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Recurrent Occlusion of Laser Iridotomy Sites After
Posterior Chamber Phakic IOL Implantation
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We report a case of recurrent occlusion of laser iridotomy (LI) sites after a Visian ICL (Implantable contact
lens version 4, Staar Surgical AG, Nidau, Switzerland) implantation. A 45-year-old woman had bilateral ICL
implantation after placement of two peripheral LI sites in each eye to prevent pupillary block. At one month
after the operation, severe narrowing or occlusion of four LI sites occurred. After this, although she received
four additional LIs at postoperative months 1, 6, 9 and 10 in both eyes, the narrowing or occlusion recurred.
Mild chronic anterior chamber inflammation was observed intermittently throughout the follow-up period. We
performed clear lens extraction in both eyes (at postoperative month 11 in the left eye and month 26 in the
right eye) due to recurrent occlusion of the LI sites and excess trabecular meshwork pigment deposition
presumably caused by the four repeated Lls. Recurrent obstruction of LI sites can occur after ICL
implantation. These problems were unresolvable despite four repeated laser iridotomies. The risks
associated with anterior uveitis must be considered when planning an ICL implantation.
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Recently, ICL implantation has received attention for its
excellent and rapid visual and refractive results in eyes with
high myopia but there are still concerns about complications
such as anterior capsule opacity cataracts,”” pupillary block
glaucoma,™ chronic inflammation,” pigmentary dispersion
syndromef’7 and pigmentary glaucomaﬂ8 We report an interesting
case of recurrent narrowing or obstruction of laser iridotomy
(LI) sites despite four repeated procedures of LI

Case Report

A 45-year-old woman, with refraction of -7.5 Dsph in the
right eye (RE) and -9.25 Dsph -1.2 Dcylx80° in the left eye
(LE) presented as a good candidate for ICL implantation.
With a thin central cornea thickness (450 pm), a sufficient
anterior chamber depth (3.32 mm), a whiteto-white diameter

Received: June 15, 2007 Accepted: October 24, 2007

Reprint requests to Yeoun Sook Chun, M.D. Department of Ophthal-
mology, Chung-Ang University Yongsan Hospital, 65-207, Hangangro
-3ga, Yongsan-gu, Seoul 140-757, Korea. Tel: 82-2-748-9580, Fax:
82-2-6381-9838, E-mail: yschunl00@hanmail.net

* Presented at the XXIV Congress of the European Society of
Cataract & Refractive Surgeons, London, England, September 2006.

130

of 11.2 mm, a wide iridocorneal angle with light trabecular
meshwork (TM) pigmentation, and no ocular disease such as
cataracts, glaucoma, or uveitis, she was well within all
indications for the procedure. She had mild dry eye
symptoms and a history of occasional injection in both eyes
that had improved spontaneously. She had no systemic
disease such as diabetes.

After obtaining informed consent, two peripheral LIs were
performed superiorly, approximately 90 degrees apart in each
eye to prevent pupillary block. An argon green laser was
used to make a definite and sufficiently sized opening (more
than 500 um in diameter) for the LI site. Also to prevent
regrowth of the iris pigmented epithelium and to remove
residual radial iris strands, an Nd: YAG laser was applied (1
mJ, average of 5 pulses). Patent sites and adequate sizes were
confirmed 1 day after LI and every follow-up day after that
with Goldmann 3 mirrors with 25x magnification. To reduce
inflammation after the LI, 0.1% fluorometholone was
administered four times daily for 3 days. Seven days after LI,
a Visian ICL (ICM115V4 -11.00 diopter) was implanted in
the RE and a -13.50 diopter lens of the same design was
implanted in the LE. Two weeks after surgery, the
uncorrected visual acuity (UCVA) was 25/20 with refraction
of -0.25 Dcylx172° in the RE and -0.25 Dsph in the LE.

