hit the edge with each blink is
usually comfortable.

An area of clearance or a gap between the lower lid and lens edge also is a
good sign to look for with a comfortable lens.

Poor comfort is also affected by the lens to lid relationships. ~ Upper lid that
does not overlap the lens and hits the edge with each blink is usually not
comfortable. Lower lid and lens edge bumping up against each other as the lens

drops can indicate an uncomfortable lens.

Good comfort case
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This case shows a first time wearer who experienced good comfort soon after
the delivery.

Lens Parameters
BOZR 7.4/8.0
TD 10.0 mm

BVP  -4.50/-1.00
0z 8.0 mm
Edge +0.8(.6)
+1.5 (4)

BitoricTricurve design in Boston ES made bay Australian Contact Lenses
(Melbourne).History is a 16-year —old female wearing lenses for the first
time.Comfort was good after the first few days and client was happy with lenses.
Spectacle RX was -0.75/-4.50 x 180. Fluorescein pattern was near alignment with
good edge lift. Strong lid attachment and the inferior edge did not impact the
lower lid. Normal speed movie shows the fit looks good and there appears to be
minimal interaction with the lower lid. Slow motion movie shows the interaction
with the lower lid is clearly visible.In assessing lid geometry both the upper and
lower lid positions can be simply evaluated in relation to the adjacent corneal
limbus when the eye is in primary gaze. Superior lid covers the limbus slightly
(about 1 mm); the positioning would be considered normal or low. If the superior
lid is at the upper limbus or above it, it would be ,,high*. Inferior lid assessment is
the converse. If the lid margin is adjacent to or below the limbus it would
probably be considered normal or low. If the limbus is significantly covered by
the inferior lid, then the lid position is high.Eyelid geometry can be thought of in
four possible combinations: narrow, ideal, unusual, and wide aperture.Lid
geometry —choice of lens diameter is to fit a larger diameter (9.2 mm or larger).
Upper lid interaction should be obtained where there is a low or normally
positioned upper lid. If the lower lid is also in the normal or lower position, the
largest diameter lens is possible in terms of both comfort and centration. If
superior lid is high, then a lid attachment form of fitting may not be possible and
an interpalpebral fitting will more likely be successful. In this instance a smaller
lens diameter may be necessary (< 9.2 mm). Diameter should be greater than 9
mm for lid attachment. Diameter should be less than 9.0 mm for intrapalpebral fit.

Phillips likes to choose 8.70, 9.20, 9.80 diameters.
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Troubleshooting

Vary lens diameter to improve centration.

1. Use larger lenses for lid attachment.

2. Flatten base curve in association with larger diameter.

3. Use lenticular lenses.

Use smaller lenses for narrow lid aperture and to reduce weight if lid
attachment is not possible.
Possible complication of inferior lens centration is desiccation staining.

Possible complication of superior lens centration is corneal distortion.
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24. Astigmatism
Ivana Brekalo,University of Applied Sciences Velika Gorica

Astigmatism is an eye condition which main symptom is blurred
vision.Astigmatism is olso a refractive error that prevents sufferers from seeing
objects clearly from a distance or up close. Astigmatism may occur in varying
degrees in each eye and can accompany myopia or hyperopia. Mild astigmatism is
usually not noticeable, or causes only slight blurriness, while severe astigmatism
causes objects to appear blurry at any distance. Approximately 80 percent of
Americans have some degree of astigmatism, but many cases do not require

correction.

Normal Eye Astigmatic Eye

e — _—-".-.
Normal Vision Astigmatic Vision

A person with astigmatism does not have properly curved front surface of the eye,
which is called cornea. The curve is irregular. A normal cornea is shaped like a
perfect sphere. The eye’s natural lens is also curved in equal degree in all
directions. The corneas or lenses of people with astigmatism do not have equal

curves. One side may be steeper than the other, making the cornea look more like
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a football than a basketball. Because of this, light entering the eye is not focused
correctly on the retina, resulting in a blurred image.
As you can see on the picture 1., astigmatism is an optical distortion that results in

blur that smears the point of focus.
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Picture 1a normal focus

b

Picture 1b astigmtic blur
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This optical distortion is most often caused when the cornea has a toric shape. The
torus has the shape of a bicycle tire and is more curved in one meridian than the

other (Picture 2).

An optical surface with a toric shape focuses light at a short distance for the more
curved meridian and at a farther distance for the less curved meridian. It is
important to distinguish between astigmatism, which is an optical condition, and
corneal toricity, which is a toric distortion in the shape of the cornea. Although
astigmatism is most often associated with corneal toricity, one does not require
the other. The correction of astigmatism is an optical problem; corneal toricity is a

contact lens fit consideration.

Types of Astigmatism

There are several types of astigmatism, including:
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e Myopic astigmatism: One or both principal meridians of the eye are

nearsighted

o Hyperopic astigmatism: One or both principal meridians of the eye are
farsighted
e Mixed astigmatism: One principal meridian is nearsighted while the other
is farsighted
Astigmatism can also be classified as either regular or irregular. Regular
astigmatisms are more common, and are what give the cornea its football shape.
The principal meridians are 90 degrees apart and perpendicular to each other.
Irregular astigmatism can appear after certain types of eye surgery, or it can be
caused by an eye injury or by the condition known as_keratoconus. In cases of

irregular astigmatism, the principal meridians are not perpendicular to each other.
Astigmatism Symptoms

In mild cases of astigmatism, symptoms are hardly noticeable. In fact, treatment
may not be needed. In more severe cases, astigmatism makes it difficult to see
fine details, either up close or far away. Astigmatism generally does not cause
symptoms such as eye pain, watery eyes, or eye redness. People with severe
astigmatism may suffer from headaches, eye fatigue, and fluctuating vision,
especially while reading a book, staring at a computer screen, or looking off into

the distance.

Causes of astigmtism

The cause of astigmatism is unknown, but many experts believe it is present at
birth, which suggests it could be genetic. Astigmatism occurs when the shape of
the cornea or lens is irregular. The cornea and lens are the parts of the eye
responsible for focusing light, allowing you to see clearly. When the curvature is
abnormal, light entering the eye is bent irregularly. The eye is unable to focus
light rays to a single point, causing blurry vision.

In some cases, astigmatism develops after an injury to the eye or after eye surgery.
A rare condition called keratoconus may also cause astigmatism. In keratoconus
the cornea progressively thins out and becomes more cone-shaped, which results
in astigmatism. Although most cases of visual distortion from keratoconus can be
corrected with contact lenses, the condition is known to progress to stages that

require surgery, including collagen cross linking and even corneal transplants.
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Diagnosing Astigmatism

Astigmatism can be easily diagnosed after a standard eye exam with a refraction
test. To measure the curvature of the cornea, a keratometer may be used in a
keratometry exam. In cases where fine detail of the shape of the cornea needs to
be determined, a more sophisticated test called a corneal topography may be
performed. However, additional testing is almost never required. If the patient is
unable to respond normally during the refraction test—as may be the case with
young children or persons with disabilities—their refraction can be measured by a
test called a retinoscopy, which uses reflected light. During a retinoscopy the
ophthalmologist uses an instrument called a retinoscope. The retinoscope focuses
light into the eye. The ophthalmologist looks at the light reflex in the pupil while

placing different lenses in front of the eye.
Astigmatism Treatments

People with astigmatism have varying degrees of blurred vision. Treatment for
astigmatism includes eyeglasses, special contacts, and certain refractive surgeries.
In most cases astigmatism is best corrected by eyeglasses. Contact lenses, more

specifically toric contact lenses, can be specially designed for people with

astigmatism. Minor degrees of astigmatism can be corrected with soft toric lenses.
High degrees of astigmatism are better corrected with eyeglasses or RGP toric
contact lenses. Toric contact lenses are more expensive than normal contacts
because of the extra correction provided in them. Surgical treatments for

astigmatism include LASIK Eye Surgery (Laser in-situ keratomileusis), PRK

(photorefractive keratectomy), and astigmatic keratotomy (AK). LASIK reshapes

the cornea by removing eye tissue. In astigmatic keratotomy, an older treatment,
an eye surgeon makes incisions in the periphery of the cornea to change its shape.

Orthokeratology, or Ortho-K, uses RGP contact lenses to gradually reshape the

cornea. The reshaping of the cornea is not permanent, however, and the special
contact lenses will still be worn a few hours a day to keep the new shape. Only
mild astigmatism is treated with this method, and most ophthalmologists feel it
can be potentially harmful to the eye and do not advocate this treatment.

It is important to know that most types of astigmatism are related to the curvature
of the cornea. Because of that, only surgery can effectively correct the condition.

