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1. Zahajeni

konani 2. studentské védecké konference Optometrie na LF MU v Brné

pani doc. PhDr. Miroslava Kyasova, Ph.D., prod¢kanka pro nelékaiské obory
pan doc. MUDr. Svatopluk Synek, CSc., piednosta KOO LF MU Brno

2. celostatni konference optometrie s mezindrodni GcCasti na LF se MU kond v tradi¢nim
podzimnim terminu. Jaké zmény se odehraly od naseho posledniho setkani? Katedra optometrie
ziskala nové vyukové prostory na Komenského namésti 2, v Brné. Podatilo se ziskat nové
vybaveni jak optické tak i1 vySetfovaci laboratofe. Pracovnici katedry se aktivné zapojili do
¢innosti EAOO. Je tieba pfipomenout aktivni u¢ast studentii optometrie na SVOC LF, kde jedna
z prezentovanych praci ziskala prvni umisténi mezi nelékatrskymi obory.

Krom¢ nového materidlntho zdzemi je vyznamnd 1 prezentace brnénské optometrie na
odbornych konferencich, je tfeba pfipomenout ucast na kontaktologickém sjezdu v Nymburce,
na zasedani EAOO v Praze, prezentace v Chorvatsku na 4™ International Congress of Croatian
Association for Protection of Non Ionizing Radiation, V" Meeting of Experts for Influence in
Optical Radiations & Electromagnetis Fields on Human a o Meeting of Experts for the Quality
of Life Problems in the Senior Population. Vyznamnou se stavd i publika¢ni c¢innost
v odborném tisku a tvorba vyukového materiélu.

Vyznamnou udalosti v letoSnim roce je ptitomnost koleghi z Chorvatska, ktefi se prezentuji

odbornymi pracemi z oboru a praxe.

Pro zajemce o védeckou praci bylo akreditovano doktorské prezen¢ni nebo kombinované
studium, ze soucasnych 9 studentii budou prvni absolvovat s titulem PhD v roce 2012.

V pfistim roce nds ¢eka obhajeni akreditace magisterského pokracujiciho studia optometrie. Pii
této prilezitosti se chceme pokusit 1 o prohloubeni mezinarodni spoluprace pii vyuce
v pokracujicim magisterském studiu akreditaci 1 anglické kombinované formy.

Vétim, Ze konference bude ukazkou znalosti, praktickych dovednosti, nAmétem do budoucnosti
i pfinosem pro vlastni praxi. Pfeji ucastnikim hodné odbornych zazitkti a zdarny pribéh

konference.

doc. MUDr. Svatopluk Synek, CSc.,
ptednosta KOO LF MU Brno



2. Kristina Mihi¢, bacc.ing.opt.: Optometry in
Croatia
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

Optometry is a profession which has been known since ancient times in Europe and in
the world. In our country the wider public is not yet sufficiently informed about this branch of
medicine. It is the specialisation whose main task is vision correction.

Optometry in different countries differs regarding the method of education and in
practice. In Croatia it is controlled by the government through relevant ministries and
cooperates closely with other medical organisations and specialists. Optometry is one of three
disciplines that participate in the care of vision. Apart from optometrists there are also the
ophthalmologists who provide medical care, and the opticians who provide visual aids such as
eyeglasses and contact lenses.

The study of Optometry is intended for students who wish to work in the field of
eye optics, in the process of production, maintenance, servicing of optical instruments
and aids as well as the activities related to eye optics and refraction.

The study of Optometry at degree level is focused on basic sciences, optometric
studies and clinical practice. A number of key skills are essential for a career within
optometry:

- the ability to understand and apply scientific principles and methods,

- high degree of accuracy,

- good organisational and administrative skills,

- the ability to keep up to date with scientific and technological developments,

- attention to detail,

- manual dexterity,

- the ability to do repetitive tasks,

strong interpersonal and communication skills.

Optometrist at the University VG
The public often thinks of optometrists as professionals who test eyes and

prescribe spectacles. In fact, the role of an optometrist in practice is much more
extensive. Refraction, the measurement of the refractive error of the eye form only a
small part of eye examination. There are also numerous opportunities to work in other
settings outside practice.
Eye examination tends to include the following elements:

- detailed questioning of the client to determine the nature of any visual problems

reported by the patient, their medical history and visual needs;




- quantification of their level of vision and then measurement of the refractive
status of the eyes;

- examination of the way in which the two eyes work together (binocular vision)
with the potential for prescribing exercises, special lenses or other forms of
treatment;

- examination of the health of the eyes from front to back, using a variety of
techniques including biomicroscope and ophthalmoscope.

The detection of abnormality may indicate the need for further specialist tests and
the patients may be referred to their doctor and/or hospital. Further tests may include
measurement of the extent of vision (visual field), assessing the pressure inside the
eye, photographing the front and/or back of the eyes and ocular imaging.

Although certain tests are required within eye examination, there is no 'standard eye
examination' as the examination needs to be tailored to each individual customer. An
optometrist employs very different techniques to examine for instance a two-year old compared
to an 80-year old patient. As well as eye examinations, a typical day in an average optometric
practice is likely to include the fitting of contact lenses and perhaps the dispensing of
spectacles.

A student who has completed the study programme of Optometry (optometrist)
will be an expert who will have the knowledge necessary for vision care, primarily from
the aspect of an expert for refraction determination of all the proper correction aids for
vision improvement.

Also, the graduate student will be qualified for independent management of
optometry and optician’s shop operations. The student will know how to organize
business management, marketing, finances and economics, legal regulations, and how
to organize and perform safety at work measurements and environmental protection
related to the activities in compliance with the valid EU and Croatian standards and
laws.

Since optometrists principally deal with clients, strong communication skills are
critical. Successful future optometrists tend to have a friendly, caring personality and
our course incorporates training in communication skills to further enhance the
students' ability to communicate tactfully and with empathy, and to inspire confidence in
others. Good organisational and administrative skills are useful but above all, you must
enjoy working with and helping people.

In the selection of lecturers care was taken to select real experts in the field of
optometry, and this made it possible to produce the first books in the Croatian
language.

* Lexicon of optics and optometry



» Basics of Refraction, by Aleksandr Raizner
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* Anatomy and Physiology of the Eye, by KreSimir Rotim, Nenad Kudeli¢ and
Robert Safti¢
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These books are of great significance for optometry students, and also for the
development of professional optometry and optics in Croatia.



Exercises
Students have exercises once a week for six hours. They are divided in groups

of about 15 students.
In our lab we have six divisions where students can practise. In every division

we have everything they need for refraction and contact lens fitting.
From this semester, the students have materials they are required to fill out

during the semester.

Professional practise

Practise is also performed at the University. Professional practise is basically
performed for a period of 15 weeks in 3 groups of 10-12 students. During this period
they need to do 30 refractions and 6 contact lens examinations. They need to enter the
examinations and results into a form provided for that.

It is simulation of the actual work with future customers. Students acquire
practical knowledge and skills in approaching the real client and the refractive
procedure.




Gaudeamus

The focus of the Moodle project is always on
giving educators the best tools to manage and
promote learning, but there are many ways to
use Moodle:

« Moodle has features that allow it to scale
to very large deployments and hundreds
of thousands of students, yet it can also
be used for primary schools or an
education hobbyists.

« Many institutions use it as their platform to conduct fully online courses, while
some use it simply to augment face-to-face courses (known as blended
learning).

« Many of our users love to use the activity modules (such as forums, databases
and wikis) to build richly collaborative communities of learning around their
subject matter (in the social constructionist tradition), while others prefer to use
Moodle as a way to deliver content to students (such as standard SCORM
packages) and assess learning using assignments or quizzes.

Our University is using Moodle called Gaudeamus. At this moment we are using

this program mostly for assiqnments and quizzes.
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For the moment we have tests for the following subjects: Refraction and
binocular vision and Contact lenses and in the future we intend to place all the subjects
on the Gaudeamus System. The system has proven to be very useful both for
professors and for the students. The students immediately receive exam results.

This program is also intended for e-learning.



Erasmus

Erasmus is a programme of academic mobility intended for higher education. As
part of the subprogram Erasmus the students can spend one part of their studies
studying at a higher education institution abroad or performing professional practice
which significantly contributes to their independence, cultural richness, knowledge of
foreign languages and work capabilities in multi-cultural environments.

Conclusion

Optometry is relatively young profession in Croatia. If we continue the way that
we started profession should be even more developed.

In future more and more optometrists and opthamologists will work together in
the treatment and management of patients with various eye conditions.

Given the importance of vision to quality of life , many optometrists consider their
job to be rewarding, as they are often able to restore or improve a patient’s sight.
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3. Mgr. Jiri Kolacny: Uplatnéni absolventa
optometrie v praxi

Mgr. Jiti Kolaény, prednasejici prispévek generdlniho sponzora

BT
{ v

Zakladni uplatnéni absolventa v praxi jsou dle mého ndzoru tii hlavni oblasti:
1. Oc¢ni optika
2. Klinika
3. Pridruzené obory

V oc¢ni optice jsou to dvé hlavni profese.

O¢ni optik — Znamena poradenské ¢innost pfi vybéru vhodné brylové obruby a predevsim
poradenska Cinnost pii volbé spravného typu brylového skla. Spolu s tim jde ruku v ruce
zakladni zrucnost pii opravé bryli a jejich uzpiisobeni na zakaznika. Do pracovni oblasti o¢niho
optika patii také spravna a vécné pravdiva ,,edukace* zakaznika o zdkonech optiky a optického
pramyslu.

Do oblasti O¢ni optika patii také hlavni ¢innost absolventa optometrie a to zjiStovani refrakce
zakaznika a s tim spjaté zdkladni vySetieni predniho segmentu oka a aplikace kontaktnich
cocek. Tato ¢innost nakladéa na kazdého absolventa velkou miru zodpovédnosti a také nutnou
soucinnost s ostatnimi Oftalmologickymi obory.

Klinika — Uplatnéni na klinikéch je svou naplni prace zcela shodna s hlavni ¢innosti
optometristy — tj. zjiStovani refrakce a zakladni oftalmologické vysetfeni. Vyhodou uplatnéni na
klinikach nebo o¢nich ambulanci je znacné velka mira spoluprace (provazani) s ocnim I¢kafem
a moznost poznavat klienta déle nez jen na ,,Bryle®.

Pridruzené obory — Uplatnéni absolventa v pfidruzenych oborech je zna¢né rozmanita. Jejich
vycet by zabral vice mista, ale jako hlavni obory bych vybral: Pedagogicka ¢innost, prace

v dodavatelskych firmach, vyzkum, obchodni ¢innost..

M¢é zkuSenosti jako absolvent MU

Jako Cerstvy absolvent jsem nastoupil do fetézce o€nich optik na pozici Optometrista a tady
jsem ziskaval své prvni zkuSenosti.

Hned prvni den jsem zjistil, Ze jakkoli kvalitni vyuka Vs nemtze ptipravit na realitu, ktera
panuje pii vySetfeni v o¢ni optice a na uskali pii komunikaci se zakaznikem.

V prvnich mésicich prace jsem mél znacny respekt pii vySetieni a odrazelo se to nejvice v délce
vySetteni (a nemélo to nic spolecného s kvalitou) a v nerozhodnosti stanoveni definitivniho
zavéru. Spolu se za¢atkem mého vySetfovani ptichazely i prvni reklamace — a tady vidim hlavni
piednost ¢innosti v o¢ni optice jelikoz ihned ziskate reakce na kvalitu Vasi prace a nutni Vas
neustale se sebevzdélavat a zlepSovat se.

Na co nas absolvovani studia nemohlo fadné ptipravit, je také psychologicky aspekt a spravna
komunikacni dovednost se zdkaznikem. Prace optometristy neni jen zméteni refraxe na* dalku a
blizko*, ale piesné zjisténi pozadavka zdkaznika a vytvoteni refrakce pfesné pro potieby
zakaznika. Pro tuto vlastnost je tfeba vytvoteni vztahu s klientem a spravné rozpoznani jeho
potieb (a také jeho zkuSenosti s predchozimi vySetfenimi).

S problematikou navazdnim vztahu s klientem je také tizce svazan velice komplikovany vztah
Oc¢ni Lékat x Optometrista. Optometrista jen velmi obtizn€ dosahne stejné autority jako O¢ni
1¢kart (a¢ by byl nejlepsi na svéte) a spoluprace téchto dvou oftalmologickych pracovnikd,
ackoliv je jakkoliv zaddana, je jen velice obtizné v praxi realna.
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Celkoveé prace v O¢ni optice je nesmirn¢ rozmanita prace s klientem, rozpoznavani jeho potieb
a napliovani jeho pozadavkli a odménou je spokojeny zakaznik, ktery se vraci. Proto i Vam
vS§em doporucuji se touto cestou vydat.

Po sedmi letech prace v optice, jsem piijal nabidku jako obchodni zastupce v Optika Civice.
Toto zamé&stnani jeste vice posiluje vase komunikacni dovednosti a vynaklada velké naroky na
védomosti spjaté s ocni optikou. Néplni prace vSech obchodnich zastupcti je neustala edukace
optikli o moznostech na trhu s o¢nimi pomiickami, ale také v osvézovani paméti se
skutecnostmi, které jiz védeli, ale v dosavadni praxi nepotiebovali nebo nepouzivali. Dékuji
této moznosti, kterou mi Optika Civice dava, jelikoz mam moznost ziskavat védomosti piimo
od zdroje a nemusim se spoléhat na zprostiedkované informace.

Vyhodou prace v Optika Civice jako jedné z dodavatelské firmy pro brylova skla na ¢eském
trhu je moZnost spoluutvaret smér rozvoje brylové oéni optiky v Ceské Republice a byt prvni,
ktery nové poznatky osahdva v praxi.

Drzim 1 Vam palce pii hledani uplatnéni v oboru Optometrie.
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4. Zprava o ucasti zastupcu KOO LF MU Brno na
kongresu EAOO a ECOO v Praze 6. - 8. kvétna
2011

Mgr. Petr Vesely, DiS.
LF MU, doktorské studium (Iékatska biofyzika), 1. roénik
176573@med.muni.cz

Anotace:

Tteti vyrocni konference Evropské akademie optiky a optometrie se zucastnilo pies 220
delegati z 20 zemi. Konference zahrnovala i Evropsky optometristicky vzdélavaci kongres,
ktery byl zaméien na témata tykajici se vzd€lavani, vyzkumu a klinické praxe. Profesor Roger
Crelier z Nordwest schweiz Fachhochschule ptevzal 7. kvétna na vyro¢ni slavnostni vecefi
piedsednictvi v organizaci od byvalého predsedy dr. Feike Grita. Hlavni pfednasSky konference
ptednesl profesor John Lawrenson a dr. Thomas van den Berg na téma vzdélavani optometristd,
resp. vySetfovani rozptylu svételnych paprski v oku. Delegati konference méli moznost
nacerpat informace také z ostatnich prednasek, praktickych workshopii a prezentaci

posterti, kde mohli hovofit pfimo z vyzkumniky. Ve Clenské sekci méli Gi€astnici moznost
diskutovat napf. tyto témata: psani védeckych praci, role optometristy v USA a jak zacit s
klinickou praxi. Pfipadové studie byly zaméieny na napt. aplikaci kontaktnich ¢ocek u pacientii
s acnea rosacea nebo na diagnosticky management u pacienta s mnohocetnym poskozenim
zrakovych funkei pfi trazu hlavy. Cena za nejlepsi poster byla udélena dr. Ali Masmali za jeho
poster s nazvem Tear ferning test: A new granding scale a cena za nejlepsi ustni prezentaci byla
udélena profesorovi Peteru Moestovi za pfednasku na téma The dominant eye. Reprezentanti
Katedry optometrie a ortoptiky LF MU Brno prezentovali v sekci postert dvé prace: Porovnani
prahové interpolacni metody a celofadkové metody pii testovani zrakové ostrosti na optotypech
logMAR ETDRS a Snellen autori Vesely, Ventruba,Synek a Zivot s optometrii v Brn& autori
Benes, Synek, Petrova, Vesely.

Anotation:

Over 220 delegates from 20 countries met at the European Academy‘s third conference in
Prague from 6 — 8 May 2011. The event incorporated the European Optometric Education
Congress and focused around the themes of education, research and clinical practice.

Professor Roger Crelier from Nordwest schweiz Fachhochschule took over from Dr. Feike

Grit as President of the European Academy at the Annual Academy Dinner on Saturday 7

May. Keynote lectures from Professor John Lawrenson (City University, UK) on Education

and Clinical competence and Dr. Thomas van den Berg (University of Amsterdam and
Netherlands Institute for Neuroscience) on Ocular Straylight were a highlight of the

conference. Delegates also benefited from a range of other lectures, practical workshops and
poster presentations, where they had the chance to engage directly with researches. Member
roundtable sessions focused on how to write a research paper, the role of the optometrist in

the USA and how to run an eye clinic. Case studies were focused on contact lens options for
patients with acnea rosacea and on diagnosis and management of multiple visual findings in a
teenage male suffering from traumatic brain injury. The price for the best poster presentation
was judged by the Academy’s Abstract and Programme Panel and was awarded to Dr. Ali
Masmali for his poster Tear ferning test: A new grading scale. Professor Peter Moest was
presented with the prize for best oral presentation for his lecture The dominant eye, as judged
by the delegates [4]. Representatives of Department of Optometry and Orthoptics (Medical
Faculty, Masaryk University in Brno) presented two posters: Vesely, Ventruba, Synek -
Comparison between threshold interpolation and whole-line method by visual acuity testing

on logMAR and Snellen chart and Benes, Synek, Petrova, Vesely - Living with optometry in
Brno.
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Text prednasky :

Uvod

Ve dnech 6. az 8. kvétna 2011 se v Praze v hotelu Clarion uskutecnila konference
Evropské akademie optiky a optometrie (dale EAOOQO), jejiz soucasti bylo i zasedani Evropské
rady optiky a optometrie (dale ECOO). Za Katedru optometrie a ortoptiky LF MU Brno se této
konference zucastnili Mgr. Petr Vesely a Mgr. Pavel Benes, kteti zde aktivné prezentovali dva
postery. Cilem této prace je pfiblizit ¢innost obou organizaci a také pfinést zdjemcim z fad
optikil a optometristll zajimavé informace, které na konferenci zaznély.

Historie, vznik a vyvoj ECOO a EAOO

EAOO vznikla v roce 2009 na zakladech, které polozila Asociace evropskych univerzit a
Skol optometrie (dale AEUSCO) a ECOO. ECOQO je organizace, kterd v roce 2010 oslavila své
50. vyro¢i od zalozeni. Vroce 1960 byla v Lucemburku zalozena organizace GOMAC
(Groupment des Opticiens du March¢ Commun), kterou vytvofily stity EEC (European
Economic Community) tj. Belgie, Francie, Némecko, Italie, Lucembursko a Nizozemi.
Prezidentem GOMAC byl zvolen Léon Hauck (Némecko) a sidlo organizace bylo totozné se
sidlem UNSOF (Union Nationale des Syndicats d’Opticiens de France), tedy v Pafizi. Cilem
GOMAC bylo harmonizovat profesni vzdélavani tak, aby bylo dosazeno shodnych kompetenci
a zajistit optometristiim moznost provadét vSechna vysetieni, ktera nalezi do jejich kompetenci.
V roce 1986 byl prezidentem organizace zvolen Wilfried Oberlidnder a byly piijaty tyto zem¢:
Recko, Portugalsko a Velka Britanie (dale UK). Vroce 1989 byl do &ela GOMAC zvolen
Giuseppe Ricco (Italie). Na dal$im zasedani v roce 1990 v Lisabonu byl zvolen viceprezidentem
Manfred Miiller a ndzev organizace se zménil na GOOMAC. Bylo dohodnuto, ze GOOMAC a
Pan European Group (PEG) spolecnosti IOOL (International Optometric and Optical League)
budou déle spolupracovat na vyvoji Evropského diplomu (dale ED). Bylo nutné, aby podle
evropské legislativy Evropskd Komise ustanovila a vymezila vztah mezi optiky-optometristy a
oftalmology. Ve stejném roce na konferenci v San Sebastian prob¢hla diskuze mezi predstaviteli
GOOMAC a AEUSCO o optometristickém vzdélavani v Evrop€. PEG byla zaloZena v roce
1986 na konferenci v Mnichové. Clenové PEG mohli byt z fad IOOL a také mohli byt ¢leny
Svétové zdravotnické organizace (WHO) v Evropé. PEG se rozhodl, Zze se nebude zabyvat
zélezitostmi, které fesi EEC, a tudiz jeji ¢innost nebude kolidovat s GOMAC. Hlavnim cilem
PEGu bylo vytvofit ED zoptometrie a optiky. Tato snaha byla prezentovdna organizaci
AEUSCO na konferenci ve Vidni v roce 1987. V roce 1988 v Benatkach se uskutecnila prvni
spolecnd konference GOMAC a PEG. Dalsi konference probéhla v roce 1989 v Lucemburku,
kde byl diskutovan koncept ED. Podle ucastniki této konference by ED mél vznikat pod
dohledem European College of Optometry. DalSim tématem této konference byl prodej
hotovych bryli nekvalifikovanymi osobami, ktery byl v t&€ dobé v UK povolen. V roce 1991 m¢l
GOOMAC a PEG jiz 17 ¢lent a dalSich 5 se o ¢lenstvi uchdzelo. V roce 1992 na konferenci
v Granadé bylo dohodnuto, Ze se obé organizace (GOOMAC a PEG) spoji v jednu evropskou
organizaci, ktera vytvoifi tzv. Evropskou ekonomickou oblast a rozsifi tak tzv. Evropskou
komunitu. Nova organizace se bude jmenovat European Council of Optometry and Optics
(ECOO). Oficialn¢ bylo ECOO zalozZeno 14. listopadu 1992 v Patizi. Zde byl Manfred Miiller
zvolen prezidentem spolecnosti a Kess Kortland vicepresidentem. Na dalsi konferenci
v Benatkach v roce 1993 generalni sném ECOO obdrzel zpravu skupiny pracujici na tvorbé ED
o tom, jak probihaji zkuSebni testy, které maji vést k ziskani ED. V roce 1995 na konferenci
v Bergenu byly do organizace piijaty tyto staty: Ceska republika, Polsko, Slovensko a
Slovinsko. V roce 1996 na konferenci v Mnichové ECOO pfijalo svij tzv. White Paper, ktery
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byl pozdé&ji pfejmenovan na ECOO Blue Book, kde je popsan stav a vyvoj optometrie v Evropé.
Ve stejném roce na konferenci v Londyné byla ustanovena organizace European Contact Lens
Forum, ktera si klade za cil vytvofit podminky pro spolupraci mezi optometristy, optiky,
vyrobci kontaktnich ¢ocek a oftalmology, ktefi se zabyvaji aplikaci kontaktnich ¢ocek. V roce
1999 v Brunnen se uskute¢nilo prvni pisemné zkouseni uchazeci o ED. Ze 76 kandidatii byly
uspéSni pouze 4. To samoziejmé vyvolalo vinu zklaméani. Bylo dohodnuto, Ze pro vétsi
uspésnost uchazecl je nutné implementovat testované znalosti do vzdélavacich programi
riznych instituci. V roce 2000 na konferenci v Patizi bylo ozndmeno, ze projekt ED je finan¢né
podporovan z evropského fondu Leonardo. Dale zde Jean-Paul Roosen z AEUSCO (formalné
AESCO) referoval o tom, ze vzdé€lavaci program pro ziskani ED je mozné uskutecnovat
v angli¢ting, francouzsting a brzy také v némcing a italStin€. V roce 2005 na konferenci v Patizi
byly predstaveny webové stranky spolecnosti na adrese www.eco0.info.
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Obr. 1: Webové stranky organizace ECOO [7]

V roce 2007 na konferenci v Lisabonu byla generdlnimu snému ECOO piedloZena
zpréava, kterd porovnéavala kompetence ziskané na zédkladé ED vzhledem k moznosti vykondvat
optometristickou praxi v UK. Z tohoto diivodu doslo také ke zmapovani nékterych univerzitnich
kurzt, tak aby bylo mozné je akreditovat jako vhodnou piipravu na ED. V roce 2008 na
konferenci v Istanbulu ocenilo ECOO iniciativu The College of Optometrists z UK, ktera vedla
k zaloZzeni EAOO v roce 2009. Zarovein zde bylo zvoleno nové vedeni ECOO: Wolfgang
Cagnolati (Némecko) — prezident, Armin Dudek (Svycarsko) — viceprezident, Roger Anderson
(UK) — pfedseda vzdélavaci komise a Tone Garaas — predseda profesni komise. V roce 2009 na
konferenci v Budapesti byla schvalena nova smérnice vychazejici z CEN (Centre Europeén de
Normalisation), kterd méla vytvofit standard pro optometristické a optické sluzby v Evropé [2].
Na zasedani generalniho snému 24. fijna 2010 byl zvolen na dva roky prezidentem ECOO pan
Armin Duddek, piivodem Némec provadéjici svou praxi ve Svycarsku [5].
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Obr. 2: Armin Duddek, prezident ECOO [5]

V tinoru 2009 na konferenci ECOO v Brné byl zvolen prvni prezident EAOO dr. Feike
Grit a ¢lenové spravni rady profesor Roger Crelier, Mr Nick Parker a Dr. Rob Hogan. Hlavnim
ukolem EAOO je rozvijet vzdélavani v oboru optiky a optometrie ve shod¢ s ED, zatimco
ECOO ma nadale zajiStovat kontrolu nad procesem akreditace ED. Prvni vyro¢ni konference
EAOO se konala 16. kvétna 2009 v Lausanne, kde v rdmci akademického programu vystoupilo
21 ptednasejicich z 8 zemi. Na konci roku 2009 se v EAOO registrovalo 172 individuélnich
¢lenti a 52 organizaci. Druha vyro¢ni konference EAOO se uskutecnila v kvétnu 2010 v Kodani.
Zde byl zaloZen program nazvany ,,Special Interest Groups®, ktery sdruZzuje profesionaly se
specifickym zamétenim a ,,Fellowship Programme®, jenz mé zajistit uspésny profesionalni
rozvoj ¢lent EAOO. Treti vyro¢ni konference EAOO byla pravé konference v Praze. Soucasti
této konference byl také European Educators Congress — the all European meeting for optical
Opta. Konference EAOO umoznila delegatim, aby diskutovali klicové kompetence a zkusenosti
pii vyuce optometrie. Mezi hlavni cile konference EAOO patfilo:

Zajistit komunikaci a spolupraci mezi vzdélavacimi institucemi
Posilovani a harmonizaci optiky a optometrie v Evropé

Zajistit vzdélavani, vyzkum a védecké znalosti v optice a optometrii
Domluvit praci na spole¢nych projektech

Vytvorit evropskou sit’ pro spolupraci

Na konferencich EAOO se potkavaji praktici, pedagogové, vyzkumni pracovnici a také
administrativni pracovnici z oboru optometrie a optiky z celé Evropy. Tato pfilezitost nabizi
mnoho rtiznych moznosti pro ziskavani novych znalosti, vyménu myslenek a vytvoteni spole¢né
odborné sité¢. Na konferenci EAOO v Praze byly uvedeny odborné prednéasky, postery,
prezentace, klinické a vzdélavaci workshopy, klinické studie, sekce vénované narodnim
vzdélavacim strategiim a diskusni skupiny pro ¢leny EAOO [1].
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Program konference EAOO a ECOO v Praze v kvétnu 2011

Program konference byl rozvrzen do 3 dnl. V patek 6. kvétna po uvodni registraci
probéhla prvni sekce workshopt v The Vision Care Institute of Johnson and Johnson (dale
TVCI). Workshop nazvany ,,Bespoke contact lenses* vénoval autor Naroo problematice vyvoji
technologii, které se v poslednich letech objevily v souvislosti s aplikaci kontaktnich cocek
(topografie, aberometrie). V piispévku zaznél pftislib, ze v blizké budoucnosti by se na trhu
mohly objevit individualizované kontaktni ¢ocky, které by umély korigovat nejen aberace
niz8ich ale 1 vySSich fadd. Dalsi zajimavy workshop s nazvem ,,How to teach contact lens fitting
in the clinical setting™ od autorky Judith Morris pojednaval o specifickych metodach, které
mohou vylepsit vyuku aplikace kontaktnich coc¢ek. V sobotu 7. kvétna zacala v 9 hodin v TVCI
druha sekce workshopt. Ugastnici workshopu autort Hovedena a McDonnella ,,Punctual plugs
and lacrimal syringing® méli moznost si vzdjemné, pod odbornym odhledem, naaplikovat
slznou plombu, kterd mize vést ke zlepSeni subjektivnich i objektivnich potizi pii syndromu
suché¢ho oka. Diky workshopu autora Dietzeho ,,90D-Indirect ophthalmoscopy® se mohli
ucastnici podivat na o¢ni pozadi a naucit se rozpoznavat jeho normalni a patologicky vzhled, i
kdyz neni provedena farmakologické dilatace zornice.

Obr. 3: Profesor Dietze pii svém workshopu na TVCI [6]

Ve stejném case, soubézn¢ s workshopy, probihala prvni sekce piipadovych studii v séle
Virgo hotelu Clarion, napf. ,,Scleral contact lens management of severe exposure keratopathy*,
ale také prezentace posterti v sale Zenit a zasedani generalniho snému ECOO v sale Nadir. Od
10 hodin probihala v sale Virgo druhd sekce piipadovych studii, ve které¢ zaznél piispévek
autorky Korine Van Dijk na téma ,Isolated bowman layer transplantation a zaroven
pokracovalo zasedani generalniho snému ECOO v sale Nadir. Tteti sekce ptipadovych studii
zacala v sale Virgo od 11 hodin. Dr. Marie Bodack zde prezentovala ,, Traumatic brain injury
with multiple visual findings in a teenage male®. Autorka ve své odborné praxi musela fesit
okohybnou poruchu, kterd vznikla na podklad¢ traumatologického poSkozeni CNS. Od 11 do 12
hodin pokracovala zavére¢na cast shromdzdéni snému ECOO. Od 13 hodin zacalo jednani
generalniho snému EAOO v sdle Nadir. Na jednani zaznélo mimo jiné pozitivni hodnoceni
minulé konference, ktera se uskuteCnila v Kodani. Prezident EAOO Dr. Feike Grit také
pozitivné hodnotil navyseni ¢lenské zakladny EAOO na témét 300 Clent z 34 zemi. Od 14:20
nasledovala ptednaska jednoho z hlavnich ptednasejicich, profesora Johna Lawrensona ze City
University z Londyna, nazvana ,,Educating towards clinical competence®. Autor se ve svém
ptispévku zabyvd metodami, které vedou k ziskdni adekvétnich kompetenci umoziujici
vykonavat bezpecnou a efektivni praxi v oboru. K t€émto metoddm patii napt. video-prezentace,
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prezentace realnych piipadd, simulace redlnych pfipadi apod. Dale autor hovofil o metodach
hodnoceni studentti a stanoveni tzv. minimalnich kriterii.

Obr. 4: Profesor Lawrenson pii své prednasce ,,Educating towards clinical competence [6]

Od 15:45 nasledovala v sale Nadir sekce vyzkumnych projektii. Dr. Raymond Beirne
z Univerzity v Ulsteru v ptispévku ,,The relationship between short-wavelenght-sensitive acuity
(SWS) and macular pigment optical density (MPOD) in the ageing age* neprokazal vyraznou
zménu MPOD vzhledem k v&ku. V druhém piispévku nas autorka Irene Altemir z Univerzitni
nemocnice v Zaragoze presvédcila, ze neni statisticky vyznamny rozdil mezi dvéma metodami
vySetfeni zorné¢ho pole — Humphrey Field Analyzer (HFA) a Heidelberg Edge Perimetry (HEP).
Ob¢ metody ve studii vykazaly i dobrou korelaci méfeni a HEP vykazoval nizsi hodnoty u
glaukomatiki nez metoda HFA. S poslednim pfispévkem této sekce nazvanym ,Evaluating
visual performance with multifocal contact lenses (MFCL)“ vystoupila autorka dr. Sotiris
Plainis z Krétské Univerzity. Autorka se své studii dokéazala, Ze MFCL zvySuji zrakovou ostrost
do blizka a hloubku ostrosti vice u mensi velikosti zornice a pti binokularnim pouziti. V 16:45
zacala v sile Nadir sekce vzdélavacich predndsek. Podle naseho ndzoru k nejzajimavéjSim
prednaskam v této sekci patiila prednaska ,,The role of Vision Aid Overseas in the correction of
refractive errors on Malawi and Burkino Faso*“ profesorky Rachel North, kterd se podilela na
projektech, které umoznily, aby bylo od roku 2006 vysetieno pies 38 tisic pacientii v Burkina
Faso a od roku 2002 ptes 14 tisic pacientii v Malawi. Dalsi zajimavou pfednasku na téma ,,A
national survey of optometrists” attitudes towards retinoscopy* prednesl Derek Dunstone
z Aston University v Birminghamu. Ve své studii autor zjistil, Ze retinoskopie je pro vétSinu
optometristd registrovanych The College of Optometrists uzitecnou technikou. Méné se pouziva
ale dynamicka retinoskopie a tak se autor zamysli, zda se tato metoda adekvatné vyucuje.
Sobotni veéer byl zakonéen slavnostni recepci v Palaci Zofin [1].

Ned¢€lni program zacal v 8 hodin opét prezentaci posterit v sdle Zenit. Védecka sekce
probihala v sale Nadir, kde naptiklad Dr. Derek Mladenovich v pfispévku ,,Distribution and
causes of visual impairment and blidness among Serbian school children referoval o zhorSeni
zrakovych funkci (pfedevsim diky retinopatii nedonoSenych - ROP) u déti narozenych béhem
valky v Srbsku v 90. letech 20. stoleti. V sidle Leo zaroven probihaly prezentace 4. sekce
ptipadovych studii. Od 9 hodin byly v sdle Nadir prezentovany klinické ptispévky. Dr. Michael
Crossland z Moorfields Eye Hospital v Londyné referoval o vyzkumu zaméfeném na srovnani
parametru ¢tyt elektronickych knih — Apple iPad, Sony Reader PRS-505, druhé a tfeti generace
Amazon Kindle. Z vyzkumu vyplynulo, Ze ¢teni elektronickych knih miize byt problematické
pro uzivatele s nizkou kontrastni sensitivitou (pod 1 log jednotek). Jinou zajimavou prednasku
nazvanou ,,The dominant eye“ pfinesl profesor Peter Moest z Applied Sciences University
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v Berlin€. Autor zjistil, ze nejlepsi metodou pro urceni o¢ni dominance je specialni test s dirou o
priméru 4 cm. U 2/3 vySetfovanych pacientil selhala metoda urceni ocni dominance dle
laterality koncetin, dale se neosvédc¢ila metoda senzorické dominance a binokularni rivality. Od
10 hodin nésledovala 4. sekce vé€deckych vyzkumnych praci. Dr. Lisanne Ham z Melles Cornea
Clinic z Rotterdamu prezentovala pokles darcovskych endotelovych bunék pii metodé DMEK
v piispévku nazvaném ,Endotelial cell density after Descement membrane endothelial
keratoplasty (DMEK)“. Jeji kolegyné Korine van Dijk v prezentaci ,,Visual rehabilitation of the
first 200 descement membrane endothelial keratoplasty (DMEK) cases* ovSem pfinesla dikaz o
tom, Ze na zaklad¢ této metody dochazi u pacientl k rychlejsi zrakové rehabilitaci. ,,Effects of
surface ablation with mitomycin C (MMC) on the keratocyte population® to byl dalsi ptispévek
autorky Pilar Canadas-Suérez z Universidad Europa de Madrid. Ze zavéru studie plyne, ze
kratce po povrchové ablaci dojde ke snizeni poctu keratinocita tésné pod povrchem rohovky, ale
zvysi se pocet téchto bunck ve stfedni a hluboké vrstvé rohovky v porovnani s kontrolnim
vzorkem. Déle dr. Heiko Pult z Weinheimu prezentoval studii, ktera si kladla za cil ovéfit
intrapersondlni a interpersonalni spolehlivost u méné zkuseného a zkuSeného vySetiujiciho pii
pouziti hodnoceni LIPCOF (lid-parallel conjuctival folds). Bylo zjisténo a potvrzeno, ze
intrapersonalni opakovatelnost méteni je vétsi nez interpersonalni a zaroven, ze interpersonalni
opakovatelnost méteni je vEétsi u zkuSenych vysetfujicich nez u méné zkusenych. V 11:30 se
konala druhd hlavni ptedndska celé konference. Prednédsejici dr. Thomas van den Berg
z University of Amsterdam piednesl piispévek na téma ,,Ocular straylight — all you need to
know*, ve kterém hovoii o pfistroji, ktery na jeho pracovisti vyvinuli pro méteni rozptyleného
svétla v oku. Stejné jako nizsi kontrastni citlivost 1 rozptylené svétlo zhorsSuje kvalitu vidéni.
V soucasné dobé€ je na trhu ptistroj C-Quant distribuovany firmou Oculus, jenz umi zméfit a
vyhodnotit G¢inky rozptyleného svétla napiiklad v souvislosti se Sedym zékalem. Na konci
prednasky autor Uspésné Celil fadé mnohdy i spekulativnich otdzek. Z mého pohledu se jednalo
o jednu z nejlepsich prednasek této konference.

Obr. 5: Profesor Berg pfi své pfednésce ,,Ocular straylight — all you need to know* [6]

Od 12:30 se uskuteCnila posledni sekce piipadovych studii. Dr. Geoff Roberson
diskutoval moznost zavedeni elektronického systému pro evidenci méteni nitroo¢niho tlaku ve
Velké Britanii v ptispévku nazvaném ,,Repeating intraocular pressure — an electronic reporting
system for community optometrists, hospital ophthalmologists and health service
commissioners. Autor Benedek Raak referoval o vyvoji vzdélavani optometrie v Mad’arsku na
podkladé Bolonské konference v ptispévku nazvaném ,,Experiences of the Bologna declaration
in case of optometry education in Hungary“. Konference byla zakoncena ve 14 hodin
podékovanim vSem poradateltim, pasivnim i aktivnim ucastnikim [1].

Sekce posterii na konferenci EAOO
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Jak jiz bylo uvedeno v sobotu a v nedé€li dopoledne probé¢hla v séle Zenit prezentace
posterd. Postery byly rozdéleny do tfech hlavnich sekci: védecké, vzdelavaci a klinické. Nase
katedra méla umistén jeden poster v sekci védecké a jeden v sekci vzdélavaci. Ve védecké sekci
byl umistén poster autori Vesely, Ventruba, Synek nazvany ,,Comparison between threshold
interpolation and whole-line method by visual acuity testing on LogMAR and Snellen chart®,
ktery pojednaval o srovnani interpolacni a celofadkové metodiky na dvou typech optotypovych
tabuli. Ve vzdé¢lavaci sekci jsme umistili poster nazvany ,,Living with optometry in Brno*
autor Benes, Petrova, Synek, Vesely.

LIVING WITH OPTOMETRY IN BRNO.
PAVEL BENES

Living with Optometry in Brno
Czech Republic

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

Bonod P, Synok S, Patrova S., Vesely P.