At postoperative 1 week, moderate inflammatory cells (+2)
were found in the anterior chamber and vaulting (from the
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posterior surface of ICL to the anterior lens capsule) was 100
-125% of the central corneal thickness (CCT) in both eyes.
To control the inflammation, 0.1% fluorometholone was
administered every 2 hours in both eyes. Unfortunately, the
inflammatory cells of the anterior chamber did not resolve.
As time passed, the iris pigments of the ICL and vaulting
increased progressively. At one month postoperative, 70%
narrowing or obstruction of all the 4 peripheral LI sites was
observed in both eyes (Fig. 1). Inflammatory cells (+1)
persisted in the anterior chamber despite the administration
of 0.1% fluorometholone four times per day. The iridocorneal
angle narrowed to less than 10 degrees and vaulting increased
to approximately 250% of CCT in RE and 300% of CCT in
LE. Intraocular pressure was 12 mmHg in RE and 10 mmHg

Fig. 1. Laser iridotomy (LI) sites at 9 months after ICL
surgery. Pinpoint openings (solid arrow) of LI sites with
regeneration of dark-brown iris pigment epithelium (hollow
arrow) were observed. The Iris was distorted toward LI sites
due to repeated LI. 25X, Goldmann 3 mirrors.

in LE. After additional laser treatment, the angle width
increased to 40 degrees and vaulting returned to 100% (Fig.
2). Although 0.1% fluorometholone was administered four
times daily for 7 days after LI, mild cells (+1) remained in
the anterior chamber. When the more potent 1% prednisolone
acetate was used, anterior inflammatory cells disappeared.
Although she received three additional LlIs (at postoperative
months 6, 9 and 10) in both eyes, the narrowing or occlusion
of the LI sites recurred. Mild inflammatory cells (+1) were
observed transiently throughout the follow-up period. Pigment
deposits on the ICL were observed and pigmentation of TM
increased to Grade 3 or 4 by the semi-quantitative method
(Grade 0-4) due to the four repeated LIs. The pupil was
distorted toward the LI site but posterior synechia was not
observed. Finally, we removed the ICL and performed clear
lens extraction (CLE) at postoperative month 11 in the LE
and month 26 in the RE. After CLE, good UCVA (20/20)
and normal intraocular pressure (12 mmHg) were well
maintained but the distortion of the iris toward the LI sites
remained. There was no evidence of pigment dispersion
syndrome or pigmentary glaucoma.

Discussion

The aim of this report is to illustrate that recurrent
obstruction of LI sites can be induced by ICL implantation
and that these complications were unresolvable despite four
repeated LI treatments.

LI is very important for the prevention of pupillary block.
Because Asians have thicker and more heavily pigmented
irises, formation of the LI site must be performed with a
combined technique (using argon to make the initial bore and
the Nd:YAG laser to complete the per‘foration)9 and the size
of LI sites must be larger than those in Caucasians.

Fig. 2. Width of iridocorneal angle at 9 months after ICL surgery. (A) Peripheral iris was very steep and convex. Iridocorneal angle
was narrowed because of the obstruction of LI sites. (B) After additional LI, although the angle width increased, trabecular pigment

also increased. 25X, Goldmann 3 mirrors.
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Ophthalmologists who do not have much experience with
Asian patients may not know about the more consistent
structure of this iris type, therefore performing LI on this
population can be complicated.

It is not certain whether ICL implantation itself might
provoke anterior uveitis or if the patient had undiagnosed
anterior uveitis in the past and it simply recurred after ICL
implantation. We posit that the ICL was implanted during a
quiescent period but the chronic irritation of the posterior iris
surface by the ICL disrupted the anterior blood aqueous
barrier, inducing anterior chamber inflammation. As a result,
the iris pigment epithelium regenerated and occluded LI sites.

There is convincing evidence found by ultrasound
biomicroscopy that contact between the ICL and the posterior
iris surface occurred in all cases. Jimenez-Alfaro et al.
reported that the aqueous flare can increase by 49.19% in the
first postoperative month relative to preoperative values, then
decrease and subsequently remain above preoperative values
for 24 months.” There are many reports about subclinical
inflammation after implantation of anterior chamber phakic
IOLs." However, subclinical inflammation after ICL
implantation has not been as problematic as the decrease of
lens transmission.” It is now necessary to focus our attention
on the chronic rubbing of the posterior iris surface by the
ICL and on subclinical inflammation, because chronic
inflammation can induce cataracts, obstruction of LI sites,
synechia, or cystoid macular edema. Therefore, it must be
considered as a possibility even if inflammatory cells in
anterior chamber are undetectable by the slitlamp, because
flare and increased permeability of the blood-aqueous barrier
can be detected with a laser flarecell meter or by
fluorophotometry. Determining the exact ICL size is crucial
for the prevention of rubbing of the posterior surface of the
iris with the ICL. The white-to-white distance was measured
with a caliper and rechecked with ORBSCAN to be 11.2 mm.
So the ICL was implanted with a horizontal length of 11.5
mm. Because the vault was 100% of CCT at postoperative
week 1, the size of the ICL seemed appropriate.

