
Introduction

Optical coherence tomography (OCT) has recently con-
tributed greatly to the detection of the two-layered struc-
ture of optic disc pit maculopathy, consisting of a posterior
retinoschisis and outer layer detachment.1 However, the
pathogenesis of optic disc pit maculopathy remains unclear.
Some studies have implicated the vitreous and the condi-
tion of the posterior hyaloid as causes of the serous macular
detachment associated with optic disc pits.2–5 Hasegawa and

colleagues,3 using scanning laser ophthalmoscopy, observed
a cystlike structure terminating at the pit in the premacular
vitreous. In the present case, during vitrectomy in which tri-
amcinolone acetonide (TA) had been used to highlight the
posterior hyaloid membrane, we observed an unusual pos-
terior hyaloid strand connected to the optic disc pit. We
report a peculiar movement of this vitreous strand during
surgery, and the ultrastructural features of the excised
strand. This case has been included in a long-term study on
the results of vitreous surgery for optic disc pit maculopa-
thy (submitted for publication).

Case Report

An 8-year-old girl presented with decreased vision in the
left eye after blunt trauma caused by a volleyball. Her best-
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Abstract

Background: The mechanism responsible for optic disc pit maculopathy is unclear, but abnormal vitre-
ous structures, including the anomalous Cloquet’s canal at the optic disc pit, have been suggested as
important factors.

Case: We report the intraoperative and ultrastructual findings of an unusual posterior vitreous strand in
the eye of an 8-year-old girl with optic disc pit maculopathy.

Observations: The patient presented with decreased vision in the left eye. Examination of the left eye
revealed a best-corrected visual acuity (VA) of 0.08 and a macular detachment associated with an optic
disc pit. Vitrectomy was performed with the adjunctive use of triamcinolone acetonide intraoperatively.
The presence of an unusual posterior hyaloid strand tightly attached to the margin of the optic disc pit
was noted.An unusual movement of this strand was observed during the surgery.The strand was excised,
and fluid–gas exchange was performed using gas tamponade with 20% SF6. After 12 months, a complete
macular reattachment was obtained, with the VA improving to 1.2. Electron microscopic examination of
the removed strand revealed abundant thick collagen fibrils with a frame of fine fibrils.

Conclusion: The unusual posterior vitreous strand connected to the optic disc pit may have con-
tributed to the pathogenesis of maculopathy in this young child. Jpn J Ophthalmol 2005;49:264–266 
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Key Words: Cloquet’s canal, macular detachment, optic disc pit, triamcinolone acetonide, vitrectomy

Received: November 8, 2004 / Accepted: November 17, 2004
Correspondence and reprint requests to: Akito Hirakata, Depart-

ment of Ophthalmology, Kyorin University School of Medicine, 6-20-2
Shinkawa, Mitaka, Tokyo 181-8611, Japan
e-mail: hirakata@eye-center.org

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595 785 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



A. HIRAKATA ET AL. 265
UNUSUAL POSTERIOR HYALOID STRAND

corrected visual acuity (VA) in the left eye was 0.08. An
optic disc pit was detected on the temporal side of the optic
disc, associated with an oval-shaped, shallow macular
detachment covering the area between the superior and
inferior vessel arcade.The macular detachment appeared to
communicate with the pit. A round, two-disc diameter,
serous retinal detachment was observed in the center of the
macula, with cystic changes. OCT (Zeiss-Humphrey, San
Leandro, CA, USA) revealed a separation of the inner
retinal layers that appeared to connect with the optic disc,
as well as a defect in the outer layer at the macula and a
detachment surrounding the hole.

Because of the progression of the macular detachment
and the enlargement of the outer macular hole over the
next 4 months, we decided to perform vitrectomy. Informed
consent was obtained from the parents after an explanation
of the procedures and prognosis. The use of TA intraoper-
atively enabled us to clearly visualize the posterior hyaloid
membrane. During the induction of the posterior vitreous
detachment (PVD), a hyaloid strand was detected tightly
adhering to the margin of the disc pit (Fig. 1A). Part of the

strand was left attached to the edge of the pit after the
removal of the posterior hyaloid membrane over the pos-
terior pole with a vitreous cutter (Fig. 1B). As the vitreous
forceps was inserted through the sclerotomy site to grasp
the strand at the pit, the strand was quickly sucked into the
pit and almost disappeared (Fig. 1C). The strand was pulled
out of the pit with the vitreous forceps and removed.
Fluid–air exchange was performed followed by gas tam-
ponade with 20% SF6.

