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INTRODUCTION

Ocular injuries are a major cause of monocular visual dis-
ability in children (1-11). We present a case report of a
boy who sustained penetrating ocular trauma. Initially, the
anterior scleral wound appeared self-sealing due to pro-
lapsed subconjunctival uveal tissue. However, 1 year later
surgical closure of the wound was necessary, as the
amount of prolapsed tissue increased and the tissue
looked more fragile. The operation was performed using a
lamellar corneal allograft. To our knowledge, the use of
lamellar corneal graft tissue for the closure of a traumatic
scleral defect has not been documented. 

Case report

A 5-year-old boy was seen with a penetrating ocular injury
to the right eye. The injury had been sustained while play-

ing with a barbecue fork 5 weeks before. After the acci-
dent the eye was red for some days. In the absence of
pain, discomfort, or visual complaints, the parents, who
were not aware of the seriousness of the injury, did not
take the child to an ophthalmologist. Five weeks later the
father noticed a brown spot underneath the right cornea,
and consulted an ophthalmologist.
On presentation, visual acuity (VA) of the injured right eye
was 20/25 and of the left eye 20/20. Stereoacuity was in-
tact. Slit lamp examination showed a quiet right anterior
segment with a clear cornea and deep anterior chamber.
A small filtering bleb formed by prolapsed subconjunctival
iris tissue was visible nasal and inferior to the right cornea
(Fig. 1). Apart from a small notch in the inferior pupillary
margin, the intraocular iris looked normal. The pupil was
well-centered. Right intraocular pressure was 12 mmHg.
Examination of the right lens, vitreous, and retina was
normal. Considering the lack of complaints and stable
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PURPOSE. To report repair of a penetrating limbal wound by lamellar keratoplasty 1 year post-
traumatically.
METHODS. Interventional case report.
RESULTS. A 5-year-old boy had a self-inflicted injury leading to a limbal penetrating wound.
The wound closed spontaneously by prolapsed subconjunctival uveal tissue and no inter-
vention was planned. One year later surgical closure of the defect was necessary, as the
amount of prolapsed tissue had increased. After excising the prolapsed tissue the wound
was closed with a lamellar corneal graft, resulting in a quiet and stable anterior segment
and a best-corrected visual acuity of 20/16. 
CONCLUSIONS. Lamellar keratoplasty can be a useful technique to repair a limbal penetrating
wound. Corneal allografts have adequate tensile strength, low immunogenicity, and are easy
to obtain. (Eur J Ophthalmol 2007; 17: 117-20)
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and quiet anterior segment, it was decided not to per-
form any surgical intervention. 
At the 1-year follow-up appointment, the child stated not
having had any complaints of the right eye during the
past year. However, his parents considered the filtering
bleb to be enlarged. Right uncorrected VA was 20/16
and left uncorrected VA was 20/12. Both eyes had
spherical keratometry. On examination the amount of
prolapsed tissue had increased and the covering uveal
and conjunctival tissue thinned compared to pho-
tographs taken the previous year (Fig. 2). In considera-
tion of the risk of accidental perforation during play, we
decided to excise the prolapsed tissue and strengthen
the underlying scleral defect with a lamellar corneal
transplant to provide a watertight seal.
During the operation, conjunctiva and Tenon capsule
were locally dissected away from the wound. The pro-
lapsed tissue was excised. The anterior sclera showed
an oval penetrating wound covered on the inside with
scarred uveal tissue. No more iris tissue prolapsed while
the wound was open, although a small trickle of aque-
ous did flow out. The defect measured 3.5 x 3 mm. A
lamellar corneal transplant was prepared by removing
endothelium and Descemet membrane of a donor
cornea button with a dry sponge. A punch trephine of
4.0 mm was used to cut the donor cornea. The lamellar
transplant was sutured to the recipient cornea and scle-
ra surrounding the defect with interrupted 10.0 nylon su-
tures. The transplanted corneal tissue was covered by
conjunctiva which was sutured with interrupted 8.0

Vicryl sutures. During the first postoperative week, a
combination of tobramycin 0.3% and dexamethasone
0.1% ointment was administered four times daily.
One week postoperatively, VA in the operated right eye
was 20/12.5 and in the left eye 20/10. The lamellar
corneal transplant was partly covered by conjunctiva
and had completely epithelialized (Fig. 3). The cornea
was clear and the anterior chamber deep and quiet. Lo-
cation and form of the pupil were not changed. One
month later, uncorrected VA in both eyes was 20/16.
Right keratometry was spherical. The right anterior seg-
ment was well-healed without any inflammatory signs. 