The inflammation of the anterior chamber and the
obstruction of LI sites occurred in both eyes nearly
simultaneously with similar features. After CLE, the
inflammation of the anterior chamber disappeared at 1 month
postoperative and the size of the LI sites remained constant.
Given these results, it would seem that the cause of the
anterior uveitis in this patient was the ICL combined with a
predisposition toward inflammation.

The pupil was distorted toward the LI sites due to multiple
laser treatments and high energy transmission (Fig. 1). In our
case, surgical pigment vacuum iridectomy'' was considered
before CLE because a dry vitrector with viscoelastics can be
used under topical anesthesia. However, CLE was indicated
due to the trabecular hyperpigmentation and chronic
inflammation. The ICL was removed without any difficulty
at postoperative months 11 (LE) and 26 (RE) because the
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ICL did not adhere to its surroundings despite multiple
pigments on the ICL and repeated laser therapies. From these
findings, collamer, the material constituting the ICL, seems
to be biocompatible.12

Recurrent obstruction of LI sites can be induced by ICL
implantation by either the trauma of the surgery or by
reactivation of quiescent anterior uveitis. We therefore
recommend that the size of LI sites for ICL implantation be
slightly larger than conventional LI sites, especially in Asian
irises. The risk of anterior uveitis should always be
considered. Lastly a detailed review of the past medical
history and examination of the anterior chamber looking for
inflammation must be performed.

References

1. Gonvers M, Bornet C, OtheninGirard P. Implantable
contact lens for moderate to high myopia-relationship of
vaulting to cataract formation. J Cataract Refract Surg
2003;29:918-24.

2. Sanchez-Galeana CA, Smith RJ, Sanders DR, et al. Lens
opacities after posterior chamber phakic intraocular lens
implantation. Ophthalmology 2003;110:781-5.

3. Bylsma SS, Zalta AH, Foley E, et al. Phakic posterior
chamber intraocular lens pupillary block. J Cataract Refract
Surg 2002;28:2222-8.

4. Smallman DS, Probst L, Rafuse PE. Pupillary block
glaucoma secondary to posterior chamber phakic intraocular
lens implantation for high myopia. J Cataract Refract Surg
2004;30:905-7.

5. Jimenez-Alfaro I, Benitez del Castillo JM, Garcia-Feijoo J,
et al. Safety of posterior chamber phakic intraocular lenses
for the correction of high myopia: anterior segment changes
after posterior chamber phakic intraocular lens implantation.
Ophthalmology 2001;108:90-9.

6. Brandt JD, Mockovak ME, Chayet A. Pigmentary
dispersion syndrome induced by a posterior chamber phakic
refractive lens. Am J Ophthalmol 2001;131:260-3.

7. Abela-Formanek C, Kruger AJ, Dejaco-Ruhswurm I, et al.
Gonioscopic changes after implantation of a posterior
chamber lens in phakic myopic eyes. J Cataract Refract
Surg 2001;27:1919-25.

8. Sanchez-Galeana CA, Zadok D, Montes M, et al
Refractory intraocular pressure increase after phakic
posterior chamber intraocular lens implantation. Am J
Ophthalmol 2002 ;134:121-3.

9. Chun YS, Lee JH, Lee JM, Park IK. IOP and Gonioscopic
Changes after Implantable Contact Lens Implantation in
Myopic Eyes. J Korean Ophthalmol Soc 2005;46:336-44.

10. Perez-Santonja JJ, Iradier MT, Benitez del Castillo JM, et
al. Chronic subclinical inflammation in phakic eyes with
intraocular lenses to correct myopia. J Cataract Refract
Surg 1996;22:183-7.

11. Hoffer KJ. Pigment vacuum iridectomy for phakic
refractive lens implantation. J Cataract Refract Surg
2001;27:1166-8.

12. Khan AJ, Percival SP. 12 year results of a prospective trial
comparing poly(methyl methacrylate) and poly(hydroxyethyl
methacrylate) intraocular lenses. J Cataract Refract Surg
1999;25:1404-7.




<<
  /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


