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1.AMETROPIA

Theeyewithnormalrefractivepoweriscalledemmetropiceyeandtheconditioniscalled

emmetropia.Anydeviationintherefractivepowerfrom normalcondition,resultingin

inadequatefocusingonretinaiscalledametropiaandtheeyeiscalledametropiceye.The

defectisduetothechangeinshapeoftheeyeball.

Ametropiaisoftwotypes:

1.Myopia

2.Hypermetropia.

MYOPIAORSHORTSIGHTEDNESS

Myopiaistheeyedefectcharacterizedbytheinabilitytoseethedistantobject.Itisotherwise

calledshortsightednessbecausethepersoncanseenearobjectsclearlybutnotthedistant

objects.Inemmetropia,thefarpointisinfinite.Inmyopia,thenearvisionisnormalbutthefar

pointisnotinfinite,i.e.itisatadefinitedistance.Inextremeconditions,itmaybeonlyafew

centimeterawayfrom theeye(myo=halfclosed;ops=eye).

Cause

Inmyopia,therefractivepoweroflensisusuallynormal.But,theanteroposteriordiameterof

theeyeballisabnormallylong.Therefore,theimageisbroughttofocusalittleinfrontofretina.

Lightrays,aftercomingtoafocus,disperseagainso,ablurredimageisformeduponretina.

Correction

Inmyopiceye,inordertoform aclearimageontheretina,thelightraysenteringtheeyemust

bedivergentandnotparallel.Thus,themyopiceyeiscorrectedbyusingabiconcavelens.Light

raysaredivergedbytheconcavelensbeforeenteringtheeye(Fig.171.1).

HYPERMETROPIAORLONGSIGHTEDNESS

Hypermetropiaistheeyedefectcharacterizedbytheinabilitytoseenearobject.Itisotherwise

knownaslongsightednessbecausethepersoncanseethedistantobjectsclearlybutnotthe

nearobjects.Itisalsocalledhyperopia.Inthisdefect,distantvisionisnormalbut,nearvisionis

affected(metras=measure).



Cause

Hypermetropiaisduetodecreasedanteroposteriordiameteroftheeyeball.So,eventhoughthe

refractivepoweroflensisnormal,thelightraysarenotconvergedenoughtoform aclear

imageonretina,i.e.thelightraysarebroughttoafocusbehindretina.Itcausesablurredimage

ofnearobjects.Hypermetropiaoccursinchildhood,iftheeyeballsfailtodevelopthecorrect

size.Itiscommoninoldagealso.

Correction

Hypermetropiaiscorrectedbyusingbiconvexlens.Lightraysareconvergedbyconvexlens

beforeenteringtheeye.

ANISOMETROPIA

Anisometropiaistheconditioninwhichthetwoeyeshaveunequalrefractivepower.Itis

correctedbyusingdifferentappropriatelensforeacheye(Table171.1).

2.ASTIGMATISM

Astigmatism istheconditioninwhichlightraysarenotbroughttoasharppointuponretina.It

isthecommonopticaldefect.Thisdefectispresentinalleyes.Whenitismoderate,itisknown

asphysiologicalastigmatism.Whenitiswellmarked,itisconsideredabnormal.Forexample,

thestarsappearassmalldotsoflighttoapersonwithnormaleye.Butinastigmatism,the

starsappearasradiatingshortlinesoflight(A=not;stigma=point).

CAUSEOFASTIGMATISM

Lightrayspassthroughallmeridiansofalens.Inanormaleye,lenshasapproximatelysame

curvatureinallmeridians.So,thelightraysarerefractedalmostequallyinallmeridiansand

broughttoafocus.Ifthecurvatureisdifferentindifferentmeridians,vertical,horizontaland

oblique,therefractivepowerisalsodifferentindifferentmeridians.Themeridianwithgreater

curvaturerefractsthelightraysmorestronglythantheothermeridians.So,theselightraysare

broughttoafocusinfrontofthelightrays,whichpassthroughothermeridians.Such

irregularityofcurvatureoflenscausesastigmatism.

TYPESOFASTIGMATISM

Astigmatism isoftwotypes:

1.Regularastigmatism

2.Irregularastigmatism.



RegularAstigmatism

Inregulartypeofastigmatism,therefractivepowerisunequalindifferentmeridiansbecauseof

alterationofcurvatureinonemeridian.But,itisuniform inallpointsthroughouttheaffected

meridian.

2.IrregularAstigmatism

Inirregulartypeofastigmatism,therefractivepowerisunequalnotonlyindifferentmeridians,

butitisalsounequalindifferentpointsofsamemeridian.

CORRECTIONOFASTIGMATISM

Astigmatism iscorrectedbyusingcylindricalglasslenshavingtheconvexityinthemeridians,

correspondingtothatoflensofeyehavingalessercurvature,i.e.ifthehorizontalcurvatureof

lensisless,thepersonshouldusecylindricalglasslenswiththeconvexityinhorizontal

meridian.


