
（13）

原　　　著

DISTRIBUTIONOFLENTICULARASTIGMATISM

INAPRE－CATARACTSURGERYPOPULATION

YUKOSUGIE，YosHIAKINAWA，TETSUOUEDA，

YosHIKOKATO，NoRIKOMASUDAandYosHIAKIHARA

功匝血如〆（砂ゐ肋2加0毎払飽和Aゐ肋日加わの砂

ReceivedOctober30，2002

AbstYuCt：Recently custom ablation of LASIK（laserin situ keratomileusis）has

rapidlyevoIved．Itcouldachievesupervisiontemporarily，butwesuspeCtthatthevision

COulddeteriorateduetoagainstTtheruleastigmatism decadesaftertheoperation．

Toclarifythisconcern，WeeValuateddistributionofthetotalandcornealastigmatism

oflOleyesof65pre－CataraCtSurgerypatients（meanage：73years）．Thenwecalculated

thelenticularastigrlatismbyvectoranalysIS．

ThemeanamOuntSOftotalandcomealastigmatismwerel．22±1．50Dand O．97±0．84D

each．The percentages of no astigmatism：Oblique：With－the－rule：againsトthe－rule were

32：4：15：50and7：28：26：40，reSpeCtively．

The mean amount oflenticular astigrlatism measured by vector analysIS WaSl．6±

1．4D．Thepercentageofnoastigmatism：Oblique：With－the－rule：against－the－rulewas2：0：

39：59．This biased distribution of astigmatism might have contributed to the biased

distribution（noandagainst－the－rule）oftotalastigmatism．

These dataindicate thatin a pre－CataraCt Surgery pOpulation against－the－rule

astigmatismispredominantinbothcornealandlenticularastigmatism．Wesuspectthat

CuStOmCOrreCtionofadolescenteyes，inwhichwith－the－ruleastigmatismispredominant，

mightelicitmoreagainst－the－ruleastigmatismwhentheyreachpre－CataraCtSurgeryage
population，1eadingtoadeclineinqualityofvision．

Keywords：tOtalastigmatism，COrnealastigmatism，1enticularastigmatism，With－the－rule

astigrlatism，against－the－ruleastigmatism

NTRODUCTION

LASIK（laserin situ keratomileusis）has become the most popular method of surgical

COrreCtionofrefractiveerrors．Tofurtherimprove thequalityofvision，CuStOmablationof

LASIK has evoIvedl・2）　This methodincludes measurement of wavefront aberration，

eyetracking，andcustomizedexcimerlaserablationinordertoachievesupervision3）．

However，thehumanCOrneaandlensundergoagingchanges．Custom－ablatedyoungeyes

maygraduallydevelopundesirableagainst－the－ruleastigmatismastheybecomeolder．

Ithasbeenreportedthatagainsトthe一ruleastigmatismispredominantinagedpopulation4），
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butthedistributionoflenticularasti騨llatismhasbeenreportedonlyrarely5）．

In the present study，We meaSured total and corneal astigmatism and calculated the

distributionofthelenticularastigmatismofapre－CataraCtSurgerypOpulation，inorderto

consider theissue described above．

MATERIAL ANDMETHODS

Weretrospectivelyreviewedthepre－CataraCtSurgeryeXaminationchartsoflOleyesof65

COnSeCutive patients who had undergone surgery between1999and2000in the Ohyodo

Hospital，Nara，Japan．The chartsincluded age，keratometry，and non－CyCloplegic refraction

measuredbyanauto－refractometer（NIDEK）．

Thenwemeasuredthelenticularastigmatismbysubtractingthecornealastigmatismfrom

thetotalastigmatismbyvectoranalysisdescribedbyWaringandHolladay6）．

Thetypes ofastigmatismweredefinedasfollows．

Less than0．25diopters of astigmatism was defined as no astigmatism．When the axis of

astigmatismwas0－300r150－180degrees，itwas defined aswith－the－rule．Similarly，60－120

degrees weredefinedasagainst－the－rule，andothersasoblique7）．

RESULTS

Fig．1to Fig．3depict the distributionoftheastigmatismoftotal，COrneal，andlenticular

astigmatism．The percentages of no astigmatism：Oblique：With－the－rule：againsトthe－rule

