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AccommodationAccommodation

• Ability of an eye to see things in different 

distances

• Contraction of circular muscle (Muller's muscle; 

parasympaticus) ⇒ lens is arched thanks its 

elasticity and plasticity
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•• Accommodation for distance vision:Accommodation for distance vision: active process 

– contraction of ciliary muscle (Bruckers muscle; 

sympaticus) 

•• Physical accommodation:Physical accommodation: provided by elasticity of 

the lens (physical deformation of the lens) – measured 

in Dpt. After age 65 lens is not plastic – physical 

accommodation stops

•• Physiological accommodation:Physiological accommodation: provided by activity 

of ciliary muscle - measured in myoDpt. (contraction of 

the muscle necessary to lift refraction +1 Dpt)



•• Far point (Far point (punctumpunctum remotumremotum):): furthermost point 

which you can clearly see with relaxed eye (emetrope

in the infinite)

•• Near point (Near point (punctumpunctum proximumproximum):): nearest point 

which you can clearly see with maximal 

accommodation 

•• Accommodating area: Accommodating area: distance between far point 

and near point. Space, in which you can see points 

sharp (rate of accommodation affectivity)



•• Static refraction:Static refraction: fragility of an eye without 

accommodation

•• Dynamic refraction:Dynamic refraction: fragility of an eye with maximal 

accommodation

•• Range of Accommodation:Range of Accommodation: measure of eye ability to 

accommodate. Difference maximal Dynamic refraction 

and Static refraction. It is difference 1/ Near point – 1/ 

Far point  [meters]



Range of Accommodation and ageRange of Accommodation and age

= 5 cm= 5 cm

= 10cm= 10cm

= 25= 25--30cm30cm

= 4m= 4m



•• PresbyopiaPresbyopia:: (at old people) physiological decrease of 

Range of Accommodation with incoming old age 

(decreasing of elasticity and plasticity of the lens and 

ability of ciliary muscle to contract). Near point is 

further (in face of emetrope – normal eye)

•• Accommodating Accommodating astenopiaastenopia:: headache, lacrimation, 

eye burning during  accommodating to near points. 

(Without acc. as. when is used 2/3 maximal 

accommodation and 1/3 of accommodation is as 

reserve.)



•• Insufficiency of accommodation:Insufficiency of accommodation: not effective 

accommodation 

•• Paralysis of accommodation:Paralysis of accommodation: caused by injury 

of an eye, trauma or infection of CNS (e.g. 

Paralysis of parasympaticus, nevus III –

Oculomotorius) 



Eye movementEye movement



Eye movement

• Movement of eyes during fixation (eye is never 

100% calm)



•• MicrosacadsMicrosacads: : 

– Irregular very quick eye movements. 

– Deviation is 2´ do  40-50´ from subject of fixation. 

– Time of duration is 10-20ms. 

– Binocularly symmetric, with will uncontrollable. 

– Function is to get visual axis back on a watched 

objective (deviation after drifts)

Small eye movement



•• Slipping eye movement = drift:Slipping eye movement = drift:

– Slow eye movement (200ms) 

– Axis is yawed maximal 6´ → vision on retina is 

moved about 10-15 cones and is not moved from 

fovea. (Moved back by microsacads)

– Irregular movement – each eye is independent on 

movement of the other



•• Eye shake = tremor:Eye shake = tremor:

– Deviation is smallest (20 - 30´´). 

– Frequency is high (70 – 90 Hz, sometimes higher 

than 100 Hz). 

– Function is not known.



•• SacadsSacads: : 

– To scan visual field

– Binocularly symmetric

– Speed of each sacad is around 800°s-1

– Latention is 150 – 200 ms. 

– Time between two sacads is always minimal150 ms 

Large eye movement



•• Smooth pursuit movements: Smooth pursuit movements: 

– Only if a moving subject is in the optic field

– With one´s own will uncontrollable. 

•• Disjoint eye movement: Disjoint eye movement: 

– Convergence, divergence

– They start while an image of an object falls on 

disparate places of the retina (points on the retina 

which do not correspond together). 

– Slow, duration to 800 ms.



ColoursenceColoursence



ColoursenceColoursence

•• Sence Sence ofof colourscolours isis abilityability to to differntiatedifferntiate a a 

colourcolour somesome watchedwatched objectobject.. .. 