Obr. 6: Poster ,,Living with optometry in Brno*

Vsichni ucastnici mohli béhem kongresu oslovovat autory posterti a diskutovat s nimi
vysledky jejich prace. K velice zajimavym posteriim patiil naptiklad poster autora Bandlitze
nazvany ,,Case study: neovascularisation and topographical deformation of the Cornea in a non-
compliant silicone hydrogels lens wearer”. Cilem této studie bylo popsat atypické nalezy
neovaskularizaci u nositele silikon-hydrogelovych cocek. V tomto ptipad¢é bylo zjisténo, ze
silikon-hydrogely zpisobuji vice neovaskularizaci nez hydrogelové materidly. Dale nas zaujal
poster, ktery byl doprovazen videosekvencemi nazvany ,,Time-Lapse Macula Video using
fundus photographs during treatment for wet ARMD* autora Berryho. Jednalo se o video
zaznam UCinkl 1écby piipravkem lucentis u 81letého pacienta. Na video zaznamu byla vidét
CasteCna resorpce rozsdhlych makularnich haemorhégii. Zajimavy poster presentovala i
kolegyné¢ Gimeno z Valencie v posteru s ndzvem ,,Corneal biomechanical properties and their
correlation with axial lenght in emmetropic Spanish children®. Cilem této studie bylo urcit, zda
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biomechanické vlastnosti rohovky méfené piistrojem ORA (Ocular Response Analyzer) koreluji
s vékem a axidlni délkou oci déti. Bylo zjisténo, ze zakladni biomechanické vlastnosti rohovky
(corneal hysteresis - CH, corneal resistance factor - CRF) oka se vyrazn¢ neméni s vékem déti.
Ve studii ,,A new dynamic test for visual acuity* se autorka Racetin z Chorvatska zabyva
novym testem, ktery by mohl byt pouzit pro hodnoceni dynamické zrakové ostrosti pro ziskani
fidi¢ského prukazu. Prace byla soucésti diplomové prace pii studiu na University of Applied
Sciences ve Veliké Gorici v Chorvatsku. V soutézi o nejlepsi poster zvitézil poster nazvany
»lear ferning test: a new grading scale®, kde autor Ali Masmali z King Saud University
v Riyadhu vytvofil nové schéma pro objektivni hodnoceni poruchy tvorby slzného filmu, které
by mohlo nahradit Rolandovu $kéalu. Nové hodnoceni obsahuje celkem 5 urovni poruchy, které
1ze od sebe velice dobie odlisit [1].

Zavér

Zasedani EAOO v Praze ve dnech 6. — 8. kvétna 2011 se zacastnilo celkem témét 220
delegati z 20 zemi. Konference také formalné zahrnovala European Optometric Education
Congress zamétfeny na vzdélavani, vyzkum a klinickou praxi v oboru. Profesor Roger Crelier ze
Svycarska na konferenci pievzal vedeni EAOO od dr. Feike Grita z Nizozemska.
Viceprezidentem byl zvolen dr. Paul Murphy z Velké Britdnie. Oba piedstavitelé maji dvouleté
volebni obdobi. Velky pocet vystavovanych posterti svéd¢i o zvySujicim se zajmu Ucastnit se
této konference. K hlavnim pfednaSejicim na kongresu patiil profesor John Lawrenson
z londynské City University s ptispévkem o vzdélavani optometristl a dr. Thomas van den Berg
s pfednaskou ,,Ocular Straylight — all you nedd to know*. Delegati konference se také mohli
zucCastnit dalSich odbornych ptfedndsek, workshopli a prezentaci postert, kde méli moznost
debatovat piimo s tviirci posterti. Na konferenci také prob¢hly dvé zasedani ¢lentt EAOO,
jejichz tématem bylo psani védeckych praci a role optometristy v USA. Ptipadové studie
piinesly mnoho zajimavych informaci napiiklad o pouziti kontaktnich Cofek u pacienti
onemocnénim acnea rosacea nebo o diagnostice a managementu pacienta s TBI. Akademie také
ocenila nejlepsi prezentaci, kterou se stala prace profesora Petera Moesta ,,The dominant Eye* a
nejlepsi poster autora dr. Ali Masmali nazvany ,,Tear ferning test: A new grading scale. Dale
byly na konferenci také udéleny cestné clenské tituly FEAOO podle nového clenského
programu témto ucastnikim: David Berkow, Byony Pawinska, dr. Heiko Pult, Helmer
Schweizer, Karen Sparrow, dr. Cornelis Anton Verezen, dr. Jeffery Weaver a dr. Feike Grit.
Datum dalsi konference EAOO bude ozndmeno v prubéhu tohoto roku [4].

Literatura

[1] European Academy of Optometry and Optics, Programme and Abstracts Booklet. EAOO
2011, London, 110.

[2] European Council of Optometry and Optics, Fifty Years of European Optometry and Optics
1960-2010, An Overview of ECOO and its Predecessor Bodies. ECOO 2010, Brussels, 19.

[3] European Council of Optometry and Optics, ECOO Blue book [online]. 2011 [cit 2011-06-
22]. Dostupné na www: http://www.eaoo.info/en/links/useful-documents/index.cfm.

[4] European Academy of Optometry and Optics, Academy meets in Praque [online]. 2011 [cit
2011-06-22]. Dostupné na www: http://www.eaoo.info/en/Prague_2011/press-releases.ctfm.

[5] European Academy of Optometry and Optics, ECOO elects new president and Executive
Committee [online]. 2011 [cit 2011-06-22]. Dostupné na WWW:
http://www.ecoo.info/dynasite.cfm?dsmid=78460.

[6] European Academy of Optometry and Optics, Photo Gallery [online]. 2011 [cit 2011-06-22].
Dostupné na www: http://www.eaoo.info/en/Prague 201 1/photo-gallery/index.cfm.

[7] European Council of Optometry and Optics, Oficidlni stranky ECOO [online]. 2011 [cit
2011-06-24]. Dostupné na www: www.ec00.info.

21



5. Marina Soldo: Visual acuity, contrast
sensitivity
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

Central visual acuity, which is also called visus, describes the capability of the eye to separately
perceive two points that are located next to each other.

The definition has arrived into the field of ophthalmological sciences from astronomy
since in 1705 Hoock determined that among 100 randomly selected persons there is not one
person who can see on a clear night sky two stars as being separate, if the distance between
them is less than one angular minute (1').

This minimal angle is called minimum separabile and should be distinguished from
minimum visibile (minimal value for an object to be observed at all) which is smaller than 1' and
minimum cognoscibile (angle at which the shape is recognised), which is greater and amounts to

S

Visual acuity is related to the macula lutea which consists only of cones. The basic
physiological pre-condition to perceive two
separate points as two is that their sharply outlined

forms fall on two cones of the fovea so that surface of the layer of vision cells
like honeycomb (scanning

electronic microscope)

between the excited cones there is also one non-
excited cone.

Figure 1 minimum separabile defined by
the size of cones in the macula —
two points are seen as being
separate since each excites one
cone and between them is one
non-excited cone

Otherwise an ellipsis is obtained.
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Apart from perfectly transparent optical media, the structure of the fovea itself is also of
extreme importance. It consists exclusively of cones with the diameter of the external member
of 4, bipolar and ganglion cells are shifted laterally from the fovea and the bonds of the retina
are only in this part so organised that one bipolar bond corresponds to one cone, and one
ganglion cell and one fibre in the visual path correspond to this bipolar bond. The fovea itself is
avascular. After all, the representation of the macula in the visual cortex regarding its area
exceeds by far the very area of the macula.

The capability of differentiating separate points exists in the entire visual field, but
significantly decreases by moving away from the fovea. Thus already at the periphery of the
macula the visual acuity decreases to 72 of its value, and around the papilla it is 0.1 and less.
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Figure 2: Density of cones and rods in relation to the position on the retina

Visual acuity is not given by the very act of birth but it is rather a function which
develops constantly from age of 6 or 7. Although it is difficult to precisely determine the visual
acuity of a six-month baby, it is assumed that it amounts to 0.1 of normal visual acuity. With the
growth and formation of anatomic paths and physiological bonds of the visual analyser during
the first year of life it grows and reaches 0.4 — 0.5. The development continues in the following
years to reach its maximum when the child starts to go to the primary school. The interruption
of the development of visual capability at any level (e.g. congenital or secondary cataract) leads
to the stopping of this process at the reached level and this results in the so-called deprivation
amblyopia. As we know, this low vision is functional, which means that there are no organic
changes of the macula and the visual paths, but the vision has not developed to the necessary
extent.

Visual acuity is the basic indicator of the ocular function and every inspection of the eye
should be started by checking the visual acuity. All eye tests are always done first on the right,
and then on the left eye. Visual acuity is the capability of the vision to clearly see two separate
points. As already mentioned, the smallest angle at which an average eye sees two points as
separate ones amounts to 1' (one arc minute) and is called minimum separabile.

On the basis of this angle of 1' charts for testing visual acuity or optotypes have been
developed. An optotype consists of ten rows of letters, the biggest on top and getting smaller
downwards. The letters are designed so that they fit into a square of 5x5 little squares, and
watched from a distance entered next to the letter, they fall into the eye at an angle of 5', which
means to excite 5x5 cones. Visual acuity is calculated according to the formula:
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V=d/D

V = visual acuity;

d = testing distance;

D = distance from which a normal eye still recognises a letter of a given size.

What should follow after this introductory part is well-known to all of us, which is
testing of the static visual acuity which is usually done almost on everyday basis, and not
something I wanted to write a few lines about. My intention was to pay a little attention to that
part which might have been somewhat neglected, and is of utmost importance in everyday life,
during driving, as in first-rate sport — dynamic vision and contrast sensitivity.

Although observation of certain details in movement is more appropriate to living
beings, standard methods of testing vision by Snellen charts mean testing of visual acuity in
resting. At low speeds, the static and dynamic visions are in correlation, but not at higher speeds
(e.g. in sport): perception capability decreases rapidly if the angular speed at which the observed
object moves is 60-70 degrees per second. Testing with Landolt rings which rotate at different
speeds, and the patient assesses the position of the opening "C" has proven that more successful
and better trained athletes have better dynamic vision.

Unlike static visual acuity that can be corrected, dynamic vision can be trained to such
an extent that it significantly improves the sport results, especially in case of team sports. The
capability of the development and training of the dynamic vision increases between the age of
six to twenty, and then decreases the same as the capability of fast saccadic movements of the
eye becomes weaker. This is important in case of young athletes in order to start early with
target exercises to improve the coordination of the body and thus to optimise the results. It is,
namely, often noticed that well trained athletes have trouble with coping on the field as soon as
the match starts to get faster or the results in individual sports fail to be achieved due to poorer
capability of fixation and concentration on the sport field. In such cases forcing of general
physical fitness does not help much, but rather selective programs to improve the visualisation
of the game and better orientation in space.

Another important component of vision should be mentioned, which is not usually tested
either in static visual acuity, nor in dynamic vision, and this is contrast sensitivity. This is the
measure of eye capability to distinguish the background from the fixation object at different
illumination. Contrast sensitivity decreases with the speed of movement, as well as age.

In senior persons higher contrast and sharper edges of an object are necessary in order to
be differentiated from the background, than in younger persons. For the recognition of faces and
various objects in the environment preserved capability of observing contrast and texture is
necessary. Our retina and the cells in the brain create a three-dimensional image of the object in
space owing to the capability of observing differences in contrast.
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The capability of colour perception decreases over years. Therefore the senior persons
have more difficulties in differentiating the colour hues that are next to each other in the colour
spectrum (e.g. hues of red and orange, i.e. blue and green) which causes distorted experience of
actual colours of the objects.

In physical sense the contrast denotes a relation between the object brightness and its
immediate environment. In observing contrast, retinal receptive fields participate as well as
systems P and M of neural ganglion cells. P cells serve for observation of the illumination
contrast and the resolution of high spatial frequencies. M cells are for information on high time
and low space frequencies.

Contrast is defined as a characteristic of a place which causes that an object is
distinguished from its background. At higher levels of illumination the contrast can be obtained
by means of elements such as differences in colour, patterns, shadowing, structure and light.

In night driving only the light contrast is available. The human eye reacts to contrast.
Roughly, this is the only way in which one can see that something is there. It seems that it is
usually assumed that the functioning of the illumination system lies in illuminating the potential
dangers in order to be able to see them. It is not so. The task of the illumination systems that has
to be done is to create contrast between a certain object and its background. Automobile
headlamps operate usually so that they make the object brighter than the background. Permanent
illumination systems can do this, or they may illuminate the background so that the target is
seen in a silhouette.

Out of different ways in which the contrast quantity can be calculated, maybe the
simplest is the ratio which describes the relation of luminosity between the object and its
background. For instance, if the luminosity of the target is eight units and the luminosity of the
background is two units, the contrast ratio is 4 to 1.

In subjective sense, the contrast is the assessment of the difference of the appearance of
two areas of the visual field which are observed simultaneously or in sequence (virtual contrast).
Objectively, the contrast of brightness (photometric contrast) is defined as:

L — L-L
c - I where:
L; — background luminance,
L, — object luminance.
Figure 3

25



It is equal to reciprocal value of the luminance contrast (L¢):
C :L
L,

The smaller the difference of the luminance of the object and the background, the higher the
contrast sensitivity.

In practice the contrast sensitivity is affected by the environment, eye adaptation and other
secondary factors, as well as glare sources in the visual field.

When we started to deal with first-rate sport, we became aware of the complexity of the
problem with vision. We found that not only good visual acuity is required, but rather some
other qualities as well, as before.

Today also, in case of top athletes, apart from central visual acuity also the dynamic
visual acuity, peripheral conspicuousness, visual contrast, colour sensitivity, stereopsis (depth
perception), saccades, etc. are checked. Some of these properties can be corrected by adequate
vision correction, some by special exercises, and only a small part on which we unfortunately
cannot have any influence.

All the tennis players know the difference of playing tennis outdoor on a nice day,
compared to poor visibility indoors and on a badly lit court. It is also important whether the
background provides better contrast to the fluorescent-yellow colour of the tennis ball, and the
player has no perception disturbance regarding colours in the yellow — blue spectrum. In skiing
the contrast sensitivity is of extreme importance, in order to see the irregularities in the complete
whiteness all around.

The capability of colour perception also decreases with movement as well as with age,
so that it is good to include colour vision in the diagnostics regarding the visual perception
disturbance: contrast sensitivity and colour vision can complement each other perfectly in
practice.
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Contrast sensitivity measures the capability of noticing details in low contrasting
conditions. Visual information in case of low contrasting conditions is very important:

in communication, when shadows on our faces carry visual information related to
face expressions;

in orientation and mobility, when we have to see every critical low contrast form
such as curbs or stairs going downstairs; in traffic, in demanding situations at low
contrasting conditions such as twilight, rain, fog, snow falling at night;

in performing everyday tasks, where many visual tasks at low contrast, such as
chopping onions on a strongly lit surface, pouring coffee into a dark cup,
checking the quality of an ironed surface;

in near vision requirement such as reading and writing, if the information is of
low contrast such as a poor-quality copy or a “fancy” hardly legible invitation.

Measuring of contrast sensitivity is like audiometry: the pure audiogram curve presents

the weakest pure tones heard by a person. The curve of contrast sensitivity or visuogram

presents the weakest contrasts that a person can see. Like in audiometry, the result of measuring
the contrast sensitivity is not individual value but rather a diagram.

Figure 4: Curve of contrast sensitivity. Visual acuity along the horizontal axis, and
contrast sensitivity along the vertical axis.
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Figure 5: The size of symbols decreases horizontally and they fade out along the vertical
axis. The border between the notices symbols and those that are too small or too “pale”

to be seen is plotted by a curve that is called the contrast sensitivity curve. The

descending curve on the right side of the graph is the part which interests us most. In

order to determine the contrast sensitivity curve gradient 2-3 measurements are
necessary. The first one determines the point on the x-axis, the value of visual acuity is
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determined in the usual way. The second is the definition of the upper end of the level
part of the gradient usually located in 1 — 5% of the contrasting area. An additional
measurement at lower contrast is recommendable.

1.9

CONTRAST

no3 010 i L] 125

The value threshold can be measured by two different techniques in using optotype tests:
1. by using charts for low contrast visual acuity;

2. by using tests with one-size symbols but with different contrast levels.

Here follows a brief description of one of the procedures, the Pelli-Robson test.

The test measures the contrast sensitivity by using one-size letters with contrast which
varies through the groups of letters. Concretely, the test uses letters (six in a row), arranged in
groups whose contrast varies from high towards low. The patient reads the letters, starting with
the highest contrast, until they cannot read two or three letters in a certain group. Each group
has three letters of the same contrast level, so that there are three trials per contrast level.

The obtained result is based on the contrast of the last group in which two or three letters
were read correctly. The result, an individual number, is the measure of the patient’s contrast
sensitivity.

Thus, the result of value 2 means that the patient can read at least two out of three letters
with contrast of 1% (contrast sensitivity = 100% or we note 2). Pelli-Robson result of 2.0
denotes normal contrast sensitivity of 100%. A result lower than 2.0 marks poorer contrast
sensitivity. Pelli-Robson result lower than 1.5 corresponds to vision damage, and a result lower
than 1.0 represents visual deficiency. This result (1.0) represents approximately 10 parts lower
contrast sensitivity. This means that a person with contrast sensitivity of 1.0 requires 10 times
more contrast in order to be able to see the same as a person with normal vision. The loss of this
value would represent a significant deficiency and would have large influence on somebody’s
capability of driving or reading.

Poorer contrast sensitivity affects unfavourably the capabilities of reading a text, e.g.
reading newspapers. The contrast sensitivity of 1.0 or better requires reading of a highly contrast
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text at normal speed. Majority of people with sensitivity of 1.0 or lower will read the text more
slowly. This level of contrast sensitivity also limits the capabilities in case of fast walking.

A person with the sensitivity lower than 1.3 will have difficulties in recognising people
at a distance and higher probability of participating in car accidents. When performing typical
manual tasks (sewing with a dark thread on a dark fabric, handling wood and pictures), the
contrast between different important parts of the given materials can be very low. It is probable
that if someone’s capability to see in such reduced contrast is lower, then it may have
unfavourable effect on the capability of the person to perform the tasks.

Figure 6: Pelli-Robson test
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Bailey—Love charts can also be used to measure contrast sensitivity. In these charts all
the letters are of the same contrast, but their size varies (like in charts for visual acuity).
Figure 7
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Finally, a few words about one interesting research. Namely, video games full of action can
improve the vision of adult persons. And the benefits can last for years.

Video games are not only games for children. The new study has shown that the time spent
playing these games can improve the vision of adult persons, in the part which is called contrast
sensitivity, one of the first segments of vision that start deteriorating with age.

This study shows that video games could also improve the contrast sensitivity. It was found that
the experts for video games, who played mainly action video games, had better contrast
sensitivity than those who played video games that were not action ones.

In order to test that this is not simply the consequence of the fact that people with better contrast
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sensitivity have greater tendency to action video games, the researchers made players who
otherwise did not play action games, to play these intensively. This led to the improvement of
contrast sensitivity.

Improvements lasted for months, even years. The mentioned results indicate that the time spent

in front of a computer need not necessarily be harmful, as otherwise assumed, claimed the
researchers.
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6. Ana Serti¢ Dordi¢: Refraction metods
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

INTRODUCTION

The refraction procedure of the eye is the measuring of the geometrical optical value
which is in a given case corrected by visual aids. Errors in the optical system of the eye are
corrected or at least partly corrected through a series of several dozens of thousands
combinations of the spectacle or contact lenses.

Eye refraction encompasses in the wider sense the integrity of procedures which
insures that a pair of eyes has optimal vision.

Every refraction test is performed in a different manner but there are basic methods
which customers encounter in determining the value of refraction error.

In order to be able to say something about the methods of refraction, first we have to
define a couple of terms about refraction.

Refraction of the eye is a term which per definition refers to the condition of the optical
system of the eye in relation to a certain distance. However, within the profession the aim of
refraction is to provide the customer with best and most comfortable vision on both eyes by
combination of optical lenses of spherical and cylindrical action.
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The objective of refractive measurements is to achieve complete refractive balance and
the final result of refraction is to determine full binocular corrective value.

Determining of eye refraction can be performed by objective or subjective method.

Objective refraction is a procedure which refers to the measuring of the distance of the
far point of the eye using different devices but without active participation of the very customer.
It is not time-consuming, but due to the impossibility of patient’s accommodation it does not
give accurate but rather only approximate results, without the data about visual acuity or the
condition of binocular vision.

Subjective refraction is a procedure of systemic introduction of spherical and cylindrical
lenses according to precisely determined methods and rules at which active cooperation of the
customer is necessary. Apart from determining the far point of the eye, this procedure
determines also visual capability, i.e. visual acuity (visus).Subjective refraction is used to check
or improve the customer’s capability of binocular vision, as well as determining the correction of
near vision.

The preconditions for refraction are:

Skill and knowledge:

- measuring by objective and subjective methods; determining of optimal correction lenses for
far and near vision;

- using of instruments and aids to determine the correction glasses;

- knowing the anatomy and physiology of the eye, and the refraction errors of the eye;

- knowing the causes of vision deterioration, eye disease, and damage during work.

- premises for testing.

OBJECTIVE REFRACTION

Depending on the parameters that are to be measured, there are several methods of objective
refraction whose application uses different devices.

2.1 SCIASOPY (RETINOSCORPY)

Skiascopy is a method of objective eye refraction but under the title of keratoscopy
(observation of the cornea). The first precise interpretation of this method was given in 1906 by
the German ophthalmologist Wolff.

Skiascopy exists regarding the accommodation, static and dynamic. Static skiascopy —
the patient is fogged and looks at a fixation object — it serves for monocular determination of
the refraction of the far point. Dynamic skiascopy — the patient focuses the object binocularly
and converges and accommodates, and here we obtain data for the analysis of near vision.

Today, usually in application is static skiascopy, which is performed at the maximally
relaxed accommodation of the patient’s eye. It is achieved if the patient looks at a very distant
object (e.g. optotypes).
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The skiascope is equipped with mobile and rotating display which rotates a narrow
beam of light in the desired plane and has the possibility of requlating the beam of light from
the convergent into a divergent one, and vice versa. Skiascope is used to observe the reflex of
light and its movement in the patient’s eye.

Figure 1 - Skiascope

Procedure
The examiner sits in front of the patient at a distance of 50cm — 1m. The patient is fogged so
that the eye which is not observed hardly recognises a certain object (optotype, of size V 0.1).
Then the patient’s pupil is examined by the light from the skiascope, and the pupil gives a red
flash is it is hit by the beam of light. When the skiascope is rotated to the left or to the right,
then certain reflex in the pupil moves according to the rule.

» in the same direction — the reflex in the pupil of the eye moves in the same direction as
the light;
» in opposite direction — the reflex in the pupil of the eye moves in the opposite direction

from the light;
» neutral — no movement of the shadow is noted, but rather only light flashes and dark

w O

Figure 2 — Directions of light reflexes
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When the less refracting meridian is seen, we neutralise the reflex in it so that the movement in
the same direction we add + glasses, whereas movement in the opposite direction we add —
glasses. Thus we correct the first meridian spherical. Then we turn the skiascope line for
approximately 90 degrees on the neutral meridian and we determine the axis minus cylinder,
correcting the minus by plano-cylindrical lenses.

The result of the obtained value is corrected for the distance at which the patient is located
from the examiner (e.g. at 0.5m - +2.00dpt).

2.2 OPHTHALMOSCOPY

This is the method of examining the eye back surface (fundus), but possible also for the rough
determination of ametropy, only the spherical equivalent (NSL) is obtained, the assessment of
ametropy is possible only on the basis of reflex position. This is one of the oldest method in
refraction. The device is called ophthalmoscope. It was constructed by Helmholtz in 1850, and
later Recoss added the glasses on the koluti¢u for the compensation of vision errors.

Figure 3 - Ophthalmoscope
2.3 OPHTHALMOMETRY

It is used to determine the radius of the cornea and corneal astigmatism. In 1881 Javal and
Schiotz designed the first ophthalmometer named Javal, which is applied in determining the
astigmatism of the eye cornea. The average corneal radius of a European citizen is 7.75mm,
and the difference in radii of certain meridians is 0.5 D of astigmatism. The physiological rectus
is 0.5 — 1.0D of corneal astigmatism is mainly compensated by lens astigmatism.
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Figure 4 - Ophthalmometer Javal

2.4 REFRACTOMETRY

The first refractometer was constructed in the 1920s. The construction of each refractometer
consists of two systems: optometric system (for illumination) and ophthalmologic system for
observation. Optometrically it is projected on the patient’s fundus, and ophthalmoscopically for
assessment of visual acuity. After focusing the examiner reads the refractive value. In order to
determine the objective values of refraction today the automatic refractometers are used. In
such refractometers the measurement is done by projecting infrared beams. The devices differ
both according to the physical — optical methods and according to the optoelectrical
procedures.

Figure 5 - Autorefractometer

1. SUBJECTIVE REFRACTION

The objective of subjective refraction at a distance is to determine the glass lens for full
correction of ametropical eye. The procedure is started by interviewing the patient about the
anamnesis, i.e. whether the patient has any difficulties, wears glasses, etc. Then we put the
trial frames on the patient and we adjust it. We put the occluder on one eye (the one on which
the refraction is currently not performed). The examination starts usually from the right eye,
taking the visus without correction (Vsc), and then we repeat the procedure on the left eye. The
first trial glass is inserted, so that one starts from the method of successive contrast, i.e.
determining of the best spherical lens .

3.1 SUCCESSIVE CONTRAST METHOD (NSL)

The best spherical lens is in case of hyperopia the strongest plus lens, and in myopia the
weakest minus lens with which the best visual acuity (visus) is achieved. In case of
astigmatism the best spherical lens sets the circle of least confusion on the retina. The visus is
the weakest and the visual impressions are confused, in high astigmatism the visus is very
weak and it is good to check with stenopeic pin-hole, and then the visus should increase
spontaneously. The recommendation is to fit lenses approximately according to the table visus
— correction glass because, if the patient is fitted with a too weak lens, the patient will not be
able to establish any change of the visus, or if the fitted lens is too strong then the existing
ametropy may be overcorrected.
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Table - VISUS — CORRECTIVE GLASS

VISUS Vsc poor <0.1 <0.3 <05 from 0.5

Glass +/- 3.0 2.0 1.0 0.5 0.25

Important in refraction:

When changing the plus (+) lens we first insert a new and only then the existing one is
removed, and in changing the minus (-) lens, the lens is removed and then the new one
inserted. This is important so that the patient does not accommodate to near vision.

Change of glasses in hyperopes

When we put plus glasses we ask VISUS s BSL <02 <0.5 >05
whether it is worse (more blurred) or

the same. If the patient says that itis | Initial: (circle of

the same we add p/us lens as /Ong as least ConfUSion) +/- 1.00 +/- 0.5 +/- 0.25
the patient says that it has become weaker. The last lens with which the patient sees worse is
not prescribed but one by 0.25 less.

Change of glasses in myopes

When inserting minus lens we ask whether it is better or just less (more black, the same).
Minus lens is inserted only if the visus is increased. Inserting of too strong minus lens causes
manifest hyperopia which accommodates unconsciously. For fine determination of the best
spherical lens the red-green monocular test can be used.

3.2 CROSS CYLINDER METHOD

When the best spherical lens has been determined in the non-astigmatic eye we have already
reached the best monocular visus and the image is on the retina. When in astigmatic eye there
is the circle of least confusion on the retina, and by holding the cross cylinder trial glass it
matches the eye astigmatism axis then the patient confirms better visual impression, and the
position of the circle of least confusion is changed. For easier decision-making the patient is
offered two visual impressions, except in the rough assessment of the cylinder.

Procedure:

1. spherical correction (circle of least confusion on the retina),

2. the optotypes are presented (round letter e.g. O) two rows greater than the visus with
the best spherical lens, regarding visus there is the table which determines which power
of cross cylinder will be taken,

3. rough determination of the correction cylinder axis,

a) we offer circle of least confusion of cylinder axis at 180 — we ask whether it is better with
or without?

b) we turn the cylinder axis to 90 — ask whether it is better with or without?

c) we do the same at 45 and then 135 — ask whether it is better with or without?

The customer will tell us for one of the axes that it is the best, and then this is the axis to which
the cylindrical lens correction will be applied. It may happen that the customer says that it is
good at 90 and at 45 or at 180 and 135 and then we know that this refers to the axis which is
approximately between these two values.
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4. setting the first correction cylindrical minus glass according to table

Visus with <0.2 <0.3 <0.5 <0.9 from 0.9
BSL

Cyl dptr. -3.00 -2.00 -1.00 -0.50 -0.25
Spherical +1.50 +1.00 +0.50 +0.25 -
correction

After setting the correction cylindrical glass the visus is checked and for the further procedure
the smaller optotypes are used.

5. determining the final cylinder axis
By the procedure of change of another type, the cross cylinder is in the position of the grid to
the axis. By turning the cylindrical trial lens axis in the direction of the red markings on the
cross cylinder the change is made in increments of 10/5/2/1 degrees.

6. determining the cylinder power
The patient looks at the smallest visible optotype, cross cylinder is in the position axis to axis; if
the customer responds that it is better in the direction of the blue markings then we reduce the
cylinder and correct the sphere, and if the customer says that it is better in the direction of red
markings on the cross cylinder than we add more cylindrical power and correct again the
sphere. When the customer says that it is almost the same in both positions then the test is
completed. Then the spherical value has to be checked once more.

3.3 CYLINDRICAL FOGGING METHOD

For this method the optotype used is the picture of “beams” (radiating black lines) according to
Snellen with the gap between the lines of 15 degrees in the full or half-circle. For easier
understanding the marked axes look like hands of a clock (clock dial chart) or angular degrees.

Procedure:

1. the best spherical lens is determined,

2. based on the visus best spherical lens the cylinder power is determined;
let us assume that per 1 dptr of cylinder the visus deteriorates by half

e.g.. Vbsl =0.5; Vexpected =1.0 - estimate of cylindrical power is 1 dpt

3. fogging the patient with normal optotypes, by increasing the estimate of the half
of the estimated cylinder by +0.25 - +0.50 dpt,

4. check whether the patient is dobro zamagljen by turning to lines and the patient
at that time should see only one black line, if the fogging is adequate then the
black line with addition + galsses is set to more grey,

5. determining the axis of the correction cylinder — the patient tells us which line is
the blackest, e.g. sees at 12 o’clock is 0 degrees of the cylinder axis

6. equalisation of the cylinder power — we correct with minus plano-cylinders
starting with the approximately half of the cylinder power estimate and a little
more. When we set such cylindrical power of the set axis the lines of the axis
should become clearer i.e. the beams should start to open on both sides
equally, but if suddenly the blackest line is rotated by 45 degrees then the axis is
not good. If it is between this axis and 45 then neither the axis nor the cylinder
power are good, the cylinder needs to be stronger, and if suddenly the blackest
line turns by 90 degrees then the cylinder is too strong and we have to reduce it
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in small increments. When all the lines are open and become equally black then
the right cylinder correction has been found.

7. finally, only fine defogging is needed, fine equalisation of the sphere in small
increments.

. &
N2
Nz

Figure 6 — Fan chart

4. BINOCULAR SPHERICAL EQUALIZATION

After having diagnosed monocular refraction of the sphere and cylinder for far vision of the right
and left eye, there follows immediately the binocular spherical equalisation. Monocular eye
testing does not guarantee with certainty that the far point on the found corrections are going to
be equally distant from the eye.

The purpose of the binocular equalisation is to establish the balance of refraction and this is
achieved by binocular tests, which means that both eyes have to be simultaneously in the
activity of looking. Therefore polarised tests are used and they separate the pictures of the right
and the left eye.

The tests that are used include:
1. two-row test,
2. Cowen—test or Bi—chrome test,
3. cross test.

In any procedure of binocular spherical equalisation we will often pass from light overcorrection
into the minus. Therefore it is good to check on both eyes simultaneously as well, by showing
the optotypes one row bigger than achieved by monocular vision. We fog slightly binocularly up
to +0.50 dptr so that the visual acuity slightly falls and the patient reads optotypes to release
accommodation and we defog slowly. The result of the measurement representd the correction
in space.
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CONCLUSION

As engineers of optometry this is one part of the small basis about the methods that have to be
known and their basic theoretical connection which makes it possible for us, in case of
problems or irregularities, to make the correct conclusion.

For safe handling of the refraction instruments, skills are also necessary which is achieved by
practical drill. Very important is good understanding with the patient in subjective examination
of refraction since we have to make the right decision based on the customer’s statements.
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7.Luka Havlicek: Colour vision
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

Colour is a perceptual experience which derives when the light of characteristic
spectrum excites the receptors in the eye retina. We receive information from the environment
by means of five senses. Out of these most sensations are received through sight or vision (as
much as 90%). Human eye distinguishes in daylight 160 pure colours and a large number of
hues. This large number of hues results from different combination of three basic colours: red,
green and blue.

In the vision spectrum, i.e. the set of colours visible to the human eye there are one
after another red, orange, yellow, green, blue and violet. The area below the red colour is
called infrared radiation, and above the violet colour the area is called ultraviolet radiation. It
cannot be seen by the human eye, but they may be seen by the visual organs of some
animals, e.g. bees.

The colour spectrum can be seen if a beam of white light is directed to a prism, thus
causing its dispersion.

B

The loss of information due to daltonism (colour blindness) has negative influence on
the quality of life, reliable interpretation of the received information and hence the time of
reaction.
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COLOUR CLASSIFICATION

Traditional classification of colours is into the basic and combined ones. The three basic
colours are: red, yellow and blue. These are also called primary colours. Three combined
colours are obtained by mixing the primary basic colours:
red + yellow = orange,
blue + yellow = green,
blue + red = violet.

These colours are also called secondary colours.

Tertiary colours are obtained by mixing the primary and secondary colours (e.g. blue-
green, yellow-green, etc.).

Another classification is into warm (red, yellow and orange) and cool (blue, purple and
green) colours. The neutral colours include brown, coffee-like and the similar.

Complementary colours are two colours of which one is not contained at all in the
other colour. They are opposite each other on the Ostwald’s colour wheel. These are orange
and blue (because orange results from mixing red and yellow, i.e. it does not contain blue at
all), violet and yellow, red and green.

The rainbow colours include a spectrum of six colours (primary and secondary ones)
which can be seen by letting the beams of light pass through a prism.

MEANING OF COLOURS

We receive most information from the environment, ninety per cent, by means of visual
perception. The human eye sees in colour, and therefore this information is of great
significance.

According to the colour we select what to wear and we design our flats. In the air, water
and land traffic, lights of various colours regulate the traffic, electricians use colour to
distinguish the electrical cables, etc.

Besides transmitting information, colours also affect the
mood. Red refreshes, green calms down, blue helps in
concentrating, brown makes you sleepy. Some compositions
of colours are considered harmonious, whereas others are
disturbing and considered disharmonious.

Colours have symbolic meanings. Black is the colour of
sorrow, white means purity, innocence, red means strong
feelings, and yellow is the colour of envy.

HOW DO WE PERCEIVE COLOURS

Eye and brain play a common role in generating a
colour image. There are two types of photoreceptors on the
retina (cones and rods) and they convert light energy into neural pulses. The vision receptors
consist of about 130 million rods and about 7 million cones.
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Rods are vision elements in dim light that do not distinguish colours, but they are very
sensitive. They are distributed towards the outer edge of the retina and are mainly significant
for seeing in the dark.

Cones are concentrated on a relatively small, central area of the retina, perform their
task in daylight and can distinguish colours. This is possible because they contain three
different pigments. Looking by means of cones is much clearer and with higher acuity than
looking by rods, but it is possible only at relatively high levels of light.

fon

According to the trichromatic theory of vision there are three kinds of cones that contain
pigments whose main absorption lies approximately in the area of short wavelengths of S -
TRITOS visible spectrum for blue colours, in the area of medium wavelengths of the visible
spectrum for yellow-green colours M - DEUTEROS and in the area of long wavelengths of the
visible spectrum for yellow-red colours L - PROTOS.

For each of these three types of receptors it is possible to make theoretical curves of
spectral sensitivity. These curves overlap.

The perception of colours by daltonists differs from “normal” persons because of the
deviation from the normal, function of one or several cones.

Trichromats
Three Kinds of Cones: Red Green Blue

Simulation)
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TYPES OF DISORDERS

There are many types of colour blindness. The most common is the red-green
hereditary photoreceptor disorder, but there are also possible acquired forms due to the
damage to the retina, optical nerve or superior brain centres. Other forms of colour blindness
are much less frequent. They include problems in distinguishing blue from yellow, and the least
frequent form is complete colour blindness or monochromacy, where the affected person
cannot distinguish any colour from grey, as in a black and white movie.

The deficiency prevails in male persons (about 8% of all men, as opposed to 0.4%
females).

The type to which the person affected by colour vision problems belongs will be
determined by which of the primary receptors does not function properly (for red, green or blue
colour).

PROTANOMALIA Reduced sensitivity of receptors to red
light

PROTANOPIA Lack of receptors for red light

DEUTERANOMALY Reduced sensitivity of receptors to green
light

DEUTERANOPIA Lack of receptors for green light

TRITANOMALY Reduced sensitivity of receptors to blue
light

TRITANOPIA Lack of receptors for blue light

MONOCHROMASY, ACHROMASY Complete colour blindness
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MONOCHROMACY

Monochromacy, i.e. total colour blindness is a condition when only one or no kind of
cones exist. The monochromats have no possibility of distinguishing colours but rather have
only the possibility of perceiving lighter and darker hues.

It occurs in two basic forms:

1. rod monochromacy or achromatopsia — the retina contains only rods so that apart
from the impossibility to perceive colours the vision is also poorer with the normal
intensity of light whereas at night the person with full functional capability of rods, sees
relatively well — nyctalopia. Ambliopia, nistagmus, photophobia and poor vision in
daylight occur. While achromatopsia is relatively rare in general population, it is very
frequent on the island of Pingelap, in Micronesia, where it is known under the name of
maskun and 1/12 of population is supposed to suffer from it. In the great storm which
destroyed the island in 18" century, one of the survived male persons carried the gene
of achromatopsia and today approximately 30% of population of this island carry this
gene.

2. cone monochromacy - in the retina there are rods and one kind of cones. In this type
of monochromacy the person sees well in daylight, but has not the possibility of
distinguishing colours. We distinguish blue, red and green monochromacy. In such
persons usually there occurs also nistagmus, photophobia, reduced visual acuity (5% -
40%) and myopia. Such persons see everything in hues of one primary colour. If one
looks through a coloured glass, the entire world is yellow, red, etc. depending on the
colour of the filter. This is how it is seen by the monochromats with cones, but they have
no previous experience with colours in order to be able to say in which colour they see.

DICHROMACY

Dichromacy is a condition when there are only two types of cones. Protanopes,
deuteranopes and tritanopes are dichromats. They receive colours by mixing only two basic
colours whereas normal persons use three colours. Persons with such disorder are aware of
their deficiency which can cause problems in performing everyday tasks.

ANOMALOUS TRICHROMACY

Persons affected by anomalous trichromacy see all the primary colours but have trouble
in distinguishing the hues of a certain primary colour since their sensitivity of receptors for a
certain colour is reduced. Such persons are called anomalous trichromats, and depending on
the hue of the primary colour that they have problems in distinguishing they may be:
protanomals, deuteranomals or tritanomals.

