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One Sister and Brother with Mirror Image
Myopic Anisometropia
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We report a case of one sister and brother with mirror image myopic anisometropia. One sister and brother com-
plained visual disturbance. The sister was 10 years 11 months old, and brother was 8 years 4 months old. Full oph-
thalmic examinations were performed, including slit lamp examination, intraocular pressure, keratometry, anterior
chamber depth, axial length, fundus examination and the cycloplegic refraction. The cycloplegic refractive power
was -15.50 dpt cyl.+4.50 dpt Ax 85° (right eye), -1.00 dpt cyl.+0.50 dpt Ax 90° (left eye) in the sister; -1.75 dpt
cyl.+2.25 dpt Ax 90° (right eye), -9.50 dpt cyl.+4.00 dpt Ax 80° (left eye) in the brother. The co-occurrence of severe
myopic anisometropia in a sister and brother is extremely rare. The present case suggests that severe myopic ani-

sometropia may be related by genetic inheritance.
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Anisometropia, by definition, exists when there is a difference
in refractive status between an individual’s two eyes.
Variable refractive combinations and degrees of imbalance
are possible. The possible determining factors for anisome-
tropia remain obscure. The prevalence of anisometropia
(more than 3.0 diopters) in toddlers and young children ranges
between 1% and 8.1% [1-4].

Previous studies had reported that monozygotic twins
have revealed concordances in the refractive power, axial
length, corneal curvature, and cup-to-disc ratio, thereby sug-
gesting that genetic factors mat be related to myopic ani-
sometropia. The hereditary concordance in monozygotic
twins is higher than in dizygotic twins [5], showing the
genetic element of myopic anisometropia.

Because of the rarity of myopic anisometropia, the genetic
element of this disorder has not been studied in siblings
until now. Herein, we report a sister and brother with mirror
image anisometropia.
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Case Report

At the first medical examination, the sister was 7 years
8 months old, and the brother was 5 years 3 months old.
Neither sibling had any specific birth history. Slit lamp
microscopic examination revealed no abnormalities in the
anterior segments of either eye, in either patient. Fundos-
copic examination revealed no abnormalities. No abnor-
mal ocular movements were demonstrated.

The best corrected visual acuities (BCVA) were 0.1
(right eye) and 0.8 (left eye) in the sister, and 0.7 (right
eye) and 0.1 (left eye) in the brother. The cycloplegic re-
fractive powers in the sister were: -15.50 diopter (dpt),
cylinder (cyl) +4.50 dpt Ax 85° in the right eye and -1.00
dpt cyl. +0.50 dpt Ax 90° in the left eye. The cycloplegic
refractive powers in the brother were: -1.75 dpt cyl.
+2.25 dpt Ax 90° in the right eye and -9.50 dpt cyl. +4.00
dpt Ax 80° in the left eye (Table 1). The differences in
spherical equivalents between the two eyes were -12.50
diopters in the sister and -6.875 diopters in the brother.

Full-time right occlusion therapy was performed in
both patients for three months, then four to six hours a
day for two years. The brother maintained a right occlu-
sion on the weekends. The sister was prescribed atropine
for the left eye after six hours right-sided occlusion ther-
apy a day for a year. Three years later, the BCVA in the
brother’s left eye had improved from 0.1 to 0.7. The
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Table 1. Refraction in a sister and brother with myopic anisometropia

This report Okamoto et al. [9]

Brother Twin A Twin B

Right -1.75/+2.25 +1.00/-2.00 -5.00

Left -9.50/+4.00 -10.25/-2/75 +2,25/-2.00
Sister Twin A Twin B

Right -15.50/+4.50 -7.75/-0.50 0/-0.50

Left -1.00/+0.50 +1.0/-2.75 -3.00/-2.00
Symmetry Mirror image Mirror image Mirror image

Table 2. Refraction and its components in siblings
Sister Brother
Right eye Left eye Right eye Left eye

Corneal curvature (mm) 7.12 7.19 7.19 7.18
Corneal refractive power (dpt) +47.3 +47.2 +46.5 +47.5
Anterior chamber depth (mm) 3.64 3.70 3.61 3.58
Axial length (mm) 25.67 24.15 23.50 25.41

BCVA in the sister’s left eye improved from 0.1 to 0.7
during the first year; however, she showed no further im-
provement after that time. The refractive powers in the
sister were changed to -12.50 dpt cyl. +4.00 dpt Ax 80°
in the right eye and -4.50 dpt cyl. +0.75 dpt Ax 90° in
the left eye. The refractive powers in the brother were
changed to -5.00 dpt cyl. +3.50 dpt Ax 95° in the right
eye and -11.50 dpt cyl. +4.00 dpt Ax 85° in the left eye.
The refraction and the radius of the anterior corneal cur-
vature were measured using an autorefractokeratometer
(Speedy-K; Nikon, Tokyo, Japan) and a topographer (ORB-
scan; Bausch & Lomb, Rochester, NY, USA). The anterior
corneal curvature was calculated using the average hori-
zontal and vertical values. A-mode ultrasonography (Cin-
escan; Quantel Medical, Clermont-Ferrand, France) was
performed. The results of A-mode ultrasonography and
ORB-scan are presented in Table 2.

