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Abstract
Background: In subtotal central retinal artery occlusion
(CRAO), distinct retinal edema with acute onset irre-
versible visual loss is common.
Methods: Clinical observation, fluorescein angiogram
Patient: A 69-year-old patient presented with acute vi-
sual loss of his right eye. Risk factors for CRAO were
arterial hypertension and diabetes mellitus. A further
factor was a 60% stenosis of the right and a 90%
stenosis of the left internal carotid arteries. 
Result: Visual acuity at initial examination was 20/32
despite pronounced central retinal edema with charac-
teristic cherry red spot of the macula. Fluorescein an-
giography demonstrated early filling of retinal vessels,
only perfusion of the inferior macular vessels was de-
layed. Two months later retinal edema resolved and
central visual acuity was 20/25. 
Conclusion: In this patient, retinal edema most likely
resulted from a transient retinal ischemia. Spontaneous
reperfusion occurred early enough to allow functional
recovery in the ischemic retina. 
Key words: Central retinal artery occlusion; retinal ede-
ma; visual acuity; stenosis of the carotid artery; vascu-
lar risk factors; arteriosclerosis.

INTRODUCTION

In subtotal central retinal artery occlusion (CRAO),
early retinal edema with acute onset irreversible visual
loss close to blindness is common [1, 2]. 

In the following, we describe a case with good visu-
al acuity despite distinct central retinal edema.

METHODS

A 69-year-old patient had a 20-year history of arterial
hypertension and a four-year history of diabetes melli-
tus with a 60% stenosis of the right and a 90% steno-
sis of the left internal carotid arteries. He noticed a de-
crease in visual acuity of his right eye on waking in the
morning. The day after this event he presented in our
institution.

RESULTS

Visual acuity of the right eye was 20/32 (tested with
Landolt rings). The visual acuity of his left eye was
only 20/100 due to diabetic background retinopathy

with slight macular edema. Both eyes had been already
successfully treated by cataract surgery some years
ago. 

Funduscopy of the right eye revealed a pronounced
central retinal edema with the characteristic cherry red
spot in the macula (Fig. 1). Fluorescein angiography
demonstrated early filling of retinal vessels, only perfu-
sion of the inferior macular vessels was delayed (Fig.
2). No embolus was detected. The visual field (Gold-
mann perimeter) of the right eye showed a small rela-
tive central scotoma together with a constriction of
the peripheral field. After several control examina-
tions, every one to two weeks, the visual field slowly
improved.

OPTICAL COHERENCE TOMOGRAPHY (OCT)

The OCT investigation  of the central retina (Fig. 3)
showed in the right eye a distinct edema (foveolar area:
222 ±  47 µ; central: 302 µ, temporal: 359 µ, nasal: 417
µ; superior: 405 µ, inferior: 377 µ).
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Fig. 1. RE: Central retinal edema with a cherry red spot of
the macula. Circumscribed old chorioretinal scar temporal to
the macular area.



Two months later the edema had disappeared (fove-
olar area: 195  ±  51 µ; central: 210 µ; temporal:  184 µ;
nasal: 241 µ; superior: 216 µ; inferior: 256µ). 

ULTRASONOGRAPHY OF THE CAROTID ARTERIES

Doppler sonography of the extracranial arteries
demonstrated a 60% stenosis of the right and a 90%
stenosis of the left internal carotid arteries. 

FOLLOW-UP

During the observation of four months with several
control intervals, the retinal edema gradually dimin-
ished and a slight increase of visual acuity to 20/25
with a better reading ability was documented. The 
visual field improved slightly. The edema, shown 
in the OCT was clearly reduced after only two
months.

DISCUSSION

In our patient relatively good visual acuity was ob-
served in the presence of a pronounced central retinal
edema. This good visual acuity in combination with
signs of severe retinal ischemia is unusual and has to
the best of our knowledge not yet been described.
Brown and Magargal [3] found in 73 eyes with acute
or subacute CRAO visual acuities of counting fingers
in 51%, recognition of hand movements in 23%, light
perception in 16% and no light perception in 4%. Vi-
sual acuity in only two eyes was 6/30 (20/100) and in
additional two eyes 6/60 (20/200).

In a series of 178 patients with CRAO [4], a distinct
edema in the central retina with a massive decrease in
visual acuity ("subtotal CRAO") or a slight edema in
the central retina with a partial reduction in visual acu-
ity ("incomplete CRAO") were found. 