Protanomals need more red colour in the mixture of red and green than persons with
normal colour vision, the deuteroanomals need more green. Persons with such colour vision
deficiency are often not even aware of their drawback, and regularly perform the activities that
would require normal vision. The only problem they have is the colour recognition test.
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Anomalous trichromats can often easily identify camouflage clothes, net or colour
designed for people with normal vision. They tend more towards learning of textures and this
allows them to see camouflage patterns.

Protanopia (0.7% of all people) is a shortage of
cones sensitive to longer wavelengths. Such persons
cannot distinguish colours in the green-yellow-red part
of the spectrum. They have a neutral point in the green
area about 492nm i.e. they cannot distinguish light of
this wavelength from the white colour. For protanopes
the intensity of red, orange and yellow is significantly
reduced and this reduction can be so expressed that
there are difficulties in distinguishing the red colour
from black or dark grey, so that the red traffic light may
seem to be turned off. Such persons can learn how to -
distinguish red yellow and green light primarily on the basis of intensity, rather than on the
basis of visible difference in the colour. For instance, in a pink flower radiating red and blue
light a protanope can see only blue.

» Rainbow colours as seen by a person with
normal colour vision

» Rainbow colours as seen by a person with
protanopia (deficiency in colour perception
in the green-yellow-red part of the
spectrum, with reduced sensitivity to red)

> A protanope will not see number 37

Deuteranopia (1.5% of all people) means a shortage of cones sensitive to medium
wavelengths. These persons cannot distinguish colours in the green-yellow-red part of the
spectrum. Their neutral point is at 489nm. The deuteranopes have the same problem with
distinguishing colours, but the recognition of hues is not disturbed. They perceive red and
orange and yellow and green the same as various hues of violet and blue.
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Deuteranopia, one of the less frequent deficiencies of colour vision that affects about
1.5% of population, is known as daltonism; after John Dalton who was the first to describe the
disease (Dalton’s diagnosis has been confirmed as deuteranopy as late as in 1995, about 150
years after his death, by means of DNK analysis of his eyeball).

» Rainbow colours as seen by a person with
normal colour vision

» Rainbow colours as seen by a person
affected by deuteranopia (colour perception
deficiency in green-yellow-red part of the
spectrum, with reduced sensitivity to green)

o

» A deuteranope will not see number 49

Tritanopia (less than 1% of population) shortage of cones sensitive to shorter
wavelengths. Persons with this deficiency cannot distinguish colours in the blue-yellow part of
the visible spectrum. This form of deficiency is inherited autosomally.

47



» Rainbow colours as perceived by a person
with normal colour vision

» Rainbow colours as seen by a tritanope
(poor distinction of colours in the blue-
yellow part of spectrum)

» A tritanope will not see number 56

CAUSES OF DISORDER

The disorder can be caused by hereditary disease, acquired disease, medicines,
chemicals and ageing.

HEREDITARY DISEASES are the most common cause of colour blindness. In case of
x chromosome mutation it is passed on from the diseased father through the daughter, who
is the disease carrier having no troubles with colour vision, to male descendants. It is a disease
which affects much more frequently male persons. The deficiency degree does not change for
years — in little children it is the same as in the adult age. There are also many other mutations
— mutations capable of causing colour blindness originate from at least 19 different
chromosomes and many different genes: cone dystrophy, acromatopsia, retinitis
pigmentosa (affecting in the beginning the rods, and can later progress and affect the cones
and thus cause colour blindness), diabetes, senile macular degeneration, retinoblastoma.
Hereditary colour blindness can be congenital (from birth) or it can progress gradually through
life. Depending on the mutation it can be non-progressive (the defect remaining the same all
through the life) or progressive. Progressive phenotypes include the degeneration of the retina
and other parts of the eye, and certain forms of colour blindness can progress into real
blindness.
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ACQUIRED DISEASES often give atypical syndromes unlike the genetic disorder, e.g.
the acquired colour blindness is possible only in a small portion of the visual field whereas on
the other places normal colour vision is retained. Some forms of acquired colour blindness are
reversible. Rarely can temporary colour disorders occur in case of migraine.

Shaken baby syndrome (syndrome of a baby maltreated by strong shaking) — may cause
damage of the retina and brain and consequently colour blindness, accidents and other forms
of trauma, UV damage (inadequate or no protection). Most of UV damaging occurs in the
childhood and this type of retina degeneration is the leading cause of blindness in the world.
Damages usually occur at the senior age.

Other diseases in which this disorder can occur
include: diabetes, glaucoma, macular
degeneration, Alzheimer disease, Parkinson’s ¥
disease, chronic alcoholism, leukaemia and
some types of anaemia.

SOME MEDICINES for the treatment of cardiac diseases, higher blood pressure,
psychiatric problems can cause difficulties in recognising the colours.

With AGEING the capability of recognising colours becomes gradually weaker.

CHEMICALS to which we are exposed at our workplace can affect the capability of
colour recognition (carbon disulphide, fertilisers, some aromatic hydrocarbons e.g. styrene in
the production of styrofoam).

TESTING COLOUR PERCEPTION

Tests are of special significance in determining the working capability for certain
professions, as well as the capability of managing transport means. There are various methods
of diagnosing this disease. Those most often used include:
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Pseudoisochromatic plates according to Ishihara, Stilling, Hertel, Hardy-Rand-Rittler.
The discrimination method is used or the method of separating the offered colours.

Usually the Ishihara tables are used, called so after dr. Shinobu Ishihara from the
University of Tokyo, who was the first to use them in 1917. The tables consist of 38 plates, and
on each plate there is a circle made of a multitude of points of different sizes, colours and hues.
Among these points one can read, just because of a different colour, the actual determined
number, letter or form. Persons having trouble with colour recognition will not be able to
recognize the given number, or will see a different number. Based on such testing it can be
determined which are the colours the person does not recognise.

Farnsworth test uses the method of comparison of the offered colours.

Round plates of different tones of the same saturation and brightness need to be
arranged in a circle or a series according to their similarity. In D-15 test, starting from the basic
blue test plate, a series of 15 discs are arranged in order of similarity, one after the other, in a
circle. A special scheme is used to enter the order in which the respondent arranged the
colours. In case of colour vision disorder the person has problems in arranging the normal
order of the series of coloured discs. A somewhat more demanding test is the big Farnsworth-
Munsell 100-Hue test where 85 coloured chips have to be arranged in the correct order.




Anomaloscope according to Nagel is an instrument with built-in prisms which divide
light into spectral colours. It belongs to quantitative
diagnostic tests used to make the final opinion in case
of dicromatopsias related to professional transport.

Principle of operation: a circular test field is
divided into two halves: bottom yellow half, where light
intensity can be varied, and upper half, where by
combining of red and green colour, yellow can be
obtained. The respondents adjust by themselves the
mixture of red and green colour, in order to obtain
yellow, which would be the same as the yellow of the
bottom half of the circular test field. According to the
ratio of the green and red colour, adjusted by the
respondent, the anomaly quotient is calculated. The person with a disorder for the red colour,
adds to the mixture more red, and the person with a disorder for the green colour adds too
much green. The anomaly quotient is normally 1 (AQ = 0.7-1.4). The anomaly quotient lower
than 1 means disorder for the red colour (protanomaly), and the quotient greater than 1 is the
disorder for the green colour (deuteranomaly).

Colour vision tests suitable for children can be based on the principle of separating the
offered colours by answering “similar” and “not similar” in distinguishing sticks / figures of
different colours. There are also special issues of pseudo-isochromatic tables of various
authors, e.g. Ishihara, Color vision testing “Made Easy” et al. which contain various geometrical
shapes, e.g. squares, circles and triangles, instead of numbers and letters. For colour testing
the Polak’s plates which contain different pictures familiar to children in the shapes of different
animals are also used.




THERAPY

There is basically no therapy that could cure the condition of colour blindness.

Inherited colour blindness cannot be cured. The disorder caused as consequence of
other diseases or conditions is cured by treating the basic disease. By wearing coloured filters
on the glasses or using coloured contact lenses the perception of contrast can be improved,
but this will still not affect the recognition of colours.

CONCLUSION

Modern traffic with high speeds, on land, sea and air, with its signs and signals and the
participation of a large number of drivers requires proper colour vision since persons with
colour disorder may be dangerous for themselves and all the other traffic participants.

More than 100 professions would be difficult to perform due to discromatopsy, such as
physicians, dentists, dental technicians, hairdressers, beauticians, workers in the paint
industry, food industry, etc.

The problem of distinguishing colours is a special problem in children. In their age it
causes problems in studying, and it can have consequences in the psychological development
of a child, so that a child may have a feeling of being less worthy in relation to other children. It
may thus happen that little children at kindergarten or at school in lower classes paint a house
roof green or grass red, and then be laughed at by other children because of that. Books in
colour, chalks in colour, geographic atlases — all these represent problems for such children.
Early detection of discromatopsia offers possibilities to children to get used to the disorder in
colour perception and to find an adequate way of learning and acquiring knowledge during
education. The aim of early detection of the disorder is the proper choice of the profession and
avoidance of all the problems that might be caused by late discovery of individual colour
disorders.
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8. Soucasna refrak€ni chirurgie

Mgr Radek Anderle
LF MU, doktorské studium (Iékatské biofyzika), 1. roénik
anderleradek@seznam.cz

Anotace :

Tématem piednasky jsou soucasné moznosti chirurgického feSeni refrakénich vad oka, které
zahrnuji operace rohovkové a nitroo¢ni.

Tematicky je rozdélena na operace rohovkové a nitroo¢ni.

Rohovkové chirurgie zahrnuje laserovou refrakéni chirurgii, rohovkové implantaty a incizni
metody k odstranéni astigmatismu. Nitroo¢ni refrakéni chirurgie odstranuje refrakéni vady
pomoci nitroo¢nich fakickych cocek a refrakéni vyménou Cocek. Kombinace rohovkovych a
nitroo¢nich metod se nazyvéa bioptika a pouziva se pro feSeni vyssich stupiili refrakénich vad.
Laserova refrakéni chirurgie — nejcastéjSi soucasné metody laserové refrakéni chirurgie
(LASIK, FemtoLASIK, PRK). Indikace a kontraindikace pouziti téchto metod,
fotodokumentace + video zékroku.

Rohovkové implantaty — intrastromalni rohovkové prstence (ICRS) a inlaye.

Incizni metody - pro fesSeni astigmatismu. Astigmatickd keratotomie (AK) a limbalni relaxacni
incize (LRI).

Fakické nitroocni CoCky — piednékomorové a zadnékomorové fakické cocky. Indikace a
kontraindikace pouziti téchto metod, fotodokumentace + video zékroku.

Refrakéni vymény cCocek (Refractive Lens Exchange-RLE, Presbyopic Lens Exchange-
PRELEX) — indikace a popis typl nitroo¢nich co¢ek pouzivanych k implantaci (monofokalni,
multifokdlni, akomodativni, sférické, asférické, torické a jejich kombinace). Indikace a
kontraindikace pouziti téchto metod, fotodokumentace + video zékroku.

Bioptika — kombinace rohovkovych a nitroo¢nich metod, vyznam pro refrakéni chirurgii.

Abstract:

The current state of refractive surgery

The aim of paper is the review of current possibilities of surgical treatment of ocular refractive
errors.

The theme contains corneal and intraocular refractive surgery.

Corneal refractive surgery includes laser surgery, corneal implants and corneal incision methods
for the treatment of corneal astigmatism. Intraocular refractive surgery includes implantation of
phakic intraocular lenses and refractive lens exchange (RLE) and the combination of corneal
and intraocular methods - bioptics.

Laser refractive surgery is the most common current methods of refractive surgery (LASIK,
FemtoLASIK, PRK). Indications and contraindications of these methods, photographs and
video of the procedure.

Corneal implants - intrastromal corneal ring segments (ICRS) and inlays.

Incision methods for astigmatism correction include astigmatic keratotomy (AK) and limbal
relaxing incisions (LRI).

Phakic intraocular lens - anterior and posterior phakic lens, indications and contraindications of
these methods, photographs and video of the procedure.

Refractive lens exchange (RLE) and presbyopis lens exchange (PRELEX) with implantation of
monofocal, multifocal, accommodative, spherical, aspherical, toric intraocular lenses, and their
combinations. Indications and contraindications of these methods, photographs and video of the
procedure.

Bioptics - a combination of corneal and intraocular methods suitable for removal of highest
degree of refractive errors
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Text pirednasky :
Tento text pojednava o soucasnych moznostech jak lze chirurgicky fesit refrak¢ni vady oka.

Refrakce:

Z fyzikalniho hlediska jde o lom svétla

Z pohledu optometrie vyjadiuje pomér mezi axidlni délkou oka a lomivosti optického systému
oka jako celku. V ptipad€ nerovnovahy tohoto poméru vznikaji refrakéni vady.

Z.akladni déleni refrakc¢ni chirurgie:

* Rohovkova refrakcni chirurgie — metody zahrnuté v této ¢asti méni zakfiveni rohovky a
tim jeji optickou mohutnost.

* Nitroocni refrakcni chirurgie — vklada nové optické Eleny nebo zahrnuje vyménu
puvodni lidské ocky.

Co se déje s klientem na klinice, ktery se chce zbavit bryli?

Kazdy pacient, ktery prichazi na kliniku s pranim odlozit svou
korekci, podstupuje vstupni vySetreni:

e Anamnéza formou dotazniku — osobni a rodinn4 anamnéza, motivace klienta, uZivané
1€ky, prod€land a soucasnd onemocnéni, zrakové preference...

* ARM + NT + Fokometr — objektivni refrakce pomoci autorefrakto-keratometru, zmékeni
nitroo¢niho tlaku bezkontaktnim tonometrem, zméteni vlastni brylové korekce.

* IOL — master (biometrie, WtW) — keratometrie, axialni délka oka, hloubka piedni
komory, primér rohovky.

* Pentacam — piistroj pro analyzu rohovky — keratometrie pfedni a zadni plochy rohovky,
tloustka rohovky, hloubka piedni komory, densitometrie, srovnani s normativni databazi
(klasifikace keratokonu)

* Wavefront analyza — aberometrie, méii aberace nizSich i vyssich fadi, rozdéleni dle
Zernikeho polynomd.

* Refrakce optometrista — subjektivni refrakce — vizus naturélni, vizus se stavajici korekei,
monokularni  subjektivni refrakce (Snellenovy optotypy, cylindrickd slozka pomoci
Jacksonovych zktizenych cylindri, R/G test...), binokuldrni refrakce na polatestech +
dopliikové testy pro monokularni dokorigovani za binokuldrnich podminek.

e Pohovor s lékarfem — zhodnoceni dosavadnich vysetieni, predb&zné navrhnuti zakroku,
vydani informovaného zakroku s informacemi o pribéhu 1é¢by a moznych rizicich.

* Cykloplegie + mydriaza — ARM + vizus

® VySetieni predniho a zadniho segmentu — na Sté&rbinové lampé, mozna dalsi
vySetfeni dle nalezu.
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Laserova refrakéni chirurgie:

* PRK(fotorefrakéni keratektomie)

* LASEK (Laser SubEpithelial Keratectomy)
* Epi-LASIK

* LASIK (Laser in Situ Keratomileusis)

* FemtoLASIK (All-laser-lasik)

Kontraindikace laserovych zakroki:

* Relativni — onemocnéni pojiva a vaskulitidy (revm. Arthritis, lupus erythematodes...),
diabetes mallitus, keratoconjunctivis sicca, herpetickd keratitida, keratokonus.

* Absolutni — nekontrolovatelné onemocnéni pojiva a vaskulitidy (revm. Arthritis, lupus
erythematodes...), Sjorgentiv syndrom apod. s tezkym syndromem suchého oka, aktivni zanéty
o¢i, té¢zka forma keratoconjunctivis sicca (Schirmer mensi neZ 5mm), anestezie rohovky,
lagophtalmus.

PRK - indikace

* kratkozrakost cca do - 6 Dsf

* dalekozrakost vétSinou ne / +3Dsf

» astigmatismus cca do 3 Dcyl

* kdyz neni vhodny LASIK - tenka rohovka +
Siroké zornice , pfedni rohovkova distrofie

* ., VEk minimalné 18 let*

* rohovka minimalné 460 mikronii

* piimétfeny slzny film

PRK - postup:
Lokalni anestezie rohovky pomoci ocnich kapek, odstranéni epitelu pomoci 40% alkoholu
(aplikace cca 15-25 sekund), odstranéni refrakéni vady pomoci excimer laseru, kryti kontaktni
b&hem prvnich 4 dnti (epitelizace).
* vétSinou ob¢ o¢i nardz

* vyhody: technicky a technologicky jednoduché, bez fezu do rohovky, nejstar$i metoda =
nejdelsi zkuSenosti

* nevyhody: poopera¢ni ptechodné fezani, paleni, slzeni, nékdy az bolest, delsi zrakova
rehabilitace

LASIK — indikace:

* kratkozrakost cca do -10 Dsf
» dalekozrakost cca do +5 Dsf
« astigmatismus cca do 5 Dcyl
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¢ ,,VEk minimaln¢ 18 let*

* rohovka minimalné 480 mikront
* stabilni refrak¢ni vada

* pfiméfeny slzny film

LASIK — postup:

Lokalni anestezie aplikaci ocnich kapek, vytvofeni rohovkové lamely (flapu) pomoci
mechanického mikrokeratomu, odstranéni refrakéni vady excimer laserem, piiklopeni lamely,
n¢kdy kryci kontaktni ¢ocka.

* vyhody: siroky indika¢ni rozsah, rychla obnova zrakovych funkci, minimalni nebo Zadna
pooperacni bolest

* nevyhody: mozné mechanické poskozeni rohovkové lamely (nekompletni lamela, free cap,
button hole...)

Femto — LASIK:

« indikace stejné jako pro LASIK

» tvorba rohovkové lamely laserem bez nutnosti mechanického ptistroje

* laser vytvofi mikrobublinky (mikroevaporace) v pozadované tloust’ce rohovky — jeji nasledné
odlouceni

* ptesné (uniformni tloustka — moznost ultratenké lamely 90 / 110mikronti - SBK)

Femtosekundovy laser Ziemer LDV:

* pevnolatkovy diodovy laser (Ytterbium -Yb)

* vlnova délka: 1020 — 1060 nm

» délka pulsu: 200 — 350 fs (0,000 000 000 000 250 s)
* rychlost vytvoreni flapu: cca 20 sekund

e pramér flapu: 8,5 -9,0 - 9,5 -10,0 mm

* tloustka flapu: 90 — 100 — 110 —140 mikronii

Vyhody pouziti femto laseru:

* Setrng¢jsi ke tkani

» technologicky novéjsi, presnéjsi

* velmi dobie snaSen (vakuum do 700mbar)

* vyborna zrakova ostrost jiz 1. pooperacni den

» mens$i riziko poopera¢niho syndromu suchého oka

* moznost volby pozice hinge (nasalné, nahote,...)

* vEtsi presnost pozadované tloustky flapa (90, 110, 140)
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Aplikace femto laser:

* rohovkova lamela (LASIK, lamelarni keratoplastiky)
* rohovkové tunely pro ICRS (Kerarings,...)

* odstranéni kratkozrakosti (Flex, 3D, 6D)

* operace katarakty

ICRS

« intrastromalni rohovkové prstence

* v soucasnosti se pouziva pro 1écbu keratokonu

* oplost'uje a stabilizuje rohovku

* Postup: Vytvofeni tunelu pro keraring pomoci mechanického nastroje nebo femto laseru,
vlozeni prstence do vytvoreného tunelu.

* vyrobeno z tvrdého akrylatu

Inlaye:
* rohovkové implantaty pro klienty s presbyopii
» vkladaji se do stromatu po odklopeni lamely (tvorba lamely jako u LASIK nebo
FemtoLASIK)
* funguji na principu stenopeického otvoru nebo multifokdlni design

*Naptiklad: KAMRA (AcuFocus)-primér 3,8mm, primér otvoru 1,6mm (2,5D), tloustka 5
mikrontl. V celé ploSe prstence jsou mikrootvory v fadu mikroni pro lepsi vyzivu rohovky. Dle
studii neovliviiuje vidéni na dalku.

Astigmaticka keratotomie (AK):

* incize diamantovym noZem u okraje rohovky pro 1écbu vysokého astigmatismu(ptedevs§im
mixtus)

* poloha a délka narezli dle astigmatismu

* oploStujeme rohovku v nejstrméjsi rovin€ a vyklenujeme v roviné ploché

LRI — limbalni relaxac¢ni incise:

* technicky totozna s AK

* do cyl cca 4 Dpt

* provadi se v oblast chirurgického limbu — oproti AK vice v periferii
» mensi U€innost, ale lepsi predvidatelnost nez AK

» vétSinou spolecné s operaci katarakty nebo RLE

Fakické nitroo¢ni ¢oCky:
* umisténi korek¢niho optického aparatu (umelé nitroocni cocky) dovniti oka

» zachovani lidské cocky

57



Fakické ¢oCky — indikace:

- kratkozrakost nad -6 Dsf

- dalekozrakost nad +3 D

- astigmatismus nad 3D

- nevhodnost laserové operace excimerovym laserem (tloustka rohovky, keratokonus)
- vék do 40 let (zachovana akomodace vlastni ¢ocky)

Fakicka ¢ofka — vyhody:

» Siroky indikac¢ni rozsah (-25D az +10D)

* rychla obnova zrakovych funkci

» velka ptesnost vysledku i u velmi vysokych vad

» minimalni nezddouci projevy

* mozna kombinace s laserovou refr. chirurgii =BIOPTIKA
* je reverzibilni (moznost uvedeni do piivodniho stavu)

Visian ICL (Implantable Collamer Lens):

» indikace — myopie, hypermetropie +astigmatismus

* dioptrické rozmezi: -0.5 az -18.0, +0.5 az +10.0, cylindr +0.5 az 6.0

*Vyhody:

-biokompatibilni material — Collamer

-4 body fixace (s minim. Traumatizaci retropupil.struktur)

-optickd zona az 5.8mm (do -9.0 u V4B)

-implantace fezem pouze 3.0mm — bez sutury

Nevyhoda:

-potieba piedoperacni laserové iridotomie ¢i peroperacni iridektomie (dva otvory)

Visian ICL- kontraindikace:

Rohovkové resp.
Endotelova patologie
Glaukom

Uveitida
Pigmentova disperze
PEX syndrom

Uzky komorovy thel
Katarakta

ICL — postup:

- lokélni anestezie

- v ptipadé torické ICL oznaceni osy cylindru vsed¢ markerem
- temporalni rohovkova incize 3.0 mm + paracentéza 1.0 mm

- aplikace viskoelastického materialu pro ochranu o¢nich tkani
- aplikace srolované ICL pomoci cartridge

- rozvinuti a Gprava pozice ICL
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- vyplachnuti viskoelastického materialu
Artisan:

* pfedn¢komorova ,,iris claw* ¢ocka. (uchyceni na duhovku)
» indikace — myopie, hypermetropie /+ astigmatismus
» dioptrické rozmezi -1.0 az -23.5, +1.0 az +12.0, cylindr 1.0 az 7.0

* Vyhody:

-biokompatibilni material - PMMA
-2 body fixace na duhovku — iris claw
-optickd zona az 6mm

* Nevyhoda:
-potieba piedoperacni laserové iridotomie ¢i peroperacni iridektomie
-implantace fezem 5 az 6mm - sutura

AcrySof Cachet:

* pirednékomorova ¢ocka

* indikace — myopie

* dioptrické rozmezi -6.0 / -16.5D

* biokompatibilni material — hydrofobni akrylat AcrySof

* 4 body fixace (s minimalni traumatizaci komorového thlu)

» Siroka optickd zona 6.0mm — minimum vedlej$ich fenomént

* bez potieby piedoperacni laserové iridotomie ¢i peroperacni iridektomie
« implantace fezem pouze 2.6mm — bez sutury

RLE (Refractive Lens Exchange):

* odstranéni vlastni nitroo¢ni ¢ocky z dlivodl odstranéni dioptrické vady pacienta
* na misto ptvodni ¢ocky je ndsledné¢ uloZena uméla nitroo¢ni ¢ocka o optické sile, kterd
vyrovna dioptrickou vadu pacienta

Indikace — kratkozrakost, dalekozrakost, astigmatismus, presbyopie,pacienti nad 40 let véku.

Postup:

* lokalni anestezie, fez 2-3mm

» pomoci ultrazvuku a sani odstranéna vlastni ¢ocka pacienta obdobné jako u operace Sedého
zékalu (fakoaspirace /fakoemulzifikace)

* implantace umélé nitroo¢ni ¢ocky

Typy ¢ocek pro RLE:
* Jednoohniskové
» Asférické
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* Torické

» Akomodacni

» Multifokalni

» Multifokalni torické

PRELEX (Presbyopic Lens Exchange)

» refrakéni vymeéna ¢ocky s implantaci multifokalni / difrak¢éni IOL
* po 40. roce

* oboustranna implantace, ale i jednostranna

* motivovany pacient

» realistickd ocekavani

AcrySof ReSTORE:

 kombinace apodizované difrakéni a refrakcéni technologie
* ADD 3,0 Dpt
* dobra funkce je zavisld na velikosti zornice

Vyhody PRELEX:

» vidéni do dalky i do blizka bez bryli
* odstranuje riziko vzniku katarakty
* pti nespokojenosti moznost vymény za monofokalni IOL

Biotika

* Kombinace ICL + LASIK

* 1) Flap — cca 100pum

* 2) Implantace ICL s nejvétsi moznou optickou zénou
* 3) Lifting flapu + laser sf, event. sf + cyl.

Indikace:

* vysokd myopie, myopie + astigmatismus

* nizky ve€k pacienta s rizikem progrese myopie
* Sirokd zornice



9. Hydrodynamika oka a zmeény nitroocniho
tlaku v zavislosti na fyzickeé aktivité
Bc. Alena Kulhankova

UP Olomouc, Prirodovédecka fakulta, 4. ro¢nik
e-mail: alenkal 988(@seznam.cz

Anotace:

Prednaska je zaméfena na problematiku vytvafeni, cirkulace a vstfebavani komorové tekutiny v
oku. Déle je popsan vzdjemny vztah dynamiky komorové tekutiny a hodnot nitroo¢niho tlaku.
Poté se vénuje interpretaci vysledkd provedené vyzkumné studie s nazvem “Zmény nitroo¢niho
tlaku v zavislosti na fyzické aktivité” a srovnani se zahrani¢ni studii na podobné téma.

Abstract:

Lecture is focused on the creation, circulation and absorption of humor aqueous in the
eye. The following described the interaction of fluid dynamics and values of intraocular
pressure. Then focuses on interpreting the results of the research study titled "Changes
in intraocular pressure, depending on physical activity" and compared with foreign
studies on a similar theme.

Text prednasky :
Dobry den,

Téma, o kterém budu mluvit, jsem si vybrala pro svou bakalafskou praci a v nasledujici
prezentaci bych Vas chtéla sezndmit s poznatky a vysledky, ke kterym jsem dospéla. Obsahem
prace jsem chtéla poukazat na dilezitost spravné hydrodynamiky pro udrzeni fyziologickych
funkci oka, stejné jako na vhodnost pravidelnych prohlidek u oftalmologli a méteni hodnot
nitroo¢niho tlaku, pro v€asnou diagnézu piipadnych onemocnéni. V praktické casti jsem
vénovala provedené vyzkumné studii zabyvajici se zménami nitroo¢niho tlaku v zavislosti na
fyzické aktivite.

Pod pojem hydrodynamicky systém oka lze zafadit tvorbu, cirkulaci a vstfebavani
komorové tekutiny. Pomér mezi témito veli¢inami urcuje vyznamnou diagnostickou hodnotu a
to vysi nitroo¢niho tlaku. Poruchami hydrodynamiky se rozumi hypersekrece nebo naopak
znesnadnéni odtoku komorové tekutiny z oka, ¢imz dochazi ke zvyseni NOT. Tyto poruchy
hraji vZdy vyznamnou roli v rozvoji patofyziologickych mechanismt glaukomu.

Z anatomického hlediska jsou pro hydrodynamiku dtlezité struktury ptedni a zadni o¢ni
komory. Ptedev§im pak tasnaté télisko, kde se komorova tekutina vytvari a
duhovkoroohovkovy uhel jimz se naopak vstfebava zpét do cévniho systému.

Oko obsahuje cca 200- 300 mm’ komorové tekutiny. Z fyziologického hlediska je
komorova tekutina ¢ird, bezbarva, hypertonicka tekutina s vysokym podilem kyseliny askorbové
a minimdlnim obsahem proteinti. Vysoky obsah kyseliny askorbové caste¢né pfispiva
k vstiebavani UV zafeni, které mize zpiisobovat zkaleni cocky- kataraktu. Zaroven slouzi jako
sbératel volnych radikdld a uplatiuje se téz v imunitni odpovédi. Zakladnimi kationty
obsazenymi v komorové tekuting jsou draslik a sodik. Dale byly v komorové tekutiné zjiStény
stopy dalSich latek napt. kyselina hyaluronova, kyselina nikotinova, riboflavin, histamin a dalsi.

Komorova tekutina je produkovana fasnatym téliskem. Konkrétné pirestupnym
mechanismem z jeho kapilarni sité v processus ciliares, které vybihaji do zadni komory a tvoii
tak vétsi nepravidelny povrch, do zadni oéni komory. Samotny proces vytvareni ma dvé faze.
Nejprve dochazi k pasivni ultrafiltraci plazmy z kapilarni sit€¢ do stromatu vybézkt. Druhym
procesem je aktivni sekrece ciliarnim epitelem do zadni oc¢ni komory. Cely ciliarni epitel je
piekazkou k volnému priniku makromolekul do zadni komory. Tésnéd spojeni povrchu vrstvy
nepigmentovanych bun¢k epitelu tvoii tzv. hematookuldrni bariéru, kterd za fyziologického
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stavu zabranuje priniku velkych a stifedné velkych molekul, a zarovenn umoznuje difuzi vody a
malych molekul.

Cirkulace komorové tekutiny v oku ma nezastupitelny vyznam pro udrzeni stalého
vnitiniho prostfedi, optickych parametri a podili se na metabolismu bezcévnych tkéani
v prednim segmentu oka. Nejprve je aktivni sekreci do zadni o¢ni komory vytvafena primarni
nitroo¢ni tekutina. Ta omyva ¢ocku a umozituje vymeénu zivin. Po pfibrani metabolitli a dalSich
latek se tekutina oznacuje jiz jako sekundarni komorova tekutina a prochézi skrze zornici do
ptedni komory, kde dale proudi. Cirkulace v pfedni komote je podminéna teplotnim rozdilem
duhovky a rohovky.

Komorova tekutina odtékd z pfedni komory nékolika zplisoby. Hlavni tzv. konvencni
cestou skrz tram¢inu duhovkorohovkového uhlu nebo vedlejsi nekonvenéni uveoskleralni
cestou. Nepatrné mnozstvi komorové tekutiny mizi rohovkou. Diky Cetnym kryptdm a lakunam
v ptednim listu duhovky, které dovoluji prichodu komorové tekutiny do jejiho stromatu, mize
téz odchéazet duhovkovymi cévami.

rohovka

konvenéni cesta
odtoku

duhovka nekonvenéni

{uveoskleraini)
cesta odtoku

/

zavésny ciliarni
aparat tocky téleso

Konvencni cesta vede zjednodusen¢ fe¢eno z predni komory pies tramc¢inu komorového
uhlu do Schlemova kanalu a dale vodnimi vénami do obéhového systému. Odtok tekutiny pies
tramc¢inu se uskuteciiuje skrze pory a kandlky. Jejich velikost se smérem ke Schlemovu kanalu
zmensuje. Tramcinu Ize rozdé€lit na dvé oblasti, pfedni a zadni. Pfedni nefiltrujici oblast neni
v kontaktu se Schlemovym kanalem a tvoii ji uvedlni trabekulum a korneoskleralni trabekulum.
Zadni filtratni oblast je tvofena juxtakanikuldrnim trabekulem a tésné naléhd na endotel
Schlemova kanalu. Velikost trabekularnich pora je omezena, takze pii odtoku muize dochazet
k ucpavani malych pérd veétSimi Casticemi obsazenymi v komorové tekuting, a tim
k znesnadnéni odtoku tekutiny. Proto maji buniky trabekula vysokou schopnost fagocytdzy,
pomoci které odstraiiuji tyto Castice, bunény odpad a molekuly bilkovin. Vnitini vrstva
endotelu Schlemova kanalu je schopna vytvareni vakuol, pérti a kanalkli pro odtok komorové
tekutiny a dalSich ¢astic do Schlemova kanalu. Jejich velikost zavisi na tlaku v predni o¢ni
komote. Pokud je nitroo¢ni tlak (NOT) vyssi, vakuoly se zvétSuji a opacné, je li NOT nizsi
velikost vakuol se zmen$i. Vnitini sténa kandlu pak slouzi jako jednosmérnad chlopenn bréanici
zpétnému toku tekutiny do tram¢iny a dale do pfedni komory. Z vné&jsi stény Schlemova kanalu
pak odstupuji kolektory, které jej spojuji s cévnim systémem v oblasti limbu. Velké, tzv. ptimé
kolektory, probihaji piimo do episkleralni venozni pletené. Cetnéjsi a mensi nepiimé kolektory
jsou propojeny s intraskleralni kapildrni siti blize ke kandlu. Konven¢ni odtokova cesta
komorové tekutiny je zavisld na tlaku. Pfi kratkodobém zvysSeni NOT se trabekularni aparat
roztahuje a usnadiiuje se tak odtok komorové tekutiny, tato schopnost vSak s ptibyvajicim
vékem vyznamné klesa. Pii delSim zvySeni NOT pak dojde ke stlaCovani trabekuldrniho
systému predevsim v ¢asti naléhajici na Schlemtv kanal, kde je kolisani tlaku nejvétsi. Dochazi
k deformaci stény Schlemova kanalu, zmenSeni jeho prisvitu a tim ke zmenSeni odtokové
snadnosti.

Nekonvenéni neboli uveosklerdlni odtokova cesta zastupuje v oku chybéjici lymfaticky
systém. Je vyznamna pfi eliminaci potencidlné toxickych tkanovych metabolitd. Za normalniho
NOT zprostfedkovava odtok pfiblizn€¢ 10- 30ti % komorové tekutiny pii rychlosti 0,2
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pl/min.Vzhledem k tomu, Ze mezi ptedni komorou a supraciliarnim prostorem neni epitelova
bariéra, mize jim komorova tekutina snadno prostupovat pies ptedni ¢ast ciliarniho svalu mezi
jeho svazky dale do suprachorioidedlniho prostoru. Zde se tekutina bud’ vstfebava do kapilarni
sit¢ cévnatky, nebo odtékd mezicévnimi prostory tzv. emisariemi piimo pies skléru do pojivové
tkan¢ ocnice a dale do ob&hového systému téla. Na rozdil od konvenéni odtokové cesty, neni
uveoskleralni odtok zavisly na tlaku. Hlavnim omezujicim faktorem je pro n¢ho pouze ciliarni
sval.

Dynamika komorové tekutiny za béznych podminek zachovavéa objem oka a urcuje vysi
nitroo¢niho tlaku a snazi se ji zachovat na co nejstalejsi trovni Sekrece komorové tekutiny je
staly proces. Ciliarni télisko musi vyprodukovat odpovidajici mnozstvi komorové tekutiny tak,
aby prekonala vyrazny odpor v odtokovych cestach z pfedni komory do cévniho systému Za
jednu minutu fasnaté télisko vyprodukuje primérné 2,3 pl tekutiny. Znamena to tedy, ze pii
objemu o¢nich komor cca. 1,23- 1,32 ml se zcela vyméni piiblizné¢ za 10 hodin. Je vSak
dokazano, ze se dynamika béhem dne méni. Nejrychlejsi je mezi 8 hodinou ranni a polednem, a
naopak nejpomalejsi je v dobé€ od ptilnoci do 6 hodin rdno. Béhem Zzivota se hydrodynamika
ptirozené zpomaluje az o 25%. Dynamiku komorové tekutiny téz vyznamné ovlivituje snadnost
pritoku komorové tekutiny ze zadni do piedni ocni komory. Tlakovy spad v zadni o¢ni komote
probiha od vybézkl fasnatého téliska smérem k zornici a v piedni komotfe od zornice
k duhovkorohovkovému tihlu. To zplisobuje, Ze nejvetsi tlak je vyvijen na periferii duhovky, jak
ze zadni, tak z pfedni komory. Vzijemny vztah obou tlakli je vyrazné ovliviiovan pevnosti
kontaktu mezi duhovkou a pfedni plochou ¢ocky. Pevnost kontaktu ovlivituje poloha, velikost a
zakiiveni CoCky 1 stav zornicového okraje. Je-li Cocka uloZena vice vpfedu, je mirn¢ rozsifena
tzn., ze nenaléhéd na duhovku jen v misté zornice, ale celou svou pfedni plochou, coz plisobi na
zornici jako zatka. Vznika tak funkéni zornicovy blok, ktery mé za nasledek znesnadnéni toku
komorové tekutiny do ptedni komory. Poté dochéazi ke zvySeni NOT v zadni komoie v disledku
meéstnani komorové tekutiny. Nasledkem vSeho je vyklenuti kofene duhovky, tzv. bombaz, ktera
mize pii anatomicky Uzkém duhovkorohovkovém uhlu zcela uzaviit konvencni odtokovou
cestu.

»Normalni NOT lze definovat jako tlak, ktery udrzuje integritu oka daného jedince, aniz
by doslo k poSkozeni zrakového nervu. V priméru se tato hodnota pohybuje mezi 15- 17ti
tory. Za horni hranici normalniho NOT je povazovéano 21 tort. K vyhodnocovani se vSak musi
pristupovat zcela individudlng, protoze u nékterych zdravych jedincti, mize byt hodnota NOT
zna¢né vys$i a naopak. Ovlivnit vys§i NOT muze naptiklad vétsi, ¢i mensi tloustka rohovky
nebo piipadné mrknuti, ¢i sevieni vicek. VySe NOT se méni plynule s vékem. Od 20. roku
zac¢ina mirné stoupat a po 70. roce se nepatrné snizuje. NOT se méni i v pribéhu dne, coz je
pravdépodobné spojeno s kolisanim produkce hormonti. Nejvyssi hodnoty dosahuje v rannich
hodinach, kdy je téZ dynamika komorové tekutiny nejvétsi. Minimalni hodnoty nabyvav noci.

K myslence zkoumat zmény NOT v zavislosti na fyzické aktivit¢ mé ptivedl fakt, Ze
v dnes je kladen velky diraz na zdravy zivotni styl, ke kterému nepochybné patii 1 fyzicky
pohyb. Je vSeobecné znamo, ze pii vykondvani fyzické aktivity dochazi k okamzitému zvyseni
hodnot TK a zrychleni srdec¢niho rytmu, ale z dlouhodobého hlediska, pti pravidelné fyzické
aktivité, se TK naopak snizuje a plisobi tak jako prevence kardiovaskularnich chorob. Zajimalo
mne tedy, zda ma NOT podobny vliv na oko, protoze jak je znamo, vysoky NOT je bran jako
hlavni, 1 kdyz ne jediny, urcujici faktor v diagnostice glaukomu. Na jeho zadklad¢ dochazi
k poskozovani nervovych vlaken zrakového nervu, ndslednému zuzovani zorného pole (ZP) a
poklesu zrakové ostrosti, které mohou bez 1€cby vyustit az ve slepotu.

