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A Patient with Keratoconus, Axial Hyperopia and
Pigmentary Retinopathy
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Tilganga Institute of Ophthalmology, Gaushala, Nepal

Abstract

Introduction: Keratoconus has been known to be associated with various ocular
conditions. Objective: To describe a case of high hyperopia, keratoconus and
pigmentary retinopathy. Case: An eight year old boy, whose initial refractive error
was high hyperopia with short axial length of 20mm, presented as bilateral advanced
keratoconus with acute hydrops in one eye. Subsequently his other eye also developed
hydrops. He had nystagmus and pigmentary retinopathy from his infancy. He was
managed conservatively and the hydrops resolved in both the eyes leaving paracentral
scar in the cornea. Conclusion: The triad of keratoconus, high hyperopia and
pigmentary retinopathy has been quite rare. There could be syndromic association
between the three simultaneous ocular findings.

Introduction

Keratoconus is a corneal disorder in which the
central portion of the cornea becomes thinner
and bulges forward in cone-shaped fashion
resulting in myopia, irregular astigmatism and
visual impairment. The onset of the disease
occurs in puberty, affects both genders and is
prevalent in all races (Gordon-Shaag A et al
2015, Feder RS & Kshettry P2005 ). The disease
is bilateral, although asymmetrical. As the
disease progresses, the descemet’s membrane
can develop breaks leading to stromal edema
and pain. Corneal topography helps in
diagnosis and early detection of keratoconus.
In the initial stage of the disease, vision can
be improved by spectacles but as keratoconus
progresses rigid gas permeable contact lenses
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will be needed. However about 20% of patients
will eventually need keratoplasty. Recently,
a technique called collagen cross-linking had
been developed which arrests the progression of
keratoconus (Gordon-ShaagA et al, 2015). Both
environmental and genetic factors contribute to
the pathogenesis of keratoconus. Keratoconus
is known to be associated with various systemic
and ocular conditions, the most common ones
being atopy, Down’s syndrome and vernal
keratoconjunctivitis. Other systemic findings
known to exist are connective tissue disorders
like osteogenesis imperfecta, Ehlers-Danlos
syndrome and mitral valve prolapse. Ocular
associations that have been reported are Lebers
congenital amaurosis, pigmentary retinopathy,
progressive cone dystrophy, aniridia and
corneal dystrophies (Feder RS & Kshettry
P, 2005). We present a case of keratoconus,
axial hyperopia and pigmentary retinopathy
occurring simultaneously.

Case

A seven month old male child thought to
have poor vision was brought by his parents
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for ocular examination. His perinatal history
was normal. He has no siblings. There was
no family history of any ocular disorder.
There was no history of consanguineous
marriage in the family. On examination the
patient had nystagmus but could follow light.
Cyclorefraction revealed a hyperopia of +7.00
DS in both eyes. Patient was prescribed glasses
and was advised to follow up in 6 months. But
there had been no improvement in his vision
even with regular wearing of glasses. At the age
of 3 years, visual acuity was counting finger at
half a metre distance. Cyclorefraction revealed
net hyperopia of +9 DS/-1 DC at 180°in the
right eye and +10 DS/ - 1 DC at 180° in the left
eye. His fundus examination showed salt and
pepper appearance of pigmentary retinopathy
and bony spicules in the mid and peripheral
retina. Fundus photography could not be taken
due to nystagmus. Parents were explained
guarded prognosis for vision due to posterior
segment pathology. They were advised to
continue the glasses and were advised to
follow up every year, during which the patient
seemed to have stable visual acuity, manifest
refractions and anterior segment examination.
However the parents noticed that their child’s
ability to see was worse in the night.

At 8 years of age, A- scan axial length was
20.11mm in right eye and 20.20 mm in the left
eye. Rest of the examination findings remained
the same. After this visit the patient did not
turn up for follow up for two years. At the
age of ten he was brought to the emergency
department with history of whitish lesion in
the left eye noticed suddenly. (Figure 1) It was
associated with foreign body sensation and
watering. There was no history of redness,
itching, rubbing of eyes or trauma. There was
bulging of central cornea due to edema and
epithelial bullae. Peripheral cornea was clear
(Figure 2). In the right eye, cornea was clear
but there was thinning at the central cornea
assuming cone shape and Vogt’s striae could

Figure 1: Acute hydrops

Figure 2: Acute hydrops showing central
corneal bulging.