Eyeglasses and contact lenses are good for correcting vision while they are being

209


http://www.eyehealthweb.com/toric-contact-lenses/
http://www.eyehealthweb.com/laser-eye-surgery/
http://www.eyehealthweb.com/photorefractive-keratectomy/
http://www.eyehealthweb.com/photorefractive-keratectomy/
http://www.eyehealthweb.com/astigmatic-keratotomy/
http://www.eyehealthweb.com/orthokeratology/
http://www.eyehealthweb.com/rigid-gas-permeable-lenses/

worn, but they do not cure the condition. Astigmatism is constantly being
researched, and recent advances in materials and technology are expected to help

people with astigmatism to see clearly again.

Astigmatism may occur in children and adults; it is fairly common and is not
contagious. It is usually congenital - is present at birth - but can develop after an
eye operation or an injury to the eye. It belongs to a group of eye conditions called
refractive errors. Myopia (short-sightedness), hypermetropia (long-sightedness)

and presbyopia (aging of the lens in the eye) are types of refractive errors.

A refractive error means that the shape of the eye does not bend light properly,
resulting in a blurred image. Light has to be bent (refracted) by the lens and the

cornea correctly before it reaches the retina in order to see things clearly.

About half of all adults in the USA aged 20 and older have refraction errors in
their eyes, a study carried out by researchers at the National Eye Institute
revealed.

http://www.eyehealthweb.com/astigmatism/
http://www.ncbi.nlm.nih.gov/pubmed

210


http://www.eyehealthweb.com/astigmatism/
http://www.ncbi.nlm.nih.gov/pubmed

25. Rigid extended Wear and

complications

Biljana Trajcéova, University of Applied Sciences Velika
Gorica

Rigid gas-permeable (RGP) extended wearis healthier than soft extended wear
and has high success rates. During overnight wear, corneal coverage is less, tear
exchange is greater (due to rapid eye movement), and materials are more
permeable than those of soft lenses. Although materials are less then optimal,
normal tear pumping reduces overnight swelling more rapidly than soft extended
wear. Complications are fewer and less severe than soft lenses. Rigid lenses
require less replaement, cost less, produce more stable vision, are easier to care
for, are available in custom lens designs, and can be modified. In past, much of
the early work was performed with aphakes. Currently, most rigid extended-wear
lenses are fitted for myopes and hyperopes.

A number of issues pertaining to lens design and fitting must be taken into
account.

Client selection for rigid extended wear is similar to that for daily wear, with
some special concerns. Astigmatic clients who fail with soft lenses because of
visual acuity are ideal candidates. Aphakicclients are also good candidates. When
examination and history reveal the presence of coalesced staining areas, gpc;
chronic injection; or use of antihistamines, diuretics, or tranquilizers, the client is
a poor candidate for rigid extended wear. Systemic conditions related to poor
wound healing (diabetes) and immunosuooression should be also ruled out.
Special attention should be paid to dry-eye concerns because of adhesion risk.
Conditions related to staphylococcal keratitis (blepharitis, meibomian gland
dysfunction) should be treated prior to rigid extended contact lens wear. Other
conditions affecting topography (pterygia and pinguecula) may predispose the
client to peripheral corneal desiccation.

Fitting of rigid extended wear lenses follows many of the same guidelines as

are used for daily wear. A successful daily wear may cause problems as an
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extended-wear lens, however. Close attention must be paid to edge lift and
peripheral systems.

The recommended diameter and base curve relationship vary with authors.
Diameters of approximately 9 mm with alignment to slight apical clearance (flat
K to 0.50 D steeper than K) are effective. Overly large diameters and flat lens
fitting should be avoided because of adhesion. There should be 1-2 mm of blink —
induced movement.

Edge lift is an important feature because of peripheral corneal desiccation. An
ideal 0.4— 0.5 mm wide band of fluorescein at the edge should be seen when
fitting. Width is more critical than depth in rigid extended wear.

Flexure is common with the
higher- Dk materials. Fitting
seats made of the same material
as the ordered lens are
recommended  because  of
property differences.

Material selection is largely
influenced by oxygen

permeability. The highest level

of permeability is desirable.
Fluor silicone acrylates are currently the most widely used for rigid extended
wear.

The boundary layer effect makes the effective Dk on the eye around half of the
nominal Dk. Since a Dk of 75 is needed as the ideal minimum for manageable
overnight swelling, an absolute minimum Dk/t of 30 is necessary for extended
wear.

A general guideline for rigid extended wear is to have Dks of 60-100 for
resolving overnight swelling within 1-2 hours of eye opening (a higher Dk is
required to resolve overnight swelling faster but lenses with these Dks are not
made with satisfactory performance). Dks of 50-60may be adequate for
occasional overnight wear. Extended wear on a regular basis requires a Dk of
more than 90.

Client education and management to ensure safe and comfortable wear is

important.
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The wearing schedule recommended by the Food and drug Administration is a
maximum of 7 days and 6 nights. The lenses should be removed at least 1 night.
Before commencing extended wear, the client should be on daily- wear schedule.
One month of daily —wear success is strongly advised before the client proceeds
with overnight wear.

The follow-up schedule when extended wear is initiated includes an early
morning visit within 2 hours of awakening during the first week of overnight
wear. Conditions such as lens adhesion and edema are best viewed shortly after
awakening. Other follow-ups are at 1 week, 1 month, and 3 months for non-
problematic clients. Subsequent visits at 3-month intervals are advised on a
regular basis.

Care systems are similar to those used with rigid wear .Lenses should
bedisinfeed and cleaned the evenings they are not worn.

High- viscosity solutions can prolonged blurring in the morning, producing a
so-called ointmentlike effect, and they are not recommended.

Rewetting drops are important to use before sleep and on awakening. The
drops rinse trapped debris and enhance lens movement.

Complications of rigid extended wear usually related to corneal hypoxia or
mechanical trauma. Many of the complications are the same as those seen in soft
extended wear, although they usually occur at a reduced rate. There is an
especially low occurrence of infiltrates with RGP extended wear. The better tear
flushing, smaller corneal coverage, and reduced lens contamination contribute to a
healthier extended-wear lens.

Vascularized limbal keratitis (VLK) is a rare inflammatory condition related to
rigid extended wear lenses. The typical client is a female who formerly wore
polymethyl methacrylate lenses with a large diameter, steep fit, and low —edge
lift.

The progression of VLK is described in stages (I-IV). Elevations or heaping of
the limbal epithelium with staining first appear. A peripheral corneal infiltrate

forms adjacent to the elevation. The cornea becomes inflamed with conjunctival

hyperemia. Superficial and deep vascularization emanates from the limbus and
encircles the infiltrate in a leashlike manner. Untreated, the elevation will break

down into a painful erosion.
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Treatment entails discontinuation of lens wear and use of topical steroids to
treat the infiltrate and regress the vascularization. Topical antibiotic with cessation
of lens wear also help produce rapid regression. The client should be refitted with
an alignment lens of smaller diameter and with moderate edge lift.

Ptosis is a benign complication of rigid extended wear that resolves with
discontinuation of lens wear. The mechanical trauma of the lens is believed to
cause edema or hypertrophy of the upper lid.

Fluorescein staining of the cornea usually indicates a break in the protective
corneal barrier. Infection is more likely with large amounts of staining.Dellen
formation, new vessel growth, and peripheral corneal ulcers can be the results of
staining. Because overnight (8 hours) lens removal does not completely resolve
light staining, only minimal levels of staining should be acceptable. Strategies
must be used to eliminate staining.

Peripheral corneal desiccation (PCD) or 3 and 9 clock staining, is related to
numerous client and fit factors. It is best assessed in an afternoon visit after 1-2
weeks of extended wear. Three-and-9 clock staining is punctate staining at the
outside edge of the lens along the horizontal meridian. If often appears as an
inverted (base up) triangle and extends above and below the horizontal meridian.
PCD is a common finding in rigid extended wear. The causes of PCD are usually
a poor tear film, inadequate peripheral lens design, or decentering lenses. Clients
prone to staining have higher levels of conjuctival hyperemia, poor tear film
integrity, poor lens centration, and insufficient edge clearance.

Dry eyes are often associated with staining. An eye with hyperemia and
unstable tear film should be treated with lubricating drops in mild cases.
Correcting poor blinking is also effective. Often, the client also has an associated
deposit problem.

Hypoxia and acidosis have been reported in 90 % of clients who wear these
lenses. Edema is a normal response in extended wear because current materials

have insufficient oxygen transmission. It often appears to the client as morning
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blur on awakening, without any other clinical signs. A client reporting fogginess
that persists for more than 15-20 minutes indicates very high levels of residual
edema.

Micro cyst are irregular refractile lesions of 15-20 um that usually exhibit
reversed illumination. Microcysts originate at the basement membrane and
migrate forward to the epithelium, sometimes breaking through and staining. They
take 3-4 months to clear and can temporarily increase after discontinuation of lens
wear. Negative staining sometimes appear’s at elevated areas where micro cysts
are preparing to break through. Micro cysts numbering 50 or more indicate
cessation of extended wear or a material change. Vacuoles are often present,
showing unreversed illumination.