Discussion

Anisometropia is a difference in the refractive error be-
tween an individual’s two eyes. This condition is often
associated with amblyopia, both in the presence of and in
the absence of strabismus [6, 7]. The prevalence of aniso-
metropia reported in school-based and population-based
studies of school-aged children is typically 5%, but this
figure varies depending on the manner in which anisome-
tropia is defined [8].

Myopic anisometropia is a rare type of anisometropia.
Myopic anisometropia is usually accompanied by stra-
bismus, especially exotropia in 30-60% of patients. The
incidence of exotropia is independent of the degree of
anisometropia. This suggests that the development of bin-
ocular vision might be affected by mild infantile exotropia [9].
However, in this report, neither the sister nor the brother
had exotropia.

Myopic anisometropia with intact near vision seldom
results in amblyopia. If ordinary vision is defocused due
to high myopia, refractive amblyopia may occur. When
high myopia of one eye is more than -5 to -6 diopters, or
the difference in spherical equivalents of both eyes is more
than 5 diopters, then anisometropia may be responsible
for amblyopia [10]. The sister and brother in this study
had anisometropic amblyopia. However, the amblyopia
responded well to occlusion therapy. As shown in Table 1,
compared with the report of Okamoto et al. [9], the pres-
ent case is without any obvious complication and shows
mirror image similarly.

In the study of 78 monozygotic twins and 40 dizygotic
twins, Sorsby et al. [11] reported that the concordances of
corneal power, axial length, and vertical ocular refraction
were higher in monozygotic twins than in dizygotic
twins. Such findings indicate that the refractive power and
particular myopia are influenced by heredity. Interestingly,
patients in the present study had similar axial lengths in
their myopic eyes.

In conclusion, the co-occurrence of severe myopic ani-
sometropia in siblings is extremely rare. We believe that
severe myopic anisometropia may be genetically determined,
and further investigation is recommended. Myopic aniso-
metropic amblyopia responds well to occlusion therapy.

References

1. Abrahamsson M, Fabian G, Sjostrand J. Changes in astigmatism
between the ages of 1 and 4 years: a longitudinal study. Br
J Ophthalmol 1988;72:145-9.

2. Abrahamsson M, Fabian G, Sjostrand J. A longitudinal study
of a population based sample of astigmatic children. II. The
changeability of anisometropia. Acta Ophthalmol (Copenh)
1990;68:435-40.

3. Abrahamsson M, Fabian G, Andersson AK, Sjostrand J. A
longitudinal study of a population based sample of astigmatic

63



Korean J Ophthalmol Vol.24, No.1, 2010

children. I. Refraction and amblyopia. Acta Ophthalmol (Copenh)
1990,68:428-34.

4. Abrahamsson M, Sjostrand J. Natural history of infantile an-
isometropia. Br J Ophthalmol 1996;80:860-3.

5. Teikary JM, O’ Donnell J, Kaprio J, Koskenvuo M. Impact of
heredity in myopia. Hum Hered 1991;41:151-6.

6.von Noorden GK. Amblyopia: a multidisciplinary approach.
Proctor lecture. Invest Ophthalmol Vis Sci 1985;26:1704-16.

7. Pediatric Eye Disease Investigator Group. A randomized trial
of atropine vs. patching for treatment of moderate amblyopia
in children. Arch Ophthalmol 2002;120:268-78.

8. Almeder LM, Peck LB, Howland HC. Prevalence of aniso-

64

metropia in volunteer laboratory and school screening popula-
tions. Invest Ophthalmol Vis Sci 1990;31:2448-55.

9. Okamoto F, Nonoyama T, Hommura S. Mirror image myopic
anisometropia in two pairs of monozygotic twins. Ophth-
almologica 2001;215:435-8.

10. Rosenthal AR, von Noorden GK. Clinical findings and th-
erapy in unilateral high myopia associated with amblyopia.
Am J Ophthalmol 1971;71:873-9.

11. Sorsby A, Sgeridan M, Leary GA. Refraction and its com-
ponents in twins. London: Her Majesty's Stationery Office;
1962. p. 1-43.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