Vzhledem k ¢asové ndrocnosti, jsem se vénovala pouze zkoumdani okamzit¢ho vlivu
fyzické aktivity na hodnotu NOT. Mou prvotni domnénkou bylo, Ze se zvySenim TK se zvysi i
NOT. Poté jsem se pokusila vyhledat vice informaci o dané problematice a naSla nékolik
publikovanych studii v zahrani¢nich Casopisech. Zaujala mne studie snazvem ,Effect of
Exercise on Intraocular Pressure and Pulsatile Ocular Blood Flow in a Young Normal
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Population® [14] provedend vroce 2001 na Glasgow Caledonian University ve Skotsku,
publikovanéd v Casopise Optometry and vision science. Tato studie se zabyva nejen zménami
vySe NOT ale i zménami krevniho priitoku okem pii fyzické aktivité. Podstatnym faktorem
vybéru pro mne bylo téz to, Ze studie byla provedena obdobné¢ jako v mém piipadé u mladych
zdravych jedincl, coz mi umoznilo porovnat mnou namétené hodnoty s vysledky uvedené
studie a potvrdit ¢i vyvratit tak svou piivodni domnénku.

Metodika vyzkumu:

Provedeného vyzkumu se zli€astnilo 46 osob, z toho 11 muzi a 35 Zen. Prvnim kritériem
pro zaclenéni do zkoumaného vzorku byl vék mezi 18ti a 30ti lety. Subjekty nesmély mit v dobé
vyzkumu diagnostikovdno onemocnéni jako je o¢ni hypertenze, glaukom ¢i jiné zdvazné o¢ni
onemocnéni, které by mohlo ovlivnit hodnotu naméfen¢ho nitroocniho tlaku napt. vysoky
astigmatismus, keratokonus, rohovkové jizvy apod. Dale nesméli byt 1éCeny se systémovou
hypertenzi. VySe a typ refrakéni vady nebyly brany v potaz, stejné jako aktualni fyzicka
zdatnost jednotlivct.

Vsechna meéfeni jsem provedla vzdy v dopolednich hodinach, aby byla do ur€ité¢ miry
eliminovdna odchylka hodnot NOT v prubéhu dne. Ke zjisténi hodnot NOT jsem pouzila
autorefraktotonometr RKT-7700 od firmy Nidek pracujici metodou bezkontaktni tonometrie.
Jelikoz soucasna Ceska legislativa nedovoluje optometristim samostatné vyuzivat kontaktni
vySetfovaci metody, ke kterym je nutna anestezie rohovky, nebylo mozné métit CTR, kterd je
potiebna k piresnému zjisténi vyse NOT. Naméfené hodnoty jsou proto pouze orientacni a slouzi
jen k ur¢eni zmény NOT pted a po aktivité, nikoli k diagnostice pfipadného onemocnéni. Pro
zmefeni vySe TK a srdecniho rytmu slouzil domaci pazni tonometr Omron M6 Comfort od
spole¢nosti Omron. Fyzickou aktivitu vykonavaly subjekty na fakultou zaplij¢eném rotopedu.

Pribéh vysetteni byl nasledujici. Prvni soucasné méfeni TK 1 NOT jsem provedla po
n¢kolikaminutovém klidovém rezimu, kdy subjekty vypliovaly informovany souhlas. Tato doba
mela slouzit ke zklidnéni organismu a ustdleni hodnot TK a srde¢ni ¢innosti. Po zméfeni
subjekty vykonavaly fyzickou aktivitu ve formé jizdy na rotopedu s nastavenym urCitym
stupném zatéze na vzdalenost 2km za maximalni Casovy tsek 5 minut. Po ukonceni aktivity
jsem okamzité soucasné zmétila hodnoty NOT a TK.

Rozbor vysledkl

Hlavni otazkou, kvili které jsem vyzkum provadéla, bylo zjisténi, jak fyzicka aktivita, s
kterou je nepochybné spojeno zvyseni TK a zrychleni srde¢ni frekvence, ovlivituje NOT. Mou
prvotni domnénkou bylo, Ze pti zvySeni TK a srdecni frekvence dojde téz ke zvySeni NOT.
Vysledky vSak ukazaly pravy opak. U vétSiny zkoumanych subjektti byl vysledny NOT po
aktivité niz8i. Nejvice pokles]l NOT o 6,35 torri a naopak u dvou subjektli byla zaznamenéana
stagnace, ¢i mirny vzestup hodnot o 0,35 torrdi, coZ mohlo vzniknout i chybou pfi méfeni.
V pruméru tedy doSlo ke snizeni NOT o 2,91 torr pii zvySeni srde¢ni frekvence zhruba na
dvojnasobek. Zvyseni srde¢ni frekvence je brano pouze jako urCujici faktor probehlé fyzické
aktivity a nebyla nalezena z4dna spojitost mezi ni a hodnotou NOT.

Primérnd zména NOT Primérna zména srdeéni
frekvence

150

100

50

poéet pulsd/min

Hodnota NOT (torr)

e 0

ye

& primérna srdeéni frekvence pred

B Priimémy Not pad primémy Not po W primérna srdeéni prekvence po

Jelikoz se nckteré typy glaukomu vyskytuji v pozd€jsim véku vice u Zen,
dals$i véci, kterd mne zajimala bylo, zda jsou patrné zmény v hodnotach NOT mezi muZzi
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a zenami jiz vmlad$im véku a jak se u nich projevi reakce na fyzickou aktivitu.
Primérna hodnota NOT pted aktivitou byla u muzi 15,110 torri a u Zen 14, 857 torri. Byl tedy
nalezen pouze maly rozdil naméfenych hodnot, zcehoz vyplyvd, ze NOT
neni zavisly na pohlavi. Po vykonané aktivité¢ byl u muzi praimérny NOT 11,510 torrti. Doslo
tedy ke snizeni o 3,600 torri. U Zen byla hodnota po aktivité¢ 12,163 torrti a vysedny ubytek
2,694 torr. V porovnani zmén NOT sice Zeny nedosahly takového Ubytku jako muzi, ale to
muze byt zapfi¢inéno rozdilnym poctem subjektd v jednotlivych skupindch. Opét tedy neni
nalezen vyznamny rozdil mezi pohlavim.

Srovnani zmén NOT v ramci pohlavi

16,00 1
14,00
12,00
10,00
5,00

W muZi pred
B 7eny pied
W muzipo

6,00 - H zeny po
4,00 +
2,00 7
0,00

Hodnoty NOT (torr)

Posledni véci, kterou jsem zkoumala bylo, zda vyse klidové hodnoty NOT ovliviiuje jeho
findlni zménu po aktivité. Jelikoz NOT nemtize klesnout pod hodnoty zachovavajici vnitini
integritu oka, pfedpokladala jsem, Ze u subjektl snizkym klidovym NOT nedojde k tak
vyraznému poklesu hodnot, jako u subjektti s vy$Sim NOT.

Srovnani hodnot NOT pied a po aktivité
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Trend zavislosti zmény NOT

Hodnoty NOT po (torr)
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Hodnoty NOT pied{ torr)

= NOT == [ inedrni (NOT)

Na prvnim grafu jsou vyneseny hodnoty NOT pied a po aktivit¢ pro jednotlivé subjekty
zvIast' a jsou vzajemné propojeny dvéma spojnicemi pro lepsi piehlednost. Sefazeny jsou podle
celkové zmény od nejmensi hodnoty po nejvétsi. U prvniho subjektu je viditelné, Ze nedoslo
k poklesu hodnot, ale naopak k mirnému naristu. U ostatnich pak jiz k poklesu doSlo. Z grafu je
patrné, ze spojnice hodnot NOT pted aktivitou ma stoupajici tendenci a naopak spojnice hodnot
NOT po aktivit€ klesa. Z toho vyplyva, ze do jisté miry je mozné, Ze vySe klidového NOT je
urcujici pro jeho celkovou zménu po aktivité. Tuto hypotézu podporuje i druhy graf, na kterém
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jsou vyneseny piimo pruseciky hodnot NOT pied a po aktivité jednotlivych subjektii. Cely graf
je prolozen tzv. trendovou kiivkou, kterd ukazuje, zda se naméfené hodnoty pfiblizuji néjaké
matematické funkci. V tomto pifipad¢ je prolozena trendova kiivka linearni. Pokud by tedy
vSechny hodnoty lezely na uvedené kiivce,
byla by zména NOT linearni funkci, coz by znamenalo, ze ¢im vyss$i by byla hodnota NOT tim
vyssi by byl jeji pokles po aktivité. ProtoZe vSechny body na kiivce nelezi a nékteré jsou i
vyrazn¢ vzdaleny, nelze tuto hypotézu plné potvrdit, ale je zfejmé, Ze urCité znamky linearity
graf vykazuje.

Dale jsem se vénovala srovnani vysledkti mého vyzkumu s vybranou podkladovou studii
Effect of Exercise on Intraocular Pressure and Pulsatile Ocular Blood Flow in a Young Normal
Population uskutecnénou na Glasgow Caledonian University ve Skotsku. Zkoumany vzorek
osob byl v obou pfipadech tvoren mladymi zdravymi lidmi a fyzické aktivita byla provadéna
obdobné. (v pfipad¢ zahrani¢ni studie 4 minuty jizdy na kole), proto miize byt porovnani
vysledka relevantni.

Z vysledki mnou provedené¢ho vyzkumu je jasné patrny hypotenzni ucinek fyzické
aktivity na NOT. Rozsah zmén NOT se pohyboval od +0,35 do -6,35 torrt.
To plné koresponduje s vysledky podkladové studie, kde byl rozsah zmén od -2,0 do -5,0 torri.
Odchylky v rozsahu zmén mohou byt zptisobeny metodou méieni NOT, rozdilnym poctem
zkoumanych subjektli, ¢i zplisobem zaznamendni. U podkladové studie byl pouzit kontaktni
pneumotonometr a hodnoty byly zaznamendny pouze zpravého oka. Ja jsem vyuzila
bezkontaktni tonometr a hodnoty z obou o¢i zprimérovala.Déle jsem zjiStovala rozdilnost
hodnot NOT u muzt a Zen. Stejné¢ jako v podkladové studii jsem nedospéla k zavéru, ze by
pohlavi vyznamné ovliviiovalo hodnoty NOT, popf. jejich zménu.Ve vysledcich posledni
feSené otazky, zkoumajici zménu NOT po aktivité¢ v zavislosti na jeho klidové hodnoté, se
s vybranou studii rozchdzim. Jeji autofi uvadi, Ze nenalezli Zaddnou spojitost mezi klidovym
NOT a jeho zménou. Vmém vyzkumu jsem vSak urcité znamky linearity zmény NOT
v zavislosti na jeho piivodni hodnoté nasla. Podle informaci uvedenych v podkladové studii, je
rozdilnost vysledkli zptisobena pravdépodobné tim, ze zména NOT zavisi spiSe na relativnim
zatizeni organismu, nez na absolutni Zatezi. V praxi to Znamena,
ze do vyzkumu byly zahrnuty osoby s riiznou fyzickou zdatnosti, tudiz pro nékteré mohla byt
fyzicka aktivita vyCerpavajici (absolutni zatiZeni) a pro jiné snadna (relativni zatiZeni).

Cely vyzkum splnil svlij hlavni ucel. Zjistit, jak se chovaji hodnoty NOT
po probéhlé fyzické zatézi. Jelikoz byl zaméfen jen na zménu NOT tésné po ukonceni aktivity,
bylo by vhodné prozkoumat jeho hodnoty 1 po delSim ¢asovém useku a také dlouhodobé, pii
vykonéavani pravidelné fyzické namahy. JelikoZ bylo métfeni provedeno na zdravych mladych
subjektech, poskytly vysledky sice dostate¢né mnozstvi informaci o chovani NOT, ale pokud by
méla byt fyzickd aktivita doporucena jako vhodny dopln€k k 1é¢bé OH ¢i glaukomu, mély by
byt dalsi studie zamétfeny na subjekty s t€émito diagndzami.
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10. Danijela Prcela: Dry eyes and computers
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

INTRODUCTION

Working with computers has become today everyday activity of almost every urban
individual. From children playing games for hours, to a large number of people for
whom the work with computers is the basic part of their jobs. Also, a large number of
people complain of the problems they have while working on a computer. However, the
question is how much these problems are related to the computer and in which form.

GENERAL CAUSES OF COMPUTER VISION SYNDROME

« Working on a computer creates non-physiological condition, not because of
some undesired or pathological effect of the display, but rather first of all
because of the long hours of sitting in front of it. If we sat for only a few minutes
rather than several hours looking at the computer display, there would be no
problems. Therefore, due to unnaturally long hours of the unchanged condition
for the eye, the results are disorders. Most often the disorders are related to the
dysfunction of the tear film and consequent drying of the surface of the eye.

CAUSES OF COMPUTER VISION SYNDROME RELATED TO
TEAR FILM DYSFUNCTION

« The main causes of disturbance during the work with computers are related to
the dysfunction of the tear film. The research in Japan has shown that 30% of
people with disturbance due to computer had dry eyes. The reason for this is
reduced frequency of blinking, faster thinning of the tear film and evaporation of
tears, larger surface of the eye exposed to drying and incomplete and
inadequate blinking. Thus, the very tear secretion can be actually adequate, but
they are not sufficiently spread across the eye by blinking. On the other hand, all
persons with the dry eye syndrome will have even worse disturbances when
working on a computer.

REDUCED BLINKING FREQUENCY

* An average person blinks about 15-20 times per minute in normal conditions.
However, when working on a computer, the frequency of blinking is five times
reduced. Less frequent blinking is not the consequence of lower excitation of the
eye surface, and consequently less frequent need to blink due to fewer

67



movements of the vision fixed on the computer display, but rather the central
cortical suppression — visually demanding tasks, need for precise following of
the computer display or activities, preventing the blinking reflex, which blurs the
vision for a fraction of a second. In practice, this means that it is not possible to
consciously “learn” to blink more frequently when looking at the display —
blinking is an unconscious function. The inadequate eye lubrication is affected
by the tear secretion as well as tear distribution across the surface by blinking. It
is therefore that Abelson introduced into the practice the term Ocular Protection
Index (OPI): OPI=(blink/min)/(60/TBUT). In practice this means that a person
has to blink before the tear film becomes inadequate for the ocular surface,
which is measured by the tear film breakup time (TBUT) test. OPI greater than
one is normal, and lower than one indicates inadequate protection of the ocular
surface and drying.

REDUCED FREQENCY OF BLINKING AND TEAR
HYPEREVAPORATION

There is one more factor which is of extreme importance in computer vision
problems — dysfunction of the lipid component of tears. The lipid component of
the tear film creates a thin layer of grease on the surface of the water
component and its function is to prevent tear evaporation. If there is no lipid film,
the tear evaporation is increased four times. The lipid layer also prevents the
spilling over of the tears over the edge of the lids. The lipids are secreted from
the Meib glands in the lids. They are pumped into the tear film by blinking. The
less frequently we blink, the fewer lipids are pumped onto the ocular surface, the
lipid layer becomes thinner, the evaporation of tears increases, and the ocular
surface gets dry.

BLINKING AND VISUAL ACUITY

When blinking the lids spread the tear film across the ocular surface.
Immediately upon reopening of the eye it is not yet completely regular and
smooth, but becomes such after 5-7 seconds. Until then the vision is not ideal,
and after a dozen seconds from the creation of the ideally regular tear film it
dries, breaks and the vision becomes blurred again. Persons suffering from tear
film disorder have significantly greater oscillations of the visual acuity depending
on blinking, than others. Very often they come for a check-up because they think
that their glasses are not good since their vision is blurred. However, if the vision
is in principle good at the beginning of reading, working on a computer, watching
TV, and then gets blurred, then this is blurred vision due to the reduced blinking
frequency, and not due to poor glasses.
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CONTACT LENSES AND WORKING ON A COMPUTER

» All contact lens wearers, first of all of soft lenses, know that blinking is of
extreme importance for the lens comfort and the visual acuity while wearing
them. The contact lens is a foreign body on the ocular surface that reduces the
sensitivity of the cornea (hypaesthesia). This reduces the reflex excitation for
blinking and the soft lens users blink less frequently than others. Less frequent
blinking may cause irritation while wearing contact lenses. Another problem is
the need for lubrication of the very lens by means of tears. Immediately upon
blink the soft lens is lubricated by the tear, and is thus optically most adequate,
i.e. the vision is the sharpest. As time passes after the blink, the lens gets dry
and the image becomes blurred. It is important, when fitting the lens, to make
the customer aware that the vision is going to vary depending on the blinking,
more than with the glasses, and that this will be more so at the end of the day.

CONCLUSION

Disturbances related to the work on a computer are unavoidable and omnipresent.
Already by explaining their causes we help to a large extent the persons who have
such disturbances. However, it is not realistic to expect that their permanent and
complete elimination is possible, since their main reason is the duration of working
on a computer, and this will only get even longer in our modern world.
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11. Marita JelcCi¢: Photophobia in senior clients
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

PHOTOPHOBIA

Photophobia is intolerance to light due to the irritation of the nervus Trigeminus
(n.T.) in the epithelium layer of the cornea. This is increased sensitivity to light of normal
intensity. The consequences are abnormally strong miotic reactions (constricted pupils)
to light stimulus caused usually mainly by inflammation. The constriction is caused by
pupil sphincter in strong light. Photophobia is the actual indicator of hypersensitivity to

light with aversion to the Sun or well-lit places.

Although it is usually assumed that it is caused by illness, this is the usual
phenomenon experienced by anyone ever being in a lit environment and subjectively
assessed as having “too much light” to be tolerated. The neurological processes that
lead to photophobia are not sufficiently known. Due to pain, the signalisation fibres of
the trigeminal nerve innerve the dilatator and the constriction muscle of the iris, which
suggests that the pupil reaction to light may lead to photophobia, under the lighting

which leads to intensive extension and maximal narrowing of the iris.

It has been recently proven that irregular dilatations and constrictions of pupils
with intensive lighting are not directly related to visual defects. In monocular vision, both
pupils constrict equally, whereas in binocular vision much more light is necessary in

order to cause photophobia.

CAUSES OF PHOTOPHOBIA

It may be caused by different conditions and in many cases it can be easily treated.

Certain medication and illegal drugs can cause photophobia by simply dilating
the pupil and allowing an excessive amount of light to enter the eye. Frequent use of

stimulants can cause a chronic dilation of the pupil.

The most common cause of photophobia is inflammation of the anterior region of

the eye, which includes the coloured iris.

Another common cause of photophobia is a cataract. When the natural clear lens
of the eye becomes cloudy, a cataract has formed. Cataract is the clouding of the lens

which varies from light opacity to complete obstruction of the passage of light.
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- Photophobia is often a symptom of acute conjunctivitis. It is the inflammation
of the conjunctiva which covers the eyeball. For bacterial infection the ophthalmologist
recommends antibiotics. In virus forms and those that are caused by exposure to sun
the eye drops are used. For allergic forms of disease the drops against allergies are

recommended.

- Uveitis is caused by infectious diseases. Apart from photophobia there is also
pain in the eyeball, strong epiphora, oedema of the upper eyelid and narrowed pupil. In
iridocyclitis photophobia is accompanied by strong pain and reduced visual acuity. The
medical treatment is based on the cortisone-based medication which acts against

inflammation and drops for pupil dilation.

- Senile macular degeneration is progressive and degenerative disease. This is
the main cause of blindness in the developed countries. The clinical symptom of the

disease is the deterioration of the vision, usually on one eye.

- Keratoconus is a disease of the eye, i.e. the cornea. The cornea, which is
normally of the shape of a half-sphere, gradually becomes thinner and protruded as a
cone. The disturbance of the corneal shape interferes with the proper entry of the light
into the eye and its focusing on the retina resulting in the disturbance of vision. In 90%

of cases the disease affects both eyes.

Albinism - "this defect allows undisturbed passage of light beams through the
sclera, iris and choroid. The result is very high photophobia. Extreme photophobia can

be alleviated by wearing dark glasses and contact lenses.”

Astigmatism — photophobia occurs caused by eye strain to correct the vision

disorder.

PHOTOPHOBIA IN CUSTOMERS WHO HAVE NO EYE DISORDER

In some cases photophobia is not related to eye diseases but rather to certain

conditions.
1. Foreign bodies in the eye;
2. Excessive exposure to sun;
3. Sun lamps;
4, Electrical devices without adequate protection;
5. Contact lenses.
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PHOTOPHOBIA IN CONTACT LENS USERS

Tendency to inflammation is more often present in the users of soft contact
lenses than of semi-rigid ones. However, it is only the issue of higher hygienic
requirements in case of soft contact lenses. Deeper pain combined with photophobia is
a sign of deep corneal inflammation, and also the inflammation of the iris is possible.
Acute inflammation response of the eye to the lenses for extended wear includes

morning waking with pain, photophobia, epiphora and redness of the eye.

MEDICAL FILTERS

PROTOCOL IN SELECTING MEDICAL FILTERS

A simpler method which can be used to determine which filter suits the customer is to use

CPFe table in which the patients’ diagnoses have already been indicated (Table 1).

Table 1 — CPF classification of medical filters according to the patient's diagnosis

Diagnosis 1st choice 2nd choice
Developed cataract CPF® 511 CPF® 527
IoL CPF® 511 CPF® 527
Aphakia CPF® 511 CPF® 527
Glare sensitivity CPF® 511 CPF® 527
Photophobia CPF® 527 CPF® 511
Macular degeneration CPF® 527 CPF® 450
Diabetic retinopathy CPF® 527 CPF® 511
Glaucoma CPF® 511 CPF® 527
Retinitis pigmentosa CPF® 550 CPF® 450
Corneal dystrophy CPF® 527 CPF® 511
Optic atrophy CPF® 511 CPF® 527
Albinism CPF® 527 CPF® 550
Aniridia CPF® 550 CPF® 517
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TYPES OF MEDICAL FILTERS

There are several groups of filters depending on the area of wavelengths they absorb.

The first group are the filters that completely absorb the problematic blue light,
they have a mild edge and they gradually increase the permeability (50% in 640nm,
670nm, 690nm) to 90% above 740nm.

The second group are filters that can also completely absorb the undesired blue
light, they have a steep edge ((50% in 540nm, 560nm and 580nm) as well as 90% of

permeability above 600nm.

The third group are filters that are used in monochromisation of the blue cones in
the selective filters that have substantial permeability in the blue-green part of the
spectrum as well as in the orange-red one, whereas they completely absorb the

wavelengths between 550nm and 650nm.

HELP TO CUSTOMERS WITH PHOTOPHOBIA BY MEANS
OF MEDICAL FILTERS

OBJECTIVE OF THE PAPER:

Based on the theoretical assumptions and analyses of professional literature the
following objectives of the work have been determined:

- to analyse the doctors’ findings with the data about the diseases of patients
with photophobia;

- to determine the visual acuity and to request subjective answers of 30
patients with photophobia whose diagnoses we have gathered;

- to determine the visual acuity and to request subjective answers of 30
patients and to determine the effect of medical filters in the closed and open-air

premises.
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OPERATING METHOD

In order to determine the visual acuity we used the Snellen charts.
The binocular vision was tested in the closed premises, and the Snellen charts
were at a distance of 6m from the patient. All the patients were informed about the

method and the operating procedures.

Thirty patients were examined. They had claimed to be suffering from
photophobia, with visual acuity of 0.6-1.2 according to Snellen charts. All the patients
were asked questions according to pre-defined protocol. The data were entered into

“boxes” in a pre-defined manner.

RESEARCH RESULTS

The research was performed on 30 persons, 13 male and 17 female persons.
Every patient brought the diagnosis from the ophthalmologist, in order to enable

determining the pathology.

After having gathered the basic data, every patient was interviewed according to
a research protocol in order to determine various disturbances related to strong light and
glare, and the beginnings of medical problems referring to the eyes, possible pain,
wearing of dark eyeglasses, headache, eye redness, eye injuries, wearing of contact

lenses and using medicine.

To determine the problems of patients we have analysed the diagnoses of the
ophthalmologists in order to determine the possible pathological changes. Also, the
patients were asked simple questions so as to determine the photophobia. First they
were asked whether they find glare disturbing, in order to determine whether this is

really a case of photophobia.

Asked when the sensitivity to light started the majority of patients responded that
it started with medical problems related to the eyes, and it was found that photophobia
increased over time. Out of a total of 30 patients every one of them found glare

disturbing.

In order to find out whether the patients felt pain, they were asked whether they
feel pain from time to time or always. By analysing the patients’ answers we found the

answer that 70% feel pain sometimes and 30% feel pain always.

74



It should be emphasised that the analysis of the answers whether the patients
wear dark eyeglasses there was no significant difference between those who wear them
and those who do not, but in all the patients the dark eyeglasses decreased the feeling
of glare. Eighteen of the patients claimed that they have the need to wear dark

eyeglasses, and 12 not.

Only 7 patients had the need to stay during the day in a closed space which

means 23%.

In order to determine whether the headache caused the photophobia in the
research criteria, the patients were asked to give answers regarding headaches that
occur often. The analysis of the patients’ answers led to the result that 25 of them
complain of frequent headaches which accounts for 83% of patients, but the cause can

also be other ilinesses such as migraines, etc.

Statistical analysis shows that 12 patients had red eyes. Eye redness, namely is

a factor related to eye inflammations which can also lead to photophobia.

Out of 30 patients six of them were diagnosed to have had during their lives
some types of eye injuries, which accounts for 20% of the examined population, and

none of them ever wore contact lenses.

Four patients underwent ophthalmological examination during the last week, and

their pupils were dilated, which is 13% of patients.

The analysis showed that all the patients, except for one, used some kind of

medication.

Finally, we wanted to determine by means of ophthalmological diagnoses how
many patients had some of the eye diseases. In 90% of patients (27) an eye disease
was diagnosed by ophthalmological examination, whereas in 10% (3) no pathology was

found.

When determining adequate filter the CPF® chart was used — the patients were

offered the first and second choice of a filter.

. Out of a total of six persons with glaucoma, five opted for filter CPF 511,
which has the characteristic of attenuating the blue light effect. This is the light
contained in sun beams and computer and TV screens. This light is particularly blinding
for the eyes which are weakened by disease or old age. One patient opted for CPF 527,

whose characteristics are that they optimise the lost image acuity.
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. Out of a total of twelve persons with the developed cataract, nine opted
for CPF 511, which is coloured orange-amber, and not darkened have a transmission of
44%, and dark ones 14%. Three patients opted for CPF 527, which is slightly darker

than CPF 511 and the transmission in closed space is 32%, and when they darken 11%.

. Out of a total of eight patients with IOL, seven opted for CPF 511, which
lets through longer wavelengths that have lower light energy, and one opted for CPF

527 that gives individuals better visual functions and reduces the reflex.

. One patient with macular degeneration opted for CPF 450, whose
characteristic is that it ist he lightest filter lens. It is ideal for closed spaces, watching TV,
reading small letters on a more luminous background. This filter is extremely suitable for

the patients with sensitive eyes.

. Out of three patients with photophobia with no known cause two patients
opted for CPF 511, and one opted for CPF 527. It should be mentioned that these filters
give better contrast and the adaptation phase is very short, and the glare effect is

weaker.

Table 6 also shows that 23 patients opted for the CPF 511 filter, 6 patients opted
for CPF 527, whereas one patient found filter CPF 450 the best.

CONCLUSION

By analysing the gathered data it was found that medical filters can be of great
help to the patients with photophobia. Good analysis is the basic precondition to

consider the problem in its integrity.

The research shows that medical filters alleviate the problems of persons who
are sensitive to light. The filters protect the eyes precisely against short wavelength,
high energy of the blue light, which can cause discomfort in eyes that are sensitive to
light.
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When selecting the medical filters it is necessary to pay attention to the eye
pathology, as well as to which filter is the most comfortable for a certain patient. Of
course, the ophthalmologist is the one who needs to determine which eye pathology is
involved, so that we, as optometrists, could provide adequate medical filter to our

customers.

We also need to examine in the customers the distinguishing of colours with
filters in order to be sure that they can differentiate colours on traffic signs and that they
are safe in traffic. Night driving is forbidden with any of the filters. Although all these
filters block blue light and although they improve contrast they may distort the colours.
They are not suitable for driving and other activities that require precise colour

recognition.

The research has confirmed that glare is reduced by the use of adequate filter

and the patient has better perception of contrast.

The education about medical filters can make life of senior persons suffering

from photophobia easier.
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12. Adrijana Kovaéié Sapkovié : Biomicroscopy
and its application in contactology
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

INTRODUCTION

For contact lenses fitting the SlitMicroscope is the most important instrument. It is used to
establish the condition and the adequacy of eyes for wearing of contact lenses. The
SlitMicroscope allows observation of many invisible details in the eye. Various illumination
techniques enable detailed inspection of the anterior segment of the eye: cornea, iris, anterior
chamber, pupils, lens all the way to vitreous humour; it allows the analysis of tears, evaluation
of the contact lens fitting, establishing of damages and problems caused by lens wearing. The
basic part of a SlitMicroscope is the Keplerian telescope with prismatically movable system and
microscopic objective whereas the magnification change is made possible by the Dutch
telescope or zoom objective.

For the adjustment of contact lenses we need:

* magnification 10x to 40x, as large as possible;

« rotating illumination head of which is essential to adjust the indirect and regredient
illumination;

* Dblue filter in the illumination beam:;

» yellow filter in the beam of observation for fluorescein observation;

e addition for endothelium;

» photo or video addition.

Apart from the slit lamp, a pachometer is also necessary to measure the cornea thickness. The
Volk lens is used to observe the eye background (fundus), measuring eyepiece is used to
measure the diameter of the cornea, pupil, and contact lenses and to determine the
stabilisation axis in toric lenses. The eyepiece that is considered to be good is the one in which

the sphere lies at 270° and allows setting and control of the scale.

Slit lamp inspection

Before the examination the customer has to be informed about the reasons and the
method of examination as well as what can be expected during the examination (blending,

touching of the eyelids, etc.). The forehead strap and the chin rest have to be disinfected in
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front of the patient. The eyepieces are adjusted to the pupillary distance as well as to the
dioptre of the observer. The magnification is set at minimally 10x, the slit is closed so as to
avoid illuminating the patient, the room is darkened, but not completely, the chair is adjusted to
the height at which the patient is comfortable during the examination, and the head is rested on
the chin rest so that the eyes are at the level of the marks. Observation is roughly pre-focused;
illumination is set on the patient’s nose root, with the desired slit width and the desired light
intensity. The SlitMicroscope is moved by means of a joystick on the instrument so that the
other hand is free for certain actions, such as lifting the upper lid, positioning of the contact lens

or moving the illumination arm.

Usually the eye is examined from temporal to nasal. This routine should be avoided only in
exceptional cases and when there is good reason for an exception. Following the routine helps
us predict certain details that may be more difficult to notice, although being very important.

Following these rules starts the first examination for contact lens fitting:

« Examination of the amount of tear film in the right eye — examination of the amount of
tears in the left eye,

» tear film composition on the left eye — tear film composition on the right eye,

« lids, eyelashes, edges of the lids (upper and lower),

« tarsal conjunctiva of the lower lid,

e bulbar lid in all four quadrants (this is done using direct focal illumination, with mid- to
wide slit and small magnification of 10x),

e cornea — magnification is set at 16x and then at 25x to 40x -. The cornea is observed by
a combination of different illuminations — surface structure — and in order to encompass
all areas the examination is performed in three runs, first the central part, then the
upper and then the lower part — the lid is moved up and down — and the patient is
asked to look up or down, depending on the part that is being observed.

* endothelium is observed in the reflex area,

« angle of the anterior chamber — Van Herick,

* pupil,

* eye lens,

« evaluation of tarsal conjunctiva of the upper lid,

« evaluation of the corneo-scleral profile,

» evaluation of anterior eye and fluorescein dying,

« examination of the interior surface of the eye by indirect ophthalmoscopy with adequate
Volk lens.
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SLITMICROSCOPE STRUCTURE:

It consists of two parts which have different functions:

1. SlitMicroscope for observation

Stereomicroscope serves for observation and has the possibility of varying different
magnifications. Regarding illumination this microscope has two different design forms:

+ Design convergent illumination (Greenough-System)

(Haag-Streit SlitMicroscope and its followers)

* Design parallel illumination (Abbe-Zeiss Type)

(according to the system of telescopes — telescope magnifiers)

2. lllumination unit

Central element next to the source of light is a mobile, moving slit after which the
microscope was named. The source of light today is usually a halogen or xenon light,
white illumination with low heat generation.

The slit aperture can change its height and width. It is usually set vertically. The slit
height in modern SlitMicroscopes amounts to 14mm and this facilitates good fixation.
The height can be constantly changed by means of a slit button in discrete steps which
usually has a blue filter in between. The setting of the slit width is continuous. A very
narrow slit has the bottom limit of the value about 0.02-0.1mm with sharp edges. The

illumination intensity is regulated by a grey filter.

The lamp and the SlitMicroscope on the instrument base are aligned in the same plane.

The lamps can move freely around one axis in order to provide different illumination effects.

TYPES OF ILLUMINATION

Examination of the anterior segment of the eye represents different examination
technique requirements. Apart from non-transparent structures there are also the transparent
ones that are examined, such as the cornea and the lens. In order to identify changes in the
transparent parts different illumination methods are necessary with target technique for the use
of the SlitMicroscope.

The illumination technique means different combinations of illumination and the observed parts
that result from:
« different slit widths,

» different places of observation in relation to the illuminated parts,
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» different angles of illumination and the observed part.

The types of illumination are:

1. Diffuse illumination,
2. Direct illumination,

3. Indirect illumination.

Diffuse illumination

It is the illumination when the light is dispersed by means of a mat plate or matted
mirror. This results in wide diffuse light which illuminates well the anterior segment of the eye
and thus enables its inspection (general inspection of the eye).

In this type of illumination the angle is not important. In order to have light one should
work with a wide slit and this observation is related to small magnification and is used to
observe e.g. the movement of the contact lens in the eye, evaluation of vascularisation of the
conjunctiva and to obtain different data of measuring the anterior segment of the eye.

For a more precise evaluation of the anterior segment of the eye diffuse light is not good
because we lose valuable information and also the anterior segment of the eye loses light —
brilliance.

This type of illumination is used to observe the corneal surface, lids, iris, contact lens surface,
tear reflex, tear flow rate and tear film interference colours.

The magnification in case of general observation is set to 5x to 10x whereas greater

magnification is to be set for the observation of details.

Direct illumination

This type of illumination is used for detailed inspection of certain parts of the eye. The
light beam is narrowed and set in the light field from 0° - 45°, and in the dark field from 45° —
90°. Magnification is from 0 to 12x since with higher magnification there is the problem of depth
acuity and because of the corneal curvature it is not possible to focus the entire slit. In direct
focal illumination it comes to merging of the sharpness of light and the illumination and
observation points. We observe the illuminated part. The illumination has to fall horizontally on
the observed part. If we look at temporal structures, the illumination is temporal and in case of
nasal structures the light is nasal.

We inspect:
e corneal structure — disturbances, scratches, nerves, vessels, peripheral vessels,
vascularisation;
e corneal malfunctions— erosion, scraps, infiltrates, oedemas, disturbances,

Descemet’s folds, ulcer;
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¢ in stroma — oedema, folds;

e position of the contact lens, moles on the lenses.

Beneath the contact lens — tear flow, debris of the dead cells, tear capillaries on the lens

periphery.

Depending on the slit width and the corneal area there are also different situations of

illumination:

Optical cut

Observation of transparent structures with extremely small slit in direct focal illumination
(0.02 - 0.1mm). The optical slit through the transparent structures is obtained and the greater
the angle between observation and illumination, the wider the slit. Based on the small slit width
the illumination over the dimmer (diffuser that dims the light) should be set above the
maximum. The optical cut allows the evaluation of the cross-section of a single part of the
transparent structures of the anterior segment of the eye as well as localising of the changes in
the deep transparent structure such as cornea and lens and we use it to observe the depths of
the angle and the endothelium.

Due to low extendibility of the optical connections it is not good for finding changes on the
cornea, and the changes are easily visible due to the undulating shape of the cornea. A sharp
picture with the optical cut can be obtained only with high magnification. Which magnification is
to be used depends on the size that we want to obtain and it ranges from 10x - 40x, and the
beam of light and observation should be set at the angle of 45°. For the sake of better

orientation the recommendation is to start with small magnification.

Measuring of the angle

It is also called gonioscopy which according to Goldman is enabled by a three-mirror glass.
In case of glaucoma, the angle depth is controlled in the optical cut and the patient must in that

case be sent to an ophthalmologist.

Inspection of endothelium

This is a demanding setting of the SlitMicroscope since there are interfering reflexes on the
corneal surface. In the evaluation of the corneal endothelium the slit width should be from 10 to
15mm. This is sharp image formation of the slit on the front surface of the cornea at small
magnification and the inspection is done from the peripheral to the central reflection part. On
the surface a light reflex can be seen and this is the epithelium, whereas deeper a lightly brown

reflex of the endothelium is visible. In order to prevent too much illumination, the angle between
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the illumination and the observation should be big (50 - 55°) the more so, since a lot of light is
necessary for the evaluation of the endothelium structure which causes strong reflex from the
front surface of the cornea. Then the magnification is gradually set to 40x and focused on the
reflex from the endothelium until obtaining the characteristic appearance of the endothelium
cells. This type of setting belongs to the most demanding part of the entire SlitMicroscope
technique. The reasons lie in the interference of the light reflex from the epithelium that has to
be placed outside the observation field. Because of the high magnification, since we want to
see individual endothelium cells, the depth acuity is reduced, and this makes the exact
focusing difficult. Binocular observation at such high magnifications is not possible any more.
BQ900 (Haag-Streit) is the best since the stereo angle can be varied and thus a better situation

is obtained.

Direct narrow to mid-beam illumination

It is usually used when inspecting the anterior segment of the eye. Setting can be compared to
the optical cut whereas the width of the slit ranges from ca. 0.5 to 2.0mm. The magnification is
selected according to the detail we want to observe. In this case it is also good to start with low
magnification of 10x-16x and then to increase it as necessary. Small width of the slit is not
recommendable for the inspection of the anterior segment of the eye since there is the risk of
not predicting the changes on the directly illuminated parts due to the small width of the
illuminated parts. The recommendable slit width is 1.5mm. This represents a reasonable
compromise between the extension of the directly illuminated part and the risk of passing the

light through the fine diameters in case of a big slit width.

lllumination with mid-size slit allows evaluation of most of the structure of the anterior segment
of the eye, such as e.g. lids, tear film and conjunctiva, and it is especially good for the
evaluation of the cornea and the lens. In transparent structures this illumination causes the so-
called optical plate. In this parallel light it is possible to evaluate the surface of the cornea as
well as of deeper structures. The observer constantly looks between the surface and the entire

length of the cornea in order to encompass it in its integrity (epithelium-stroma-endothelium).