Striae and folds appear when there is corneal swelling due to edema. Striae are
fine, gray-white vertical lines in the stroma seen at 5-6 % corneal swelling. Folds

appear at 10-12% swelling and appear as dark lines in the posterior stroma. Striae

11 4}

have been noted less frequently with rigid lenses than soft lenses despite similar

amounts of swelling. If striae or folds appear, overnight wear should be reduced

and change in material made.

Polymegethism and pleomorphism in minimal increases have been reported
with high-Dk RGP lenses. The consequences of polymegethism and

pleomorphism are unclear.

GPC and contact lens papillary conjunctivitis
(CLGPC) result from the mechanical irritation of a
rigid lens and deposit formation. The incidence is
lower for rigid lenses than for soft lenses. The

papillary response differs from that seen with soft




lenses in location and appearance. The response begins closest to the lid margins
(area 3) and progresses toward the fold (areas 2 and 1). The lid inflammation seen
in CLPC precedes the papillary response. Deposits usually cause the lid
inflammation, and enzymatic cleaning is highly recommended.

Discomfort is a major reason for discontinuance of lens wear. Some client are
not able to adjust to rigid lenses because of scratchiness, burning, and tearing. Soft
lenses should be considered.

Parameter changes such as warpage have been reported because of the softer
nature of higher Dk-materials. With the use of fluorosilicone acrylates, however,
warpage is less of a problem. Some authors have also reported surface changes in
the form of crazing for silicone acrylates after several months of wear. Both of

these changes may require a new lens.
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26. Méreni zrakové ostrosti metodou

sVEP

Mgr. Petr Vesely, DiS., Ph.D., Katedra optometrie a
ortoptiky LFF MU

Anotace:

UrCeni zrakové ostrosti je vyznamnym ukonem v praxi oftalmologa nebo
otpometristy. Metoda sVEP umozituje pomoci strukturovaného podnétu rychlé
objektivni vysetfeni zrakové ostrosti u pacienta si bez o¢niho onemocnéni.
V soucasné dob¢ je na$ soubor rozdélen na dvé ¢asti. V prvni ¢asti je opakované
meéiena zrakova ostrost u jednoho subjektu objektivnim zptisobem metodou sVEP
a nasledné subjektivnim zplsobem na optotypu Snellen logaritmicky a s pouZitim
Landoltovych kruhii. V druhé studii je v souasné dobé zmétena zrakova ostrost
vzdy dvakrat obémi metodami (sVEP 1 Snellen) celkem u 13 subjektl bez o¢ni
patologie. Vysledky ukazuji, Ze opakovana méteni z prvni studie obémi metodami
spolu koreluji (r = 0,72). Jejich primérné hodnoty se vSak na statisticky vyznamné
hladin€ od sebe lisi (p < 0,01). V druhé studii jsme zkoumali korelace a statisticky
vyznamné odchylky od primérnych hodnot mezi prvnim a druhym meéfenim u
metody sVEP a mezi prvnimi méfenimi u obou metod. Korelace jsou mezi vySe
uvedenymi méfenimi vyznamné (r = 0,97 a r = 0,80). Déle dle T-testu mizeme
konstatovat, ze nebyly, na zvolené hladiné statistické vyznamnosti, nalezeny

rozdily mezi vySe uvedenymi métenimi (p = 0,13 a p = 0,06).

Anotation:

Visual acuity determination is important task in ophthalmology and optometry
practice. Examination method sVEP enables quickly determine objective values
of patient’s visual acuity. We divided our sample into two parts. In first group is
measured visual acuity with sVEP and Snellen method only on one patient. In the
second group is measured visual acuity twice with sVEP and next twice with
Snellen method in Landolt rings and logMAR modification. Until now we have
measurements from 13 non-pathological patients. Results form first group of data

shows significant correlations between both methods (sVEP and Snellen). But
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their average values differ at statistical significant level (p < 0.01). In the second
group we showed significant correlations between repeated sVEP measurements
and between first sSVEP measurement and first Snellen measurement too (r = 0.97
and r = 0.80). According to T-test showed no statistical significant differences
between repeated sVEP measurements and between first sSVEP measurement and

first Snellen measurement (p = 0,13 a p = 0,06).

Text prednasky nebo posteru:

Uvod

Urceni zrakové ostrosti je vyznamnym ukonem v praxi oftalmologa nebo
optometristy. Subjektivni uréeni zrakové ostrosti zavisi na subjektivnim
vyhodnoceni a spolupraci vySetfovaného. V pfipadé neverbalniho nebo
infantilniho jedince je lepSi pouzit misto subjektivni metody urceni zrakové
ostrosti rad¢ji metodu objektivni. V této souvislosti je moZné pouZit
elektrofyziologickou metodu v modifikaci zrakovych evokovanych potencialil.
Odpoved’ zrakového systému je filtrovana od chybového signélu elektrod, které
jsou pripevnény na hlavu. Jako stimul pro tuto metodu miize byt vyuzito zablesku
nebo strukturovaného podnétu, tzv. Sachovnice. Vyhodou metody sVEP (Sweep
Visual Evoked Potentional) je, Ze, na rozdil od klasického VEPu, umoziuje
daleko rychlejsi zaznam a vyhodnoceni signalu. V roce 1973 Regan (1973) tuto
metodu pouzil k objektivnimu hodnoceni zrakové ostrosti. V pozdé¢jSich letech
byla tato technika pouzita k objektivnimu méteni zrakové ostrosti (Tyler et al.,
1979) a kontrastni citlivosti (Seiple et al., 1984; Allen et al., 1986; Norcia et al.
1986). V soucasné dob¢ je mozné pomoci metody sVEP méfit dva typy zrakové
ostrosti — rozliSovaci (pruhy) a koincidenc¢ni neboli Vernierovu zrakovou ostrost.
Pfi meéteni zrakové rozliSovaci schopnosti vétSinou vyuzivame proménlivou
hustotu pruhil a testujeme schopnost vySetfovaného tyto pruhy od sebe odlisit
(Duckman, 2006). Prostorova frekvence (tloustka pruhti) se pifi metodé¢ sVEP
meéni zhruba po 10 sekundach a je urcena nejveétsi prostorovou frekvenci, na
kterou zrakovy systém jesté umi odpovédéet. Tyler et al. (1979) uvadi, Zze sVEP je
mozné prirovnat psychofyziologickému vySetieni zrakové ostrosti, pokud je

k méteni vyuzito vhodné rozliSeni a osvétleni zkusebniho displeje.
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Pted pouzitim metody sVEP je tieba nastavit nékolik dilezitych parametrt testu,
které ovliviiuji vysledek méfeni. Patfi k nim predevSim druh stimulu, zména a
rozsah prostorové frekvence stimulli a svételny jas testovaciho displeje. Pro
objektivni méfeni zrakové ostrosti se pouziva linearni nebo logaritmické zmény
prostorové frekvence stimull. Podle nékterych autorii (napt. Gottlob et al., 1990)
je logaritmickd zména prostorové frekvence stimulii preferovana v pifipadé, ze
linedrni zména piekryje prahovou hodnotu zrakové ostrosti. Vyhodnou
logaritmické zmény prostorové frekvence je také rovnomérnd a konstantni zména
podnétu v rozsahu riznych hodnot zrakové ostrosti. Studie z nedavné doby
ukazuji (Zhou et al., 2007, Bach et al., 2008), ze logaritmické rozlozeni zmény
prostorové frekvence stimulu je pro metodu sVEP vhodné;jsi.

Studie Bacha a kol. (2008) ukdzala vyznamnou korelaci mezi subjektivnim a
objektivnim meéfeni zrakové ostrosti u pacientdl snormalni, ale 1 uméle
redukovanou zrakovou ostrosti a u pacienti s redukovanou zrakovou ostrosti
proménné prostorové frekvence stimuli. Autofi zde také nalezli vztah mezi

subjektivni a objektivni zrakovou ostrosti.

VAs (dec)=SF0/17cpd (1)

Jako testovaciho stimulu miizeme pouzit Sachovnicové pole nebo horizontéalni
resp. vertikdlni pruhy vSe s proménnou prostorovou frekvenci. Smér zmény
prostorové frekvence ovliviiuje vysledek. Je mozné testovat od nizkych
prostorovych frekvenci k vysokym nebo naopak. Jednotlivé frekvence je mozné
ptekladat kontinudlné nebo v krocich (sampled). V soucasné dobé se castéji
pouzivaji krokove nastavené stimuly.

