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Treatment of Branch Retinal Artery Occlusion With
Transluminal Nd:YAG Laser Embolysis
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The purpose of this paper was to report a successful treatment of transluminal Nd:YAG laser embolysis (NYE) for
branch retinal artery occlusion (BRAO) with visible emboli. Two patients with acute, severe vision loss secondary
to a branch retinal artery occlusion with visible emboli in one eye underwent NYE. A complete ocular examination
was performed which included biomicroscopy of the posterior pole of the retina, intraocular pressure measurement,
fundus color photographs, and fluorescein angiography (FA). After the NYE, the two patients showed dramatic im-
provements in best-corrected visual acuity, as well as, immediate and dramatic restorations in flow past the
obstructed arteriole in FA. NYE is a treatment modality to be considered in patients with BRAO who present

acutely with severe vision loss and a visible embolus.
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Branch retinal artery obstruction (BRAO) accounts for
38% of acute retinal arterial obstructions." BRAO usually
results from emboli, although non- embolic causes such as
vasculitides, coagulopathies, and vasospasms resulting from
migraines and inflammatory conditions do occur. Emboli
are visible on funduscopic examination in 62% of cases.
Risk factors for BRAO development include hypertension,
carotid occlusive disease or atherosclerosis, coronary
artery disease, and hypercholesterolemia. Branch retinal
artery obstructions typically occur at vessel bifurcations,
and 98% of cases involve the temporal vessels.” There is no
established effective treatment for BRAO.

Recent studies indicated that Nd:YAG laser embolysis
(NYE) treatment resulted in successful restoration of re-
tinal blood flow and improved best-corrected visual acuity
(BCVA).3’4 The present report describes outcomes following
the treatment of two cases of BRAO with NYE.

Case Reports

Case 1

A 68-year-old woman presented with decreased visual
acuity (VA), and 20 hours earlier had noticed a visual field
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defect in the superior half of her right eye. Her medical hist-
ory was unremarkable except for a history of hyperlipidemia.
BCVA was 20/63 at the initial examination. Slit lamp bio-
microscopy and fundus examination revealed intraretinal
edema with inferior retinal whitening in addition to a visible
Hollerenhorst plaque. Fluorescein angiography (FA) rev-
ealed an arterial filling defect along the inferotemporal arc-
ade, distal to the corresponding embolus with foveal ischemia
(Fig. 1).

The initial treatment involved anterior chamber paracentesis,
use of an IOP-lowering agent, and ocular massage. Appro-
ximately 12 hours later, BCVA of her right eye decreased
to 20/200. A Goldmann three mirror lens was used to focus
an Nd:YAG laser onto the arterial embolus. The laser energy
level commenced at 0.5 mJ and was increased to 1 mJ (about
12 pulses) until the embolus was partially or completely
shattered. After shattering the embolus, a small amount of
vitreous hemorrhage was noted inferior to the optic disc.
Five days after treatment, FA showed no evidence of the
emboli, and retinal arteriolar blood flow had been restored.
BCVA improved to 20/80. At two months after NYE, BCVA
was 20/25 with no remaining vitreous hemorrhage. At
three months after NYE, BCVA was 20/20 and FA showed
that the branch retinal artery and all arterioles were patent
with good flow. At ten months after NYE, BCVA remained
at 20/20, and there were no other complications.

Case 2

An 82-year-old woman presented with a four-day history
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Fig. 1. Color fundus photographs and fluorescein angiography (FA) showing branch retinal artery obstruction in case 1. (A) Color fundus
photograph demonstrating an intraluminal embolus (arrow) and whitening of the retina along the inferior and temporal vascular arcades. in-
serted the asterisk panel ‘*’ shows a magnification of the embolus. (B) FA of the same patient showing obstructed blood flow at the site of the
embolus and a downstream filling defect. (C) Color fundus photograph of the same patient taken five days after Nd:YAG laser embolysis
(NYE). Note the small amount of vitreous hemorrhage around the disc. (D) Fluorescein angiography (FA) of the same patient five days after
NYE showing perfusion at the site of the embolus and restoration of the downstream blood flow. (E) Color fundus photograph taken three
months after NYE. There was no remaining vitreous hemorrhage. (F) FA at three months after NYE showing a patent retinal artery with good

blood flow and no neovascularization.