DISCUSSION

In a large percentage of ocular injuries (20–55%), chil-
dren are affected (1, 2, 4, 6-9, 11). Pediatric ocular trau-
ma is an important cause of noncongenital unilateral vi-
sual loss and may result in permanent physical disability
with profound developmental, social, and emotional
consequences (1, 3-5, 8-10).
Boys are at increased risk for ocular injury with a report-
ed boy-to-girl ratio from 2:1 to 6:1 (1-11). This male pre-
dominance is most likely due to behavioral differences
between boys and girls (1, 3, 9, 10). Changing activities
and behavior with increasing age also leads to a risk of
more severe ocular trauma (1, 3, 5, 11). School-aged
children are more prone to traumatic events, as they de-
velop independent behavior and participate in sports

Fig. 1 - Prolapsed subconjunctival uveal tissue forms a filtering bleb
5 weeks post-traumatically. The anterior segment is quiet.

Fig. 2 - One year later, the filtering bleb has enlarged and the cover-
ing uveal tissue thinned. The anterior segment remains quiet.
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and adventurous recreational activities (1, 3, 6, 10). Es-
pecially unsupervised play is potentially dangerous (5,
10). As this more often takes place at home than at
school or in childcare, the domestic setting is the site
where most injuries occur (more than 50% of all acci-
dents) (1-4, 10). As in this case report, many children are
injured by careless use of ordinary household items, like
toys or domestic utensils (1, 4, 5, 7, 9, 10). Other fre-
quent causes of childhood eye injuries are accidental
blows and falls, motor vehicle accidents, burns, sports
activities, and projectiles or airguns (1-5, 8, 10, 11). 
Visual outcome is related to the severity of the ocular in-
jury: penetrating anterior segment injuries are generally
associated with considerable morbidity and a high likeli-
hood of significant visual loss (3, 6, 9, 10). Wounds in-
volving the cornea or the limbus give a substantial risk
of astigmatism, resulting in reduced visual outcome (2).
Missile-like objects and firearms are well known risk fac-
tors for a poor visual prognosis, as they often damage
the eye excessively and may lead to a permanent visual
deficit or even loss of the eye (1-7, 10, 11). Patient age
is also an important prognostic factor, as children
younger than 8 years are at particular risk for visual dis-
ability due to the threat of amblyopia (2, 6, 8). Baxter et
al report that the time delay between trauma and surgi-
cal repair does not influence visual prognosis (2). Most
of the delay is frequently due to late presentation in hos-
pital, because the severity of the injury is often not ap-
parent to parents, as in this case report (2). Conflicting
results have been reported as to the reliability of initial