Metoda sVEP je také ovlivnéna svételnym jasem testovaciho displeje. VétSina
studii pouzivala pro testovani svételny jas testovaciho displeje v rozmezi od 40 do
220 cd/m’. Dale mé&feni ovliviiuje také rozmisténi testovacich elektrod. Metoda
sVEP neni, na rozdil od VEPu, standardizovana instituci ISCEV (International
Society for Clinical Electrophysiology in Vision). Neni tak uréeno ptesné
umisténi aktivni, zemnici a referen¢ni elektrody. Allen et al. (1986) dokazal, ze

spolehlivé vysledky je mozné realizovat, pokud aktivni elektrodu umistime 3 cm
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nad inion (vystupek kosti tylni). Prahovou hodnotu zrakové ostrosti ziskame jako
linedrni extrapolaci k amplitudé OupV mezi hodnotou amplitudy VEP a
prostorovou frekvenci (Tyler et al., 1979). Vyhodou extrapolace je, Ze variabilita
amplitud neovliviiuje vyslednou hodnotu prahu zrakové ostrosti, ale pouze sklon
funkce (Tyler et al., 1979; Seiple et al. 1988). Kdyz se v méfeni vyskytuje vice
vrcholll amplitud, je do vypoctu zapocitavana ta posledni s nejvysSim vrcholem
(Norcia and Tyler, 1985a,b). K vypoctu je dale vyuzito tzv. Fourierovy analyzy
(DFT), kde se pouzivaji dalsi pomocné parametry: pomér signal a ruch (signal to
noise ratio = SNR) a kritérium fdzové konzistence. Norcia et al. (1989) v soucasné
dobé¢ doporucuji pouzivat méteni, kde pomér SNR > 3:1, tzn. Ze amplituda VEP je
tiikrat vétsi neZ hodnota ruchu. Kritérium fazové konzistence znamena, ze pii
méteni zrakové ostrosti by méla hodnota fdzového posunu zistavat konstantni

nebo se jen mirné€ posouvat.

1.0 Spat Freq 40.0

Obr. 1: Vypocet objektivni hodnoty zrakové ostrosti pomoci extrapolace

snimanych amplitud pti metodé sVEP (Fahad, 2008).

Soubor, cile a metodika
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V soucasné dobé je zakladni soubor rozdélen na dva vybérové soubory. Prvni
vyberovy soubor (soubor 1) obsahuje jednoho jedince muzského pohlavi (vék 34
let) u kterého je zrakovéa ostrost méfena opakované v riznych casech (do soucasné
doby celkem 12krat). Druhy soubor (soubor 2) do soufasné doby obsahuje 13
subjekti s primérmym vékem 23 let (nejmladsi 20, nejstarsi 24) u kterych byla,
pfi jednom sezeni, méfena objektivni zrakova ostrost (korigovana nebo
nekorigovand) objektivni metodou sVEP a subjektivni zrakova ostrost
(korigovana nebo nekorigovand) pomoci subjektivni metody Snellen vzdy na
pravém oku.

Cilem nasi studie je jednak zhodnotit spolehlivost, resp. opakovatelnost metody
sVEP v porovnani se subjektivnim méfenim zrakové ostrosti pomoci optotypu
Snellen (soubor 1) a za druhé zjistit statisticky vyznamné rozdily a korelace mezi
metodou sVEP a subjektivni metodou Snellen u skupiny mladych subjekti bez
oc¢ni patologie s vlastni korekci nebo bez korekce (soubor 2).

Meéfieni zrakové ostrosti metodou sVEP a Snellen provadime v elektrofyziologické
laboratofi KNOO FNUSA Brno. Metoda sVEP je modifikaci klasické techniky
VEP a je soucasti softwarové vybavy zafizeni Retiscan (Roland Instruments).
Vysetteni probiha z 1 metru za fotopickych podminek (80 cd/m?). Vysetfovany
ma na hlavé umisténé elektrody dle standardu ISCEV a pozoruje horizontalni
pruhy s proménlivou prostorou frekvenci. Méfeni zacind na prostorové frekvenci
2 cpd (cycle per degree) a konc¢i na 25 cpd. Frekvence zmény mezi tmavym a
svétlym pruhem je 6 Hz. Hodnota kontrastu mezi pruhy je nastavena na 60 %.
Vysetirovany ma levé oko zakryté nevodivou lepici paskou a pravym fixuje
¢erveny kiiz uprostied obrazovky se strukturovanym podnétem. Méfeni je po 5

minutové prestavce zopakovano na tomtéz oku stejnou metodou.
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Obr. 2: Méfeni zrakové ostrosti metodou sVEP.

Po dals§i 5 minutové piestdvce ndsleduje vySetieni zrakové ostrosti subjektivnim
zpisobem pomoci Snellenovych optotypt s Landoltovymi kruhy. Zrakova ostrost
je zapisovana pomoci logMAR a nasledné ptevadéna i do decimalni podoby. Za

dalSich 5 minut je zopakovano i toto méfeni, stale na pravém oku subjektu.

Vysledky

Primérnd hodnota zrakové ostrosti vyjadiena hodnotou cpd u metody sVEP je v
pfipad¢ jedince ze souboru 1 19,37 +/- 7,23 cpd. Interval spolehlivosti (CI 95 %)
dle Bland&Altman (1986) metody je +/- 4 cpd. Primérné hodnoty zrakové
ostrosti metodou sVEP vyjadiené logaritmicky jsou 0,23 +/- 0,19 logMAR a CI
+/- 0,11 logMAR, coz odpovida hodnoté zrakové ostrosti vyjadiené decimalné

0,65 +/- 0,24 s CI +/- 0,14. U metody Snellen s pouzitim Landoltovych kruhii byla
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namétfena prumeérnad hodnota zrakové ostrosti 0,03 +/- 0,04 logMAR s CI +/- 0,02
logMAR, ptevedeno na decimalni hodnotu 0,94 +/- 0,09 s CI +/- 0,05. Korela¢ni
koeficient ukazuje vyznamnou pozitivni korelaci mezi hodnotami zrakové ostrosti
logMAR u metody sVEP a Snellen (r = 0,72). Pomoci T-testu jsme stanovili, ze
pramérné hodnoty zrakové ostrosti stanovené metodou sVEP a Snellen se na
statistické hladin€ vyznamnosti 0,05 lisi (p < 0,01).

V souboru 2 jsme naméfili u celkem 13 subjekti pomoci metody sVEP
primérnou hodnotu zrakové ostrosti prvniho méfeni 0,02 +/- 0,17 logMAR a CI
+/- 0,11 logMAR, coz odpovida hodnoté zrakové ostrosti vyjadiené decimalné
1,03 +/- 0,35 s CI +/- 0,22 a druhého méteni -0,05 +/- 0,28 logMAR a CI +/- 0,17
logMAR, coz odpovid4d hodnoté zrakové ostrosti vyjadiené decimalné 1,39 +/-
0,92 sCI +/- 0,57. U metody Snellen s pouzitim Landoltovych kruht byla
naméfena prumérna hodnota zrakové ostrosti pfi prvnim méteni 0,14 +/- 0,25
logMAR s CI +/- 0,15 logMAR, pievedeno na decimalni hodnotu 0,82 +/- 0,30
s CI +/- 0,19 a pfi druhém méteni 0,09 +/- 0,19 logMAR s CI +/- 0,12 logMAR,
ptevedeno na decimalni hodnotu 0,88 +/- 0,27 s CI +/- 0,17. Korela¢ni koeficient
ukazuje vyznamnou pozitivni korelaci mezi hodnotami zrakové ostrosti logMAR
u metody sVEP mezi prvnim a druhym méfenim (r = 0,97) a mezi prvnimi
métenimi pomoci metody sVEP a Snellen vyjadiené logMAR (r = 0,80). Pomoci
T-testu jsme stanovili, Ze praimérné hodnoty zrakové ostrosti stanovené metodou
sVEP pii prvnim a druhém méfeni se na statisticky vyznamné hladiné od sebe
nelisi (p = 0,13) a také se nelisi na statistické hladin€ vyznamnosti 0,05 praimérna
hodnota zrakové ostrosti stanovena metodou sVEP a Snellen (obé prvni méfeni p

=0,06).