of progressive decrease in VA in her left eye. Her medical
history was unremarkable. At presentation, BCVA was
20/200, which was lower than the reading of 20/32 taken six
months earlier. Slit-lamp biomicroscopy revealed a large
plaque in the associated branch retinal artery on the disc of
the left eye. FA showed an arterial filling defect along the
superotemporal arcade distal to the corresponding embolus
(Fig. 2). A macular contact lens was used to deliver the
Nd:YAG laser to the plaque. Pulsing commenced with one
pulse at 0.5 mJ, and the energy was increased to 1 mJ, at
which a total of eight pulses were applied to the plaque.
A small amount of vitreous hemorrhage over the arteriole
was noted which resulted in cessation of the laser treat-
ment despite the remaining embolus. The following day,
vitreous hemorrhage decreased slightly and laser treatment
was recommenced (1 mJxten pulses). The large embolus
was ruptured, and recirculation around the macula was noted.
However, a partial embolus fragment remained in the asso-
ciated arteriole. On the second day after NYE, BCVA had
improved to 20/100, and the vitreous hemorrhage remained
present. On the third day after NYE, FA showed restoration
of the retinal arteriolar blood flow. Forty days after NYE,
BCVA had improved to 20/32. At four months after NYE,
FA showed no retinal neovascularizations, and BCVA re-
mained at 20/32.
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Discussion

Recent reports showed immediate restoration of retinal
blood flow after NYE, in addition to rapid restoration of
BCVA. However, complications such as vitreous hemorrhage
and subretinal hemorrhage were observed.” In the present
cases, laser treatment resulted in dramatic improvement in
BCVA and restoration of retinal blood flow despite a small
amount of vitreous hemorrhage.

Mason et al.’ reported that visual prognosis after BRAO
appeared to correlate with presenting VA, and that eyes with
an initial VA of 20/40 or better usually remained at 20/40
or better. Individuals with poor VA (e.g., 20/100 or worse)
generally did not show significant improvement. They con-
cluded that it may be misleading to indicate that 80% of
eyes with BRAO improve to 20/40 or better (as described in
previous reports) when final BCVA is so closely related to
presenting BCVA.

In conclusion, the presenting VA may be essential in de-
ciding whether to pursue aggressive treatment. Therefore,
NYE should be considered an effective treatment in patients
with BRAO with visible emboli.
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Fig. 2. Color fundus photographs and fluorescein angiography showing branch retinal artery obstruction (BRAO) in Case 2. (A) Color fundus
photograph six mon prior to BRAO. The asterisk panel ‘*’ shows a magnification of the disc and indicates no transluminal embolus. (B) Color
fundus photograph showing a superior temporal branch retinal artery occlusion. Note the transluminal embolus (arrow) and opacification of the
retina along the superior and temporal vascular arcades. The double asterisk panel “**’ shows a magnification of the transluminal embolus. (C)
Fluorescein angiography (FA) showing the filling defect in the arteriole corresponding to the intraluminal embolus. (D) Color fundus photo-
graph taken three days after Nd: YAG laser embolysis (NYE). Note the small amount of vitreous hemorrhage around the disc. (E) FA three days
after NYE showing restoration of retinal blood flow. (F) Color fundus photograph taken two mon after NYE. Note the spontaneous clearing of the
small vitreous hemorrhage. (G) FA two mon after NYE showing a return of retinal blood flow.

2. Ros MA, Larry ME, Uram M. Branch retinal-artery obstruction: 4. Mason JO 3rd, Nixon PA, Albert MA Jr. Trans-luminal Nd:YAG
areview of 201 eyes. Ann Ophthalmol 1989;21:103-7. laser embolysis for branch retinal artery occlusion. Retina 2007;
3. Opremcak EM, Benner JD. Translumenal Nd: YAG laser embolysis 27:573-7.
for branch retinal artery occlusion. Retina 2002;22:213-6. 5. Mason JO 3rd, Shah AA, Vail RS, et al. Branch retinal artery occlu-

sion: visual prognosis. Am J Ophthalmol 2008;146:455-7.

317




<<
  /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