Direct wide-beam illumination

This illumination is used to look at the lids and the conjunctiva where changes are
expected on a larger surface, and the patient is not exposed to too much illumination. The
inspection of a larger area of the cornea is possible with vital stains as well as to the evaluation
of the fitting of semi-rigid and hydrogel contact lenses. When inspecting the fitting it is

necessary to be careful about the proper selection of the illumination intensity. The
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magnification is mainly small to medium, from 6x-16x, but resetting is done depending on the

size of the detail that is to be observed.

Reflecting illumination — direct mirror illumination

[llumination that falls on the conjunctiva or cornea is reflected so much, like from a
mirror, and is refracted in the SlitMicroscope (the angle of light incidence on the reflecting area
and the angle of reflective light).

Non-uniform reflecting occurs if the surfaces from which it is reflected are irregular, and
this irregularity is caused by surface damage, of the bulbar or tarsal conjunctiva and cornea.
Uniform reflection is from smooth surfaces of the conjunctiva, anterior and posterior surface of
an undamaged cornea as well as eye lens. Apart from assessing the uniformity of bulbular
conjunctiva and cornea it is used to assess the tear film and the corneal endothelium.

Basically, the SlitMicroscope is set as in case of optical cross-section. The illumination
and the microscope are rotated in the opposite directions until the desired mirror reflex (at an
angle of 45°) appears on the cornea. The field of observation is directly next to the mirror
reflex. The magnification is as much as necessary to observe the desired details. For the
inspection of the endothelium, a magnification of 40 times is necessary, and with the

endothelium addition a magnification of 200 times is possible.

Technique of fundus observation

Fundus is mainly observed by an ophthalmoscope or fundus camera, SlitMicroscope
and tri-mirror contact glass with the use of anaesthetics, but there is possibility of observing
with the Hruby lens. This is done by putting the plano-concave lens of -58.6 dpt into the beam
of light at a distance of 15mm from the eye since observation on the lens is difficult due to the

strong reflex.

Better image is obtained by Volk lens — aspherical up to + 90dpt and we observe with
narrow pupil, similar as in case of indirect ophthalmoscopy. The light is set immediately next to
the microscope and with direct focal light we direct the beam on the lens which is at a distance
of 17 — 20mm from the eye. In front of the eye a reduced real and upside-down picture appears

which can be magnified by the microscope.

Indirect illumination

The directly illuminated part due to dispersion or reflex acts as secondary source of light

since the illuminated and the observed parts do not overlap and the level of acuity does not
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overlap either. The starting point for setting is the direct focal position after which the

microscope stays in place and the light is moved sideways.

We observe: malfunctions of the epithelium, stroma, scratches on the cornea, moles on
the lenses.
In setting the illumination and thus in the selection of the secondary source of light, which
means the creation of the background, we distinguish:
* indirect illumination,
» direct and indirect regredient illumination,
* indirect reflecting illumination,

* jllumination in the dark field.

Indirect illumination

This illumination is observed right next to the illuminated slit picture. This makes it
possible to observe fine changes of corneal transparency in dispersed light that could not be
seen in direct illumination due to radiation from the illuminated part. The angle between the
light and microscope varies between 10 and 50°, the slit is medium about 1.5mm whereas the
magnification depends on the part that is observed.

Indirect illumination means that the area next to the place of illumination is observed.
The structure that is observed should not be directly illuminated. For this type of observation it
is also necessary to separate the illumination system from the observation system and to focus
the microscope next to the point of illumination. This illumination shows fine scars and foreign

bodies in the cornea and the particles in the tear film.

Regredient illumination

The light that is reflected from the iris, eye lens or retina serves as secondary source of
light in observation. The regredient illumination shows neovascularisation, presence of foreign
bodies or haze in the cornea, and these are seen as dark shadows in front of the illuminated
iris. The clouding of eye lens is visible as dark shadow in front of the illuminated retina. The
regredient illumination is used to inspect the cornea. One looks for the scars, foreign bodies,
oedemas, microcysts and vacuoles, stains on the cornea and neovascularisation.

With this illumination it is possible to evaluate the scope of the eye lens stain and to localise it,
but in order to assess the density and the depth of stain in the eye lens it is better to make the
optical cut by direct focal illumination.

If we observe from the light back surface this refers to:
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« DIRECT REGREDIENT ILLUMINATION

Reflex from the iris = illumination in the yellow field

For the inspection of the cornea, usually the illumination in the yellow field is used. The
origin is the direct focal light from which the lamp is moved sideways so that the light
reflected from the iris illuminates the cornea from the back. The microscope is set
frontal to the eye, the background is the dark pupil and therefore this type of illumination
is called illumination in the dark field. If the microscope is rotated nasally into the beam
of lighting, then there is light in the light field. The magnification is medium to biggest,
the slit width is 1 — 20mm.

Reflex from the lens = illumination in the white field

The origin is also the direct focal position, and the lamp is turned so that the light is
reflected from the front surface of the lens. This light is of gray-white colour and
therefore this type of illumination is called illumination in the white field.

Reflex from the retina = illumination in the red field

The red field is used for the stain of the eye lens since the rest of the eye is difficult to
observe due to poor mobility and poor illumination. The light is reflected from the retina,
the reddish reflex is darker than in skiascopy and reminds of red eyes in bad photos.
This type of observation is possible only with midriatics with wide pupil and in the centre

of the cornea. It can be performed only by ophthalmologists.

« INDIRECT REGREDIENT ILLUMINATION

The observation is not made in the field of directly reflecting light but precisely next to it

e.g. in front of the dark papilla. There is special significance in the combination of the direct and
indirect regredient illumination (observation on the light-dark border). It is especially used for
the observation of various influences in the cornea (microcysts, vacuoles) as well as in the
observation of erosions on the corneal epithelium.

Regredient illumination is also used for the identification of opaque foreign bodies of the
cornea. In this illumination they are seen as the black part. First we focus and look for the field
that we want to observe on the cornea with direct illumination with medium slit (ca. 1.5mm).
The tear film helps us find it and it can be well focused. Then the illumination is taken off from
the observation unit of the SlitMicroscope, and the slit picture is set so that the illumination
comes from the depth. Pre-setting before focusing is necessary, especially it the observers are

not trained and since there are only few focusing points.

Indirect reflecting illumination
In case of this illumination the observation is made directly next to the reflex and we

observe the tear film (differential assessment of the tear film flow as well asinterference colours
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of the tear film).

Observation in the dark field (Sclerotic scatter)

The limbus is illuminated laterally with wide light. The illumination angle is selected so
that there is total reflex within the cornea. This is achieved when the limbus as well as the
cornea radiate the light and we can see small stains and oedemas within the cornea. The
observation is done with small magnification in order to have a good look of the entire cornea.
This inspection is often called sclerotic scatter. This term is badly selected since sclerotic
denotes unhealthy solidification of the fibres and therefore the term “inspection in the dark field”

is recommended.

Total reflex

The illumination is set at a big angle to the cornea. The beam of light enters temporally next to
the limbus, there is total reflex in the cornea and then it leaves nasally at the opposite end of
the limbus. The cornea is dark and not illuminated, whereas an illuminated limbus ring appears
around it. If there are stains in the cornea, i.e. oedemas, they reflect light and become thus

visible.

CHANGES ON THE CORNEA CAUSED BY CONTACT LENSES

EPITHELIUM: stains, erosions, epithelium bubbles, vacuoles, microcysts, ulcers, dystrophy,
bullae
STROMA: haze, folds in stroma, Descemet’s folds, neovascularisation

ENDOTEL : blebs, polymegatism, polymorphism, endothelium gute.

Stains

Stains cause damaging of the epithelium cells as the smallest form of erosion. They irritate, but
they do not cause any major diseases and if we remove the lens from the eye for a little while,
they disappear. When we put fluorescein they are seen as light-green deposits of points on the

cornea.
Erosion

Erosion is a surface injury of the cornea, very painful and causes photophobia. With

fluorescein it is seen as a deposit of points.
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Epithelium bubbles

Epithelium bubbles are air bubbles under the lens that cause blisters, deformation of the

epithelium by pressing the bubbles on the lens, and the lens on the epithelium.

Vacuoles

These are round and sharply liquid-filled bubbles without air that are located among the
epithelium cells, size of 2—-6/100mm, and accommodated together with the microcysts. They
usually occur in using very high positive contact lenses (as in aphakia) and they may appear
also during the usage of hydrogel lens of low dk/l values, in lack of oxygen and in insufficient

blinking of the eye.

Microcysts

Greyish transparent points of 2-5/100mm in size and they often appear in the central
part of the cornea. They are located in the epithelium and appear due to the lack of oxygen,
immovable lens, non-uniform pressure of the lens and the degeneration of epithelium cells.

When we remove the lens for a while they disappear, but they reappear on the same place.

Epithelium bullae

These are liquid-filled windows between the epithelium and the Bowman’s membrane,
of orange colour, oval to flat form, less sharply bordered and they pass into each other. Bullae
are of lower angle of refraction and therefore they are recognised by the uni-directly oriented
light and shadow and by the orange colour. They occur due to the lack of oxygen, dystrophy.
This can be helped by removing the lens, and later trying with a thinner and better permeable
and smaller lens. The inspection is done by means of fluorescein which stains the damaged

epithelium cells and thus makes them more visible.

Infiltrates

We see them blurred, like a cloud, they are not stained by the fluorescein, and are later

absorbed. They are observed by means of the sclerotic illumination.

Vascularisation

The small vessels from the surrounding blood vessels in case of lack of oxygen renew
and permeate the cornea and this phenomenon is called neovascularisation. Several bigger

wider vessels are allowed only under the upper lid and only during pressure.
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Neovascularisation is caused by wearing low permeable lenses, steep lens fitting,
infection, inflammation and defect on the cornea.

The customer wearing such a lens does not feel neovascularisation and therefore the
oxygen supply needs to be increased. When the cornea receives sufficient oxygen, the blood
from the vessels drains but they remain present. We can help by increasing the material

permeability and shortening the time of wear.

Polymegathism

The increase of the endothelium cells where their number at mm? is reduced from 2,000
to 2,600 items. If the number fell below 1,500 pcs. it would cause irreparable defect and hazed
cornea.

The endothelium cells are not regenerated.

Polymorphism

The endothelium cells change their hexagonal form and the mentioned changes and

defects are easily caused by too-long wearing of contact lenses and low material permeability.

SPECIAL INSPECTIONS USING SLIT MICROSCOPE

The inspections by means of SlitMicroscope are described and they are very important for
the fitting of contact lenses and at the same time the clinically relevant anatomy and physiology

of the anterior segment of the eye segment is considered to be well-known.

Di—Na — Fluorescein

This is often called also fluorescein — orange-red powder which is dissolved in water
and with tear film and shows an intensive fluorescein picture. Fluorescein means stimulation of
electrons in the molecule so that they cause cold illumination. The wavelength of fluorescein is
shorter than the emitted radiation. By short-term illumination the electrons from the fluorescein
molecules jump to a higher energy level. During their jump back to the lower level they cause

radiation which for a certain element shows a certain colour.

Bengal pink

It belongs to the diagnostic colours and chemically — it is a successor of fluorescein. Unlike
fluorescein it does not show fluorescein radiation. It is observed in the white light and acts

toxically on the cells, which increases with the use of light. It stains the dead cells as well as
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the areas of the cornea and conjunctiva which have disturbed flow of tears, and are thus not
protected from the toxic action of the Bengal pink into the pink-red colour. It may be said that
the eye when died Bengal pink has problems in generating the tear film, i.e. tears.

It is available in the form of strips and solutions. Its use causes high itching in the eye and
discomfort which may lead to Blepharospasm and because of its negative properties the use of

Lissamine green is recommended.

Lissamine green

Lissamine green is a synthetic colour (E142) which dies the dead cells with defects on
the membrane green. It may be thus used in diagnosing the dry eye and it is especially good in
showing the dry spots on the conjunctiva. They do not show fluoresceincy either and the
observation is done by white light, and it is used on impregnated paper strips. Unlike Bengal
pink it does not show toxic action on the cells and is subjectively well tolerated. Due to low
molecular mass there is danger of staining the hydrogel contact lenses and it is not

recommended in case of wearing this type of lenses.

DETERMINING THE AMOUNT OF TEARS AND THE QUALITY OF
TEAR FILM

The quality and amount of tear film has great significance for successful fitting of contact
lenses and their testing is of great importance. It should be taken into consideration that in the
following procedures the poor quality of the tears (due to the amount or the composition) is not
the final prognostics for either success or failure in fitting the contact lenses. Generally, the
forecast in case of insufficient tear film and normal composition is better than in the case when

there are problems in the composition of the tear film.

Evaluation of the amount of the tear film

Estimate of the height of the tear meniscus

We measure the height of the tear meniscus in relation to the lower lid and we check that
there is no break in the tear meniscus. If the height is below 0.2mm or the tear meniscus is
broken, this indicates that there are not enough tears. The measurement should be carried out
without irritating the eye.

At the beginning of the measurement the inspection is done with as little light as possible,
and horizontal or vertical slit can be used. The important thing is that the light comes from

below, and only up to the bottom lid in order to avoid glare.
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Evaluation of the quality of the tear film

The quality of the tear film is determined by observing the speed of the tear flow and the

amount of detritus, using BUT test and by determining the interference colours.

Tear flow rate

The assessment of the tear flow rate makes it possible to determine the ratio of viscous,
watery and oily share in the tear film. Normal tear film shows uniform movement of medium
rate following a blink. The watery tear film flows very fast. The viscous tear film which contains
a lot of mucins and lipids shows a slow tear flow rate. The assessment of the tear film requires
quite a lot of experience by the observer. Apart from the tear flow rate also the amount of

detritus is observed (particles of dust, dead cells, etc.).

Break-up method (BUT)

Break-up method is used to measure the rate of the breaking of the tear film, i.e.
occurrence of the so-called “dry spots” — dry places on the cornea. Since the breaking up of the
tear film depends on many factors, such as e.g. composition of the tear film, nature of the
corneal epithelium, thickness of the tear film and also the amount of tears, this tells us about
the generalized disorder in tears, i.e. about the corneal “tear film — epithelium” system. Normal
BUT amounts to more than 10 seconds. There are two methods of carrying out the “break-up”
test:

1. the invasive method (BUT) — the breaking of the tear film is measured by applying

fluorescein on the cornea which is additional mechanical and chemical stimulus, and

affects the measurement results;

N

non-invasive method (NIBUT) — measurement is done without fluorescein, and in order

to make the dry spots on the cornea visible, a net structure is projected on the cornea.
In practice this test can be done by means of specially designed apparatus: the

tearscope.

Interference colours

Interference colours of the tear film are observed by a SlitMicroscope in diffuse illumination or
in mirror illumination with bigger magnification. The interference colours in the tear film appear
due to the difference in the refractive index of the tear film layers and based on these we can
make conclusions about the thickness of the lipid layer whereas based on the interference

patterns we can make conclusions about the homogeneity.
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It may be observed with a SlitMicroscope in indirect or direct reflective illumination or with an
apparatus manufactured specially for these purposes (TEARSCOPE).
The colours that occur during the observation indicate the composition of the tear film, and the

pattern in which these colours are distributed speaks about its homogeneity. Briefly we may

claim that:
green, red and yellow appear in a lipid tear film,
blue, violet and grey speak of a viscous tear film,
silver, grey and white indicate a watery tear film.
CONCLUSION

Detailed inspection of the anterior eye structures and eye adnexes is often done by using a
slit lamp mounted on a SlitMicroscope. This allows inspection of all the eye media from cornea
to vitreous humour, with magnified image of the lids and other external eye structures.

Fluorescein dying before the inspection can identify cornea abrasions and infection by herpes

simplex virus.

Slit lamp inspection offers stereoscopic magnified and extremely detailed picture of eye
structures, which allows making precise anatomic diagnosis for different eye deficiencies. With

special lenses the slit lamp allows also ophthalmologic and gonioscopic inspections.

A slit lamp is a stereomicroscope with a slit lamp which creates “optical cuts” of the
transparent part of the eye. This makes it possible to observe the cornea, anterior chamber,
lens and vitreous humour as if these were histological cuts. Besides, SlitMicroscope is used to
observe also other parts of the eye: lids, conjunctiva, sclera, and iris. It has variable
maghnification from 5 to 25 times. The SlitMicroscope is the basic and irreplaceable instrument
in many diagnostic and therapeutic interventions, such as fluorescein test, removal of a foreign

body from the anterior segment, removal of stitches, lasering.

Various additions can be added to the SlitMicroscope:

Eyepiece for an assistant makes it possible for the observer to see the same as the

examiner ;

Applanation tonometer allows measuring and direct reading of the intraocular pressure
values;

. Pachometer measures the thickness of the cornea;

Laser — laser beam is directed into the eye by means of a slit lamp;

Still camera — it can record the anterior segment, interior surface of the eye, and

fluorescein angiography.
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Various contact and non-contact lenses can be used along with the microscope. For instance,
three-mirror contact lens is used to inspect the central retina, peripheral retina and angle of the

anterior chamber (gonioscopy).
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13. Diagnostika keratokonu v ambulanci

optometristy

Mgr. Ondfej Vlasak
LF MU, doktorské studium (Iékatska biofyzika), 2. roénik
vlasak(@neovize.cz

Abstrakt:

Jaké indicie vedou k diagnostice keratokonu. Lze uspéSné diagnostikovat ¢i alespon vyiknout
podezieni na keratokonus v ambulanci optometristy? Prednaska pojednava o rizikovych
faktorech a klasifikaci stadia keratokonu a jinych ektazii rohovky.

What clues leads to a diagnosis of keratoconus. Can we successfully diagnose or at least utter
suspicion of keratoconus in an ambulance of optometrist? The lecture discusses the risk factors
and stage classification of keratoconus and other corneal ectasia.

Text prednasky:

Definice:

Keratokonus je pomalu progresivni, nezadnétlivé, obvykle oboustranné kuzelovité vyklenuti a
ztenceni rohovky, vrchol keratokou byva ve spodni a zarovein nasélni ¢asti rohovky.

Oproti tomu, pelucidni marginlni degenerace se projevuje predevsim v dolni poloviné rohovky.

Epidemiologie:

Keratokonus se projevuje predevsim v druhé dekade zivota, jsou vSak znamy piipady vzniku ve
tieti az ctvrté dekadé. Keratokonus vznikajici v druhé dekad¢ zivota ma rychlejsi progresi.
Incidence: 2/1000.

Onemocnéni spojend s keratokonem (KC): atopicky ekzém, retinitis pigmentosa, vernalni
keratokonjunktivitida, retinopatie nedonosenych, Leberova kongenitalni amaurdza, Ehlers-
Danlos syndrom, Downtiv ¢i Marfaniiv syndrom...

Etiologie KC: mikrotraumata spojend s rohovkou (mnuti o¢i pfi atopii, kontaktni cocky, UV
zafeni), pritomnost volnych radikald, apoptoza keratocytli, nedostatek protektivnich enzymt. ..
Dale 6-8%pacientd ma positivni rodinnou anamnézu.

Klinicky obraz:
*  Symptomy
* Zevni znaky + §térbinova lamapa
» Keratometrie
» Topografie a aberometrie rohovky

Symptomy:
Fotofobie, monokularni diplopie, glare, snizena kontrastni citlivost a zrakova ostrost.

Zevni znaky:

Munsoniiv znak: v piipade pohledu pacienta smérem dolt je patrnd V-deformace spodniho
vicka vlivem vyklenuté rohovky.

Rizzutiho fenomén: pti osvétleni Stérbinovou lampou temporalni oblasti rohovky, se svétlo
promitne na nasélni oblast
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Hydrops: poruseni Descementovy membrany a tim vznik edému rohovky.

Vogtovy strie: zfaseni Descementovy membrany. Nélez jakoby poskrabani zadni, intraokulérni,
¢asti rohovky drapky od kocky.

Zvyraznéna inervace: nervova vlakna jsou vice patrna.

Fleischertv prstenec: hnédavy kruh usazenin Zeleza kolem apexu KC. Lépe vidét s kobaltovym
filtrem.

Excentrické protenceni rohovky pii pohledu ptes stérbinovou lampu s uzkym prifezem
rohovkou.

Jizveni rohovky.

Keratometrie:

Hodnoty vyssi jak 47,0 D. Rozdil keratometrie v horni a dolni polovin€ rohovky o vice jak 1,5D
(pfi manualnim mdédu zméfit paracentralni hodnoty)

Odlisnosti dle typu rohovkové ektazie.

Topografie a aberometrie rohovky:
Pii rohovkové topografii typicky obraz rohovkovych map.
Pti aberometrii vys$si hodnota rohovkovych aberaci, predevsim komy.

Stadia KC dle Amslera:
» Stupen I: Sikmy astigmatismus s nesoumérnosti krouzki pii keratoskopii. V 6/6 brylemi.
» Stupen 2: znaky prvniho stupné jsou intenzivnéjsi. Mirné protencovani rohovky
» Stupen 3: rohovka dostava konicky tvar, ztenCuje se, ale nejsou opacity ani jizveni.
V pod 6/6 s brylemi, s KC stale zachovan V6/6. Nepravidelny astigmatismus 2-8D
» Stupen 4: opacity na vrcholu rohovky, keratometrie nad 55D.

Diferencialni diagnostika:
Nutno odlisit od poturazovych stavi, keratoglobu, Corneal warpage — pfechodné zmény
zakiiveni rohovky pfi noseni kontaktnich cocek.

Lécba:

Konzervativni: bryle ¢ KC

Chirurgicka: CCL (Collagen Cross Linking), ICRS (Intrastromal Corneal Ring Segment),
Keratoplastika
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14. Edita Vucaj: Keratometry and fitting of first

contact lens
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

INTRODUCTION

For fitting of the contact lenses it is necessary to know exactly the topography of the
cornea in the contact area between the contact lens and the cornea. The measuring
instruments that quantitatively determine the topography of the cornea are the ophthalmometer
and videokeratograph (computer-topograph/videokeratometer). The autorefractometer in
combination with the keratometer is being increasingly used.

In ophthalmometer and most of other computerised topographs, the measuring limits of the
actually encompassed area that is measured (and depends on the irregularities on the corneal
surface) amounts to about 9mm. In principle this is too little for fitting, since contact lenses
usually have a bigger diameter.

Determining the corneal topography is in principle determined as measuring of the size of
the picture of the object whose image is formed on the cornea and the evaluation of the cornea

cross-section.

OPHTHALMOMETER (KERATOMETER)

We measure the central and peripheral radii (concave or convex curve) of the reflected
surfaces. The measuring values are read in millimetres [mm], or in the values of corneal
refraction [dpt]. For the fitting of contact lenses the values in millimetres [mm] are used. In case
of toric surfaces, the total astigmatism can be calculated from the difference in the radius of the
values of corneal refraction [dpt] by using JAVALA’s RULES.

Principle of measurement

Two test marks of the known size are projected on the surface which is to be measured, by
means of adequate optical system — TELESCOPE.

The quality of the image of the test marks leads to the conclusions about the regularity of the
measured surfaces in the measurement area.

When fitting the hydrogel contact lenses the conclusions about the quality of the test marks are

made after a blink.

96



1)

2)

3)

Test marks
Every producer has developed their own test marks. They are produced so that they
enable simple accidental contact. There is additional possibility of simple finding of the main

cross-sections of toric surfaces, including axial corneal astigmatism.

The types of test marks that are used:

JAVAL - test marks — rectangle and a step with a black line in the middle to look for the main
cross-sections = by contacting marks
According to LITTMANN - test marks - cross/hollow cross
- centring cross into cross
SUTCLIFF BAUSCH&LOMB test marks - cross/line = overlapping of marks

For finding of the main cross-section directions, the ophthalmometer handle is turned and set

so long until this difference in the height of the test marks on the cornea disappears.

Factors that influence the accuracy of measurement

1.) DEPENDENCE ON THE DISTANCE (dependent/independent)
2) DIAMETER OF THE MEASURING AREALS
3) CENTRING

By changing the keratometer-measured area distance, the images of test marks appear at a
different angle. This means that the actual size of the test marks in the same curved surfaces
that are to be measured — changes thus changing also the result. By reducing the
keratometer/measured surface distance, the test marks are mapped at a bigger angle, the
object is thus foo big. The consequence is the change in the size of the picture — the resulting
picture T.=. is also too big. The radius is then also too big. If the keratometer/measured area of

the test marks is mapped at a smaller angle, the measured radius is too small.

As reasons for change of the keratometer/measured area distance the following are taken:
1.) UNCORRECTED AMETROPY of the observer,

2)) ACCOMMODATION (instrumental myopia) of the observer,

3) WRONG SETTING OF THE EYEPIECE.

In accommodation the distance is reduced and thus big radii are measured.
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Diameter of the measuring areas

Depending on the type of the instrument and the radius of measuring surface curvature, the
distance between the reflected areas amounts to approximately 2-4mm. Measuring is thus
never performed exactly in the centre of the circle, but rather always at a certain distance from
the centre. Thus, we do not measure the actual central radii of curvature. The irregularity
between the reflected areas and the test marks are not taken into consideration during
measurement. The smaller the distance of test marks, the closer we are to actual central radii

of curvature. However, this reduces the accuracy of measurement

Centring

Because of incorrect alignment of the measuring surfaces in the instrument errors occur due to
astigmatism of slope beams. Because of incorrect centring it is measured on undefined place.

It is, therefore important to take care to align the measured object and the ophthalmometer on
the common optical axis during measurement, and the test marks should be in the centre of the
measuring field of the ophthalmometer. For better centring of the test marks certain

instruments in the central visual field have a circular mark.

TOPOMETRY OF THE CORNEA

This term means determining of the curvature radius of many corneal points for a better

presentation of the front surface of the cornea.

Central radii of corneal curvature

At the very beginning of fitting of contact lenses the central radii of the corneal curvature are
measured. After the obtained results a rigid contact lens of the known geometry is inserted,
and from the interpretation of the FLUO-IMAGE the necessary changes for optimal fitting of the
contact lens are carried out.

Next important step in trying and fitting of contact lenses is the measuring of the peripheral
radii. In the majority of cases the first contact lens that is fitted has good fitting form and even in
case of rigid contact lenses it has “slight” (weak) feeling of a foreign body in the eye. The trial

contact lens often has an already defined back surface, thus making the fitting much shorter.

Measuring of central radii

Measuring by an instrument that depends on the distance (Javal) the eyepiece has to be set to
ametropy i.e. behaviour of the OBSERVER'’S eye accommodation. The patient is positioned on

the chin support so that the surface of the face is parallel with the surface of the support, and
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the eyes are at the height of the marks on the support. The eye that is not being measured is
COVERED, so that the patient makes better fixation with the measured eye. The patient is
asked to focus the light in the centre of the instrument.

For better ACCOMMODATION CONTROL, both eyes of the examiner have to be OPEN,
especially in case of distance-dependent instrument. Also in case of instruments where

MONOCULAR observation is required, both eyes have to be open.

Peripheral radii of curvature

In ASPHERICAL measurement surfaces (aspherical CL and cornea) by measuring the
peripheral radii, the EXCENTRICITY is taken as measure for flattening.

The corneal periphery which has MATHEMATICAL VALUE are SAGITAL and TANGENTIAL
RADIUS. Both radii can be used to obtain pictures of the peripheral corneal structure.

In order to better understand this, let us provide a short introduction in the properties of conic

aspherical surfaces.

Sagital and tangential radii

The tangential radius plotted in the curve imitates the actual situation of the ophthalmometer,
where RADIUS is measured only in one determined distance from this point the TANGENT. It
represents the mean value between the curvature on the curve points, where the test marks
are located.

This radius corresponds approximately the tangential radius in point P. Since the measurement

is carried out in one meridian, it is more precisely to speak about the MERIDIONAL RADIUS.

Sagital radius Rg is the radius of the rotational surface in one point. In toric surfaces, the

central point Ry is not on the optical axis any more. From R and central radius R, with

defined angle the NUMERICAL EXCENTRICITY can be calculated.

Determining of peripherally curved radii according to the measuring

procedure of sagital radii

This procedure has been introduced for the fitting of ASPHERICAL C.L., and today it is used
also for the CORNEAL TOPOMETRY — with aspherical toric flow of the surface with different
flattening in all four meridians. The target results in practice are important support to precise
fitting of contact lenses on the CORNEA.
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For the measurement, apart from the CENTRAL RADIUS also the radius of curvature
SAGITAL is measured at an angle of 30° (S, I, T, N) in all four radii. The sagital is measured
PERPENDICULARLY to the respective half-meridian. In this way the flow of half-meridian of
the cornea approaches the ELIPSIS with MEAN NUMERICAL EXCENTRICITY.

Based on the distance T.0O. and the ophthalmometer measuring principle, the CORNEA is
measured in the STEEPER HALF-MERIDIAN, in the ever flatter parts of the cornea, and in the
FLATTER HALF-MERIDIAN on the ever steeper parts of the cornea. In order to IZJEDNACITI
the DIFFERENCE, the measured radii are corrected. For the correction the central differences
of radii in HORIZONTAL and VERTICAL PART = Ar are used.

For this the following dependent relations are valid:

1. in the FLATTER MERIDIAN, Ar ijs ADDED to the measured values

R, =R, +ir

plosn.

2. in the STEEPER MERIDIAN, Ar is SUBTRACTED from the measured values
R; =R, —Ar

strm.

DEFINITION, CLASSIFICATIONS AND PRINCIPLE STRUCTURE OF
CONTACT LENSES

Contact lens means lens which is worn on the front surface of the eye. The lenses can correct

refraction errors, but there are also those that do not correct them.

They are classified according to different criteria:
type of material
degree of coverage
purpose of usage

construction
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According to type of material

Rigid, of stable form

This is contact lens which keeps its final form without support and under normal conditions.
They are of stable form and gas permeable.
They are made of polymer which in its composition has one or more components that in

sufficiently high concentration enables oxygen permeability

Soft contact lenses

This contact lens needs support in order to keep its form. Today the material is used which
receives water in order to become soft. They are called HIDROGEL and absorb 10% of water.
NON-HIDROGEL - depend on the thickness and structured of pure SILICONE RUBBER. They
are soft but they do not attract water.

Depending on the material they are made of as well as on the oxygen permeability there are
conventional hidrogel and silicone hidrogel contact lenses.

Because of different properties of the materials there are also different fields of application of

the contact lenses, behaviour, fitting, including the fitting properties as well as design.

Classification according to degree of coverage

CORNEAL
SCLERAL
CORNEAL-SCLERAL

CORNEAL C.L. — valid for stable C.L.

Regarding the diameter they are smaller than the IRIS. They are worn on the cornea, i.e. they

cover only the cornea. Soft contact lenses cannot be fitted in such a manner, they would not

hold and they would slide off.
SCLERAL C.L.- & 19-28 mm — stable contact lenses

Their diameter is larger than the visible diameter of the IRIS. They are fitted on the cornea and
on the border part of the bulbar conjunctiva.

Today they are used only as SPECIAL ones, in IRREGULAR CORNEAS, on which the
CORNEAL contact lenses cannot be used due to mechanical reasons.

CORNEO-SCLERAL CONTACT LENSES

They are worn on the CORNEA — LIMBUS — small area of SCLERAL CONJUNCTIVA. The

diameter is by 1-2.5mm bigger than the corneal diameter.
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They are usually hidrogel ones; however, in special forms of the cornea also stable contact

lenses are used.

Corneal contact lenses

They are by 10 to 15mm smaller than the cornea and lie exclusively on the surface of the
cornea. They are considered to be the semi-rigid contact lenses.
They are made in radii of 4.6 to 10.0mm. The lens diameter is between 8.0 and 12.0mm. They

are made of different polymers that fulfil various requirements of the eye physiology.

They are divided into:

e one-curve,

e two-curve,

e three-curve,

e multi-curve,

» spherical corneal lens with aspherical periphery,
» aspherical corneal lens,

» tangential or offset lens,

e conical corneal lens,

» aspherical contact lens for KK/KG/KP,
* piggyback — dual system,

» toric corneal

1. RT- back toric

2. BT - bi toric
3. BTC - bi toric compensated
4. MPT — front prismatic toric
5. BIFOCAL C.L.
»  MONOVISION/combined monovision

« SIMULTANEOUS
 ALTERNATING
« SYSTEMS WITH CORTICAL SELECTIVITY

e MULTIFOCAL C.L.
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CONTACT LENS STRUCTURE

Contact lens has a front and back surface. They may be built of one or several curves —
spherical and aspherical.

SPHERICAL SURFACE results from the rotation of a circular arc around one plane in its
centre.

ASPHERICAL SURFACE results by the rotation of one curve with step-variable radius around
the contact lens axis.

From these areas of the front and back surface of the contact lens the diameters of the optical
zone of the front or back surface are determined.

From toric surfaces the elliptic forms and the respective two values each in the zone occur.

BASIC CONDITIONS FOR CONTACT LENS FITTING
General conditions

For the fitting to be successful, subjectively and objectively, the following optical and
psychological conditions have to be met:

=> visus with contact lens has to be the same or better than the one with eyeglasses;

=> the metabolism of the anterior eye segment (especially the cornea) should not be LOADED
on a long-term basis in order to avoid damages;

=> contact lens has to be comfortable;

=> contact lens has to serve its purpose;

=> contact lens has to be wearable.

SUPPLY OF CORNEA WITH OXYGEN

This is the most important condition. Normal cornea receives the oxygen for the supply from

the air. Without sufficient oxygen it reacts with various reactions typical for the lack of oxygen.
Contact lens covers the cornea and represents a barrier for the oxygen. It has to be
SUFFICIENTLY GAS-PERMEABLE so that the oxygen can reach the cornea, i.e. for the
oxygen solved in the tear film to be exchanges below the contact lens.

Small diameter of the contact lens is suitable for the oxygen exchange (RIGID contact lenses).

TEAR EXCHANGE

In order to insure the function of the cornea, the TEAR exchange below the contact lens /

cornea has to be constant. It supplies oxygen and ions necessary to maintain the corneal
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epithelium, and takes away CO, and the dead cells. Absence of exchange and circulation

would lead to local disturbance of the exchange.

Additionally a certain thickness of the tear film is necessary in order to avoid sticking of the
contact lens on the cornea.

The contact lens material has to have adequate crosslinking, and in some C.L. to absorb water.

Contact lens should not be too old, since thus it prevents spontaneous tear exchange.

MOBILITY
Contact lens has to move in order to be comfortable. However, if it moves too much, it may
cause irritation and damage in the area of cornea and conjunctiva and irritation of the lids. All

this may cause the feeling of a foreign body in the eye.

Fitting of rigid contact lenses

PARALLEL

The back surface of the contact lens and the form of the front surface of the cornea have good
overlapping. However, during the day, too strong adhesion may occur, i.e. sticking of the
contact lens on the surface of the cornea. This is not desirable and therefore parallel fitting is
avoided.

The best fitting on the ASPHERICAL cornea is achieved by ASPHERICAL back surface of the

contact lens.

EDGE FITTING

Aspherical cornea is fitted by two-curve or multi-curve contact lenses — MODIFIED.

In case of very IRREGULAR CORNEA the basis curves, peripheral radii and the diameter zone
according to the cornea are fitted.

As the BASIS FOR FITTING of the back surface of the contact lens on the front surface of the
cornea the TOPOGRAPHICAL data are used:

=> central radius of curvature;

=> degree of peripheral flattening (ASPHERIC characteristic);

=> dimensions and axis of corneal astigmatism (TORICITY)

=> regularity of the flattening distribution in half-meridians.

Static assessment of contact lens and cornea

The assessment is carried out by a SLIT MICROSCOPE, with FLUO-trial in the blue light with

yellow filter. The fitting of the back surface of the contact lens on the front surface of the cornea
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is assessed. The FLUORESCEIN INTENSITY is observed, which depends on the thickness of
the tear film below the contact lens. On places where the contact lens is lifted the fluorescein
colour is stronger, and where it is closer to the cornea, the colour is weaker. In parallel fitting
the fluorescein intensity is uniform.

The assessment is possible when the contact lens is centred in front of the cornea.

SELECTING THE FIRST CONTACT LENS

Shape of the back surface

PARALLEL to SLIGHTLY FLAT fitting is expected in the FLATTER MERIDIAN. This simplifies

the fitting assessment.

The RADIUS OF THE OPTICAL ZONE OF THE BACK SURFACE is selected according to the
CENTRAL RADIUS OF THE CORNEA, approximately by 3/10 to 4/10mm steeper.
PERIPHERAL STRUCTURE of the contact lens is determined by the NUMERICAL
EXCENTRICITY of the CORNEA. Or, ¢ for all four meridians are determined, or the one of the
FLATTER one.

Fitting with aspherical back surface

The radius of the optical zone is selected according to the radius of the cornea in the flatter
meridian. For the better assessment of the fluo-picture and the fact that the cornea outside the
area included in the measurement continues to flatten, & of the contact lens need to be
increased by 0.1 than the & of the cornea.

FIRST TRIAL contact lens - ASPHERICAL

Fitting with two/three/multi-curve back surface
Bad centring

Bad centring occurs in irregular distribution of the corneal £ in half-meridians, as well as in
case of ASTIGMATISMUS INVERSUS.

The DIAMETER of the contact lens and/or transversal form of the contact lens needs to be

changed. The following rules are taken into consideration: impact of factor on the fitting of the
contact lens. If good results fail to be achieved in this case as well, two / multicurve contact

lenses are inserted since for better centring in aspherical contact lenses big changes on the
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back surface of the contact lens need to be made, and this has negative influence on the

wearability of the contact lenses.

Determining the value of contact lens refraction (dpt.)

Contact lenses and GLASSES differ in the power of picture refraction, since the glasses are at
a greater distance from the vertex and there is AIR as medium around them. Contact lenses
float in the tear film directly on the cornea. Thus the power of the CORNEAL refraction and the
contact lens is reduced. Additionally there is also the TEAR LENS between the cornea and the
contact lens whose optical performance depends on the radius of the optical zone of the

contact lens.
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15. Ana Krizic¢,bacc.ing.opt.: Vision disorder

caused by keratoconus
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

INTRODUCTION

Keratoconus is a non-inflammatory and progressive cornea disease of unknown
etymology. It results in the thinning of the cornea centre which leads to the bulging of
cornea in the form of a cone. The cone, with irregular astigmatism progresses
constantly. The eye becomes short-sighted, the acuity falls depending on the

keratoconus phase, even below 0.1 measuring units.

During refraction, in a relatively short period changes in astigmatism, power and

axis of cylinder are observed.

As far as it is known, it is not possible to cure a Keratoconus. Acuity can be

improved only by using hard contact lenses.

For the case of keratoconus, cooperation with an ophthalmologist is necessary.
Advanced keratoconus in the final phase leads to the need for operative technique of

cornea transplantation.

Our task is to find the best possible acuity and provide the best fitting of rigid and
semi-rigid lenses, to clients suffering from keratoconus in obligatory cooperation with

ophthalmologist.
This paper will present the problems that affect the vision in patients suffering
from keratoconus, patophysiology and the development of keratoconus,

symptomatology, and how to use a series of perforations to achieve the best possible

acuity.