Diskuze

Validita méfeni je obecné ziskdna, pokud porovnadme meéteni dané proménné
dvéma metodami a ziskame podobny vysledek. V piipad¢ objektivniho méteni
zrakové ostrosti porovnaval Sokol et al. (1988) metodu sVEP s metodou
preferencniho vidéni (preferential looking = PF). V této studii bylo zjisténo, Ze
metodou sVEP je dosazeno o 1,5 az 2,5 oktavy (1 oktava = dvojnasobek nebo
polovina cyklii na uhlovy stupent = cpd) nez u metody PF. Je to pravdépodobné
tim, ze metoda sVEP urcuje prahovou hodnotu zrakové ostrosti na zakladé

maximalni hodnoty amplitudy a metoda PF je zaloZena na 70 az 75% odhadu
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spravného prahu zrakové ostrosti. Riddell et al. (1997) se své studii naméfil
metodu sVEP vys$si hodnoty zrakové ostrosti nez pomoci Tellerovych zrakovych
karet (TAC). U vSech vyse uvedenych metod bylo zjisténo, ze se vysledky méfeni
zhorSuji s vékem. V dalsi studii naSel Prager et al. (1999) nizkou korelaci mezi
zrakovou ostrosti méfenou metodou sVEP a metodou Tellerovych karet (r = 0,3).
Katsumi et al. (1996) porovnaval zrakovou ostrost ziskanou metodou sVEP se
subjektivni zrakovou ostrosti métenou metodou Snellen u dospélych jedinci. Je
nutné podotknout, ze méfeni zrakové ostrosti pomoci pruhlt s proménlivou
prostorovou frekvenci (sVEP) neni zcela shodné s méfenim pomoci tabule
Snellen. Katsumi et al. (1996) zjistil, Zze hodnoty zrakové ostrosti metodou Snellen
jsou podhodnocené, pokud se jednd o zrakovou ostrost vétsi nez 6/18 nebo
nadhodnocené pii zrakové ostrosti mensi nez 6/30. Autofi to vysvétluji tim, Ze
v piipad¢ podhodnoceni zrakové ostrosti je na vin€ limit v rozliSovaci schopnosti
LCD monitoru a v ptipad¢ nadhodnoceni zrakové ostrosti, je to detekce pohybu a
zmény osvétleni, které jsou registrovany lépe nez kontrast a rozliSeni u sVEPu.
Podobné jako subjektivni testy pro uréeni zrakové ostrosti tak i objektivni testy
mohou prokazat vyvojové trendy ve zméndch zrakové ostrosti. V piipadé metody
sVEP je ale zapottebi stanovit normy pro rizné vékové skupiny.

Opakovatelnost se méfi opakovanym pouzitim stejné metody pii mefeni stejného
subjektu v rizném case. Norcia and Tyler (1985b) méfili zrakovou ostrost
metodou sVEP opakované na skupiné déti a dosahli dobré opakovatelnosti méteni
— standardni odchylka byla 0,19 oktavy. Hamer et al. (1989) nasel u skupiny déti
starSich nez 10 tydnii rozdil mezi testem a regestem mensi nez 0,25 oktavy. Podle
vysledkt riznych studii se védci domnivaji, ze metoda sVEP umi detekovat mensi
rozdily v opakovani méteni zrakové ostrosti mezi o¢ima nebo mezi testy nezZ jiné
techniky. Prager et al. (1999) naSel primérnou hodnotu rozdilu testu a retestu
mensi nez 0,68 oktavy. Lauritzen et al. (2004) ve své studii uvadi, Ze test-retest
varibalita zaloZzend na méfeni nékolika prahii zrakové ostrosti variuje méné nez
test-retest variabilita zalozend na métfeni nejlepsi hodnoty zrakové ostrosti. Z toho
vyplyva, Ze metoda sVEP dava spolehlivéjsi vysledky méfeni zrakové ostrosti u
skupiny jedincti nez u jednoho jedince. V nasem ptipad¢ se opakovatelnost mefenti
(CI) pomoci sVEP vyjadiena logaritmicky lisi pouze u opakovaného méteni
pomoci sVEP v souboru 2 (CI = +/- 0,17 logMAR vs. prvni méteni CI = +/- 0,11
logMAR vs. prvni soubor CI = +/-0,11 logMAR).

224



V 80. letech 20. stoleti se sVEP zacal pouzivat k hodnoceni rozvoje zrakové
ostrosti u déti. Norcia a Tyler (1985a) studovali vyvoj zrakové ostrosti u déti
béhem jejich prvniho roku Zzivota. Vysledky ukazuji, Ze zrakové ostrost je
v prvnim mésici Zivota 4,5 c¢pd a vzristd na hodnotu 20 cpd béhem 8 az 13 mésice
zivota. U dospélych jedincti naméfili hodnotu 24,3 cpd, tedy hodnotu, ktera se
pfilis nelisi od hodnoty, ktera je dosazena u déti v 8. mésici Zivota. Takto vysoké
hodnoty zrakové ostrosti autofi vysvétluji predevS§im kratkym intervalem
predkladani stimulti. Hamer et al. (1989) uvadi témét shodné hodnoty zrakové
ostrosti u déti jako Norcia a Tyler (1985a), tedy 6 cpd pro déti ve véku 2 — 10
tydnit a 14 cpd pro déti ve véku 20 — 30 tydnt. Déle zkoumali rozdil mezi
monokularni a binokuldrni zrakovou ostrosti a nasli rozdil maximalné 0,2 oktavy
ve prospéch binokularni zrakové ostrosti. Bylo zjisténo, Ze binokularni testovani
pomoci sVEP ma vétsi uspéSnost neZ monokularni. Norcia et al. (1990) provadéli
vyzkum zrakové ostrosti na skupiné déti. Zjistili, Ze primérna zrakovéa ostrost ve
veéku 2 mésict dopovida 2,5 — 9 cpd a po 30. tydnu véku dosahuje hodnoty od 10
do 20 cpd. U dospélych byla namétena hodnoty 31,9 cpd. Déle bylo zjisténo, ze
na rozdil od kontrastni citlivosti, kterd dosahuje konstantni hodnoty ve véku 10
mésicl, zrakoveé ostrost se dale rozviji a zvysuje 1 nad v€k 30 tydni.

Témer ve vSech studiich se zmifuje hodnota tzv. obnovovaci frekvence pruht.
Obvykle se uziva 6 Hz, coz znamena, ze za sekundu se pruhy (tmavy za svétly)
zméni 12krét. Norica a Tyler (1985b) méfili zrakovou ostrost s uZitim obnovovaci
frekvence 6 a 10 Hz. Rozdil ve zrakové ostrosti byl pouze 0,17 oktavy. Nebyl tak
nalezen statisticky vyznamny rozdil ve zrakové ostrosti pii pouziti rizné
obnovovaci frekvence (10,55 cpd pii 6 Hz a 10, 29 pii 10 Hz). V nasi studii jsme
pouzivali obnovovaci frekvenci horizontalnich pruhti 6 Hz.

Ukazuje se, ze sVEP je hodnotnou metodou pro méteni zrakové ostrosti a
kontrastni citlivosti u normalni, zdravych jedincti, ale také u jedincii se zrakovym
postizenim nebo onemocnénim. Bylo zjisténo, Ze metoda sVEP je vhodna pro
méfeni zrakové ostrosti u pacientli se spastickou mozkovou obrnou (Spastic
Celebral Palsy = SCP). Divodem je podhodnoceni hodnoty zrakové ostrosti
métené subjektivnim zplisobem, diky motorickému postizeni pacienta (da Costa et
al., 2004). Dale je metoda sVEP preferovana u pacientd s postizenim zrakovych
korovych oblasti (Cortical visual impairment = CVI), protoze nejsou schopni

verbaln¢ a motoricky odpovédét na zrakovy podnét (Good, 2001). Pacienti s CVI
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maji obvykle problém delsi dobu fixovat predméty, ale zase je upoutavaji svételné
stimuly (napf. z monitoru), takZe je mozné je testovat metodou sVEP. Ve studiich
Allen et al. (1992) a John et al., (2004) se hovoii o véku (1. az 2. rok zivota), kdy
subjektivni hodnota zrakové ostrosti ptevysi objektivni hodnotu zrakové ostrosti.
Arai et al. (1997) porovnali zrakovou ostrost méfenou pomoci metody Snellen a
sVEP a zjistili, Ze spolu tato dvé méteni koreluji. Nejméné spolu korelovala u
pacientll s onemocnénim zrakového nervu. Ve studii de Faria et al. (2001) bylo
zjisténo, ze meéteni zrakové ostrosti pomoci metody Snellen a sVEP spolu, u
pacienti s diabetem mellitus prvniho typu bez retinopatie, velice malo koreluji.
Dtivodem miize byt postizeni zrakového nervu.

V na$i studii jsme naSli vyznamné korelace hodnot zrakové ostrosti u metody
sVEP a Snellen v souboru 1 (r = 0,72) a dale mezi hodnotami opakovaného
meéteni zrakové ostrosti metodou sVEP (r = 0,97) a mezi prvnimi méfenimi
metodou sVEP a Snellen u souboru 2 (r = 0,80). T-test ukdzal na statisticky
vyznamny rozdil mezi primérnou hodnotou zrakové ostrosti méfenou metodou
sVEP a Snellen (p < 0,01) v souboru 1 a naopak neukézal na statisticky vyznamny
rozdil pfi opakovaném méfeni zrakové ostrosti metodou sVEP v souboru 2 (p =

0,13) a mezi prvnim méfenim metodou sVEP a Snellen (p = 0,06).