EUROPEAN JOURNAL OF MEDICAL RESEARCH44 January 31, 2006

Fig. 2. RE: Fluorescein angiography: Early filling with dye in
the retinal vessels, with exception of the inferior vessels of the
macular area. Hyperfluorescent circumscribed old chorioreti-
nal scar temporal to the macular area. a) 26.58 sec after injec-
tion of fluorescein. b) 47.78 sec after injection of fluorescein
c) 11 min, 48.28 sec after injection of fluorescein. 

Fig. 3. Optical Coherence Tomography (OCT): a) Distinct
edema in the central retina in May 2004. b) Reduction in the
edema in July 2004.
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CRAO is usually due to an embolic process origi-
nating from the carotid artery or the heart [5, 6, 7]. On
the other hand, retinal arterial occlusions may also
arise in arterial hypertension [8] or it may be due to an
arterial spasm [9]. 

We assume that in our patient, the unusual discrep-
ancy between retinal edema and relatively good visual
function was caused by a transient obstruction of the
central retinal artery. In our patient a pronounced vi-
sual loss of vision could have occurred in the begin-
ning of the episode. Presumably, the occlusion most
likely resolved spontaneously and the central retinal
artery and its tributaries were then reperfused. Is-
chemia lasted long enough to induce a marked edema
but reperfusion occurred early enough to allow func-
tional recovery.

This corresponds to the findings by Hayreh [8] who
pointed out that in patients with CRAO the presence
of normal retinal circulation by no means exclude the
previous occurrence of a retinal arterial occlusion.
Hayreh and Jonas [10] found in monkeys a significant
correlation between duration of CRAO and decreased
visibility of retinal nerve fiber layers.

The earliest change in CRAO is a loss of retinal
transparency with gray or white coloration of the af-
fected area [5]. The term "retinal edema" is used in the
literature because it is an accepted description of the
retinal changes occurring in CRAO. It is known, how-
ever, that edema, swelling of the ganglion cells [11],
and an accumulation of axoplasmic flow are present in
the retina in CRAO [12].

REFERENCES

1. Graefe A von. Ueber Embolie der Arteria centralis reti-
nae als Ursache plötzlicher Erblindung. v Graefes Arch
Ophthalmol 1859; 5: 136-157

2. Nettleship E. Embolism of central artery of retina. Micro-
scopic examination. Ophthalm Rep 1874; 8: 9-20

3. Brown GC, Magargal LE. Central retinal artery obstruc-
tion and visual acuity. Ophthalmology 1982; 89: 14-19

4. Schmidt D, Schumacher M, Schulte-Mönting J. Prognosis
of central retinal artery occlusion: local intraarterial fibri-
nolysis versus conservative treatment. AJNR 2002; 23:
1301-1307

5. Gold D. Retinal arterial occlusion. Trans Acad Ophthal-
mol Otolaryngol 1977; 83: 392-408

6. Douglas DJ, Schuler JJ, Buchbinder D, Dillon BC, Flani-
gan DP. The association of central retinal artery occlusion
and extracranial carotid artery disease. Ann Surg 1988;
208: 85-90

7. Schmidt D, Richter T, von Reutern GM, Engelhardt R.
Akute Durchblutungsstörungen des Auges. Klinische Be-
funde und Ergebnisse der Doppler-Sonographie der A.
carotis interna. Fortschr Ophthalmol 1991; 88: 84-98

8. Hayreh SS. Pathogenesis of occlusion of the central reti-
nal vessels. Am J Ophthalmol 1971; 72: 998-1010

9. Humphrey WT. Central retinal artery spasm. Ann Oph-
thalmol 1979: 11: 877-881

10. Hayreh SS, Jonas JB. Optic disk and retinal nerve fiber
layer damage after transient central retinal artery occlu-
sion: an experimental study in rhesus monkeys. A, J Oph-
thalmol 2000; 129: 786-795 

11. Kroll AJ. Experimental central retinal artery occlusion.
Arch Ophthalmol 1968; 79: 453-469 

12. McLeod D. Ophthalmoscopic signs of obstructed axo-
plasmic transport after ocular vascular occlusions. Br J
Ophthalmol 1976; 60: 551-556 

Received: August 16, 2005 / Accepted: November 9, 2005

Address for correspondence:
Dieter Schmidt, M.D.
Professor of Ophthalmology
Daniel Böhringer, M.D.
Univ.-Augenklinik
Killianstr. 5
D-79106 Freiburg, Germany
Fax: ++49-761-270-4075
Phone: ++49-761-270-4001
E-mail: Dieter.Schmidt@uniklinik-freiburg.de

EUROPEAN JOURNAL OF MEDICAL RESEARCHJanuary 31, 2006 45



<<
  /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 <>
    /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.)
    /DEU <>
  >>
  /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