Figure 3: Corneal scar after resolution of
hydrops.

also be seen. Munson sign was positive. Patient
was diagnosed as having axial hyperopia,
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pigmentary  retinopathy and advanced
keratoconus in both eyes with acute hydrops in
the left eye. Corneal topography could not be
done due to nystagmus. The patient was given
hypertonic normal saline. NaCl 5% eye drops
four times a day, eye drops. Timolol 0.5 % twice
a day and Ciprofloxacin ointment at bed time in
the left eye. After three weeks the hydrops of
the left cornea resolved with small paracental
scar (Figure 3). The patient was referred to low
vision services where he was advised stand
magnification for near vision. Parents were
counseled about the nature of the condition and
the reason for keratoplasty surgery, not being
beneficial for the condition. They were hence
advised to protect their child from any trauma.
Within 3 months the fellow eye also developed
acute hydrops and was managed in the same
way. This eye also developed paracentral scar
after resolution of the hydrops.

Discussions

Most of the keratoconus patients present
with myopic refractive error and myopic
astigmatism. Ernst BJ & Hsu HY (2011) as
well as Touzeau O et al (2004) had studied
relation of keratoconus and axial length. Both
studies quoted similar conclusion that the axial
length, anterior chamber depth, and posterior
segment length were all significantly longer in
the keratoconic group than in the emmetropic
control group. Ernst BJ & Hsu HY (2011)
reported that the ratio of mean keratoconic axial
length versus mean emmetropic axial length
was 24.40 vs. 23.24 mm (p=0.001). The same
ratio in the study by Touzeau O et al (2004) was
calculated as 23.97 mm versus 23.21 (p=0.001).
Touzeau O et al (2004) also mentioned posterior
segment length was significantly greater in the
keratoconus group than in the emmetropic
group (16.54 mm versus 15.99 mm, p<0.001).
Hence both studies quoted that keratoconic
eyes have on average longer axial lengths
that are primarily because of longer posterior
segment lengths than emmetropic eyes.
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But in our case the axial length was around
20mm which indicated the presence of high
hyperopia which was a unique finding in this
case. Martin R (2009) had reported one case
of high hyperopia with keratoconus but there
was no retinopathy like in our case. The patient
in our case had a high hyperopia of +9 DS and
the refractive error did not show astigmatism
during the course of follow up. The cornea also
looked grossly normal. Hence keratoconus was
not thought of. Retrospectively there could
have been subclinical keratoconus which might
have progressed rapidly when patient missed
follow up for two years. It was diagnosed only
after having acute hydrops.

Systemic and ocular association of keratoconus
has been studied frequently. Increased incidence
of atopy, Down’s syndrome and vernal
keratoconjunctivitis has been well known.

(Feder RS & Kshettry P, 2005). In our study,
there has not been any systemic association
with keratoconus but had ocular association of
axial hyperopia and pigmentary retinopathy.
Peduzzi M et al (1991) mentioned similar case
of keratoconus and pigmentary retinopathy in
a child of five years but without hyperopia.
So far to our knowledge there has been only
one reported case having axial hyperopia,
pigmentary retinopathy and keratoconus in the
literature which was described by Sammouh
SK et al (2016). In his case, the diagnosis was
made at early adulthood and there was extra
feature of lipodermoid with restriction of
extraocular motility along with the mentioned
triad.

Although rare, keratoconus may occur in cases
of high hyperopia. Association of pigmentary
retinopathy gives a notion of syndromic
association between the three features.
Visual rehabilitation in such cases is quite
disappointing due to existence of retinopathy in
otherwise excellent prognosis of keratoplasty
surgery in isolated keratoconus.



Bajracharya L et al
Hyperopia, Keratoconus and Pigmentary Retinopathy
Nepal ] Ophthalmol 2018; Vol 10 (19): 82-85

References

Ernst BJ, Hsu HY (2011). Keratoconus
association with axial myopia: A prospective
biometric study. Eye Contact Lens; 37(1):2-5.

Feder RS, Kshettry P  (2005).
Corneal dystrophies, ectatic disorders and
degenerations. In Krachmer JH, Mannis MJ,
Holland EJ (2"ed). Cornea.Volume 1. Elsevier
Mosby : 955-975

Gordon-ShaagA, Millodot M, Shneor E,
Lui Y (2015). The genetic and environmental
factors for keratoconus. Biomed Res Int; 2015:
795738.doi: 10.1155/2015/795738.

Martin R (2009). Keratoconus with high
hyperopia. Eye Contact Lens; 35(3):159-62.

[)
?‘fé}bﬂllhw

Peduzzi M, Torlai F, Delvecchio G
(1991). Bilateral pigmented retinopathy
following measles: long-term follow-up and

possible association with keratoconus. Eur J
Ophthalmol; 1(3):148-50.

Sammouh FK, Baban TA, Warrak
EL (2016). A Patient with Keratoconus,
Nanophthalmos, Lipodermoids,and Pigmentary
Retinopathy. Ophthalmic Genet;37(2):228-32.

Touzeau O!, Scheer S, Allouch C,
Borderie V, Laroche L (2004). The relationship
between keratoconus and axial myopia. J Fr
Ophtalmol; 27(7):765-71.

85




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