Zavér

Metoda sVEP, diky svému rychlému a na subjektu nezévislému provedeni, se
nejvice hodi ke zkoumani vyvoje zrakové ostrosti u déti, ale také u dospélych
pacientll. Spolu se subjektivnim vySetfenim (napf. Snellen) nam tak 1épe pomaha
pochopit vztahy mezi zrakovou ostrosti a kontrastni citlivosti u déti 1 dospélych.
V nasi studii jsme ukézali na to, Ze metodu sVEP je mozné pouzit pro objektivni
méteni zrakové ostrosti, nebot’ generuje statisticky nevyznamné rozdily vzhledem
k subjektivni metodé¢ Snellen pii pouziti s Landoltovymi kruhy v souboru
nahodnych subjektli bez o¢ni patologie. Na druhé strané jsme prokazali statisticky
vyznamny rozdil mezi metodou sVEP a Snellen, kterou jsme pouzili pii

opakovaném méieni zrakové ostrosti jednoho subjektu.
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27. Dry eye and contact lens
Diana-Marija Peri¢ , University of Applied Sciences Velika

Gorica

INTRODUCTION

I chose theme ,,Dry eye and contact lenses” because I myself wear soft
contact lenses and sometimes it happens to me that my lenses to me are little bit
uncomfortabile then I am blinking more with my eye because of that I'm
interested in this area. At the moment, on our college we are learning a lot of rigid

contact lenses and soft contact lenses, I'm thinking very much about rigid lenses.

CONTACT LENSES

Contact lenses are preferred by many people who need vision aids,
because they see the real size of the image and are easier to play sports. In
children, it is generally easier to accept in the present society.

PROBLEM WITH DRY EYE AND DEFINITION ABOUT DRY EYE

The problem is when someone has such a dry eye that he/she can not wear
contact lenses. Dry eye that dry eye syndrome is manifested, in layman's terms so
that the person feels dry eye feels like it has sand in his eyes, more flashes as soon
little bit longer try to have an open eye, blurred his image. Most often people
complain of foreign body sensation in the eye, to the irritation. And now the
technical explanation of dry eye, or dry eye syndrome, it is a condition in which
there is a decrease secretion of tears or a reduction in their quality. Tears form a
smooth surface of the eye, which has a large share in achieving visual acuity,
ensuring the passage of oxygen to the cornea, and moistens the surface of cornea
and conjunctiva. Tears formed on the surface of the tear layer of the eye consists
of three layers, the first is mucosal the second is water, and both are covered with
a lipid (oil) layer. Is very important interaction between all layers tear film. The
quality of the tear film is more important than their quantity. Dry eye can be a

different "level", but it is difficult to draw the line between mild and harmless
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disturbances on the one hand and those serious that must be monitored by an
ophthalmologist. Care should be taken!

DETERMINATION DRY EYE SYNDROME

To determine whether the eye can be used dry or very well known and
standardized tests such as the Schirmer test (but then again it is important and
what applications have tears, not just how many tears), TBUT (tear break up
time), coloring fluorescein. The more modern approach takes into account what
the composition of tears and gave the hyper evaporative or hypo evaporativedry
eye, depending on whether the dysfunctional water or lipid layer of tears. Hypo
evaporative dry eye occurs due to inadequate secretion of aqueous components of
the tear film (which is what usually by which we mean the entity and dry eye). On
the other hand hyper evaporative dry eye is a relatively new term that implies
inadequate function of the lipid layer of the tear film. The latter implies a
sufficient amount of tears, but their excessive evaporation.

PROBLEM "EXTENDED" Wearing KL (contact lens) to about
Some people just do not pay attention to how long you have contact lenses,
whether they passed the deadline and do not follow the instructions, and it is a
problem, and they think that their eye is not capable of lenses. Why should
optometrists play a major role in guiding their clients to hold the lens. Also some
may become even drier that his lenses are not tolerable, and before they were
quite comfortable and that you have a client challenges pretjranom length of lens
wear. It is always important to some part of the day to wear glasses at least a little
about that quite directly receives oxygen and breathe naturally.

STUDY IN CANADA O (NE) Regularly changing KL

In Canada, conducted studies how often customers change their contact
lenses at about 2,000 adults, contact lens users in March 2010th Year. We have
amazing results! Of these respondents, 45% of them were wearing silicone
hydrogel to be replaced every two weeks, 39% wore them monthly to be changed
once a month, 16% of them were wearing lenses that are disposable (ie, daily).
Most often spoke of slowly changing lenses as their reason for forgetting when
exactly should take new lenses, while saving money for other biggest reason not
to keep the manufacturer's instructions. It is interesting that 9% of these patients

received instructions from an ophthalmologist to be used for longer period of
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contact lenses than the manufacturer specified. Younger carriers were more
frequent violators instructions.

REVIEW before first wearing contact lenses

Before poc¢imanja wearing the first lens is necessary to make the control
aspects of an optometrist or ophthalmologist. It affects besides the classical vision
of cross cylinder or by blurring even further conversion vertex due to the distance
of the test glasses to the eye while the contact lenses that are directly in the eye, or
the tear film, the cornea does not have the distance and size of the image is real.
Now the other interesting thing, we're going to look at this and biomicroscope
using procjepne lamps front of the eye and observe whether all is well. Twists
eyelid, look whether a person has a chance GPC (giant papillary conjunctivitis) if
there GPC, it means inflammation of the joints, is not good to wear contact lenses
until the infection is resolved. We measure all keratometer cornea curvature in
order to know which lens parameters prescribed by radii and ekscentricitete. Now
the most interesting, to give his client the first trial lens that is the first time we put
him in the eye and put fluorescein (for semi-hard while they are on the eyes, and
the soft when you remove them) to then ask the client to sit for biomicroscope
again and see as where there are tears, where the lens presses gave the lens needs
to be modified or adapted (smaller, larger eccentricity, changing the radius,
grinding with additional semi-hard, etc). And unfortunately there and see if
someone is sensitive in the sense that you can not wear lenses, it is a small
percentage of people, because today we really have a lot of types of lenses and are
much more comfortable than a long time ago. Of course, at the beginning of
lenses are uncomfortable to wear.We need to teach their clients how to put,
remove the lens, how to wear them, as the solution is used to maintain the care
and hygiene lenses and eyes. Optometrists in Croatia should not prescribe eye
drops, gels and similar pharmacological preparations even need to know about, to
prescribe eye doctor, ophthalmologist.

SOLUTION FOR DRY EYE AND CONTACT LENSES

If someone wants to wear contact lenses, and has a dry eye it is strongly
recommended that your ophthalmologist, contactology (which pudrucje especially
dealing with contact lenses) that in his view, and then make him contactology
recommend artificial tears, gel, watery suppositories or some such a similar option

but to be on the individual case, to recommend an ophthalmologist. It is important
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to note that in Croatia, the rule that a diagnosis by a physician, optometrist and
ophthalmologist can write to send my client questionnaire whether it is one or the
other but not diagnosed. Also, it is logical that arises from this is that an
optometrist working with "clients" who have a refractive error of the eye, but not
the eye disease, people who are not his patients, he does not treat them, a doctor
cures, "patient" implies that an ophthalmologist if someone has a problem with
eye pressure, dry eye, cataracts, it all resolves doctor.

CONTACT LENSES FOR DRY EYE

There are no specific contact lenses for dry eyes, but we recommend the
client that may reduce the feeling of dry eye. Soft contact lenses are made from a
combination of hydrophilic (water-loving) polymer containing water so they are
moist and comfortable. With soft lens water content may vary from 38% -79%.
Now the advantage of semi-hard lenses in them, since their diameter is smaller
and is not making the limbus or sclera but definitely only on the cornea (which
has no blood vessels) do not come up with corneal neovascularization. For healthy
cornea has no blood vessels. A healthy cornea is normally supplied with oxygen
from the air through the tear film because it does not contain blood vessels. And
when the cornea comes to poor oxygen supply then ingrown blood vessels from
the limbal vascular plexus into the cornea.

KL AND POOLS / SEA

When a contact lens holder wants to wear them for a while in the pool or

in the sea are recommended daily lenses because of them at the end of the day
throws even be best to immediately after leaving the pool / sea and take a new pair
of lenses.