FUNDAMENTALS ABOUT KERATOCONUS

1.1 Definition
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Keratoconus (Greek: kerato — horn, cornea; conos - cone) is a degenerative
disorder of the eye, i.e. the cornea. Cornea, which is of the normal shape of a half-
sphere, gradually becomes thinner and more protruding like a cone (Figure 1.) The
disorder in the shape of the cornea disturbs the proper entry of light into the eye and its

focusing on the retina which results in the vision disorder.

The vertex depth increases, which adds “minus” dioptre and apex moves nasally

downwards. The cornea is steeper and decentred.

Figure 1 - Keratoconus

1.2. Cornea

The cornea (lat. cornea) is the transparent front part of the eye which extends to the
sclera and is a component of the external eye layer. It is not completely spherical (sphere
section), but rather mainly slightly flattened along the vertical meridian (Figure 2). It lets light
beams pass through into the eye and hence normal vision. It is structured of highly organised
groups of cells and proteins. It represents a very important refraction element since its
curvature acts as a strong convergent lens.

Unlike the majority of tissues in the body, the cornea does not contain blood vessels
that would feed and protect it against infection. Instead, the cornea receives nutrients from the
tears and the aqueous humour contained in the eye chamber behind it. The cornea has to be
transparent in order to provide proper light refraction. The cornea tissue is organised in five

basic layers: epithelium, Bowman’s layer, stroma, Descemet’'s membrane and endothelium.
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Figure 2 — Difference between a healthy eye and eye affected by keratoconus

1.3 Diagnosis

It is relatively ease to diagnose a moderate or advanced keratoconus. Its diagnosis in the
early phase, at the beginning of the disease is somewhat more difficult and requires more data
and tests. Often the patients suffering from keratoconus change visual aids, within a short
period of time, neither of which provides satisfactory vision correction. The dioptres often vary

and the findings differ from examination to examination.

Examination used for diagnosing this condition include:
- retinoscopy,
- direct ophthalmoscopy,
- keratometry,
- photokeratoscopy,

- slit lamp examination.

Slit lamp can identify numerous classical signs of a keratoconus. Fleischer ring, Vogt’s lines,
thinning and cornea scars, different colours in the otherwise transparent cornea, increased

visibility of cornea nerves and cornea hydrops.

Fleischer ring is a yellowish-brown or olive-green pigment ring which can, but not

necessarily, surround the cone base. It is caused when the pigment hemosiderin deposits in
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epithelial cells. As the disease progresses, the Fleischer ring becomes thinner and more
discrete. With careful inspection this sign is discovered in 50% of patients. Using cobalt filter

this sign is in the beginning more easily recognised.

Vogt’s lines are small, of brush-like form, perpendicular, but can also be curved. They
are located in the deep parts of cornea tissue in the area of greatest curvature. The lines
disappear with external pressure on the globe over the lid. After removing the pressure, the
Vogt’s lines reappear and they are easier to see. Rigid lenses sometimes emphasise these

lines.

Corneal thinning and appearance of scars are characteristic of this disease. The scars

are usually observed later with the appearance of fractures in the Bowman’s membrane.

Corneal opacification can appear in patients who had never been contact lens users
before. The corneal cells die away and are replaced by the cells from the peripheral parts.

Opacification can result also from eye rubbing or poorly fitted contact lenses.

Corneal hydrops is the concentration of the eye fluid in the cornea in the advanced
phases of the disease when the Descemet’s membrane fractures. Sudden onset of this
condition causes sudden loss of vision and visible point on the cornea. Hydrops causes a
swelling and clouding. When the marginal membrane recovers, these symptoms may
disappear; if there is a scar, a frequent consequence is a flatter cornea, which facilitates the
use of contact lenses. Hydrops occurs more often in case of patients affected by the Down

syndrome, but not only the Down syndrome but rather the Turner syndrome as well.

Munson’s sign is noticeable even without using the slit lamp. It occurs in advanced
keratoconus when the cornea is so protruded that it causes angular curvature of the lower lid

when looking downwards.

Rizzuti light reflex is the name for the shift of the light reflex towards the nose furrow
when light is projected from the temporal side. It occurs also in other eye diseases, but can

help in the diagnosis when a slit lamp is not available.

Lower eye pressure is a frequent sign and it results from thinner cornea and/or

increased rigidity of the sclera.

2. PATOPHYSIOLOGY AND KERATOCONUS DEVELOPMENT
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Any corneal abnormalities can seriously affect the way in which we perceive the
world around which influences our everyday life i.e. makes the performing of everyday
tasks difficult.

The cause of keratoconus is probably a multi-factor one, which means that it is
the consequence of several factors.

In its initial phases, keratoconus causes slight clouding and disturbance of visual acuity
as well as increased light sensitivity. The progression of keratoconus and its influence
on every eye is individual.

In 90% of cases the disease affects both eyes.

It usually develops asymmetrically, and it is diagnosed on the other eye some five
years after the first eye. The process can be active five, ten or twenty years and may
stabilise after that, i.e. it stops in progress after a long period of time, even for life.
During the active phase the disease can progress very slowly or fast, and individual

variations are very large.

The initial signs of keratoconus include the following: acuity with glasses
amounts to 0.8 to 1.0, but the cylinder power and axis vary. Very curved radii less than
7.0mm have significant influence on the onset of keratoconus. With an ofthalmometer
the initial Amsler angle is observed, the test mark slightly shifted. Using skiascope the

“fish mouth” phenomenon is searched for.

2.1 Classification

Keratoconus can be classified according to the shape of the cone, mean keratometer
reading or development grade.
According to curvature it is classified into:
mild, < 45D in both eye meridians,
moderate, from 45-52D,
advanced, from 52-62D,

severe, > 62D.

According to the shape of the cone:
small diameter of 5mm, round, usually solved by contact lenses,
large diameter, >5 mm, oval; often sagging in the bottom part which is not comfortable

for lenses,
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biggest diameter, >6mm, affects more than 75% of the cornea and least suitable for

lenses.

In correcting keratoconus we need to cooperate with the ophthalmologist who
diagnoses the disease and recommends adequate care. It is possible to evaluate the
keratoconus development grade by using the division according to Amsler.

Amsler has divided the development of keratoconus in four following grades and the

fifth acute grade.

Grade 1
- myopisation,
- unequal scioscopic picture,
- broken ophthalmometric picture,
- deviation of axis in keratometer 1-3 grades,

- smaller corneal radius 6.9 — 7.2mm;

Grade 2

- significant difference in the size of ophthalmometric pictures,

- shift of axis of ophthalmometric pictures 4-8 grades (Amsler angle),
- cone clearly visible from the side,

- corneal thinning in the area of apex,

- smaller corneal radius 6.3 — 6.9mm;

Grade 3
- apical scars,
- visible Descemet folds and scars,

- radius 5.5 — 6.3mm shift of test marks over 9 degrees;

Grade 4
- very thin cornea in the apex, below 0.2mm,
- impossible to measure the radius,
- radius smaller than 5.5mm,
- resulting in corneal staphyloma, chamber fluid passes through the broken
Descemet membrane into the stroma and causes oedema. Strong haze in

the centre.
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Grade 5
Sudden complete corneal opacity. The eye gets inflamed, swells, narrows and
hurts. There is staphyloma (fracture), chamber fluid passes through the endothelium

and Descemet membrane into the stroma, causing the clouding.

“After the acute condition of keratoconus only keratoplastic is possible.” [1]

2.2 Frequency of keratoconus and risk factors

The actual frequency of keratoconus is not known, but about 10% of children may
inherit the disease. According to estimates, keratoconus is found in one out of 2,000
persons in the general population. It follows no known national, geographic, cultural or

social pattern.

2.2.1 Gender and age

Keratoconus occurs equally in both genders.
It is most often diagnosed for the first time in young persons in puberty and in late teenage age.
Keratoconus grows usually progressively over 10- 20 years, and then stabilises. Rarely does it

occur after the age of 30.

2.2.2 Influence of genetics

One scientific consideration indicates that keratoconus is of genetic origin. From
the currently available information there is knowledge that one out of ten patients
affected by keratoconus have also a blood relative with the same problem. The majority
of patients with keratoconus have no family members with this disease. Some studies
show that the occurrence of keratoconus is caused by the lack of fibrils in the cornea,

resulting in the change of corneal shape into the conical form.

It is possible that this disease is the final phase of many physical disorders. The
relation of keratoconus with the heredity, hypersensitivity diseases, certain system

disorders, and long wearing of rigid contact lenses has been established.
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2.2.3 Diseases and post-traumatic conditions

In keratoconus as result of congenital diseases occurs the ectasy of the central corneal
part. These are the diseases of the connective tissue, and may refer to autosomal-recessive,
autosomal-dominant, or any other congenital disease. The condition has also been observed in
severely retarded or blind children who cause slight trauma to the cornea by rubbing their eyes
(e.g. the Down syndrome).

Although the actual cause of keratoconus is not known, it is considered that also the
traumas that facilitate the occurrence of keratoconus are the corneal scars, eye rubbing,
frequent allergies, long wearing of semi-rigid contact lenses and a number of possible other

risks.

3. SYMPTOMS AND INFLUENCE ON ACUITY

Keratoconus starts often as short-sightedness and astigmatism and the patients are
completely unaware that they suffer from this condition.

The cornea gets slowly or quickly thinner, different in individual patients and along with this
process the vision deteriorates. The vision deteriorates moderately or very severely, depending
on the volume of affected corneal tissue. The patients often have double or multiple pictures on
one eye and complain of picture deformation. Some patients experience halo effects,
photophobia and light sensitivity. Sometimes, during the disease there may be a sudden
decrease in the vision due to the rupture of the cornea and then eye fluid can enter into it.
Swelling may take weeks or months until the rupture heals, and is gradually replaced by scar
tissue, apical haze, which acts on sudden vision deterioration. In case of sudden swelling, the
doctor may prescribe an eye therapy in order to alleviate the difficulties, However, there is no

medicine that can prevent the onset of the disease.

4. Contact lenses

“Keratoconus represents one of the greatest challenges for any contactologist. The
shape of cornea in case of keratoconus differs from case to case. In keratoconus all the
parameters for the contact lens have to be determined by testing, rather than calculation.
Sometimes it is a time-consuming and hard work, and in advanced cases it is impossible to
span the changed cornea with a corneal lens. Good visual acuity can be achieved only by
applying rigid contact lenses, with the contact lens following the shape of the cornea and being
sufficiently lifted on the edge to slide easily over its surface. Since in more advanced
keratoconus it is not always possible to achieve satisfactory tolerance to contact lenses, a

certain effect is achieved by a series of perforations on the periphery of the contact lens” [4].
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5.4.1 Soft lenses

The role of soft lenses in case of keratoconus is limited due to the very elasticity of the
soft lens which adhere over the irregular corneal surface, with the soft lens following the shape

of the irregular cornea and without pressing on the apex has no efficiency.

5.4.2 RGP and PMMA lenses

Figure 11 - RGP lens

Rigid contact lenses (Figure 11) have been named thus because they are manufactured
of non-flexible or minimally flexible material. The first rigid contact lens, which is usually called
“hard lens” was presented in the late 1940s. Rigid contact lenses made of PMMA material were
made in the period from 1948 to 1980.

Today, all the newer lenses are Rigid Gas Permeable lenses, but still some people
continue to wear hard polymethylmetacrylate (PMMA) lenses, although some institutions
consider that they should be eliminated. PMMA lenses are very long-lasting, often up to 5
years and even longer. They are resistant to scratches, fractures and some other damages.
The diameters of PMMA lenses can be reduced with the necessary equipment, and the

scratched surface can be eliminated by polishing.

RGP lenses, i.e. rigid gas permeable lenses are very similar to rigid PMMA
lenses, but they are made of materials which contain silicone and fluorine. This
material composition allows high oxygen permeability, thus making the lens surface

less adherable for mucins and proteins from the tear film. Since this material features
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good oxygen permeability, even better than soft contact lenses, it is much healthier for
the cornea itself, where oxygen supply is one of the essential issues. This type of lens
allows good visual acuity and corrects most of the refraction errors. They can be
produced in almost any form, so that they satisfy the needs for visual acuity even in
very complex corneal shapes. RGP lenses are very durable, and they have a longer
lifetime than soft contact lenses. Like rigid lenses, these lenses also require a longer
adaptation time and are not recommended for strenuous physical activities.

Regarding the possibility of variations in the very design of the lens, rigid gas permeable

(RGP) contact lenses are the first choice in the correction of visual acuity in patients with

keratoconus, and in the majority of cases they are also a permanent solution.

5.4.3 Piggyback

Figure 12 — Eye with piggyback lens

In the more advanced phase the keratoconus becomes very steep, the radius curve due to
deformation and opacity of test marks cannot be measured any more. In individual cases a
better position and satisfactory correction are achieved with the dual system (Figure 12). There
are several types of dual systems, but all have in common that the lens has a soft base

(hydrogel lens) which accommodates the rigid corrective lens.
Advantages of the dual system: better fit, better acuity, less irritation;

Drawbacks: poor oxygen transmissibility, more difficult handling, very expensive

implementation.
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CONCLUSION

There is not one single design of contact lenses that is optimal for every type or phase
of the keratoconus. According to the needs of every individual it is necessary to carefully
evaluate and find an objective which offers the best combination of acuity and comfort for the
corneal health.

Contact lenses are absolutely indicated for the correction of keratoconus and
significantly reduce the need for keratoplastic, since by pressing the cornea they reduce the
progression of the keratoconus and for a long time they provide satisfactory acuity.

It should also be taken into consideration that some of the persons affected by
keratoconus suffer from poorer immune system, and have allergic reactions, often conjunctivitis
and are very sensitive to viral and bacterial eye infections, and have problems with using
contact lenses.

In cooperation with ophthalmologists we have to provide optimal lenses and with

professional fitting the best optical correction and corneal nutrition.

117



16. Anja Sever: Night myopia
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

INTRODUCTION

The objective or purpose of this seminar paper is not to revise some definitions, which
we certainly already know or have learned about them, but rather to either learn or revise what
we may expect if we encounter a customer who complains of difficulties during night driving,
complaining of difficulties with change of lighting, or when they feel poor vision with change in

contrast, especially in night conditions.

Using knowledge and through practice we can help this customer.
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2. VISUAL SENSE

2.1 THE EYE

The eye is a part of the visual apparatus. Close your eyes and imagine that you cannot
see. The visual impression is the human, visual impression for us means »life«, perception of
the environment.

Eyes can be thought of as a perfect and very complex device, which is often compared
to a camera or a still camera.

All »apparatuses« have one point in common; they focus external light on the visual
field of the photosensitive sensor within the apparatus.

2.2 PHOTORECEPTORS

In »ocular apparatus« the photoreceptors are important, located on the retina.
As we already know, these are sophisticated type of neural cells that are sensitive to light and
have the capability of photo-transduction.

The photoreceptors — cones and rods contain the visual pigment rhodopsin.

Cones and rods (on the retina there are rods in the volume of 120mio, and cones 6-
7mio.), are cells - »switches«, that cause photo-transduction (they convert the light signal into
electrical signal).

The rods are responsible for the vision in lower light intensities and have no sense for
colours and have low spatial resolution (so-called scotopic vision). They are sensitive to blue-
green light, of the wavelength up to 500nm, and most of them are densely distributed in a ring
of about 4.5mm diameter around the fovea.

The cones are responsible and more active at higher levels of light (so-called photopic
vision), bringing us the perception of colours and spatial impression.

We know three types of cones (S, M, L-short, middle, long-wavelength sensitive cones),
since they are also carriers of three types of pigment.

SLIKA 2. MREZWIC!

Figure 1 - Retina
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2.3 RODS

They are allegedly »responsible« for night vision, when the lighting conditions are poor.

Often in literature the term »mesopic vision« can be found, where we can see that for
the night vision not only rods are responsible but also the cones, since in mesopic vision at low
light intensities both types of photoreceptor cells are active. The mesopic vision occurs, and in
fact helps us in adaptation, when we “pass” from day to night/twilight vision (when the level of
lighting is the same). Mesopic vision is very important in specific professions (pilot, policeman,
driver, etc.).

When the light intensity falls below the intensity of moonshine, the cones stop their
work, and then the rods continue to do their part of work, and we rely on them, when we need
pure night vision.
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Figure 2 — Distribution of photoreceptors on the retina

2.4 RODS AND NIGHT VISION

The quality of night vision does not depend only on photoreceptors, but rather also on
the anatomy and physiology of the eye (especially the size of the eye and the cornea).

Night or scotopic vision is the vision of rods.

3. ADAPTATION TO DARKNESS

Adaptation to darkness is a slow process. The eye has to adapt from the bright visual
field (day) to lower brightness of the visual field (night).
In the beginning of the process it is in a certain way a fast process (rods need 5-10 minutes),
but it is only after 25min that they reach 80% of sensitivity.
Complete adaptation to darkness under normal circumstances is allegedly 30-45min.
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The story is shorter in case of cones and they adapt fast in several minutes, but their
effect is not similar to the effect of rods.
At midnight the visual acuity is much reduced, and it depends on the luminance of the object
that is being observed.

The object can be recognised by showing more contrast than the environment in which
it is located (it can be either lighter or darker).
In case of low illumination the eye has to adapt to night colour spectrum, the pupil dilates also
and spherical aberrations are possible, and therefore the so-called night short-sightedness or
night myopia can occur.

SLIKA 73 NOCHNT LNVIET! WIDA

Figure 3 — Night vision conditions

3.1 FACTORS THAT AFFECT ADAPTATION

» Size and position of the retina (which size and which position is used in measuring the
dark adaptation);

» Light wavelength during measurement;
* Regeneration of rhodopsin;

* Intensity and duration of illumination prior to adaptation.

4. NIGHT SHORT-SIGHTEDNESS

The phenomenon of »night short-sightedness« is in fact when the eye becomes
relatively more short-sighted under poorer illumination. It can be presented as a passing type of
short-sightedness in conditions of night illumination, when the illuminance is lower than
0.03cd/m2 there may come to the change in dioptre power of the eye towards short-
sightedness.

With dilated pupil in the darkness and different illumination of the colour spectrum, as
already mentioned, the spherical aberrations occurred as well.
They appear as symptoms that have to be well noted in patient’s history (if possible we should
note it down with the same words that the patient uses when describing the symptoms).
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The patient complaining of blurred vision in poor light can also have poor vision in poor
lighting, when looking at an object, some mention and notice haze around the observed
objects, they notice glare or reflex from car headlights (especially in adverse weather
conditions such as rain, snow, ice, fog). Some also lose the depth perception.

According to different studies, one of the first | found was the study by Koomen M.,
Scolnik R. & Tousey R., »A study of Night Myopia» (JOSA, Vol.41, Issue 2, pp.80-83), which
was published already in 1951. Many more studies followed published in various journals. A lot
of these studies were written by optometrists worldwide, and the conclusion of almost all of
them is that the topic deserves further research.

4.1 CAUSES OF NIGHT SHORT-SIGHTEDNESS

» Spherical and chromatic aberrations,
o Ciliary spasm,

» Adaptation (passage) from light to darkness due to change of biochemistry in the
photoreceptors on the retina;

* Lack of vitamin A and zinc.

4.2 TEST FOR NIGHT SHORT-SIGHTEDNESS INSPECTION - »WHITE
POINT« TEST

According to the lectures and the experiences of our professors and by studying the
literature one may see that there are several tests to determine the night short-sightedness.
| personally prefer the test presented to us by our professor M. MihelCi¢, which | had
opportunity to experience myself.

In the »white point« test the patient has to stay in the dark for about 20min. It is
extremely important that before that we have perfectly carried out if possible objective
refraction, and after that subjective refraction as well. It has to be checked that the patient has
also binocular vision.

After 20 minutes in the darkness (which is from experience very uncomfortable for the
patient and for the observer) the patient is presented with the »white point« test.

Figure 4:- White point test: Example

Light on Dark room Darkness after adding minus

The
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»white point« test is best performed on LCD, in negative contrast, where the base means black
colour, and the circle radiates white in the centre.

It is interesting that it is necessary to find the »real« LCD or optotype, which in its base has
built-in such a test.

When night short-sightedness is suspected, the patient sees the point (a circle) sharp
and claims to see shadows or glare around the circle.

In case of such a patient, we place, in steps, binocularly into the trial frame, glasses in
values of -0.25D each, until the patient says that they can see the circle perfectly with sharp
edges, without glare, i.e. until the radiation around the circle is eliminated.

The value according to the studied and until now known literature means between -
0.25D and -0.75D.

The value of night myopia correction is the first value in which the patient reaches good
visual acuity of the circle — image without glare, i.e. radiation.

According to literature the highest night myopia is in the value of -0.75D, and there are
cases where the difference is even up to -2.50D and more.

Before the test and the intention of writing the possible new correction with the glasses,
it is necessary to know that, especially in case of senior patients, the contrast sensitivity
declines with age.

Night myopia is much more frequent in younger people, who are then corrected as
necessary, whereas in senior people there is the question of the capability of the contrast
vision itself and the general visual acuity.

Care should also be taken if we have a patient who is already a presbyope, so that the
value of night myopia correction does not exceed -0.50D.

According to the studies of our graduate engineer of optometry, Ms. A. Jurkovié¢
(Diploma paper: »Adaptation to Darkness and Night Myopia, VVG 2011), the average value of
night myopia in the patients aged 30-40 is -1.03D, and in patients aged 50-60 the average is -
0.40D. Her research is similar to studies carried out by the majority of those who had already
studied night myopia.

5. NIGHT MYOPIA AND DRIVING

A lot of research of night myopia has been done in order to reduce the problems i.e.
difficulties, primarily for the drivers, and then also people who work at night (pilots, professional
drivers, etc.)

Along with the already done research, there is an interesting study by Alicia M. Rogers:
«Night Myopia » (Journal of Ophtalmic Medical Technology, Vol.5, No.2, Aug. 2009), and
studies by A. Jurkovi¢, and others.

Many patients suffering from »night myopia« can use this »increase« correction with
minus lenses, in night driving, driving in twilight or in conditions of poor lighting. According to
the assessment of 65% respondents and observed patients, they have better visual impression
with the »new correction«.
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6. CONCLUSION

In order to solve the difficulties caused by night myopia after a perfectly done subjective
refraction and after testing e.g. using the “white point” test, the patient can be recommended
glass correction.

For young patients (before the onset of presbyopia) the maximal value is -0.75D, and in
the presbyopes it should not exceed -0.50D.

Such correction should be used exclusively in the conditions of poor lighting or in night
conditions.

It should be especially emphasised and the patient should be additionally warned not to
use it in daylight.
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17. Technologia free-form a jej vyhody oproti

konvenénej vyrobe okulistovych soSoviek

Bc. Michal Krasnansky
Aalen University,1 rocnik magisterského Studia
Mail: krasko5@hotmail.com

Anotacia:
Ciel'om Prednasky Technoldgia free-form a jej vyhody oproti konvencnej vyrobe okuliarovych
Sosoviek je poukazat’ na hlavné rozdiely medzi jednotlivymi postupmi vyroby a ich vplyvu na
presnost’ vybrusu dioptrickej plochy.

Dalej sa prednaska zaobera porovnanim nominalnej a modernej 3-D kalkulacie dizajnu.
Ich vplyvom na zobrazovacie vlastnosti.

V zavere prednasky sa opisuju jednotlivé moznosti optimalizacie SoSoviek ako aj ich
porovnanie s nominalnou kalkulaciou.

Cielom tejto prednasky je v hlavne poukazat' na znaéné vyhody modernej digitalnej
technologie vyroby, zdoraznit' vplyv sposobu kalkulacie dizajnu SoSovky a porovnat’
charakteristiku nominalnej a 3-D kalkulacie SoSoviek

Anotation:
Free-form technology and it’s advantages to convetional way of production of spectacle
lenses

The aim of the lecture : Free-form technology and it’s advantages to convetional way of
production of spectacle lenses is to point out the main diferencies between these two methods
and theirs influence on precision of dioptric surface.

Firstly the lecture is focused on comparation of nominal and 3-D caclculation of the
design and theirs influence on imaging features.

In conclusion there are described certain ways of optimalization as well as theirs
comparation with the features of nominal calculation

The aim of the lecture is to describe advantages of modern digital technology, point out
the influence of the way of calculation and compare nominal and 3-D calculation.

Text prednasky :

V priebehu prednaSky Technologia free-form ajej vyhody oproti konvencnej vyrobe
okuliarovych SoSoviek budu popisané hlavné rozdiely medzi jednotlivymi postupmi vyroby
a ich vplyvu na presnost’ vybrusu dioptrickej plochy.

V sticasnosti sme uz poculi vela o free-form technolégii. Ci uz z propagacnych
materidlov jednotlivych firiem, obchodnych zastupcov alebo odbornych ¢lankoch v novinéch
a ¢asopisoch.

Aby sme lepSie pochopili podstatu free-form technologie je najlepSie prelozit’ tento
anglicky nazov. 1.Free-volny, slobodny 2. Form-forma, v tomto pripade nastroj na brusenie
aleStenie. Teda oslobodenie vyroby od zavislosti na forméch.

Ako vlastne prebieha vyroba konven¢nych SoSoviek?

- Polotovar so sprdvnou bazou (prednym zakrivenim sa nablokuje).Obrasi v tzv.
generatore, na zadnej ploche sa v skuto¢nosti vybrusi sféricka alebo toricka krivka v 2
osiach. Takto vyrobena SoSovka je matnd a su na nej velké stopy po hrobom
vybruse.Musime ju preto eSte dobrusit’ a vylestit. Dobrasenie a leStenie SoSovky

prebieha pomocou hlinikovych foriem.
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- Aby sme napriklad vyrobili zadné zakrivenie s krivkou -0,50 potrebujeme na to
hlinikovll formu so zakrivenim +0,50dpt. Takze presnu kopiu ale v negative zadnej
krivky SoSovky.Pri tomto spdsobe vyroby potrebujeme na kazdu dioptriu zadnej krivky
jednu formic¢ku s rovnakym pozitivnym zakrivenim (napr. pre zakrivenie -100-200
potrebujeme formu +100+200). KedZe dioptrickych kombinacii zadnych zakriveni je
v laboratdrnej vyrobe obrovské mnozstvo (do -14 sfera s cylindrom 6 po kroku 0,25dpt)
potrebujeme aj obrovské mnozstvo formiciek. V beznej laboratérnej vyrobe ich moze
byt 5.000ks

To vSetko sa zmenilo prichodom Free form vyrobnej linky. Namiesto 5.000 foriem v
rozliénych zakriveniach nam teraz staci 7 flexibilnych foriem na cely dioptricky rozsah.

A ako prebieha freeform vyroba ?
Zaciatok je podobny tzv.blokovanie, ¢ize uchytavanie bloku na polotovar (podobne ako sa
uchytava blok pri zdbruse SoSovky do okuliarov). Druhy v poradi je generator — ten ma vSak
o nie¢o viac nastrojov ako ten predosly. Prvy néstroj z polykrastalického diamantu obrusi
SoSovku na pozadovany priemer a na zadnej strane vybrusi sfericka alebo torickll krivku
(tzv.hruby vybrus). Druhy nastroj zo sysnetického diamantu dobrisi SoSovky pomocou
rychlych kmitov. Dokaze vybrusit v 3 osiach aktukol'vek topografiu na zadnej strane
SoSovky s presnostou na mikrometer. Tento nastroj pracuje rychlostou neuveriteInych
22.000 kmitov za sekundu. Dokaze vybrusit’ sféricka , asféricku , atéricku , progresivnu ,
degresivnu — akukol'vek krivku.

Potom staci SoSovku iba jemne vylestit. Na cely dioptricky rozsah zadnych kriviek do -
14 s cylindrom 6 stac¢i sedem Specidlnych plastovych flexibilnych foriem.
Charakteristika vyrob v ¢islach:
. Presnost’ vybrusu: 0,001 mm

Rychlost’ vybrusu:
— Fréza pri hrubom vybruse 25.000 ot./min.
— Diamantovy néstroj pri jemnom vybruse 22.000 kmitov/sec.
— Lestenie uberie z povrchu SoSovky 0,020 mm
= Konvenéna technoldgia: presnost’ 0,12 dpt.
= Free form: presnost’ 0,01 dpt.
=  Optimalizuje SoSovku na aktukol'vek refrakciu
= Optimalizuje SoSovku na akukol'vek prednu krivku —bazu (zakrivené Sportové ramy)
= Optimalizuje SoSovku vzhl'adom na jej poziciu (inklinaciu, delta vzdialenost, ...)
=  Optimalizuje SoSovku pre rdzne typy aktivit uzivatela

= Optimalizuje SoSovku na spravne dioptrické hodnoty pre jej uzivatela (ktoré nemusia
byt vzdy zhodné s meranim na fokometri)

=  Vylepsuyje stabilitu hribky

* Umoziuje decentraciu bez straty optickej kvality
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VSeobecne existujii dnes 2 sposoby kalkulacie ktoré firmy pouZzivaju pri vypocte dizajnov
freeform SoSoviek.

Nominalna kalkulacia je jednoduchy sposob vypocltu progresivneho dizajnu, ktory
vychadza zo zékladného geometrického modelu Sosovky.

Pouziva predné zakrivenie SoSovky, index lomu, hrabku pre vypocet vyslednej dioptrie na
SoSovke. Dioptria je navySe kalkulovana vzdy tak, ze svetelny 1G¢ ktory prejde cez SoSovku
je vzdy kolmy na jej zadné zakrivenie. To je dovod preco nazyvame tuto kalkula¢ni metddu
nominalnou.

Digitalna kalkulacia pracuje s redlnym modelom oka, jeho rotaciou okolo stredu,
prepocitava tzv. kompenzované dioptrie na SoSovke tak aby boli ostré na sietnici a nie aby
boli namerané spravne dioptrie na fokometri.

127



18. Revoluce ve vyrobeé brylovych cocek

Mgr. Martin Vrubel
Pedagogicka fakulta MU — Specidlni pedagogika; abs. Lékarskd fakulta MU - Optometrie
Email: vrubel.martin@gmail.com

Anotace:

Ptispévek vypovida o vyvoji technologie pouzivané k vyrobé brylovych ¢ocek.

Na uvod je popsan soucasny zplsob vyroby brylovych cocek, ktery je jiz do zna¢né miry
moraln¢ prekonany. Jedna se o metodu ,,obrabéni — brouseni — lesténi“. Vzhledem k tomu, Ze
v soucasné¢ dobé je hlavnim vyrobnim cilem dosahovat co nejvysSich piesnosti — dochézi
k postupnému nahrazovani této metody metodou novou, popsanou slovy ,soustruzeni —
lesténi®, ktera vyuziva soustruhi o vyssSich pfesnostech (Free-Form) a mutze si dovolit
vynechat cely jeden vyrobni cyklus pouzivanych predchozi generaci. S vyvojem technologii
se v budoucnu ptedpoklada vyuziti metody super — presného soustruzeni a lakovani Cocek.
Vzhledem k pfekotnému modernizovani technologii v minulych letech a rychlosti vyvoje,

nemusi byt tato budoucnost piili§ vzdalena.

Anotation:

The contribution refers to the development of technology used for the manufacture of the
spectacle lenses. The introduction describes the current method of production lenses which
are already morally outdated. It is a method of "cutting - grinding - polishing". Whereas that
the primary aim of industry is to be more accurate and precise. The old method begins to be
replaced by a new method, described by the words "cut to polish", which uses a higher
precision lathes and which can miss one full cycle of the previous generation . With the
development of the technology in the future, we expected utilization of the methods very -
precise cutting and coating lenses. Due to the precipitous modernizing the technology in

recent years and the speed of development, there may be too distant the future.
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Text prednasky:

1. Piehled jednotlivvch principu vvroby

Z hlediska technologického existuji v soucasnosti tfi komplexni, v podstaté generacni
nahledy na vyrobu brylovych ¢ocek. Vyhledové se ovSem ocCekava vyvoj dalSiho postupu.
Jeho néstup zavisi na rychlosti vyvoje technologii s jesté vétsi presnosti opracovani.

Vsechny tyto generace stoji z hlediska vyrobniho cyklu na opracovavani predem
pfipravenych polotovard.

V ptipad¢ 1. generace vyrobniho postupu se jedné o princip tradi¢ni, v soucasné dobé
vSak stale nejvice uZivany. Jde o metodu tzv. mechanického obrabéni. NejstarS$i obrabéci
stroje nazyvané generatory (stojici na principu frézy, soustruhu ¢i vzdjemné kombinace) byly
ovladany ruéné. Postupnym vyvojem technologii se princip ovladani zménil na hydraulicky
a v soucasnosti stoji tyto generatory hlavné na principu servo-motorit v kombinaci s digitalni
technologii. Po obrabéni nasleduje proces brouseni a lesténi opracovanych polotovarl s
hotovou ptedni plochou. Zakladni odli$nosti I. generace od ostatnich je moznost opracovani i
mineralnich materidl.

II. generace, bude vzhledem k lepsi kvalité vyrobkli nahrazovat I. generaci. Jedna se o
tzv. HD obrabéni, neboli obrabéni s vysokou ptesnosti (z angl. High Definition). Pro tuto
metodu se také pouziva angl. vyraz ,,Cut to polish*' popisujici podstatu vyrobniho postupu, na
kterém tato metoda spoc¢ivd. Jedna se tedy o soustruzeni a nasledné leSténi. Oproti
predchazejici metode dochazi k vynechéani procesu brouseni, jenz diky vyssi kvalit¢ vyrobniho
kroku obrabéni neni potiebny.

Na II. generaci vyrobniho postupu tzce navazuje rozsifeni této metody, které si pro
prehlednost mizeme oznacit jako generaci III. Tento pfistup je znam pod celosvétove
uzivanym nazvem FreeForm. Principidlné se jednd o technologii stojici na velmi pfesném
programovatelném soustruhu, pracujicim ve formatu 3D a nésledném vylesténi Cocky do
pozadované optické kvality.

Vyhledové se pocitd s nastupem generace IV., oznaCovanou angl. nazvem
,Cut to coat®. Jedna se o technologii, ktera je v soucasné dob¢ stale ve vyvoji. O technologii
tak pfesnou, Ze po vysoustruzeni nastdva pouze lakovani ¢ocky. Pomoci specidlniho laku se
vyplni nejjemnéjsi nerovnosti, které vznikly samotnym soustruzenim a cocka o adekvatnich

optickych vlastnostech je poté jiz hotova.
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1.1 Vvrobni technologie I.generace

Jednd se, jak jiz bylo uvedeno, o vyrobni technologii, kterd se v naSem
technologickém prosttedi vyuziva v soucasné dobé nejvice, tedy metodu tzv. klasického
obrabéni.

Metoda stoji na principu tii zdkladnich vyrobnich postupl: soustruZzeni — brouSeni —
leSténi. ZajisSt'uje se ji prevazné vyroba specidlnich ¢ocek, dle potieb klienta (torické hodnoty,
specidlni materidly, atd.). Na cely proces jsou kladeny ty nejvys$si pozadavky z hlediska

vyrobniho a nasledné kontroly.

1.1.1. Uvod do vyroby &odek

Jedna se o postup, kdy celym vyrobnim procesem musi kazdé jednotliva ¢ocka projit
samostatné a kde je kladem velky dtraz na kvalitu kazdého vyrobeného kusu cocky.

Vyroba probihd z polotovarh, které jsou vyrdbény nejcastéji velkymi sveétovymi
vyrobei, dle riznych specifickych postupi. Princip vyroby polotovaru je popsan v kapitole:

Vyrobni technologie plastovych polotovart (vyliskd).

1.1.2. Popis polotovaru

V ptipad€ polotovaru se jednd o budouci brylovou €ocku riznych priméri, tloustek
a vlastnosti, specifickych dle druhu pouzitého materidlu. Zakladni vlastnosti je opracovana
pfedni plocha budouci Cocky a zadni plocha pfipravenda k opracovani v optickych
laboratofich. Optické laboratoie se od sebe v zakladu 1i§i hlavné pouzivanim riiznych
technologii opracovani a samotného vyrobniho postupu. V soucasnosti se nejvice v téchto
laboratotich zpracovéavaji polotovary z plastovych materidlti. Diivodem toho je stale Castéjsi

pouzivani modernich technologii, které nejsou schopny mineralni materialy opracovavat.

1.1..3. Samovyrobni postup

V prvni fazi po objedndni daného produktu technolog zvoli materidl vyhovujici
pozadovanym vlastnostem a dale uré¢i pomoci specidlniho softwaru pozadované poloméry
kiivosti druhé plochy, okrajovou, resp. sttedovou tloustku a celkovy prameér.

Cely proces vyroby je sledovén a fizen specializovanymi pocitatovymi programy. Do
systému jsou zadany hodnoty daného materidlu, které jsou vyuzity pro vypocet hodnot
nutnych pro spravny prubéh vyrobniho cyklu, zvlast€¢ pak opracovani v digitdlnim CNC

obrabécim stroji.
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Po Givodni fazi nastava ptipravna vyrobni faze — tedy piekryti konvexni (ptedni) plochy
polotovaru ochranou f6lii, aby bylo zabranéno jejimu poSkozeni béhem vyrobniho cyklu.
Dal$im krokem je natmeleni specidlniho duralového tuchytu. Pfipevnéni probihd pomoci
specialniho kovu s nizkou tavnou teplotou (kolem 47°C az 50°C) ¢i specialniho vosku.
Uchyt, jehoZ tvar zavisi na typu pouZitého polotovaru, slouzi k upevnéni polotovaru v dalsich
vyrobnich zatizenich. Samotné natmeleni neboli blokace, je provadéno pomoci blokovaciho
zafizeni tak, aby byla poloha uchytu na ¢occe piesné definovéana. V tomto ptipad¢ jde hlavné o
sttedovou symetrii pro prizmatické Cleny a piesné natoceni osy vzhledem k ose cylindrické
slozky pozadovaného korekéniho ucinku. Tato symetrie se vymétuje pomoci centrovaciho
zafizeni.

Centrace se provadi s pomoci kamerového systému, kde pracovnik vykonava na
monitoru kontrolu spravnosti procesu. Principem je urceni, kromé jiz uvedeného, orientacnich
poloh vztaznych bodt na ¢occe ¢i vyska stiedu do dalky u bifokélnich cocek.

V dalsi fazi nastava jeden ze zdkladnich procesl a to je proces opracovani pomoci
CNC stroje. Jedna se zpravidla o specidlni soustruh, vyskytuje se ovSem také ve formé frézy
¢i v kombinaci obou dvou.

Ve vétsiné piipadl je princip samotné operace takovy, ze jsou soustruhu zadany
potiebné parametry podle kterych se polotovar opracuje. Polotovar je zasazen do uchytu CNC
stroje pomoci n¢hoz se v urcitych ¢asovych intervalech, uréitym smérem a v urcité frekvenci
otaci. Z druhé strany je pomoci specialniho ramene k polotovaru piiblizovan diamantovy
pracovni nastroj pomoci néjZz je polotovar opracovavan. Pohyb pracovniho néstroje je
zpravidla ve dvou hlavnich smérech a to: v ose X (horizontdlnim) a ose Y (vertikalnim).