The patient’s VA began to improve 1 month postopera-
tively, corresponding to the improvement in the retinoschi-
sis and macular serous detachment. At 6 months
postoperatively, the VA was 0.8. OCT performed at 9
months postoperatively showed resolution of the retino-
schisis, but the serous detachment was still present. By 12
months, the VA was 1.2, and funduscopy and OCT showed
a complete reattachment of the retina.

Electron microscopic examination of the excised speci-
men revealed abundant clusters of collagen fibers with a
frame of fine fibrils (Fig. 2A). Most of the collagen fibrils,
which appeared to be type I collagen, were 15 to 25nm in

Figure 1A–C. Intraoperative fundus findings. Triamcinolone ace-
tonide was used to highlight the posterior hyaloid. A During the
induction of posterior hyaloid separation by suction with the vitreous
cutter, the posterior hyaloid can be seen tightly attached to the edge
of the optic disc pit. B An unusual posterior hyaloid strand can be
seen after the separation of the posterior hyaloid over the posterior
pole. C The strand was quickly sucked into the pit immediately after
the sclerotomy site was closed by the forceps but was later retrieved
with forceps for electron microscopic examination.
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diameter with a regular periodicity of 45–55nm (Fig. 2B).
Very few cells were present in the specimen.

Discussion

Recent OCT findings have revealed that the macular
detachment associated with an optic disc pit consists of a
bilaminar structure. However, the mechanism responsible
for the macular serous detachment remains unclear.
Bonnet5 reported that none of 25 eyes with macular serous
detachment associated with an optic disc pit initially had a
PVD, and two of the eyes had a spontaneous reattachment
of the macula following the development of a PVD. Several
investigators have discussed the efficacy of vitrectomy and
gas tamponade to treat optic disc pit maculopathy.3–5 In our
studies, vitrectomy using modern surgical techniques to
create a PVD in young patients and gas tamponade without

Figure 2A,B. Electron photomicrographs of the excised specimen. A
Electron microscopic examination shows clusters of collagen fibers
with a frame of fine fibrils. Very few cells are present. Bar = 1.0mm. B
Under higher magnification, most of the collagen fibrils, which appear
to be type I collagen, were 15 to 25nm in diameter with a regular peri-
odicity of 45–55nm. Bar = 0.1mm.

laser photocoagulation were successful in reattachment of
the macula with an improvement in central vision in 10 out
of 11 eyes with optic disc pit maculopathy. However, most
of the eyes required almost 1 year of recovery to attain this
state (submitted for publication). These observations
support the concept that vitreous traction may have an
important role in the development of macular detachment
associated with optic disc pits.

Akiba and coauthors2 reported that 11 out of 15 eyes
with optic pit maculopathy without a PVD had an anom-
alous Cloquet’s canal that was markedly condensed and ter-
minated at the margin of the pit. During ocular movements,
they observed a back-and-forth movement of the anom-
alous Cloquet’s canal and a pulsating translucent mem-
brane that covered the pit. Several case reports have
described similar abnormal structures anterior to the pit,
based on scanning laser ophthalmoscopic observations or
intraoperative findings.3,4

The intraoperative use of TA to observe the posterior
hyaloid appears to be a useful technique to detect abnor-
mal adhesions of the vitreous to the margin of the disc pit,
as in our case. The peculiar sucking of the strand into the
pit during the insertion of the vitreous forceps into the eye
suggests that the optic disc pit may connect to the sub-
arachnoid space, resulting in suction from the subarachnoid
space produced by an imbalance between the intraocular
and the subarachnoid pressures.

Histological examination of the posterior hyaloid strand
that was connected to the pit showed abundant clusters of
thick collagen fibers with a frame of fine fibrils and very few
cells. This feature of collagen is different from that found in
the native vitreous collagen, and is consistent with the
observations of previous reports2–4 describing the presence
of condensed membranes in anomalous Cloquet’s canals
attached to optic disc pits. However, we did not observe
similar vitreous strands in most of the eyes with optic disc
pit maculopathy in our clinical series.

Patient age at the onset of the retinal detachment asso-
ciated with optic disc pits is variable, with a mean age of 30
years. Our present patient was exceptionally young, sug-
gesting that unusual posterior vitreous strands connected to
the optic disc pit might contribute to the pathogenesis of
maculopathy in some patients with optic disk pit.
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