SURGERY TO RETAIN TEARS IN HIS EYES - TEARS IN
EMBEDDING SUPPOSITORIES

If the review finds that dryness is not very pronounced and client try to
wear lenses, but he was already after 5 pm eyes red and does not use any drugs or
no thyroid problem and have already tried to drip with tears substitute then it is
installed so called. lacrimal plugs. The surgery takes a few seconds and ocular
ljiecnik will always say that it is a very simple operation that does not even pain
easier to type it, so you need not worry. The meaning of the operation is to keep
as many tears in the eye. Many people who could not wear contacts because of

dryness solve their problem in this procedure.
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MORE REASONS THAN ON LENS discomfort of dry eye

People also ask why they lenses uncomfortable after an hour of wearing
and gave reason might be the only dry eye or has another reason if water hygiene
before and after lens insertion. But it does not mean that it is only their dry eye
problem though is usually because they have inadequate or substandard tear film.
May be the reason lenses that are too old or have a deadline passed. Reason may
be inflammation which at first glance may not be visible, redness, etc. Also,
inappropriate material may be one reason, it is necessary to try the lenses of

various materials and take the ones that best suit.

CONCLUSION

The conclusion would be, or may be changing lenses or with artificial
tears, adequate hygiene or small operative policing intervention to resolve most
cases of dry eye and contact lens holder help to get into them more comfortable
than before. However, we should all check in time to avoid serious disturbances

and problems. Here's to the end of a few photos as well use noting that the doctor

ophthalmologist prescribes!
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Blink Contacts eye drops (artificial tears) on
the basis of the chemical applications have vitreous and some other parts of

the eye.
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Optive eye drops penetrate deep in the eye and try to maintain osmotic

balance.

Vismed sterile wetting eye drops.Vismed sterile wetting eye drops.
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VISMED® is a unique preservative-free lubricant eye drop that offers an

unmatched combination of long-lasting relief of sensations of ocular dryness

with optimal eye comfort.

VISMED® is compatible with all types of contact lenses (rigid or soft)

during wear.
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Systane Ultra regular use provides long-lasting

comfort and ease symptoms of dry eye in contact lens wearers.

Systane Balance produced for people with dry eye due to MGD (Segment Gland

disfunction). Recommended especially to prevent too rapid evaporation of tear
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28. Monovision
Gabrijela Bakula: University of Applied Sciences Velika

Gorica

Monovision refers to the vision correction method of prescribing distance vision
correction in one eye and near vision correction in the other eye. This situation is
usually conceived by applying contact lenses into the eyes or performing
refractive surgery. The principal asset of monovision is that it allows an individual
to see clearly at two primary distances without the use of glasses. The condition
that hasten the need for a monovision approach is presbyopia, the age-related
reduction in thefocusing ability of the eyes. This approach of presbyopic
correction is extremely flexible and can be used with spherical or toric hydrogel
lenses or rigid gas permeable lenses. It is the most successful and simplest
technique for the presbyope. 70% to 80% of success rates of have been reported.’
The individuals’s success with monovision ultimately depends on his or her
ability to suppress a central, out-of-focus image in one eye while at the same time
maintaining peripheral fusion. Adjusting to the superimposed images created in
each eye by simultaneous vision lenses seems to be more difficult for patients
than too suppress a blurred image from one eye than. The monovision technique
can even be modified to incorporate multifocal correction in one eye and single
vision correction in the other. It is usual to correct the nondominant eye for near
vision and the other eye for distance vision. However, Schor et al.14 have
suggested that sensory dominance may be important, and that the sighting
dominant eye may not be the sensory dominant eye so, in some cases, correction

of the sighting dominant eye for near vision may be more successful.
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Monovision

Figure 12 Monovision

Because they do not suffer fusion problems, both, myopes and
hypermetropes, particularly if they have sententious errors, do well with this type
of vision correction, as well as those with alternating strabismus and good vision
in both eyes. Patients with poor corrected visual acuity in one eye should not be
fitted with monovision, and those who experience motion sickness often do less
well. Monovision turned out to be useful for those who need to use near vision
when looking up. Some myopes may be adequate for monovision by ceasing to
wear a lens on one eye if they have -2.0 D to -3.0 D of myopia in the eye selected
for near vision. This lens wear modality is not pupil dependent and may be more
successful with patients who have small pupils, who have difficulty with other

methods of presbyopic correction.
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Figure 13 Simulation of monovision

Hazy vision with occasional dizziness may appear among patients amid
the adaptation period, which may last up to eight weeks according to M. Collins,
A. Bruce, B. Thompson (Adaptation to monovision, Int Contact Lens Clin, 1994)
Schor et al.” has shown that the suppression of blurity may varry, and because the
suppression in one eye reciprocates to an area of clear image in the other,
difficulties may occur with binocularity, which can enhance problems while
driving. Many patients seem not to have any significant improvement in visual
acuities, near stereopsis or blur suppression but they do report a subjective
improvement in vision during adaptation. The sudden encounter of anisometropia
created by this technique in some cases makes the adaptation difficult, but usually
resolves in a few days. Undercorrection may appear by a few myopic patients
with inadvertently acquired low reading add, which may help their adjustment
when fitting a presbyopic correction., Even small cylinders should be corrected to
maximize near and distance vision, and reduce blur a subjective improvement can
be shown . The patient’s success and the time that may be required for adaptation
which may vary from a few days to several weeks, can be indicated by the initial
reaction to monovision. It is very useful to ask the patient to assess visual
comfortness with the lenses in an outdoor environment; if this is not possible than
focusing on far distance through a window can demonstrate any problems.
According to A. Back in Factors influencing success and failure in monovision, (
Int Contact Lens Clin 1995.), patients with possible failure in adaptation to

monovision show greater levels of ghosting for near and distance vision, lose
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more stereoacuity, and aim to be older. They also have fewer near and distance

visual acuity and are less motivated than successful wearers according to

Before prescribing monovision lenses several facts have to be considered
and it is useful to pay attention to several factors that can give directions how to
proceed with fitting monovision lenses or using an other correctional technique.

As stated in the Contact Lenses in Ophthalmic Practice, Karla Zadnik, Cleusa

Coral-Ghanem, Newton Kara-José, Springer 2004. There are several favorable
factors that influence success with monovision which include: ocular dominance
and sighting preference, interocular suppression of blur, level of distance
ghosting, reduced-distance stereoacuity, extent of demanding nearpoint activities,
and age.

e Patients for whom monovision fails tend to be older, have higher levels of
ghosting at distance, or have greater loss of distance stereoacuity with the
modality.

e Patients who have historically accepted less-than-optimal distance
correction typically have little difficulty adjusting to monovision’s
compromise in acuity. For example, if patients have been satisfied with
20/25 spectacle acuity in each eye, they may not even notice the slight
decrease in acuity caused by monovision correction.

e FEmerging presbyopes are good candidates for monovision. Because the
difference between their distance and near correction is small, the disparity
between the two eyes is minimized. The near visual complaints can often
be addressed with as little as +0.75 over the ‘‘near’’ eye. This would
minimally impact distance acuity and stereopsis.

e Individuals whose near visual demands are not primarily in downgaze,
such as computer users, will appreciate the clear vision in any field of gaze
with monovision contact lenses.

e Patients with well-developed suppression patterns are good candidates for
monovision. For example, an asymptomatic intermittent alternating
exotrope’s visual system has already developed the ability to suppress one
eye’s image to avoid diplopia. It would not be difficult for this individual

to learn to suppress the out-of-focus image.
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Several unfavorable factors have also been noticed and documented:

e Patients who demand superb distance acuity are not ideal monovision

candidates. Spectacle correction over contact lenses may be a better
option for the patient who has historically been very sensitive to minimal

changes in contact lens or spectacle correction.

e Mature presbyopes who have not previously worn monovision may not do

well with this form of correction. If a 65-year-old spectaclecorrected
myope decides that he would like to try monovision contact lenses for the
first time, the disparity between the two images may be overwhelming.
On the other hand, a mature presbyope who began wearing monovision
correction early in the process of presbyopic development may be able to

tolerate gradual increases in image disparity with increasing add powers.

e Some patients are able to demonstrate significantly better acuity

binocularly compared to monocularly. These individuals may struggle
with the 20/20 line during monocular testing and easily read the 20/ 15
line when allowed to use both eyes. Because of the strength of their
binocular visual system, they are not ideal candidates for monovision.

Personality traits have been correlated with monovision success.
Wellstructured, detail-oriented individuals are not as successful as those

who are adaptable, holistic, and optimistic.

