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INTRODUCTION

Keratoconus is a noninflammatory corneal ectasia that re-
sults in thinning and protrusion of the cornea. Bilateral in-
volvement occurs in as many as 90% of cases (1). Kera-
toconus has been reported in association with corneal
dystrophies (2).
Fuchs’ corneal endothelial dystrophy is characterized by
a gradual dysfunction of the endothelium leading to stro-
mal and endothelial edema (3). Histopathologically it con-
sists of endothelial cell loss, thickening of Descemet
membrane, and focal endothelial excrescences (guttae).
However, a non-guttae form of Fuchs’ dystrophy has
been described as a variant form of the same disease (4).
Herein we describe a patient with unilateral keratoconus
and the non-guttae variant of Fuchs’ corneal endothelial
dystrophy.
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PURPOSE. To describe a case of keratoconus and Fuchs’ corneal endothelial dystrophy in the left eye
with no corneal disease in the right eye.
METHODS. A 64-year-old woman presented with visual impairment in her left eye; computer-assist-
ed topographic analysis and specular microscopy were performed in both eyes and left cornea was
histopathologically examined.
RESULTS. Keratoconus was diagnosed by slit-lamp examination, keratometry, and computer-assist-
ed topographic analysis. Corneal endothelial dystrophy was diagnosed on the basis of clinical ex-
amination and specular microscopy. Histopathologic examination revealed a stromal degeneration
typical of keratoconus and a non-guttae form of endothelial dystrophy.
CONCLUSIONS. This is a rare case of unilateral corneal endothelial dystrophy and keratoconus. (Eur J
Ophthalmol 2007; 17: 430-2)
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SHORT COMMUNICATION

Case report

A 64-year-old woman was referred because of visual im-
pairment in her left eye. Her past ocular history was posi-
tive for unilateral keratoconus in her left eye diagnosed 10
years earlier.
Neither history of ocular inflammation and trauma nor sig-
nificant general medical history was present. Family histo-
ry of ocular disease was negative.
Best-corrected visual acuity was 20/25 in her right eye
and 20/100 in her left eye.
Left eye slit lamp examination showed inferior corneal
thinning and protrusion associated with a diffuse beaten-
metal endothelial appearance. No corneal abnormalities
were detected in the right eye. A mild cataract was pre-
sent in both eyes.
Posterior segment and intraocular pressure were normal
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in both eyes.
Orbscan (Bausch & Lomb) analysis showed an inferior
steepening (52.3 D) with a corneal thickness of 636 µm in
the left eye (Fig. 1).
Specular microscopy of the left eye showed a completely
disorganized endothelial pattern (Fig. 2). Orbscan and spec-
ular microscopy of the right eye were within normal limits.

The patient underwent corneal transplantation in her left
eye.
Histopathologic analysis of the excised button revealed
marked central stromal ectasia with folds and focal dehis-
cences in Bowman’s membrane that confirmed the previ-
ous clinical and topographic picture suggestive of kerato-
conus. In addition, a decreased number of endothelial

Fig. 1 - Orbscan analysis
reveals an inferior corneal
steepening with a mild
increase of thickness.

Fig. 2 - Specular microscopy with a completely disorganized pattern
of the endothelium.

Fig. 3 - Hematoxylin-eosin: Uniform increased thickness of
Descemet membrane without guttae (original magnification x200).
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cells with a thickened Descemet membrane without
prominence of guttate structures were present, support-
ing the clinical diagnosis of a non-guttae form of Fuchs’
corneal endothelial dystrophy (Fig. 3).

DISCUSSION

Lipman et al (5) described coexistent bilateral Fuchs’ dys-
trophy and keratoconus in a 44-year-old patient; the ex-
amination of the patient’s family revealed keratoconus in
the patient’s son and central guttata and abnormal en-
dothelial cells in the patient’s mother and daughter (5). Or-
lin et al (6) described coexistent bilateral Fuchs’ dystrophy
and keratoconus in five patients. Jurkunas and Azar de-
scribed the complications of cataract and refractive
surgery in eight patients with bilateral Fuchs’ endothelial
dystrophy and keratoconus (7).
Fuchs’ dystrophy is characterized by a gradual dysfunc-
tion of endothelium with a diffuse beaten-metal aspect. It
consists of endothelial cell loss and thickening of De-
scemet membrane. Focal endothelial excrescences (gut-
tae) are characteristic, but, as found by Stocker (8), not
visible by light microscopy in 20% of cases. This supports
the view that both guttae and non-guttae Fuchs’ corneal
endothelial dystrophy are morphologic variants of the
same disease (8).

Herein, we illustrate a patient with the non-guttae variant
of Fuchs’ endothelial dystrophy, diagnosed by specular
microscopy and confirmed by the finding of mild increase
of corneal thickness in a keratoconus cornea (corneal
apex = 636 µm).
Interestingly, unilateral endothelial dystrophy was associ-
ated with keratoconus only in the left eye, while no
corneal disease was present in the right eye.
Although this association could be coincidental, we hy-
pothesize that it might be explained either by a currently
unknown common genetic transmission or by secondary
damage of the posterior cornea caused by keratoconus.
In fact, as suggested by Matsuda et al, the endothelium in
corneas affected by keratoconus presents an unstable
state which could predispose it to damage (9).

None of the authors has proprietary or financial interest in any material
or device mentioned.

Reprint requests to:
Gian Marco Tosi, MD
Dipartimento di Scienze Oftalmologiche e Neurochirurgiche
Università degli Studi di Siena
Viale Bracci 1
53100 Siena, Italy
gmtosi@tin.it

REFERENCES

1. Darlington JK, Mannis MJ, Segal WA. Anterior ker-
atoconus associated with unilateral cornea gutta-
ta. Cornea 2001; 20: 881-4.

2. Klintworth GK, Damms T. Corneal dystrophies and
keratoconus. Curr Opin Ophthalmol 1995; 6: 44-56.

3. Wilson SE, Bourne WM. Fuchs’ dystrophy. Cornea
1988; 7: 2-18.

4. Adamis AP, Filatov V, Tripathi BJ, Tripathi RC. Fuchs’
endothelial dystrophy of the cornea. Surv Ophthal-
mol 1993; 38: 149-68. 

5. Lipman RM, Rubenstein JB, Torczynski E. Kerato-
conus and Fuchs’ corneal endothelial dystrophy in

a patient and her family. Arch Ophthalmol 1990; 108:
993-4.

6. Orlin S, Raber I, Eagle RC, Scheie HG. Keratoconus
associated with corneal endothelial dystrophy.
Cornea 1990; 9: 299-304.

7. Jurkunas U, Azar DT. Potential complications of oc-
ular surgery in patients with coexistent keratoconus
and Fuchs’ endothelial dystrophy. Ophthalmology
2006; 113: 2187-97.

8. Stocker FV. The endothelium of the cornea. Trans
Am Ophthalmol Soc 1953; 51: 669-786.

9. Matsuda M, Suda T, Manabe R. Quantitative analy-
sis of endothelial mosaic pattern changes in ante-
rior keratoconus. Am J Ophthalmol 1984; 98: 43-9.



<<
  /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