Were32：4：15：50in the total，7：28：26：40in the corneal，and2：0：39：59in thelenticular

astigmatism．

Tablelshowstheamountofastigrlatismineachtype．Themeanamountsofthetotal，

COrneal，andlenticular astigmatismwerel．22，0．97，and1．63dioptersrespectively．

DISCUSSION

Liang5）reported thatin young populations cornealastigmatism constituted most of the

total astigmatism，and thatlenticular astigmatism had a tendency to neutralize corneal

astigmatism．In elderly populationslenticular astigmatism markedly changed，eliciting

irregular astigmatism．Arta18）reported similar aglng Changesuslng a COmeal topography

SyStemandaHartmann－Shacksensor．

Inourstudyofelderlypatients themeanamountsoftotalandcornealastigmatismwere

1．22±1．50DandO．97±0．84Deach．Thepercentageofagainst－the－ruleastigmatismincomeal

astigmatismwas40％，Whichincreasedto50％intotalastigmatism．Thesedataindicatethat

thelenticular astigmatism of elderly patients might not neutralize cornealastigmatism，aS

reportshavedescribedpreviously5・8）．

However，the percentage ofno astigrlatismin the totalastigrlatism was　32％，Whereas

thatin the comeal astigmatism was　7％，indicating thatin about one third of cases a

neutralizingeffectofthelenticularastigmatismwaspresent．

The unique property of the present studyis that thelenticular astigmatismin the

precataractsurgerypopulationwasmeasuredbyvectoranalysIS，Whichhadbeenraretoour

knowledge．

Itisinterestingtonotethatthedistributionoflenticularastigmatismismarkedlybiased．
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Fig．1．Distributionofthetypeofastigmatism

Ofthetotalastigmatism．Norepresents

no，WTR represents with－the－rule，

ATR represents against－the－rule，and

OBLshowsobliqueastigmatism．
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Fig．2．Distributionofthetypeofastigmatism

Of the comealastigTlatism．No repre－

SentS nO，WTR represents with－the－

rule，ATRrepresents against－the－rule，

andOBLshowsobliqueastigmatism．

NO WTR ATR
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Fig・3・DistributionofthetypeofastigmatismofthelenticularaStigmatism・Norepresentsno，WTR

representswith－the－rule，ATRrepresentsagainsトthe－ruleastigmatism．Noobliqueastigma・

tismwaspresent．

Tablel・ShowsthedistributionofthedioptricamOuntOftheasti卯Iatismofeachcategory．SDrepre－

SentSStandarddeviation，nmeanSnumberoftheeyes．

M顆n1　8D n　　　相知1　　柚躯、－

Total astigmaIism
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Thatis，about60％was against－the－rule，and about40％was with－the－rule astigmatism・

The percentage of no astigmatism：Oblique：With－the－rule‥against－the－rule of the total

astigmatismwas32：4：15：50．The biased distribution oflenticular astigmatism might
indicate thatin some cases the neutralizing effect thatis frequently observedin young

populationsstillremains，Whereasinothercasesagingchangesdeprivethiseffect・

Hayashi9）measuredcornealtopographyofnumerOuSpatientsofvariousagegroups・They

foundthatthecomeabecamemOreandmoreagainst－the－ruleastigmatismas thepatients

became older．

It appears that as people become older the cornea becomes more against－the－rule

astigmatismandthelensbecomeslesscompensating・Wehavetounderstandtheseaging

changesoftheocularmediawhenweperformkeratorefractivesurgery・Inourinstitutewe

prefer to undercorrect with－the－rule astigmatism and　fully correct against－the－rule

astigmatismofyoungpatientsbecauseofthereasonsdescribedabove・
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