Vyrobou a nabizenim téchto specidlnich CNC stroji se zabyva nevelké mnozstvi
firem. Pfesny pocet vzhledem k neustdlému vyvoji trhu neni mozné presné uvést. Presto
v Priloze 3. ptikladam tabulku, ve které se nachdzeji hlavni vyrobci téchto CNC stroju (tedy
spole¢nosti: Dones, DAC International, Gerber Coburn, Satisloh a Schneider), v€etné popisu

jejich produkti.

Po ukonceni soustruzeni je polotovar oc€istén od necistot a piistupuje se k procesu
brouSeni a ndsledné lesténi, k ¢emuz jsou vyuzivany specidlni zafizeni ptislusejici k tomu
kterému CNC stroji. Tato zatfizeni tvoii zpravidla s CNC strojem pfedem urcenou vyrobni

sadu.
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BrouSeni slouzi k vyhlazeni vysoustruzené¢ plochy Cocky. Brouseni se provadi na
brousicich strojich, za pomoci pracovniho néstroje (Sala), jenz ma zakfiveni své pracovni
plochy odpovidajici pozadovanému zakiiveni vyrabéné ¢ocky.

BrousSeni se provadi jemnou smirkovou folii, kterd se nalepi na pracovni néstroj. Folie
ma charakteristicky tvar, ktery umoziuje jeji dobré piilnuti na plochu pracovniho nastroje a
nasledné kvalitni obrouseni celého povrchu ¢ocky. Kromé toho tento specidlni tvar umoziluje
rovnomérny pristup oplachové tekutiny k celému povrchu ¢ocky.

Pro vyrobni proces je velmi dualezitda kvalita podlozky, kterou se smirkova folie
piipevituje k pracovnimu nastroji. Tato podlozka musi spliiovat dvé zakladni podminky.
Podminku snadného rovnomérného pftilepeni bez tvorby zdhybt, které by ovlivnily samotny
proces brouseni. A podminku nasledného snadného odlepeni. V pfipadé¢ nesplnéni druhé
podminky by béhem ¢asto opakovaného slozitého sundavani mohlo dojit k poskozeni povrchu
pracovniho nastroje (Saly), coz by mélo nasledn¢ negativni vliv na kvalitu celého pracovniho

procesu.

Samotné brouseni probiha ve specialnim brousicim stroji do kterého se upne brousena
¢ocka a brousici nastroj. Cely proces je chlazen vodou, kterd zaroven odplavuje odbrouseny
material. Brousici cyklus se opakuje zpravidla 2x — hrubé a jemné brouSeni. Na kvalitu

obrouseni ma vliv doba brouseni a tlak ¢oc¢ky na brousici nastroj.

Lesténi se provadi na podobnych strojich jako brouseni. Lisi se pouze lestici folie a
lestici prostiedek. Lestici folie je z materidlu, ktery mé specifickou schopnost absorbovat
lestici suspenzi. Pro leSténi se pouziva zpravidla oxid hlinity ALO; nebo oxidy ceria.

Tyto smési jsou vyrdbény ruznymi vyrobci, pfiCemz se liSi charakteristickymi
vlastnostmi, jimiZ jsou hustota, abrazivni schopnosti a hodnota pH. Idealni vlastnosti lestici
latky se ovSem projevuji pouze pii teploté¢ do 10°C, proto je nutnou soucasti lestici jednotky
chladici zafizeni snizujici teplotu lestici latky, ktera se pfi procesu zahiiva. Zaroven se zde
také nachazeji filtry slouzici k ¢isténi lestici latky od moznych ulomkt porézniho materidlu
z povrchu pracovniho nastroje. Samotny proces lesténi je stejné jako proces brouseni ovlivnén

tlakem upevnéni cocky a dobou jejiho lesténi.

Po ukonceni procesu lesténi nastava Cistici a kontrolni faze. V prvni fazi dojde k

ocisténi pomoci stlaceného vzduchu a vizualni kontrole vylesténi. Nasleduje oddéleni
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natmeleného Uchytu a odstranéni ochranné folie. Cocka je vycisténa ve vodni lazni s

ptidavkem saponatu, event. pomoci ultrazvuku. Poté nasleduje kontrolni faze vyroby.

1.2. Vvrobni technologie I1. generace

U technologie II. generace se jednd o vysoce citlivou vyrobni metodu HD (ptfipadné
nazyvanou také ,,Cut to polish®). Vybaveni je podobné jako u metody digitdlniho obrabéni
(moderni obrabéci pfistroje I. generace), tedy obsahuje fidici jednotku, citlivy snimac, servo
motor, vstup pro vkladani dat a digitalni pfepocet tvaru zaktiveni obrabéného polotovaru.
Soustruh samotny je v tomto piipad¢ ale daleko citlivéjsi, dusledkem cehoz se vysledné
povrchové nerovnosti na obrdbéné ploSe pohybuji v hodnotich do 0,25 mikront (tedy
0,000250 mm) a zakftiveni se pohybuje v mozné odchylce od pozadované hodnoty v mezich
okolo 0,30 mikront.”

Pokud zahrneme dalsi faktory, které mohou do procesu vyroby vstoupit a nasledné ho
ovlivnit (fadi se mezi n€ napi. zvinéni diamantového nastroje soustruhu, chybny sklon zatizeni
¢1 specificky druh ¢oc€ky) je raciondlni pocitat s tim, ze konena optickd mohutnost se od
pozadované muze teoreticky liit 0 0,03 D’

Princip této vysoce piesné metody obrabéni spociva v pfesném soustruzeni
a nasledném procesu lesténi, pfi absenci technologického kroku hrubého brouseni. Pravé
vynechéani tohoto kroku je kromé vétsi citlivosti zdkladnim rozdilnym parametrem tohoto
postupu oproti digitdlnimu obrabéni. Vynechat tento krok je mozné pravé z diivodu velmi
citlivého soustruzeni, kdy samotny CNC obrabéci stroj opracuje polotovar natolik piesné, ze
pripadné dobrusovani pomoci pracovniho nastroje (Saly) by obrobek jiz pouze znehodnotilo.

Uchyceni do tohoto vysoce piesného CNC soustruhu se vykonava zcela shodné s
metodou predchazejici  — jedinym zdsadnim rozdilem je, Ze rameno s pracovnim
diamantovym nastrojem se kromé¢ vertikalniho a horizontalni pohybu, tedy os X a Y, pohybuje
pii samotné pracovni ¢innosti také v ose Z (pfedozadni pohyb). Pracuje tedy v 3D prostiedi,
coz piispiva ke kvalitnimu obrobeni dfive takto neopracovatelnych, zvlasté torickych, ¢lent.

Po ukonceni soustruzeni nastava proces lesténi, ktery se od klasické metody odlisuje
uzitim specialniho FreeForm leSticiho zafizeni. Divodem je fakt, ze pfi technologickém
postupu HD ¢i FreeForm je mozné téz pomoci CNC stroje upravit progresivnim vybrusem
zadni plochu (na rozdil od klasické metody, kdy jsou progresivni parametry vypracovany na
plose ptedni odlitim do formy a nasledné zadni plocha opracovéana pouze jako klasicka
sféricka ¢i toricka ¢ocCka). V piipadé vybrusu na zadni plochu je nutné nasledné lesténi

provadét velmi citliveé, pficemz klasickéd zafizeni nejsou schopna zajistit veskeré vyrobni
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postupy. (FreeForm lestici zatizeni budou popsany v ramci dal$i metody obrabéni).

1.3. Vyrobni technoogie I11. generace

Mluvime-li o obrabéni vyuzivajici FreeForm technologii, jedn4d se prakticky o HD
obrabéni (z predeslé generace), ovSem v daleko presnéjsi podobé. Ke spravnému provedeni
obrabéciho postupu pomoci FreeForm technologie je tfeba dodat specificky soubor dat,
charakterizujici pozadavky na kazdou jednotlivou ¢ocku. Nasledné lesténi probihd pomoci

FreeForm lesticich zafizeni, kdy v souCasné dob¢ rozliSujeme 2 zakladni druhy téchto zatizeni.

FreeForm lestici zafizeni délime na tzv. zafizeni piehledova a improvizovana.
Piehledova lestici zafizeni funguji na principu pfesného nacteni pozadovanych parametrii
lesténého polotovaru pomoci specidlniho programu, dle pfedem vytvofené¢ho pracovniho
modelu. Pomoci tohoto modelu charakterizovaného tfemi soubory vztaznych bodu, které
charakterizuji budouci tvar Cofky dochazi néasledné k procesu piesného vylesténi.*
Nevyhodou je ovSem velmi vysokd potizovaci cena.

Dal$im typem zafizeni je tzv. improvizovany lestici piistroj, kdy se jedné o technologii
v porovnani s ptedeSlou, podstatné menSich rozmérti. Tato technologie neni principialné
zalozena na vkladani souborti vztaznych bodi, ale na programovatelné nastavitelné lestici
hlavé ptipevnéné tlakem vzduchu k lesténému polotovaru. Jeji charakteristickou vlastnosti je
delsi pracovni doba v porovnani s pfedchazejicim typem zaftizeni.’

Oba typy pouzivaji razné druhy mekkych lesticich kotoucli na bazi pény
¢i vzduchového polstare, pokryté specidlnim leSticim materidlem jenZz je schopny nasat lestici
smes. V soucasné dobé¢ se vyuzivaji klasické lestici smési na bazi oxidu hlinitého. Dle Michala
Walacha, feditele Quest Optical Speciality Lab, zabyvajiciho se vyvojem této metody, dochézi
ovSem v soucasné¢ dobé k vyvoji novych specialnich lesticich smé&si pro HD FreeForm

technologie.

Typické druhy Cocek, jenz jsou v soucasnosti vyrabény pomoci metody HD FreeForm,
jsou ¢ocky asférické, atorické, bifokalni, progresivni a lentikulérni.

Na optické oborové vystavé MAFO v roce 2008, vtipné ale presn¢ Michael Walach
z QOSL okomentoval béhem své prednasky: ,,Demystifying high definition and FreeForm
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surfacing® vyvoj ve vyrobnich metodach a nahrazovani staré technologie novou, kdy mnoho
uzivatelll neni schopno se v této problematice orientovat, slovy: ,,Neni nezbytné nutné, aby
digitalni obrabéci zarizeni (1. generace) musela pracovat na bazi HD ¢i FreeForm, protoze
samotnd FreeForm je zaloZena na badzi digitdalniho obrabént s vysokou piesnosti (HD).“® Toto
plné popisuje zbyte¢nou snahu predélavani starych zafizeni na nova, ale zaroveil zbytecnost

obavy nékterych vyrobeil z nastupu zcela nové technologie bez historie.

1.3.1. Princip technologie FreeForm soustruZeni

Klasické progresivni Cocky, jenz jsou obrabény metodou I. a II. generace jsou
charakteristické progresivni ptedni plochou (ziskané pti odlévani diky specidlni form¢) a
receptovou plochou zadni.

Problém u tohoto typu vyrobku ovSem miiZe nastat v pfipadé¢ vybruSovani vysSich
cylindrickych hodnot na zadni ploSe coCky. Vzhledem k vzriistajicimu astigmatismu smérem
od centra koridoru totizZ dochazi k vyznamnému omezeni zorného pole zdkaznika.

Dle odbornikli by se mél tento nedostatek odstranit, pokud budou pifi vyrobé¢ brany
v potaz, jak bylo uvedeno vyse, specifické individudlni parametry kazdého zdkaznika, tedy
v ptipadé, Ze kazda ¢ocka bude vyrobena de facto na miru. Témito individudlnimi parametry,
podle kterych bude ¢ocka vyrabéna, jsou kromé piesné hodnoty pupildrni distance, primarné:
uhle mezi rovinou brylové ¢ocky pti kolmém a obvyklém postavenim hlavy a dale pak thel
mezi pohledovymi osami do déalky a blizka.” Déale se jedna o uhel prohnuti brylové obruby

a vzdalenost rohovky od zadni plochy brylové ¢ocky.

Rozdil progresivnich ¢ocek vyrobenych metodou HD FreeForm oproti klasickym
progresivnim Cockdm je v umisténi progresivni ¢asti na zadni ploSe polotovaru, kam je
vybruSovana piimo v optickych laboratofich. Odpada tak nutnost slozit¢ a drahé vyroby
specidlnich odlévacich forem, pomoci nichz byla progresivni plocha ziskédvana u klasickych
progresivnich ¢ocek na predni stran€. Kromé toho, umisténim této plochy na strané zadni,
tedy blize oku, dochazi ke zvétSeni zorného pole a zlepSeni celkovych optickych vlastnosti

dané ¢ocky. Coz v disledku znamend zvySeni miry pohodli vidéni zékazniki.
Dle Dr. Stephana Huttenhuise a Guntera Schneidera, ktefi se zabyvaji vyvojem

technologie progresivnich cocek - pravé zakaznici, ktefi nebyli spokojeni s klasickymi

progresivnimi ¢ockami, byli uspokojeni az ¢ockami vyrabénymi metodou HD FreeForm.
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Hlavnim principem opracovani je tedy pfedem ziskany seznam dat a pozadavki na
budouci ¢ocku. Ptfijaté soufadnice slouzi k vytvofeni pracovni kiivky a néasledné spirdlovité
cesty nastroje.

Rozdilem oproti druhé generaci je, Ze mize byt pribézné¢ méneén vzajemny kontaktni
bod mezi nastrojem a vybruSovanou plochou.

Zatimco se polotovar otdcCi, samotny otacejici se nastroj vybruSuje pozadované
parametry plochy. Samotné opracovavani probiha postupné po piedem urcéenych sektorech, na
které je polotovar rozdélen fidicim programem. Béhem obrabéni je cesta pracovniho nastroje
kontrolovana pomoci (specialnim vypoctem ziskanych) bodii a z nich vytvofenym bodovym
vzorem konecného obrobku, jez maji za cil udrZet pracovni nastroj primarné¢ v ureném

pracovnim sektoru a kompenzovat jeho vychylky béhem pracovni cesty.

Pracovni data jsou zpracovédna v tzv. NC kodu, coz je v podstaté seznam piikaz
urCujici osy pohybl pracovniho nastroje ve smyslu tfi zdkladnich os. Osy X (horizontalni
pohyb), osy Y (vertikalni pohyb) a osy Z (pfedozadni pohyb).

Zatimco starsi obrabéci stroje jsou schopny pracovat pouze s jednou takovouto datovou
fadou, nové pracuji obvykle s vice fadami.® Dusledkem toho se samotnd obrabéci akce
stava jeste vice presnéjsi a navic tato zafizeni dokazi 1épe rozlozit svou ¢innost a efektivnéji

tak vyuzit svlij pracovni vykon.

1.3.2. Srovnavani metody klasického obrdabéni s metodou HD FreelF orm’

Vyhody metody obrabéni formou HD, ptipadné HD FreeForm oproti klasické metodé
opracovani (na bazi soustruzeni — brouseni — leSténi):

- Vétsi pfesnost pozadované tloustky ¢ocek

- VEtsi presnost cylindrické hodnoty, vzhledem k rozdilné praci pracovnich nastroja

- Niz$i vyrobni néklady — neni nutno pomoci specidlnich forem odlévat Cocky s predni
progresivni plochou a slozité tyto formy s mnoha rozsahy uchovéavat.

- K vybrouseni progresivni plochy dochézi az pifimo v optickych laboratotich.

- Nizsi skladovaci naklady — optické laboratofe nemusi skladovat polotovary progresivnich
cocek v Sirokych rozsazich, ale staci oby€ejné univerzalni sférické polotovary. Na jejich
zadni stranu bude nasledné proveden vybrus progresivni plochy.

- Niz8i pracovni ndklady — dochazi k vynechéani technologického kroku brousSeni, navic
vzhledem k velké automatizaci této metody také snizeni naro¢nosti na lidské zdroje a

snizeni mzdovych ndklada

- ZvySeni moznosti vyroby ¢ocek ve vétsich rozsazich, vzhledem k technologickym
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moznostem témé&i neexistuji limity pro zaktiveni Cocek

- VEtsi automatizace a z toho vychdazejici zjednoduseny proces vyroby

Na druhou stranu zde existuji samoziejmée také nevyhody mezi néz patii nutnost pomérné
velkého pteskoleni pracovnikil ¢i vytvoieni technologického zazemi. Nevyhodou je rovnéz

také pomérné vysoka cena novych technologickych zatizeni.

Hlavnizdroj:
VRUBEL, M., PETROVA S. Technologie vyroby brylovych cocek. Masarykova univerzita,
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19. Zrak v silni¢ni doprave

Bc. Veronika Prikra
LF MU Brno, 2. ro¢nik navazujiciho magisterského studia
email:verca.prikra@seznam.cz

Anotace :

VétSina informaci z okolniho prostiedi je pfijimana zrakem. Pii fizeni auta to plati
dvojnéasobné. Proto je potieba, abychom zrakové funkce méli v naprostém potadku, jelikoz jizda
autem, a s ni spojend zvySena pozornost, je do jisté miry zatézi nejen pro zrak, ale i pro cely
organizmus.

Prvni ¢ast je vénovana naroktim na zrak fidice silni¢niho provozu a rizikiim souvisejicim
se snizenymi zrakovymi funkcemi. Ve druhé ¢asti jsem vzpomnéla vhodné brylové a slunecni
cocky a jejich upravy.

Anotation :

The most of information from other environment is accepted by sight. While driving it is
valid twice. It is important to have a good sight, because driving a car is very exhausting not
only to eyes, but for whole organism.

First part interprets demands on sight of driver and describe a dangers of reduced sight.
In second part are describing glass lenses and sun lenses with surface finish.

Text prednasky :
Uvod
Podle posledni zvefejnéné statistiky vyplyvajici z Centralniho registru fidict vedené
na Ministerstvu dopravy z roku 2006 bylo v Ceské republice toho roku dohromady
zaregistrovano 6 643 183 fidi¢a (celkem obyvatel CR 10 280968). Z toho 4 000 051 fidi¢
byli muzi a 2 643 132 fidi¢d Zeny. Na silni¢ni dopravé Ceské republiky se tedy podilelo
64,62% obyvatel.
Zastoupeni fidicl je vétSinové, a za posledni 1éta jisté jesté stouplo, nebot’ v této dobé
je jiz tidicsky prukaz samoziejmosti, ne-li nezbytnosti. Je proto nutné dbat na zvySenou

bezpecnost na silnicich a snizit tak nehodovost, ktera je vlivem mnoha faktorti vysoka. Jednim

vvvvvv

Zdravotni zpusobilost k Fizeni motorovych vozidel tykajici se zraku

Podle legislativy jsou usneseni o pravidlech silni¢ni dopravy zakotvena v zdkoné
¢. 361/2000 Sb., o provozu na pozemnich komunikacich a o zménach nékterych zakont
(zakon o silniénim provozu), ve znéni pozd¢jsich predpist.

Zdravotni zptsobilost k fizeni motorovych vozidel stanovuje vyhldaska ¢. 277/2004 Sb.
a ji upravujici vyhlaska ¢. 72/2011 Sb., ktera je G€inna od 15.4.2011.

Zdravotni zptsobilost tykajici se zraku je podrobné rozepsdna v ptiloze ¢. 3 této

vyhlasky.
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Piiloha ¢. 3
Ridi¢i motorovych vozidel se v této piiloze rozdéluji na dvé skupiny, pro néz plati

rizné pozadavky:

*  Skupina 1
- zadatel¢ a drzitel¢ fidi¢skych opravnéni skupiny A, B a B+E a AM a podskupiny Al
a Bl

*  Skupina 2

- fidic¢i, ktefi fidi motorové vozidlo v pracovnépravnim vztahu, a u nichZ je fizeni

motorového vozidla druhem préace sjednanym v pracovni smlouvé

- 1idi¢i vozidla, ktefi pfi plnéni tkold souvisejicich s vykonem zvlastnich povinnosti
uzivaji zvlastniho vystrazného svétla modré barvy, popt. doplnéného o zvlastni
zvukové vystrazné znameni

- fidi¢i, u kterych je fizeni motorového vozidla pfedmétem samostatné vydélecné
¢innosti provadéné podle zvlastniho pravniho predpisu

- zadatelé a drzitelé osvédCeni pro ucitele fidi¢d pro vycvik v fizeni motorovych
vozidel podle zvlastniho pravniho predpisu

- zadatelé a drzitelé fidi¢skych opravnéni skupiny C, C+E, D, D+E a T a podskupiny
Cl1, CI+E, D1 aDI+E

Nemoci, vady nebo stavy zraku vyluéujici nebo podminujici zdravotni zpiisobilost

k Fizeni motorovych vozidel

1. Nemoci, vady nebo stavy zraku vylucujici zdravotni zpiisobilost k 7izeni motorovych vozidel
jsou nemoci, vady nebo stavy zraku, které zpiisobuji takové zdravotni komplikace nebo

odchylky,  které  jsou nebezpecné pro provoz na pozemnich  komunikacich
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Skupina 1

a.

binokularni zrakova ostrost, a to i za pouziti korektivnich ¢ocek, mensi nez 0,5 pii

pouziti obou o¢i

. zrakova ostrost mensi nez 0,5 pii Uplné funkéni ztrat¢ zraku na jednom oku nebo

v ptipad¢ pouzivani pouze jednoho oka, naptiklad v ptipad¢ diplopie, a to 1 za pouziti
korektivnich ¢ocek

uplna funkéni ztrata zraku na jednom oku nebo pouzivani pouze jednoho oka, pokud
tento stav trvd méné nez 6 mésici

rozsah horizontalniho zorného pole obou o¢i mensi nez 120 stupnid, monokularni
rozsah mens$i nez 50 stupni na levou a pravou stranu, rozsah vertikalniho zorné¢ho pole
mensi nez 20 stupiii smérem nahoru a dolt

zmény v centralnim zorném poli do 20 stupna

nesnasenlivost korektivnich ¢ocek, pokud jsou k dosazeni zrakové ostrosti nezbytné

Pozn.: pro ucely vyhlasky se nitroocni cocky nepovazuji za korektivni cocky.

Skupina 2

= 0 M o

. nemoci, vady nebo stavy stanovené pro skupinu 1, pokud neni dale stanoveno jinak

. binokularni zrakova ostrost na lep$im oku mensi nez 0,8 a na horSim oku mensi

nez 0,1, a to 1 za pouziti korektivnich cocek

. dosazeni minimalni zrakové ostrosti podle pismene a. nebo b. za pouziti bryli se silou

piesahujici +8 dioptrii

. rozsah horizontalniho zorného pole obou o¢i mensi nez 160 stupiili, dodatecny rozsah

mensi nez 70 stupiili na levou a pravou stranu

. rozsah vertikalniho zorného pole mensi nez 30 stupni smérem nahoru a doli

zmény v centralnim zorném poli do 30 stupna

. diplopie

. zavazna porucha kontrastni citlivosti

2. Nemoci, vady nebo stavy zraku, které ovliviiuji bezpecnost provozu na pozemnich

komunikacich, a u kterych Ize Zadatele nebo Fidice uznat za zdravotné zpusobilého k rizeni

motorového vozidla pouze na zdakladeé zaveru odborného vysetreni, a to zejména
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Skupina 1 (Fidic¢ ,,amatér*)

a. binokulédrni zrakova ostrost mensi nez 0,7 za pouziti korektivnich cocek

b. zrakova ostrost mensi nez 1,0 pfi Uplné funkéni ztraté zraku na jednom oku nebo v
piipadé pouzivani pouze jednoho oka, napt. v ptipad¢ diplopie, a tento stav trva
déle nez 6 mésict

c. zmeéna rozsahu zorného pole

d. nemoci oka a o¢nich adnex, pokud zptsobuji snizeni zrakové ostrosti nebo zptisobuji
zménu rozsahu zorného pole podle pismene a., b. nebo c.

e. poruchy vidéni za Sera s vyjimkou lehkych nezavaznych forem

f. zavazné poruchy barvocitu v oblasti zakladnich barev

Skupina 2 (Fidié ,,profesional“)
a. nemoci, vady nebo stavy stanovené pro skupinu 1, pokud neni dale uvedeno jinak
b. zavazné poruchy barvocitu
c. poruchy prostorového vidéni

d. poruchy vidéni za Sera

Zdravotni zpisobilost k fizeni motorovych vozidel je ud€lena Zadateli o fidicsky
prikaz po absolvovani vstupni 1ékafské prohlidky. Po provedeni prohlidky nebo odborného
vySetieni je vydan zadateli posudek o zdravotni zpusobilosti. Ptipadné dalsi prohlidky jsou
provedeny na zadost.

Ridi¢i skupiny 2 jsou povinni podrobovat se pravidelnym lékaiskym prohlidkam kazdé
dva roky do dovrseni 50 let, poté kazdoro¢ngd. Ridi¢i skupiny 1 jsou povinni se podrobovat
1ékatské prohlidce nejdiive 6 mésicl pied dovrSenim 60, 65 a 68 let véku a nejpozdéji v den
dovrSeni stanoveného veku. Po dovrSeni 68 let pravidelné kazdé 2 roky.

Ridi¢i sami si vét§inou své zrakové nedostatky neuvédomuji, coz mize byt jednou

MW

z pti€in nehod.

Zrakové funkce a s nimi souvisejici rizika

Zrakové funkce, které jsou k fizeni vozidla nezbytné jsou zrakovd ostrost, vidéni
za snizené viditelnosti, citlivost na oslnéni, schopnost akomodace, barevné a prostorové

vidéni, pohyblivost oéi a zorné pole.

Dobré zrakova ostrost je dilezita nejen pro komfortni vidéni, ale zajiStuje piedev§im
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rychlé zorientovani se v provozu — lidé na ptechodu, dopravni znaceni, piekazka v jizdé.
Ma vliv 1 na odhad rychlosti jinych vozidel. Pii snizené zrakové ostrosti fidi¢ zaznamena
dilezité informace pozdéji, coz se mnohdy neobejde bez nehod. Velké problémy pak nastavaji
v situacich jako jsou odboCovéni, vjizdéni na dalnici, otdCeni se. S rostoucim vékem se
diky fyziologickym zménadm zrakova ostrost zhorSuje. Stejné tak i adaptabilita oka za Sera,
pii pfechodu ze svétla do tmy a pfi osInéni je znacné snizena.

Vzhledem k pomalejSimu zpracovani obrazu tyCinkami se za noc¢ni jizdy prodluzuje
reakéni doba. Dusledkem toho, je 1 pomalejsi zpracovani informaci o pohybu okolnich
predméti. To ve vétSiné piipadi vede k nehodovosti na dalnicich, pro které jsou typické
rychle se ménici podminky. Nemaly podil na délce reakéni doby ma 1 nizky kontrast podnét.
Takové podnéty jsou zpracovany daleko pomaleji nez podnéty s vysokym kontrastem. Reakéni
doba je tak nepiimo Umérnad kontrastu, tim dochdzi i1 k prodlouzeni brzdné drahy.
Piikladem mutze byt setkdni s chodci v riizném obleceni. Chodec v tmavém obleceni byva
spatfen na 25-26 metrti, chodec v Sedém obleceni na 30-31 metri a chodec ve svétlém
obleceni na 38-40 metra.

Citlivost na oslnéni je typickd zejména pro fidice s kataraktou. Toto onemocnéni také

zhorsuje vidéni za Sera a za tmy.

Rozsah zorného pole je dilezity zejména pro vnimdni periferniho déni, jako je
ptejizdéni z jednoho jizdniho pruhu do druhého nebo pfiblizovani se ke kiizovatce. Vypadky
zorného pole mohou byt ndsledkem riznych onemocnéni, napt. glaukomu. Mnohdy si je fidici
samotni nemuseji uvédomovat, proto je dilezité tuto funkci peclivé vysettit. V ptipad€ uzsiho
rozsahu zorného pole, je tfeba ocni pohyby kompenzovat otocenim celé hlavy. Z hlediska
psychologie se v ramci zorného pole zavedl pojem ,,vyuzitelny rozsah zorného pole®. Jedna se
o vyse¢ zorného pole, ve které¢ je fidi¢ schopen vnimat objekty. Jeho velikost zavisi na
mnozstvi informaci, které je nutno zpracovat. Vyuzitelné zorné pole se zuzuje s ptibyvajici
rychlosti vozidla a s pfibyvajicimi vizualnimi informacemi.

Zvysena pozornost fidice vysoce ovliviiuje kvalitu periferniho vidéni, a to podle miry
zatéze. Jedna se o situace jako je jizda v hustém méstském proudu, déti pobliz vozovky, auto
jedouci pted nami ¢i piijezd k nepiehledné kiizovatce.

Zrakové funkce byvaji sniZzeny i1 vlivem fyzického ¢i psychického prepéti, riznymi

chorobami, 1éky, drogami a v neposledni fad¢ alkoholem.

Bryle pro Fidice
Jestlize je nékterd z téchto funkci snizena, avSak neni nefeSitelnym problémem,
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muzeme ucastnikovi dopravniho provozu pomoci zejména my, a to v oblastech snizené¢ho
vizu (korekce brylemi nebo kontaktnimi ¢oCkami), snizené akomodace (multifokalni brylové
cocky) ¢i citlivosti na oslnéni (slunecni bryle). Vybérem vhodnych tprav brylovych ¢ocek lze
zvysit komfort pfi jizd¢ a oddalit tak unavu — antireflexni vrstvy, barevné filtry, polarizaéni
filtr.

Obruba

Nemalou pozornost je tieba vénovat vybéru brylové obruby. Co do tvaru ocnice
muzeme vybirat v riiznych typud, avSak pozornost bychom méli zaméfit zejména na stranice.
Méné vhodné pro fizeni automobilu jsou Sir$i stranice, které¢ jsou v dnes$ni dobé rozsifené
u dioptrickych a ptevazné u slunecnich bryli. Ty mohou omezit periferni vidéni a tak zplsobit
prehlédnuti automobilu ve vedlej$im jizdnim pruhu.

Dioptrické cocky a jejich upravy

Vhodnéjsi je volit pro fidi¢e plastové ¢ocky misto sklenénych. I kdyz je v této dobé
jeho pouziti vice nez vétSinove, jeste se najdou taci, kteti nedaji na skla dopustit.

Pro bezpecnost jsou ovsem plastové cocky vhodnéjsi, a to zejména v piipadé nehody, kdy je
plast oproti sklu méné rozbitny.

V ptipadé dioptrické vady (myopie, hypermetropie, astigmatismus) pro fizeni
pouzivame béznou korekeci.

U presbyopt, ktefi maji snizenou schopnost akomodace se za vhodné nepovazuji
bifokalni ¢ocky, jelikoZ jsou zamétené pouze na dvé vzdalenosti (dalka, blizko), coz je pro
fizeni nevhodné. Uzitecnymi se vSak pro tuto skupinu staly progresivni cocky, které jsou
uzpisobené na vSechny vzdalenosti. Diky novym technologiim individualné konstruovanych
cocek, je zajistén 1 nezkresleny pohled stranovymi ¢astmi progresivni ¢ocky do vnitiniho
a vnéjsiho zpétného zrcatka.

Pouzitim antireflexni vrstvy zabranime zrcadleni a odstranime tak rusivé reflexy, které
vznikaji pii dopadu svétla na brylovou ¢ocku. Zejména v noci a za desté, kdy je vozovka
mokra, a od kaluzi dochazi k rusivym svételnym odrazim od reflektorti okolo jedoucich

automobild, je tato uprava piimo nezbytnosti.

Kontaktni ¢oCky

Kontaktni ¢o€ky jsou alternativou béznych bryli. Pfi fizeni auta tak poskytuji oproti
brylim S$ir§i zorné pole, které neni omezené obrubou. JelikoZ jsou naaplikovany piimo na
rohovku, vykonavaji pohyb spolecné s okem, a tim zajisti nezkresleny pohled do vnitiniho a
vnéjsitho zpétného zrcitka. Mens$i problém by se vSak mohl vyskytnout u automobill s

klimatizaci, kdy dochazi k osychani ¢ocky, zvlasté pii delsi jizd€ a sniZzené frekvenci mrkani
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vlivem soustfedéni se na jizdu. V takovém piipade se doporucuje u sebe mit zvlh¢éujici kapky.

Vyhodou kontaktnich ¢ocek je soucasné pouziti slunecnich bryli.

Slunecni ¢ocky

Proti oslnéni a pro zrakovou pohodu pfi fizeni je dilezity spravny vybér slunecnich
bryli, které mohou byt i v dioptrické varianté. Dnes se k vyrob€ slunecnich ¢ocek pouziva
pfevazné plastovy material. Tloustka brylové coCky by méla byt idedln€ 1,1 mm silna, aby
nedochédzelo k borceni materialu vlivem tepla. Pohled pres Cocku, u které k takovému
problému dojde, by byl unavujici zejména za volantem.

DalS§im vyznamnym faktorem je Uc¢innost barevného filtru proti UV zafeni, i kdyZz
vétSina tohoto zafeni je odfiltrovana Celnim sklem auta. Existuji Ctyfi normalizované
kategorie filtri, z nichz se pro fizeni nedoporucuje pouzivat 4. kategorii, u které je absorpce

viditelného svétla vétsi nez 75%.

Slune¢ni ¢ocky mohou byt vybavené také polarizacnim filtrem, ktery mé tu vlastnost,
ze odfiltruje odlesky od vodorovnych ploch. Vidéni je tak CistSi a nastup unavy pomalejsi.
Velké opatrnosti by vSak mélo byt vénovano pouzivani bryli s polarizatnim filtrem pii
zimnich obdobich, kdy polarizacni efekt odfiltruje odrazy ledovych ploch na vozovce,

coz muze prispét ke snizené opatrnosti pii jizdé.
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Samozabarvovaci ¢ocky
Klasické samozabarvovaci cocky jsou pro jizdu autem viceméné
neucinné, jelikoz vétSinu UV zéafeni potfebného pro jejich aktivaci
odfiltruje ¢elni sklo automobilu.

Ku prospéchu fidi¢hm byla vyvinuta specidlni samozabarvovaci polarizacni
cocka pro fizeni auta s technologii Drivewear. M4 tu vlastnost, Ze méni svou barvu v
zavislosti na ménicim se pocasi, a to i za celnim sklem auta. Pfi zatazené obloze
(nizka intenzita denniho svétla) ma ¢ocka zlutozeleny odstin, a diky pfenosu maxima
svételné informace tak zlepSuje rozliSeni detaill. Za slunecného pocasi se zabarveni
¢ocky méni na meédeény odstin, ktery odstrafiuje piebytecné svétlo a umoziuje lepsi
vnimani barev dopravni signalizace (zvyraznéni ¢ervenych a zelenych tént). Pti pobytu na
ostrém slunci ve venkovnim prostiedi se odstin ¢ocky méni na tmavy cervenohnédy, ktery
filtruje nadbyte¢né svétlo a chrani zrak pred oslnénim a $kodlivym UV zafenim. Codka tak

poskytuje jasné, ostré a kontrastni vidéni.

Dobi'e vidét, neznamena dobfe vnimat. Dobry zrak je v§ak predpokladem pro
dobré zrakové vnimani.

Zdroje

* http://www.zdn.cz/clanek/sestra/vizualni-vnimani-ridice-z-hlediska-psychologie-456627

* http://artmetal-cz.com/piednasky/osvétlovani pfechodt pro chodce/Pohled
dopravniho psychologa RHENOVA.pdf

* http://www.drivewearlens.com/task.php

* http://www.mdcr.cz/cs/Legislativa/Legislativa/Legislativa CR silnicni/

* Bryle Plus 1/20009, str. 20-22
* Bryle Plus 2/2009, str. 50-53
* Bryle Plus 3/20009, str. 34-37



20. Blazenka Sota: Correction of presbyopia

and adaptation to progressive eyeglasses
UNIVERSITY OF APPLIED SCIENCES VELIKA GORICA

Introduction

Figure 1

Presbyopia, progressive eyeglasses and getting used to wearing them is
something that expects all of us; starting from ourselves as future users, us as
experts who will recommend them and our customers. We have to tend to maximal
comfort ant clear vision. There are several ways of correcting presbyopia. This paper
will concentrate on the progressive eyeglasses, and the adaptation to them. The
problems regarding adaptation to new progressive eyeglasses are not always related
to customers, their psychological structure or bad refraction. These may be errors of
the opticians themselves, i.e. persons who recommended the progressive
eyeglasses, as well as badly selected frames or a poorly performed measurement of
the progressive eyeglasses.

Presbyopia

In the condition of inactivity (resting) the eye is focused to far vision. In order to
focus the image of near objects, the ciliary muscles contract and thus thicken the
lens; this process is called accommodation (adjustment). Over years the eye lens
becomes less elastic, and this influences the capability of form changing, including
also the focusing of near object images. This deterioration of lens elasticity is called
presbyopia or old-age farsightedness.

Presbyopia is usually first noticed around the age of 45 and this is the normal
condition of the eye related to the age, and progressing constantly after that. Due to
the lack of elasticity of the eye lens, the person cannot focus objects at different
distances any more. If such persons do not undertake vision correction, they will be
able to read print only if it is far from the eyes, until the arms become “too short”. On
the other hand, short-sighted persons must sometimes take off their glasses in order
to be able to read at normal distance. This process of accommodation reduction lasts
until the age of 60.
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The symptoms include:
- impossibility to work at near distance;

- shifting of reading distance from near to far, in order to bring the object into focus;

- need for especially strong lighting;

- people usually complain that reading is possible in the morning, but not late in the
afternoon or at night;

- headache after reading or working at near distances.

This condition is corrected by convex glasses for near vision, which is in fact a
substitution for accommodation. The dioptre difference between the correction for far
and the total correction for near is known as addition. It is always better to give light
hypercorrection than overcorrect the near vision. The following is an example of the
correction of presbyopia at different ages for a distance of 40cm:

47 years ...... +1.00 dsph
48- 50 years ...... +1.50 dsph
51-55 years ..... +2.00 dsph
>56 years ..... +2.50 dsph
in poor vision ..... +3.00 dsph
Apart from old age the final value of addition will depend on the working
distance and the previously used correction (habit of looking), as well as the visus.

Solutions for presbyopia

The problem of presbyopia can be solved in several ways. All the possibilities
have their advantages and drawbacks. They depend on the need of the customer,
their habits, wishes and finally the financial possibilities.

The solutions include:
» monofocal glasses for near vision;

» bifocal or trifocal eyeglasses;

» so-called “office” glasses (suitable for younger presbyopes who have no correction for
far vision, and who work with computers and need medium distance);

» progressive eyeglasses;

» contact lenses are one option for the correction of presbyopia and can be taken into
consideration:
- multifocal CL,
- single-power CL for far vision and over that single-power eyeglasses for reading or
“‘working glasses” that correct also the medium distance,
- monovision (dominant eye is corrected by the far lens, and the non-dominant eye by
near lens),

» Surgical insertion of intraocular multifocal lens (this is performed usually after the
cataract surgery),

> laser can also solve the problem of presbyopia, but this is again monovision as in
case of contact lenses; however, this is a permanent solution.
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Progressive eyeglasses

Progressive or multifocal spectacle lenses are technologically the most
advanced eyeglasses that are available on the market at the moment. They allow
sharp vision at all distances, unlike the bifocal lenses that provide sharp vision only at
two distances. Bifocal lenses solve to a certain extent the far and near vision problem
with one pair of glasses, but this is not the ideal solution. If a person wants to work
with them in front of a monitor, this presents a problem. The problem is, namely in
medium distances. Also, the eyeglasses with bifocal lenses do not look nice
aesthetically since one can immediately notice the marked part for reading.
Progressive lenses have several dioptres with gradual transition from one dioptre to
another. They are used for the correction of refraction errors at all distances, from far
away objects, objects at medium distances to near objects. The eyeglasses with
progressive lenses are fully adapted to the needs of everyday living. They provide
sharp vision at all distances without the need to change the eyeglasses. Apart from
functionality and comfort the progressive lenses have another big advantage
compared to bifocal lenses, and this is their design. They have no visible part
intended for reading, so that they look as common single-power lenses.

