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INTRODUCTION

otrherch-cdveercrotrhe.y.. Itnoicorrh.ros

.nrry 'wo mdhods or rcn'adioD: $bjedivc rcfre
'ion ,nd obj..dv. rcrddion. MGr ophdrrmobgisb
b.sii vnh obj.cliv. Fr6.doi ro obrrin lhe nMitrg
poinr and then Efinc 'ne resk wnh .ubjd'ivc r.-
ftdion. Tnc morc mcurate rh.objed,veE erioi,

,chniqre ror obja,iv. fd$Emerr of $. rfirc

crn be idedified. Diff.Fd !$ or dfncrive do*

one p{son ro anorher Fddhe besinn4 knowins ih.

MATERIALS AND METHODS
AlllhefistyerfsiddcinthcDepmdol

oph'hrrnologr, Frcd'y or M./icinc sntlj Hospi-
h1, Mahidol UniveBity, Bansko*. rnaildd, ry.e

p.ifom the Efm'iotr or 'ne $h.mtic eye (nodel
Bc 2 r74, Bmdl corpodion lee5) virh dre mui



onirirrtifl i rio.runti!rnndJrriirilu

nm siz otdificial pupil.Fnure (3 mm). rhe

difrercdlypesorrcrndion'i.c|udingsimPlchJTe.
pi (srotrp r). si'nple nyopk (srcop 2), simple hy
peropic 6tigmdsm (3roup 3), sifplc nyopi. 6rig
mdhm (sroup 4). compouid hyp.ftp. rslsrrtsfr
(srcup 5), compouid nyoDic anicia'hr (crcup 6)
rnd mixed anismarhm Gnup 7). Tlre sid.nb lero

rom condition wlh ihe same rcliiosop€ (Netu

Tokyo, Japin). Tlrerc *d no linibrioi or rin ror

lsn and arn or $tigrlrhn. All rhc nsulb ol rc
tracrion werc onvened inro poririq cyliidftnd $.
dh ws adjus.d p€riodic ly (e0) pirh rctp@r b

RISUIJIS

t {rjoo pno!ind $dy.Thea w* rourmide$ vho
h.d rcrmctive eror of -?.00 diopr.s Gphfti.,l
eqdv,lctrr, sE) or les. B6t corcctd vtuual muily
(BcvA) of .11 cid.n6 ws 2010 or b.nei rhe F
tmtion *s p.domed by th. nsht cye of 6e rcsi-
dcd lid rhe b*r corotd visiotr.

Tne ov.nll sroup ncM tdrordnctiotr (sE)

or dnction (sE) h shown itr FisuE L rh. nui
nun .nor oa SE was round in smnp 3 (l 34 1 0.63
diopret. rhe analysn wd ako doi. $prsbly for
sch .onp.mnr ol rciimtion (sphcncal and .ylii-
dnc.l compon.n.).
cyliidri$l .omponenb is shown in Fisue 2 dd 3,

.onpomd *a round in 8rcup 3 (l.32 t r.0r dlopbl

srcup 7 (0,341 0.59 dioprei) bor no emr in dr. axn
{a fou.d in this soup. Tx. mrimm ercr in rhe
uisor$e cylirder *d also fou iigloup3(1375

t 17 06 d.srct T]rc mininun omr i. spbdn.d

grotrp t (r).r210.37dioptrdd00s10.02diopcr,

CONCLUSTON
Rea.&rivo .mr d |ne .yc c be divided i'tu

TlyFsindudin!simplchyperoon.sifiptmyopll'

pound myopic dism4nd rid dird srigndisn
ll'c differi.e rnoic emh qpe or rciractive eror is
based on thc lo.lrioi or rh. fm,l point rclrcd ro rhe
E'ina. Fo' 'he myodc 8rup, ,hc fo.,r poii, is ro

hdhr. $. loel poiit h sdn itu No ads. Eeh

ftc b6ic cdl ori.tmction is ro bdns rhe tocar

all fdrr poinG inro oE spor .nd rhen mov. rhc spor

everyrhitrs dsrly *ithout dn.odfon or .ye snin
In o.dcr to obhii this goal pelfstly, an d.ude ner
suremeni of thc rcfr&tiv. enoi is ft'tuiad.

Exp..j.nc. ot the relradion h v.ry impoF
1ot in nssriis lne afmtive enor ot the eys. For
lheb€ginrci1h.e[lyP.nddof$elemingon.is

dderd&.lemjig'diod'PEviousE0onl.xp|od
th. p$nive beicfit of t,chitrg ophnaholosist .o
p.dom Efrrciion bJ onrohetisb b.causa ir is tbe
ffi ii which oprometdss ffi stoisly qudified'.
scv?d|'cpoolsoshowed$eb€ne'ilofarjued
sh.mriic ey. lhich k capablc of sioulsn.ously
ecourlirc ror rh. .hnmtic, sph.ncal, and obliqu.
asigm c abemrioN rypicrlly toond in human
eyegr. Itis $hemdir oyc .h be ued for Elrc

Om nudy ws otrducEd ro eqluab th. hn$
.ne of ft. !yp. of rcrra.tivc .mr in Ihe emcey of
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FisEL Shows rh. .mror$. sphdical.quivalcnr ii ach erup, No€ rhd rhc fdinun .mrw6 tomd in
ihc simple Hyp.6pir Asrigmdism srcup. rxe minimd emr w$ found in thc S imple Ht9*opic 8rcup,
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AslE2 Sho*s ine cmr or ine sphericd ohpon it ii e&h grclp.
in the sinpl. Hn ropi. Astismatis grcup. ]t. minimil cmr w6 ioundjnlhasimpleHypmpicgrcuP,
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p6 found h rhe Mix.d asrignariso spup.
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FistrEr, Shows rhc emr ofd. cylinddc,i conponenr (rit in ach group.
lound in rh. Simple Hypslc ridgt'rism ssDp
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lhe Schenaltc Eye

beginmBvA'bcsjnp|ehypeopicemupThems'
.onmon 'ype of emr wa3 rorid ii rh. dnpl. hyFd

odcsdsndismsmupwhichsiv. widiordi"ii

linding courd dcroilnte r|t difliculry in dd.min-
irs Nirh molion ftfiedion by rhe b€ginner,6pe-
cirll) e0 only on. n hrd movem.n. 'Agains

'iorioi itr rhe myopic sroup (bo|n simple md dig
nxrism) wN $sier ro idcnrify prcb,bly due ro the

ws obvious {hei $ea ws no emr in rh. aris ot

inlicdkiBeginrefiweEabr.bidslify'heec|c

| ' R d s J A T n i i q o | s ! o p h t d n d o g , r c s i d $ l b y

2 vlos u, nLbs LN o6rrqle GF{k) s'isndnn

only 0.54 I 0.59 dior@i wbcn wc bcgm rh. 'n,ly.

should hNe rhe maximum emr berus rhe f@d

iion, cy. nov.nenr and rpp.arume ofih. rcflErion.
dre ev uarion ni8ht ior b. .orpl.bly spplic,ble to

In rhd situdion. rh. pupil is dihtd 3nd rherc is rini
m,l eye movenent lhen Enaction is peiroimcd.

In.o0clsion, rhc nos cornoi type ol rctn.
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