Monovison is very easily demonstrated. To show a patient how monovision
works, a plus lens has to be hold over one eye while the patient is wearing full
distance correction and the patient has to be allowed to look at both distant and
near objects binocularly.There is a extreme considerable flexibility in the
monovision technique such as that any single vision lenses can be used in
monovision correction. If the patient finds the distance acuity compromise with
single vision lenses unacceptable, a multifocal lens can be used for the,‘‘near’’
eye.A very positive feedback from patients has been gained with the relatively
low cost. Because single vision lenses are most frequently used, this method of

correction costs no more than wearing full distance correction.
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However, certain disadvantages also come with this kind of technique and it is
advised to be aware of them. The most common and almost certain negative
occurence is the reduction of stereopsis, on average by 100s of arc.” Monovision
decreases fine stercoacuity. Patients are most aware of this loss of depth
perception immediately after beginning monovision contact lens wear. This
discomfort generally subsides as the patient’s ability to preferentially suppress the
image from one eye improves. Nevertheless, it is best to avoid monovision
correction in individuals whose daily tasks require excellent stereoscopic vision.
The reduction in distance acuity appears within most patients, because individuals
see better when using both eyes than when using just one eye. Thus, when we
intentionally decrease the distance acuity in one eye, patients frequently report
that their vision does not seem as clear as it was with full distance correction in
both eyes. Again, most patients adjust to this within a few weeks of monovision
wear. Because of this, however, monovision should be avoided in individuals who
require excellent distance acuity in both eyes, such as professional drivers and
aviators. The difficulty with night driving experienced by 33% of monovision
patients, who report glare while driving at night can be explained with the
dilatation of pupils in low ambient illumination. This increases spherical
aberration. Lack of visual contrast can increase image confusion, especially when
one eye is not corrected accurately for distance. Patients may benefit from a pair
of glasses that brings the undercorrected eye to 20/20 distance acuity, or by
having a third contact lens (or lenses) with full distance correction for the habitual
near eye. On the other side there is also the problem with the reduction of contrast
sensitivity. The decrease in contrast sensitivity is similar to that encountered in
bifocal contact lens users with bilateral simultaneous vision. There is also loss of
clear intermediate vision, which may be improved by undercorrecting the near
add, while maintaining acceptable near vision for the patient’s needs, or by
overplussing the distance correction. It is of vitally importance to make patients
aware of thees disadvantages and to discuss them in advance; awoidig to mention
negative facts and truths can decrease the liability of the eye and vision

practitioners.
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Fitting monovision is virtually identical to fitting single-vision lenses.
Both eyes are given the best lenses to maximize visual acuity. The near eye is
usually the nondominant eye. The dominant eye is fitted with a distance lens.
Although, studies have shown that choosing the dominant eye for distance does
not necessarily produce better vision. Newer studies have shown that monovision
visual acuity is not improved when eye dominancy is used as a guideline for
selection.® Patients which spend a majority of their time on detailed near tasks,
may prefer to use the dominant eye for near work. Individuals who have better
visual acuity in one eye generally prefer this eye for the distance correction. For
example, a spherical hydrogel contact wearer with unilateral astigmatism will
probably prefer to use the eye without astigmatic refractive error for distance
tasks. Therefore, occupational demands may dictate that the dominant eye be
fitted for near. Sometimes, the left eye is chosen for distance. The rationale,
disputed by some experts, is that while driving, the left eye is
used for the side-view mirror .> The most routine method of determining distance
and near eyes the sighting dominance test. The patient is asked to produce a hole
with his hands and place it up to one eye to view a distant target. The eye he or
she chooses will be fitted as the distance eye. Also, the swinging-plus test can be
used to select the distance and near eyes. The patient holds a +1.50 D lens over
one eye while walking around the room and then repeats the procedure with the
lens on the other eye. The eye most comfortable with the lens is designated as the
near eye. Performing the near point of convergence test can help in determining
the best eye for distance vision. The eye that loses fixation first can be chosen as
the distance eye. Computer dominance tests have shown to be effective. When
compared against three other tests for dominance (sighting dominance, hand
dominance, and perceived dominance), computer dominance testing correlated
highly in determining the eye fitted at near in successful monovision subjects.

Alternatively, the +2.00 test described by Michaud et al (1995) may be
employed. Essentially this consists of placing a +2.00 lens in front of each eye in
turn, and comparing the distance vision. If the vision is best with the +2.00 before
the left eye, then the right eye is considered the dominant eye for distance. This is
fairly reliable if distance vision is a priority, but this is not always the case. The
best way to establish whether monovision will work and which way round to

correct the eyes is to try it. This is best done in the form of an extended trial over
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several days, so that the patient may experience the effect at home and in the
workplace. Disposable soft lenses make this a relatively inexpensive process’.
Other guidelines for fittng monovision contact lenses can be found in Contact
Lenses in Ophthalmic Practice (Mannis, Zadnik,Coral-Ghanem, Kara-José;
Springer 2004): spectacles with full distance correction in both eyes and the
appropriate add for prolonged, detailed visual tasks should be prescribed. It may
be considered prescribing ‘‘driving glasses’’ (spectacle correction to fully correct
distance refractive error in the ‘‘near’’ eye) or an extra contact lens for the near
eye that fully corrects distance refractive error, particularly if the patient’s
distance acuity is less than 20/40 in the ‘‘near’’ eye. Most contact lenses tend to
be stable on the surface of the eye, but a monovision patient could have difficulty
if the lens that corrects distance refractive error becomes dislodged for any reason
while driving. It is of vital importance to warn the patient at the beginning that

their depth perception may initially be reduced.

The spectacle overcorrection prescribed for driving can also be done for
distance, reading, or bifocally. Also, adding minus to the near eye can relieve
intermediate blur. Near vision will probably be compromised, however. If
unsuccessful, modified monovision is an alternative strategy. Low add power is
sometimes insufficient to enable suppression. Increasing the add will be helpful,
but it may bring the working reading distance too close. High Dk lenses are
preferred over thin low-water content lenses for low-plus monovision patients.
More striae and folds were found for the thin low-water content lenses after five

hours of daily wear.

If patients are unhappy with one lens for near and the other lens for
distance vision, they may prefer a bifocal lens on one eye and a single vision lens
on the other to gain better distance vision. Loss of accommodation affects
intermediate as well as near vision and this may be improved by overplussing the
distance lens. Better intermediate vision with bifocal lenses may be provided by

prescribing slightly different adds to each eye.

This can be achieved with several methods:
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Modified monovision I - utilizes bifocal or multifocal contact lenses for
both eyes. The dominant eye is more fully corrected for distance, and the
nondominant eye is more fully corrected for near tasks. This can be
achieved by adjusting the power of the lens. Under-correcting the reading
addition will bias a lens towards distance vision, and overplussing the
distance correction puts the bias towards near vision. Alternatively a
different design of multifocal may be used in RGP contact lenses in
presbyopia each eye. A distance center lens in one eye and a near center
lens in the other is a popular combination.

Modified monovision II (Enhaced monovision) - a single vision lens that
fully corrects distance refractive error in the dominant eye, and a
simultaneous vision bifocal contact lens in the nondominant eye. The idea
is to improve distance vision, usually for driving, while allowing at least
casual near vision. This may be a useful option for the early presbyope,
going over to bilateral bifocal correction later on.

Partial monovision - full correction of the near vision may be impractical.
Pardhan and Gilchrist (1990) found that at a point between 1.00 and 1.50
D the eyes crossed over from binocular summation to binocular inhibition.
When binocular summation is occurring, the binocular contrast sensitivity
is about 40% higher than the monocular. With binocular inhibition the
binocular sensitivity is lower than the monocular. This correlates well with
anecdotal evidence from contact lens practitioners and refractive surgeons
that adds below +1.50 work better. However, a high add might help to
stabilize blur suppression in some cases, so there may be exceptions to the

rule.

The last recent years monovision design has been adopted in laser corneal

refractive surgery and conductive keratoplasty or diode laser thermal keratoplasty

as correction for presbyopia or to correct postoperative presbyopia by

programmed refractive error from biometry calculations Most patients achieve the
desired results. Some cataract surgeons also incorporate monovision design into
their clinical practice and improve eyesight as well as achieve the extra benefit of
correcting presbyopia. William F. Maloney, M.D. from the Maloney Eye Center
in Vista, California explains that some patients with multifocal lenses have had

difficulty with neuroadaptation, but this does not occur with authentic
pseudophakic monovision because the patients anisometropic tolerance is
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measured before surgery. Pseudophakic monovision surgery with monofocal IOL
implantation was found to be effective for managing presbyopia, according to five
year long study by the Department of Rehabilitation, Orthoptics and Visual
Science Course, School of Allied Health Science and Kitasato University in
Kanagawa, Japan. The study enrolled 54 patients with a mean age of 74.7 years =
7.9 (SD). The mean difference in the spherical equivalent refractive error between
eyes of each patient was 2.13 diopters. The binocular uncorrected distance visual
acuity was at least 0.10 logMAR in 98% of patients, with 76% achieving Jaeger 2
or better binocular uncorrected near visual acuity. Near stereopsis in patients who
shifted from exophoria to intermittent exotropia decreased, although no serious
problems were observed. The rate of spectacle dependence was 88%
preoperatively, 41% at 1 year, and 22% at 5 years. Patient satisfaction improved
gradually during the follow-up. As said, pseudophakic monovision was an
effective approach for correcting presbyopia throughout the 5-year observation
period; however, a longer follow-up, including further studies is necessary to
allow selection of appropriate patients7.
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