ZONE PROGRESIVNE LECE

® Daljina
.................. sredinaili
» 5
racunalo
] Blizina
Figure 2

The group of progressive lenses includes also the so-called office lenses that
are becoming increasingly popular. Unlike standard progressive lenses, these lenses
have no correction for far vision, but rather only for the distance of ca. 3 metres. They
are intended first of all to younger presbyopes who do not need far correction. The
advantage of these lenses lies in the fact that there is minimal narrowing of the field
of vision at medium and near distance, which is ideal for office work, i.e. for working
with a computer. The popularity of progressive eyeglasses is growing and they are
the best solution for presbyopia. Some users of these eyeglasses have problems with
adaptation in the beginning of the usage or even immediately upon buying a new
pair. This paper will show why this is so.

148



Inserting progressive lenses

The first and very important thing in the entire procedure is primarily adequately
performed optometric examination, i.e. correctly written refraction which will be used
to assemble the future eyeglasses. If the examination is not well performed, the
customer will have problems, regardless of our further measurements while selecting
the frames. Therefore, the refraction is the first and only essential item in the process
of adaptation.

1. Selection of frames

For the progressive lens to fit into adequate frames, these have to provide certain
vertical height. Due to various innovations in the field of optics, such lenses fit today
in much smaller frames, but this depends on many factors. After having successfully
determined the refraction and binocular balance, we have to select the frames.
Correct selection of the frames is important for total comfort. It is necessary to help
the customer find the frames that suit the person’s face, to rest stable on the nose,
and to provide sufficient height between the pupil and the lower part of the frames
(recommended height is from 18-20mm, although in some types of progressive
lenses the height can be smaller as well).

Figure 3

2. Fitting the frames

The frames always have to be adjusted before the measurement. We fit them so
that they suit the patient’s face. The peak distance is recommended to be from 12-
14mm, and pantoscopic angle between 8-12 degrees.
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Figure 4

We also fit the front part of the frames (proclination, inclination, plane) and the
frame sides (opening, form and length, ear parts and closing of the sides).

3. Measuring the pupil distance

We measure the monocular pupil distance in far vision (the person looking into
infinity). We measure every eye separately with open eyes.

Figures 4 and 5

4. Measuring the pupil height

This is the crucial step for successful insertion of progressive lenses. We place
the frames on the customer’s face and set the HMS ("Height Measuring System")
taking care not to change the position of the frames. This is done in standing. We ask
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the customer to take a natural body posture, and to look into the distance at the
height of the eyes.

Figure 6

We set the left and the right indicator to the height of the pupils so that the
position is at the same height with the eyes to avoid the possibility of parallax error.
We read the left and the right pupil height. Using the centring map we mark the
monocular PD and height markings for each lens.

Figure 7

We place again the frames on the face of the patient, and check the centring
in far vision. In the standing posture we ask the customer to look into the distance.
We stand at the level of the eyes and check whether the central cross is in the middle
of each pupil.

Figure 8

Final fitting
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After having inserted the lenses into the frames, we keep the markings on the
lenses until delivery (or we mark them again if they were erased). We fit the frames
on the patient’s face and check the centring by means of the markings on the lens.

Figure 9

By means of optotype test for far vision we check the visual acuity, and for
near vision we use the reading text. The customer should always be given
recommendations for assistance in adaptation, so that far vision is at the level of the
eyes looking straight ahead, and near vision in the bottom part of the lens, by looking
down (or by slightly lifting the head if necessary). It is important to make the customer
aware that by walking up- or downstairs the eyes should always be directed through
the upper part of the glass (far vision part), and that all movements of the head and
eyes have to proceed slowly. We inform the customer also about the adaptation time
which is necessary for every new pair of lenses.

Solving the problem of adaptation

In the beginning of wearing progressive eyeglasses, the difficulties may be
caused by peripheral haze which requires from the customer certain small changes in
moving the head in order to clearly see objects on the side. This will be reduced over
time and usage. Most people adapt very quickly. If somebody has not adapted within
a period of two weeks, then the person should come to consultation provided by the
person who dispensed the progressive eyeglasses. The necessary corrections are
then performed on the frames taking into consideration the customer’s claims. The
majority of problems of adaptation to progressive lenses is caused by one of the
following factors:

- incorrectly determined optical centre that has to be set at the same place as in the
previous eyeglasses, if the customer was satisfied with them. If the customer
receives the eyeglasses for the first time, the centre should be exactly in the centre of
the pupil;
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- higher class of progressives provides better quality of vision and easier adaptation.
If the customers got used to a higher class of progressives, one should avoid giving a
lower class.

The users’ claims, possible reasons and solutions!

1. The user has to lift the head or eyeglasses in order to be able to read!
Reasons: the fitting height is too low, far vision is too weak;
Solutions: change the fitting by lifting the frames, increase the distance or near vision
power, or we insert the lenses a bit higher;

2. The user must lower the head or the eyeglasses in order to better see far!
Reasons: the fitting height is too high, far vision is too strong;
Solutions: change the fitting by lifting the frame, reduce the distance or far vision
power, insert new lenses a bit lower;

3. The user must incline the head to see sharply!
Reasons: inadequate pupil distance, height of fitting or uncorrected astigmatism;
Solutions: change the centring and check the astigmatism;

4. The user has very reduced field of near vision. Fatigue after long hours of work in the
field of near vision;
Reasons: Pupil distance for near and far, fitting height, inadequate dioptre and
addition;
Solutions: reduce the addition and increase far vision power, check astigmatism,
change centring and insert the lenses higher;

5. The user sees double far or near or both!
Reasons: inadequate pupil distance and height of fitting, wrong dioptre and addition,
inclination of the frame, uncorrected astigmatism;
Solutions: check the distance and pupil height in far vision and near vision in order
to confirm centring; check the far and near vision power, astigmatism and binocular
balance, check the fitting and pantoscopic angle, compare to previous eyeglasses.

6. The user sees the source of light double!
Reasons: anti-reflex; uncorrected astigmatism;

Solutions: make new lenses with anti-reflex coating, check astigmatism;

7. The user sees the lines deformed!
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Reasons: pupil distance, fitting height, addition, frame inclination, astigmatism;
Solutions: check astigmatism, reduce addition, check PD and height in order to
check the centring, change the fitting by lifting the frame or by inserting new lenses a
bit higher;

8. The user has a feeling of itching, feels eye fatigue
Reasons: anti-reflex, pupil distance, fitting height, dioptre and addition, astigmatism;
Solutions: check PD and height in order to check the centring, check dioptre and
binocular balance, compare the previous eyeglasses or insert new lenses with anti-
reflex coating.

In order to avoid all these problems we have to teach the customers about the
progressive lenses, so that they understand how to use them and what to expect. It is
important to inform them that if they want to look at something on the side they have
to turn their head in order to reduce the peripheral distortion, and by lifting and
lowering the head to focus the object. Simply, we have to explain all the necessary
things to facilitate the adaptation period to achieve satisfaction in the end.

Conclusion

My intention with this paper was to indicate the possible problems caused by
adaptation to progressive eyeglasses. Also this paper can serve to my future young
colleagues to supplement their knowledge related to these problems, and to satisfy
the needs of their customers as well.
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21. Zrakovy trénink vergence a akomodace
Bc. Markéta HalbrStatova

UP Olomouc, Prirodovédecka fakulta, 4. ro¢nik
marketa.halbrstatova@centrum.cz 724 733 093

Anotace:

Hlavnim cilem bakalaiské prace je seznamit se zrakovym tréninkem vergencniho a
akomodac¢niho systému oka. Teoreticka ¢ast prace zahrnuje popis téchto systémd, vénuje se
pojmiim vergence a akomodace a zabyva se vybranymi technikami zrakového tréninku.
Prakticka ¢ast je zaméfena na ovéieni technik terapie - test tii kocky a brock string. Vysledky
a poznatky ze zrakového tréninku jsou shrnuty v diskusi.

Abstract:

Vision training of vergence and accommodation

The main aim of this Bachelor's Thesis is to acquaint with the visual training of the vergence
and the accommodation system of the eye. The theoretical part of thesis includes a description
of these systems, deals with the concepts of the vergence and the accommodation, and also
describes the techniques of visual training. In the practical part, there are verified two therapy
techniques - Three cats and Brock string tests. The results and findings of visual training are
summarized in the discussion section.

Text prednasky :

Cil
- sezndmit se zrakovym tréninkem vergencniho a akomodacniho systému oka
- ovétit fungovani pomoci vybranych metod cviceni v praxi

Teoreticka ¢ast
- anatomie a fyziologie okohybného a akomodac¢niho aparatu oka
- okohybny aparat — svaly, okohybné nervy, centra
- akomodacna aparat — ciliarni sval, zavésny aparat, cocka a teorie akomodace

- vergence a akomodace
- vergence — typy, poruchy (napft. heteroforie), terapie
- akomodace — typy, poruchy (napft. presbyopie), terapie

- zrakovy trénink

- rozvoj fuznich rezerv a RA
- free-space
- polarizované hektogramy a anaglyfy
- haploskopicka zatizeni
- vergenéni a akomodacni schopnost

- akomodace a vergence ve vzajemném vztahu
- brock string, penci push-up, near-far jump, fyziologické diplopie

Prakticka ¢ast

- test ti'i kocky a brock string
- tfi koCky — rozvoj FR a RA
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- brock string — vzajemné propojeni mezi akomodaci a vergenci

- soubor a metodika
- 2 Zeny (22 a 23 let) a muz (34 let), heteroforie u zZeny 23 let a muze
- Katedra optiky PfF UPOL — listopad 2010 az leden 2011
- trénink 30 dni — odchylka a velikost FR délka a blizko métena pted, béhem, po tréninku a 5
tydnti po ukonceni terapie
- denni trénink — 5 min/test
- vlastni vyroba testli

- vysledky
- objektivni — vergencni odchylky — muz (kolisani), 1. Zena (v normg)
PFR — navyseni ve vSech pripadech, s postupen tréninku mirny pokles, avSak na d normou
NFR — navySeni, ale ne takové jako u PFR, neptedpokladal se takovy narist (trénovala se
exoforie, ne esoforie)
- subjektivni — zlepSeni zrakového komfortu u vSech tfi probandii (mensi napéti v oc¢ich, delsi
moznost prace do blizka

- zaver
- zrakovy komfort vzrostl

- zlepSeni zaznamenéno zejména u relativnich konvergenc¢nich rezerv

Teoreticka Cast

Teoreticka cast prace byla rozdélena do tii podkapitol. V prvni byla pozornost vénovana
anatomii a fyziologii okohybného a akomodacniho aparitu oka se zaméfenim zejména na
funkci okohybnych svalll a na proces akomodace. Druha podkapitola seznamuje s vergenci a
akomodaci. Popisuje jejich typy, poruchy a nasledné mozné terapie danych poruch. Tieti ¢ast
teorie se zabyvd pojmem zrakovy trénink. Ten je =zalozen na terapii o¢i
a mozku. Jde o soubor cviceni, ktery ma za kol zlepsit ¢i dokonce odstranit zdkladni vizualni
problémy bez pomoci korekénich pomicek a chirurgickych zakrokl. Nejcasteji se vyuziva
pii 1é¢be dvojitého videéni, Silhani ¢i nedostatecné konvergence. Zrakovy trénink lze rozd¢lit
do nékolika kategorii. Mimo jiné mezi né patii trénink rozvoje fiznich rezerv a relativni
akomodace (dale FR a RA) a trénink akomodace a konvergence ve vzajemném vztahu.

K tréninku FR a RA se pouzivaji rizné druhy technik. Jednou z nich je i free-space
technika (tfi kocky), kterd byla v praci zkoumdéna. Spole¢né¢ sni je prace vénovana
1 druhé kategorii, ze které byl ke studii vyuZit test brock string. Oba testy jsem vlastnorucné
vyrabéla dle popisu v publikaci od pana Evanse (2007) a za pomoci internetového odkazu

http://www.optorehab.com.
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Tri ko¢ky

Jednim z nejjednodussich cviceni z kategorie free-space technik je test tfi kocky.
Tento typ cviCeni vytvoril Clement Clark ve Velké Britanii. Cviceni je zaméfeno na exoforii,
ale je pouzivano i pfi tréninku esoforie. Clovék s esofori vSak pfi tréninku pocituje vétsi
obtize ve srovnani s exoforikem.

K tomuto cviceni je zapotiebi karta o rozméru AS, na které jsou namalované dvé
kocky, jind zvitata, véci atp. Kocky se nachdzi uprostied karty a jsou od sebe vzdaleny 5 cm.
Kazdd kocka je Castecné neuplna. Oko, ocas ¢i vousky chybi. Spravna kocka vznikne
aZ po spojeni obou obrazli. Obdobné je moZné obrazek prekreslit na prihlednou folii

a instruovat pacienta, aby se dival skrz ni na objekt, ktery se nachazi za ni.

Brock string

Hlavnim ukolem testu brock string je rozvijet koordinaci obou o¢i, zvlasté
konvergenci a akomodaci. Samotny test se sklada ze Ctyf casti. Tvofi ho provazek
a tf1 kordlky rizné barvy. Koralky maji mezi sebou rozestup jednu stopu.

Samotny trénink probiha tak, Ze jeden konec provazku zahdkneme za kliku
(popt. prilepime na zed’) a druhy drzime pfed nosem. Provazek mame napnuty (neprohyba
se). Klient stfidavé zaostfuje koralky. Pohled na koralky tak vytvafi tfi druhy vjemi —
provazek se rozbiha do pismene ,,V*, ,,X* ¢i obraceného ,,V*. Rychlost pfeostfovani se urcuje
dle schopnosti spravné vnimat koralky a provazek. Doba tréninku by méla byt minimalné

5 min denné.

Prakticka ¢ast

Praktickd ¢ast prace je zam¢fena na studium fungovani technik zrakového tréninku tfi

kocky a brock string.

Soubor a metodika

V ramci ovéfeni vybranych technik zrakového tréninku byli vySetfeni tfi proband¢é —
dvé zeny ve véku 22 a 23 let a muz ve véku 34 let. Ztoho starSi Zena a muZz
pred zacatkem tréninku pocitovali potize pfi praci na blizko. Mladsi Zena obtizemi netrpéla.
Sbér dat byl proveden na Katedie optiky Univerzity Palackého v Olomouci v obdobi
od listopadu 2010 do ledna 2011.
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Vsem ucastnikim studie byla pied zacatkem tréninku zméfena ptipadna okohybna
odchylka pomoci alternujiciho zakryvaciho testu. Velikosti horizontalnich faznich rezerv
(dale FR) se meétily prizmatickou listou. Zjistovaly se tfi hodnoty (v pD): blur point (bod
rozmazani), break point (bod rozdvojeni) a recovery point (bod opctovného spojeni), a to
vzdy ve ¢tyfech kombinacich — do dalky (na 6 m) BO i BI a do blizka (na 40 cm) BO i BI.
Vsechny vysledné hodnoty byly vytvofeny primeérem tii hodnot, které¢ byly béhem dne
méteni zjiStény.

Probandé pak obdrzeli dva testy (tfi koc¢ky a brock string) a byli sezndmeni s jejich
pouzitim. Trénink trval po dobu tficeti dnti. Cviceni probihalo pét minut denné pro kazdy typ
testu. Na zacatku, v poloviné a na konci tréninku bylo provedeno méfeni. Stejné meéteni
klienti podstoupili jesté¢ jednou pét tydnid po ukonceni zrakové terapie pro ovéfeni, jestli
ucinky tréninku stale plisobi. Na zavér absolventi studie vyplnili dotaznik zaméteny pravé

na cviceni tfi kocky a brock string.

Vysledky

Ptedmétem studie bylo ovéfit fungovani technik tii kocky a brock string. V préci jsou
zaznamenany vysledky objektivni (ziskané méfenim) 1 subjektivni (hodnocené vzniklymi

pocity pfi zrakovém tréninku).

Objektivni vysledky

Objektivni horizontalni vergenéni odchylka byla zaznamenana u probanda ¢. 1 a €. 2
pouze do blizka, u probanda €. 3 nebyla zaznamenéna vibec.

Vyvoj hodnot odchylky HTF se u kazdého z vysetiujicich s exoforii choval odlisné.
U probanda ¢. 1 hodnoty exoforie béhem tréninku klesly na normu, avSak po ukonceni
se vratily do hodnot jesté vyssich, nez na pocatku studie. Tento stav mohl byt pii poslednim
méfeni ovlivnén Unavou vySetiovaného. Mohl vSak poukdzat i na to, ze jen zrakovy trénink
dokazal udrzet hodnoty HTF v normé&. U probanda €. 2 se po celou dobu studie hodnoty HTF
udrzely v normé. Z toho vyplyva, Ze zrakovy trénink velikost vergencni odchylky zasadné
neovlivnil.

Hodnoty FR BO do déalky u vétSiny probandi vzrostly do ur€it¢ hodnoty,
ve které poté setrvavaly. U prvniho probanda doslo k mirnému poklesu na zavér studie. FR

BO do blizka zareagovaly na trénink velice kladn¢, ve vSech ptipadech doslo k jejich zvySeni.
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V piipad¢€ pozitivnich fuznich rezerv se vzrist hodnot pfedpokladal, protoze zrakovy trénink
byl zaméten zejména na posileni konvergen¢nich schopnosti.
U FR BI do dalky nejprve doslo k nartistu obou slozek, dalsi pribéh se vSak lisil.

Break point poté jiz pouze klesal a recovery point mél tendenci spiSe stagnovat. FR BI

vvvvv

%

probanda ¢. 1 1 klesly skoro na ptivodni hodnotu. Protoze ovéfeni vybranych technik
zrakového tréninku bylo cvi¢eno zejména u probandl s exoforii, nepfedpokladalo se, ze by

doslo k vétSimu navyseni rezerv.

Subjektivni vysledky

Za pomoci dotazniku, ktery kazdy z absolventl studie vyplnil, bylo mozné ziskat
informace o jejich pohledu na zrakovy trénink. Dotaznik byl zaméfen hlavné na pocity
vyvolané cvi¢enim.

Pred zacatkem tréninku proband ¢. 1 nedokézal udrzet jednoduché binokularni vidéni
do blizka a to zejména pii praci s PC. Tendence k diplopii se béhem tréninku snizila
a po ukonceni studie stdle setrvdvala. Napéti v o€ich na pocétku tréninku uplné vymizelo.
Proband €. 2 na zacatku studie pocitoval pii praci do blizka unavené oc¢i a nedokézal delsi
dobu na tuto vzdalenost pracovat. AvSak po deviti tydnech studie byl jiz schopen udrzet
koncentraci pfi ¢teni a tnava oci se dostavovala pozdé€ji. I pfestoze treti absolvent studie
nemél na poc¢atku zrakového tréninku obtize, je presvédCen, ze cvi¢eni pomohlo zlepsit jeho
zrakovy komfort.

Prace s testy byla vSemi tfemi Gcastniky studie hodnocena kladné. Dokazali se s nimi

v kratké dobé naucit zachazet, a tedy i1 spravné cvicit.

Studie ukdzala, ze zrakovy trénink vyrazné zlepsil zrakovy komfort celé experimentalni
skupiny. Viditelného zlepseni bylo dosazeno zejména u relativnich konvergencnich rezerv,
které vysoce vzrostly hlavné u probandi s exoforii. Doslo k posileni trénovanych systému —

konvergen¢niho a akomodac¢niho.
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22. Casté chyby u prizmatické korekce

Mgr. Pavel K¥iz
LF MU, doktorské studium (Iékatské biofyzika), 2. roénik
mail: kriz@szsmerh.cz

Anotace :

Binokulérni korekce je v praxi optometristy stale aktudlnéjSim tématem. Tento jev si mizeme
vysvétlit snahou o maximalni komfort naSich klientl, védomim, ze béznou korekci
v nékterych piipadech neodstranime veskeré obtize a také vySsi konkurence schopnosti.
Binokularni korekce nespocivd pouze v roviné korekce samotné vady, ale predevSim
v opatrném a zodpovédném rozhodnuti v jakém piipadé miize prizmatickd korekce piinést
zlepseni uvadénych obtizi. Mimo tyto podstatné kroky je tieba znat pravidla pro spravnou
aplikaci prizmat, ptfednosti vyrdbénych brylovych cocek a také zvlastnosti zobrazeni této
korekce. V pfednaSce se budeme vénovat Castym chybam v uskuteCnovani prizmatické
korekce vcetné nespravného, ¢asto nedostate¢ného poradenstvi.

Annotation :

Common mistakes in prisms correction

Binocular correction is becoming in practice of optometrist constantly more current topic.
We can explain the effect to our clients by maximum effort for comfort, knowing that in
common correction we cannot eliminate all the difficulties of some cases and also higher
competitive ability. Binocular correction is not only based on the correction of the defect, but
mainly in careful and responsible decisions in which case the prisms correction brings
improvements of mentioned problems. Except these important steps is neccesarry to know the
rules of the correct application of prisms, assets of produced eyeglass lenses and also rarity of
projection of the correction. In lecture we are going to devote to repeated mistakes in
implementation of prisms correction including incorrect, often inadequate advice.

Text prednasky :

Casté chyby u prizmatické korekce

Na zacatku kazdého vySetieni je zcela nezbytnd dikladnd anamnéza. Mimo bézné dotazy
z oblasti rodinné a osobni anamnézy bychom se méli zaméfit predevSim na o¢ni anamnézu,
kterou je vhodné obohatit o par cilenych otazek, které ndm pomohou poodhalit, zda-li se
mimo sniZzené¢ ostrosti vidéni a dalSich béznych pfiznakli nevyskytuji ptiznaky
charakteristické pro naruSeni nékterych dalSich zrakovych funkci. Je dobré naucit naSe
klienty, ze zrak neni pouze schopnost Cist ostie, ale souhra mnoha zrakovych funkci, které se
optiméalné¢ kombinuji. Jednim z krokli o komplexnéjsi péci pro naSe klienty je zatfazeni
binokularni korekce do vySetfeni zraku. Samotny pojem binokularni korekce v sobé zahrnuje
mnoho riznych piistupt, testli a pravidel pro ptipadnou korekci, je na kazdém z nas, kteréd
metoda je mu nejblizs$i a predevSim v jaké §ifi se rozhodne binokularni korekci vénovat.
V zacatcich mizeme piidat do anamnézy par dotazli, které v sob¢é zahrnuji nejcastéjsi
symptomy pro poruchu binokularni souhry spolecné s zatazenim nekterého ze zakladnich
testl pro urceni okohybné uchylky. Pozdéji dalsi testy, které ndm pomohou blize urcit stav a
zavaznost ptipadné binokularni poruchy a také vice napovédét o vhodnosti a vysi korekce. Az
bude naSe prvotni obava z aplikace prizmatické korekce nahrazena UspéSnym pfijetim ze
strany klienta a odeznénim mnohdy tpornych obtizi, stane se pro nas binokuldrni korekce po
pravu pevnéj$i soucasti kazdého vySetieni zraku.

Nékdy vSak pro naro¢nost binokularni korekce zapominame na jeji zékladni pravidla, které
vychazi predevSim zbrylové optiky. I nejpfesnéj$i méfeni by bylo zbyte¢né, kdyby
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nendsledovalo maximalni usili o spravné pieneseni prizmatické korekce do budouci optické
pomiucky. V tomto pfipadé je nezbytnd dokonald souhra o¢niho optika a optometristy. Pokud
se spoléhame pouze na naméfené hodnoty, muze se stat, ze pii nedbalosti v nékterém
z ostatnich krokl nebude prizmaticka korekce napliiovat nase oc¢ekavani a napiiklad vlivem
nadmérnych vad zobrazeni bude ze strany klienta odmitnuta. Ne¢kterych zakladnich chyb se
muzeme dopustit jiz pti mefeni, kde musime s aplikovanymi prizmaty zachdzet podle stejnych
pravidel jako v budouci brylové korekci. Pied vlozenim jakychkoliv korekcnich skel je
nezbytnéd centrace zkusSebni brylové obruby, v pfipad¢ binokularni korekce je tfeba na tento
krok brat jesté duraznéjsi zietel. Nepifijemnou skutecnosti je, Zze vyskovou centraci na stied
o¢nic zkuSebni obruby, v pfipad€¢ odlisné vySky zornic, neumoziiuje témét Zadna zkuSebni
obruba na trhu. Bohuzel se tato situace v praxi fesi ¢asto navozenim rozdilné inklinace na
pravé a levé o€nici. Tim sice dosahneme shodné vysky, ale navodime na jednom oku
astigmatismus Sikmych paprskii, ktery nas muze milné informovat o pfitomnosti
V piipad¢ rozdilné vysky zornic a deficitu zkuSebni obruby, kterd se dokaze takové situaci
prizplisobit, jsme nuceni rozdilné vysky ponechat a pocitat s navozenim vertikalniho
klinového ucinku. Optimalni je ud€lat kompromis mezi pravym a levym okem, abychom
klinovy U¢inek rovnomérné rozdélili. Konecnou naméfenou hodnotu pii binokularni korekei
musime upravit o miru tzv. arteficialni heteroforie, kterou jsme navodili nerespektovanim
odli$né polohy zornic. Dalsim dilezitym krokem je pravidelné rozdé€leni prizmat pied kazdé
oko pfi jejich vkladani do zkuSebni obruby. Zarovei je dilezité dodrzovat nutnost decentrace
optického stiedu pii navySovani hodnot prizmatické korekce. Decentraci provadime ve
vétsing piipadd dle pravidla: na kazdou vloZenou 1pD posunujeme opticky stfed korekéni
c¢ocky 0 0,25 mm proti sméru baze vlozenych klinti. Skute¢né mira decentrace zavisi nejenom
na prizmatickych hodnotach, ale také na vrcholové vzdalenosti nejsilnéjsiho optického ¢lenu.
Cim blize je nejsilngjsi opticky &len oku, tim je nutnost decentrace nizsi. Snazime se tedy
siln€j$i korekeni sklo vkladat do zadni objimky, jemnou sféru ¢i nizsi cylindr do objimek
piednich. V pfipad¢ vysokého cylindru a nizké sféry by bylo vhodné uptednostnit polohu
cylindru v zadni objimce, avSak zde bychom pouze stézi mohli ptesné kontrolovat osu. Rozdil
decentrace dle pouzivaného pravidla a decentrace pii zohlednéni individualni vrcholové
vzdalenosti si ukaZzeme na piikladu. Klientovy aplikujeme u esoforie 10pD B zevné, hodnota
axialni refrakce je +5D na obou ocich, pfi¢emz sférické Cocky jsme umistili do prvni predni
objimky. U nejcastéjsiho typu zkuSebni obruby, kterd se vyuzivd v optometristické praxi je
rozdil pfedozadni vzdalenosti prvni zadni a prvni pfedni objimky 6mm, v naSem pfipad¢ je
sférické sklo o hodnoté +5D umisténo ve vrcholové vzdalenosti 20mm ptfed okem klienta.
Pravidlo, které uvadi nutnost decentrace o 0,25mm na kazdou 1pD je vypocitano pro
vrcholovou vzdalenost 12mm, pro vzdalenost 20mm je nutnost decentrace na 1pD 0,33mm.
V naSem piipad¢ by decentrace pro 10pD c¢inila misto 2,5mm celkem 3,3mm, rozdil témér
jednoho milimetru. Pro tuto vysi axidlni refrakce vSak navodime pouze 0,5pD klinového
ucinku. Ve vétSin¢ piipadi se tedy 1 pii vrcholové vzdalenosti odpovidajici poloze prvni
objimky vepfedu miizeme fidit pouzivanym pravidlem pro decentraci. Hrubou chybou se vSak
stava jeho naprosté ignorovani a vyuziti az v konecné brylové korekci. Pokud nedecentrujeme
optické stfedy ve zkuSebni obrubé, nejenom, Ze znevyhodiiujeme kvalitu zobrazeni pohledem
mimo optické stfedy, ale opét navozujeme novy klinovy ucinek. V piipadé hypermetropie
bychom naméfili u exoforie ¢i esoforie niz§i hodnotu nez jakou klient vykazuje, u myopie
bychom potom mohli pfi pIlné korekci klienta piekorigovat. Pokud opomene decentraci
optickych stfedli v kone¢né brylové korekci, bude mit myop nizsi hodnotu klinového u¢inku
nez jaky byl zdmér, hypermetrop pak bude piekorigivany. Na hodnotach z piedchoziho
ptikladu si ukédzeme chybu, které bychom mohli pfi nedodrZeni decentrace pifi méfeni
dosahnout, upravime vSak vrcholovou vzdalenost pro polohu silnéjsi korekéni Cocky v poloze
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prvni zadni objimky (12mm). Pozadovana decentrace byla 2,5 mm binokuldrné, pfi jejim
nedodrzeni navodi pohled mimo optické stfedy v tomto ptipad€ 1,25pD chybu. Klient se diva
nasaln¢ mimo optické stiedy, v ptipad¢ zminované hypermetropie je navozen klinovy ucinek
s bazi zevné, ktery se secte s korekci esoforie, klient tak mize hlasit, Ze se nam jiz podatilo
srovnat veskeré testy, v takovém ptipadé bychom vsak chybné piedpokladali, ze uchylka ma
ptesnou hodnotu vlozenych klind. Pii nedodrzeni decentrace v kone¢né brylové korekcei je pro
klienta mimo chybné navozeného prizmatického ucinku nepfijemnou okolnosti snizena
kvalita zobrazeni. Stejn¢ jako u horizontalni decentrace musime pocitat s pouZitim pravidla u
aplikace vertikdlnich prizmat. Ve vétSin€ zkuSebnich obrub vsSak neni tato vertikalni
decentrace umoznéna, v piipadé vyssich hodnot prizmatické korekce a vrcholové lamavosti je
vhodné pocitat s chybnym navozenim klinového ucinku. Na konci vysetfeni bychom pak méli
vyslednou namétenou hodnotu upravit o tento chybné navozeny klinovy tc¢inek. Postup si
opét mizeme ukazat na piiklad¢, kdy klientovi ke korekci -5,0 D pii binokularni korekci
piidame vertikaln€ 3pD OP B 270° a 3pD OL B 90°, v pfipad€ nastavitelné vySky ocnice
bychom decentrovali optické stiedy na pravém oku smérem nahoru o 0,75mm a na oku levém
o 0,75mm smérem doli. V pfipadé, Ze nemiizeme tuto upravu provést, je tieba pocitat
s navozenym klinovym tucinkem, ktery muze ovlivnit pfesnost naseho meétfeni. V nasem
ptikladu bychom méli po ukonceni méfeni od vysledné hodnoty odecist 0,75pD, pokud
bychom hodnotu neupravili, doslo by k piekorigovani. Opét plati pravidlo jako pro
horizontalni upravu klinového uc¢inku pii nedodrzeni decentrace, u rozptylnych cocek od
vysledné prizmatické hodnoty odecitdime navozeny klinovy ucinek, u spojnych cocek
pric¢itame.

V ptipadé predepsani brylové korekce je vhodné uvést celkové PD a oznacit, zda-li je jiz
upraven¢ o hodnotu decentrace. Renomované firmy nabizeji moznost ve svych zabrusovych a
objednavkovych formuléfich uvést PD na dalku bez ¢i s zohlednénim decentrace. V ptipade,
ze neni PD upraveno o hodnotu decentrace, decentruje vyrobce optické stiedy dle vyse
uveden¢ho pravidla pro vrcholovou vzdalenost 12mm. Pokud je vrcholovd vzdéalenost u
zvolenych brylich vyrazné odliSnd a jednd se o vys$si hodnoty prizmatické korekce, je
vhodnéjsi do formulare napsat PD upravené o miru decentrace.

Dalsi dulezitou casti pii uskuteCnéni prizmatické korekce je vhodny vybér brylové cocky.
Navozeni klinového ucinku je mozné dvéma zpisoby, decentraci optického stftedu brylové
c¢ocky a objednanim prizmatickych brylovych ¢ocek. Je vhodné si uvédomit, ze decentrace
brylové Cocky pro navozeni klinového ucinku je moznost, ktera obnasi mimo niz$i ceny a
diivéjsiho terminu zhotoveni velkou fadu nevyhod. Decentrace optického stfedu u bézné
brylové ¢ocky obnasi snizenou kvalitu zobrazeni, zaroven v piipadé¢ kombinace stranovych a
vertikalnich prizmat skytd nutnost piepoctu na vyslednou hodnotu a osu celkového
prizmatického ucinku. V posledni ¢asti tohoto tématu se budeme vénovat vadam, které se
vyskytuji u prizmatické korekce, méli bychom se tak snazit o minimalizovani dalSiho
zavleCeni vad zobrazeni. Naopak vyrobni prizmatickd ¢ocka nabizi kvalitnéj$i zobrazeni,
navozeni klinového uc¢inku a decentraci optického stiedu, vysledny vztazny bod je oznacen
potiskem. Pfi navozeni klinového ucinku decentraci optického stfedu se pocitd s vyssi
hodnotou vrcholové lamavosti, ktera umozni pfi bézném primeéru dosazeni pozadovaného
klinového ucinku. DalS§imi parametry, které ovliviluji moznost navozeni klinového uc¢inku
touto metodou je velikost a tvar oCnice a pupilarni distance. Pro piiklad omezené moznosti
této metody jsou pouzity bézné rozmeéry brylové obruby a primér brylové cocky, standardni
vyska zornic a spiSe optimisticky navySena pupilarni distance. Pii Sifce oCnice 52mm, vySce
30mm, Sifce nosniku 20mm, vzdalenosti zornic 68mm, jejich vysce v o¢nici 20mm a priméru
brylové ¢ocky 70mm, je mozné ¢ocku decentrovat nazaln¢ pouze o 7mm, temporaln¢ pak o
I1lmm. Vzhledem ktomu, Ze u spravné vybrané brylové obruby by méla byt pupilarni
distance lehce mensi nez o¢nicovy rozestup, u spojnych cocek je pak vyssi predpoklad pro
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korekci esoforie, u rozptylnych cocek pak navodime vyssi klinovy ucinek pro korekci
exoforie. Na 3pD je v nasem piipad¢ pii decentraci optického stfedu nasalné potteba brylové
¢ocky o minimalni hodnoté vrcholové lamavosti 4,5D. V mnoha pfipadech tak neni navozeni
klinového ucinku decentraci mozné.

Zcela neptijatelnd je decentrace optického stiedu na predpisy, které misto presné hodnoty
prizmatu obsahuji doporuceni pro maximalni decentraci smérem zevnég, dovnitt ¢i vySkove.
Z objasnéni vyse uvedené problematiky je ziejmé, ze neni mozné dopiedu piredpokladat
skute€nou prizmatickou hodnotu, kterou pfedpisem maximdalni decentrace navodime. Na
predpisech se vSak muzeme setkat misto prizmatickych dioptrii i se stupni ¢i hodnotou
decentrace.

U centrace prizmatickych brylovych ¢ocek postupujeme v souladu se zakladnimi pravidly pro
centraci jednoohniskovych brylovych coek. Stranova centrace na PD do délky, vySkové na
skuteCny stfed otaceni oka, pti¢emz je tfeba brat ohled na miru decentrace vlivem prizmat.
Otazkou je vSak centrace korekénich skel ve zkuSebni obrubé pifi méfeni AC/A poméru do
blizka. I zde je tieba si uvédomit, ze se klient diva pfi zachovani PD do dalky mimo optické
sttedy, kde dochazi k navozeni klinového uc€inku. Pfi primérné pupilérni distanci 64mm,
vrcholové vzdalenosti korekéniho ¢lenu 12mm a poloze hlavni pracovni roviny ve vzdalenosti
40cm, je vzdalenost pruseciku pohledu do blizka oproti optickému stfedu vycentrovanému na
PD do dalky o na 2mm nasélné na kazdém oku. V ptipadé vrcholové lamavosti na dalku -5D
na kazdém oku je navozen binokularné klinovy ucinek o hodnoté 2pD B dovnitf, klient je
nucen k niz$i konvergenci do blizka. Pokud bychom chtéli namétit vysledek bez zavle€eni
chyby navozenim klinového uc¢inku, museli bychom nacentrovat o¢nice na PD do blizka,
nebo namétenou hodnotu upravit o zavlecenou chybu.

Mimo veskerou snahu o dosazeni optimalni prizmatické korekce bychom neméli zapomenout
na nezbytné poradenstvi. Pokud v dostate¢né mife nepoucime nase klienty o zvlastnostech
vnimani ptes tuto korekci, vadach zobrazeni a délce navyku, miizeme se misto ocekavané¢ho
odeznéni obtizi naSich klientl a jejich pfizné, setkat s pfedasnym odlozenim korekce a
pretrvani veskerych potizi. V ramci vySetfeni si miizeme pii projiti s predepsanou korekcei
v§imnout jistoty pfi orientaci v prostoru a vnimani vad zobrazeni. I v pfipadé, Ze bude korekce
pln¢ pfijata bez vnimani jakychkoliv potizi, upozornime klienta, Ze mize z pocatku vnimat
narusenou realitu. Pfi aplikaci klinG bude klient vnimat z pocatku zménu velikosti obrazu a
zkresleni, pozor napft. pti parkovani automobilu. Vhodnou demonstraci zmény zobrazeni je
uchopeni predmétu klientem, pii vysSich hodnotach prizmatické korekce se Casto setkdvame
s promachnutim, nebo naopak narazenim do pfedmétu. Znamym jevem u prizmatické korekce
je disperze, ostatni vady jsou sice ¢asto vnimané intenzivnéji, presto bychom se méli
vyvarovat zbyte¢né aplikace brylovych ¢ocek s vyssim indexem lomu. Mezi poradenstvi by
mélo patfit 1 doporuceni antireflexni Gpravy, kterd snizuje vnimani tzv. triplopie. Jedna se
vadu, kdy kolem svételného zdroje jsou po stranach vnimany dalSi dvé svétla, pii aplikaci
antireflexni Gpravy je jejich vnimani vyrazné¢ potlaceno.

V ptipadé, ze klienta peclivé sezndmime s veSkerymi vlastnostmi prizmatické korekce a
vhodné¢ motivujeme, piedejdeme riziku odlozeni korekce a také stoupne v ocich klienta
urovenn naSeho odborného poradenstvi. Pro prizmatickou korekci muizeme prodlouzit
navykovou dobu az na 6 tydnt, po dvou mésicich je vhodné pozvat klienta na kontrolu, ktera
je pro nas vzacnou zpétnou vazbou.

Binokularni korekce je velmi Sirokou oblasti optometrie, kterd nekon¢i pouze predpisem
namétenych hodnot. Spravna korekce je souhra mnoha ¢innosti, pro dosazeni jejiho uspéchu
se jedna neobejde bez druhé.
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