•• EyeEye isis sensitive sensitive forfor thisthis wavewave lengthlength : : 

380 380 -- 780nm780nm

•• EyeEye isis most sensitive most sensitive forfor yellowishyellowish –– greengreen

colourcolour (555nm (555nm wavewave lengthlength))

•• ReceptorsReceptors ofof colourcolour vision are vision are conescones

•• ReceptorsReceptors ofof piedbaldpiedbald vision are vision are rodsrods



ElektromagneticElektromagnetic spectrumspectrum ofof

coloursencecoloursence





ReceptorsReceptors -- ConesCones

•• ConesCones are are receptorsreceptors ofof colourcolour visionvision

•• ConesCones are are situatedsituated on retinaon retina

•• WeWe havehave 3 3 typestypes ofof conescones: : redred,,greengreen andand

blueblue. . FromFrom thisthis basicbasic colourscolours, , thethe brainbrain

cancan compoundcompound allall imageimage..

ThisThis isis alsoalso principleprinciple ofof allall TvTv, , camerascameras

andand lot lot ofof othersothers machinesmachines



ReceptorsReceptors -- ConesCones

•• TheThe numbernumber ofof thisthis

conescones isnisn´́t t samesame..

•• RateRate 1:1:1616::3232..

•• TheThe most most 

numerousnumerous conescones

are are redred conecone

((LongLong--wavelengthwavelength––

sensitive sensitive conecone



TheoryTheory ofof mixingmixing colourscolours

•• AnyoneAnyone chromaticchromatic tingetinge wewe cancan getget by by 

mixingmixing ofof threethree basicbasic :: redred, , greengreen andand blueblue

(RGB). (RGB). 

•• WhiteWhite lightlight isis mixturemixture

ofof thisthis threethree colourcolour

in in thethe samesame raterate



ChromaChroma

ChromaChroma itit meansmeans amountamount ofof whitewhite colourcolour

100% red, 0% white 100% white, 0% red



ColoursenceColoursence diseasesdiseases

•• InbornInborn coloursencecoloursence diseasesdiseases --

dichromasiadichromasia,,monochromasiamonochromasia

•• 8%8%��0,5%0,5%��

•• 3 3 typestypes ofof conescones,,butbut in in otherother raterate

•• AcquiredAcquired coloursencecoloursence diseasesdiseases

–– CataractCataract

–– DiseaseDisease ofof opticaloptical nervenerve

–– DiseaseDisease ofof retinaretina



InbornInborn coloursencecoloursence diseasedisease

•• DichromasiaDichromasia

TheThe most most frequentlyfrequently diseasedisease ofof coloursencecoloursence

diseasedisease..

PatientPatient senssens onlyonly 2 2 colourscolours –– 2 2 typestypes ofof

recptorsrecptors

HeHe sensesense onlyonly brigthnessbrigthness ofof thirdthird colourcolour

•• MonochromasiaMonochromasia



DichromasiaDichromasia

normalnormal

ProtanopiaProtanopia ((eyelesseyeless forfor redred colourcolour))

DeuteranopiaDeuteranopia ((eyelesseyeless forfor greengreen colourcolour))

TritanopiaTritanopia ((eyelesseyeless forfor blueblue colourcolour))



MonochromaziaMonochromazia

MonochromaziaMonochromazia

normalnormal

PatientsPatients dondon´́t t sensesense anyany colourcolour. . TheyThey

sensesense onlyonly brightnessbrightness



ExaminationExamination ofof coloursencecoloursence

•• PseudoisochromaticPseudoisochromatic tabelstabels: : 

SymbolsSymbols oror numbersnumbers in in tablestables has has differentdifferent

colourcolour tingetinge, , butbut samesame brightnessbrightness..

•• LanthonyLanthony panel panel –– ChromaticChromatic discdisc has has samesame

brightnessbrightness andand chromachroma..TheyThey havehave

differentdifferent tingetinge..

PatientPatient havehave to to collectcollect in in colourcolour sentence sentence ofof

spectrumspectrum



PseudoisochromaticPseudoisochromatic tabelstabels::



Lanthony test



Vocabulary

• Furthermost – nejvzdálenější

• Infinite – nekonečno

• Accommodating area – akomodační interval 

• Fragility – lomivost

• Range of Accommodation – akomodační šíře

• Lacrimation – slzení

• Deviation – odchylka

• Yaw – odchýlit

• Cone – čípek

• Smooth pursuit movements – Sledovací oční pohyby



Vocabulary

• Coloursence – barvocit

• Wave length – vlnová délka

• Cones – čípky

• Rods – tyčinky

• Chroma – sytost

• Brightness – jas

• Tinge – odstín

• Cataract – šedý zákal