visual acuity as a prognostic indicator (2, 6-8). Visual
prognosis is generally good if the wound does not in-
volve the central cornea, can be managed by primary re-
pair, and if there is minimal postoperative astigmatism
(2, 9). 
In this case report, penetrating trauma resulted in loss of
scleral tissue immediately adjacent to the limbus and the
formation of a bleb of prolapsed subconjunctival uveal
tissue. One year postoperatively it was necessary to ex-
cise the prolapsed tissue and repair the scleral tissue
defect. The use of several types of tissue for closing of
scleral tissue defects has been described, including
conjunctiva, cartilage, fascia lata, periosteum, dura
mater, amniotic membrane, scleral, or corneal graft (12).
We needed a graft that could provide sufficient strength
to support the eye wall, considering the size of the de-
fect. The young age of the patient made it particularly
necessary to minimize the risk of immunologic rejection.
Lamellar corneal grafts meet both requirements, as they
preserve their strength while at the same time contain
few cellular elements and no blood vessels and thus re-
duce the risk of rejection (12, 13). Moreover, they are
easy to obtain, which made planning of the surgery pos-
sible in the short term. As the preparation of the graft in
the operating theater is straightforward, operating time
can be brief. The postoperative result was excellent. The
graft epithelialized within 1 week postoperatively, there
were no signs of postoperative inflammation or rejection,
and visual acuity remained normal. 
Considering the possible severe consequences of ocular
trauma in childhood, prevention of future injuries should
have high priority to reduce morbidity and costs (1, 5, 7).
Special attention should be given to the dangers of the
domestic setting, although it is difficult to avoid domes-
tic traumas, as dangers of household items and toys are
often not evident until it is too late (1, 2, 10). 
This case report described a 5-year-old boy who had a
self-inflicted penetrating ocular injury and who under-
went surgical closure of the scleral defect 1 year post-
traumatically. We described an alternative technique for
closure of the scleral defect with a lamellar corneal allo-
graft. The postoperative result was excellent with rapid
epithelialization of the corneal graft and no signs of re-
jection or inflammation. 

No author has any proprietary interest.

Fig. 3 - One week postoperatively the lamellar corneal transplant has
epithelialized and is partly covered by conjunctiva.



Repair of penetrating limbal wound

120

Reprint requests to:
Ivanka van der Meulen, MD
A2 room 123.1
Department of Ophthalmology
Academic Medical Center
Meibergdreef 9
1100 DD Amsterdam
The Netherlands
i.j.vandermeulen@amc.uva.nl

REFERENCES

1. MacEwen CJ, Baines PS, Desai P. Eye injuries in chil-
dren: the current picture. Br J Ophthalmol 1999; 83:
933-6.

2. Baxter RJ, Hodgkins PR, Calder I, et al. Visual outcome
of childhood anterior perforating eye injuries: prognostic
indicators. Eye 1994; 8: 349-52.

3. Anders Takvam J, Midelfart A. Survey of eye injuries in
Norwegian children. Acta Ophthalmol 1993; 71: 500-5.

4. Luff AJ, Hodgkins PR, Baxter RJ, et al. Aetiology of
perforating eye injury. Arch Dis Child 1993; 68: 682-3. 

5. LaRoche GR, McIntyre L, Schertzer RM. Epidemiology

of severe eye injuries in childhood. Ophthalmology 1988;
95: 1603-7. 

6. Farr AK, Hairston RJ, Humayun MU, et al. Open globe
injuries in children: a retrospective analysis. J Pediatr
Ophthalmol Strabismus 2001; 38: 72-7. 

7. Rudd JC, Jaeger EA, Freitag SK, et al. Traumatically
ruptured globes in children. J Pediatr Ophthalmol Stra-
bismus 1994; 31: 307-11.

8. Jandeck C, Kellner U, Bornfeld N, et al. Open globe in-
juries in children. Graefes Arch Clin Exp Ophthalmol
2000; 238: 420-6.

9. Alfaro DV, Chaudhry NA, Walonker AF, et al. Penetrating
eye injuries in young children. Retina 1994; 14: 201-5. 

10. Cascairo MA, Mazow ML, Prager TC. Pediatric ocular
trauma: a retrospective survey. J Pediatr Ophthalmol
Strabismus 1994; 31: 312-7.

11. Strahlman E, Elman M, Daub E, et al. Causes of pedi-
atric eye injuries. A population-based study. Arch Oph-
thalmol 1990; 108: 603-6.

12. Özcan AA, Bilgic E, Yagmur M, Ersöz TR. Surgical man-
agement of scleral defects. Cornea 2005; 24: 308-11.

13. Mistlberger A, Biowski R, Grabner G. Repair of a late-
onset filtering bleb leak using a corneal graft shaped
with an excimer laser. Ophthalmic Surg Lasers 2001;
32: 428-31. 



<<
  /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


