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Neodymium YAG Laser and Surgical Synechiolysis of
Iridocapsular Adhesions

Eun Ah Kim, MD, Min Chul Bae, MD, Young Wook Cho, MD,
Department of Ophthalmology, Daegu Fatima Hospital, Daegu, Korea

Porpose: Several articles have been published on the successful elimination of iridolenticular synechiae after
cataract extraction with a neodymium YAG laser (Nd:YAG laser) and surgical synechiolysis during cataract
surgery, but the indications recommending which method is proper to use for specific kinds of adhesions
have not yet been established.

Methods: We retrospectively reviewed the medical records of 106 patients who had undergone Nd:YAG
laser or surgical synechiolysis between January 2002 and December 2007 in our clinic. Laser synechiolysis
was performed in the synechiae not exceeding the extent of one clock hour and reaching only to the iris
sphincter, whereas surgical synechiolysis was performed in other diffuse and/or thick synechiae.

Results: Surgical synechiolysis was performed in 93 eyes, and YAG laser synechiolysis was done in 21
eyes. Increases in best-corrected visual acuity (BCVA) were observed in 61 eyes (53.51%). Intraocular
pressure spikes after the procedure were present in only 4 eyes, and all of them were transient except for
1 eye, which needed additional glaucoma eyedrops.

Conclusions: With suitable indications, laser or surgical synechiolysis can be performed safely, and a small

rise in visual acuity may also be expected.
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Iridocapsular adhesion after cataract surgery can cause
pupil contour change associated with functionally significant
glare for the patient, decreased focal depth, some decreased
visual acuity, and the release of potential inflammatory
mediators, which are the suspected source of cystoid macular
edema.

Some articles have been published on the successful
elimination of such synechiae with neodymium YAG laser
(Nd:YAG 1aser)1'3 or neodymium YLF laser (Nd:YLF laser)*
and surgical synechiolysis during cataract surgery,” but the
indications recommending which method is proper to use in
specific kinds of iridocapsular adhesions after cataract
surgery have not been established yet.

With a new guideline, we successfully achieved the elimination
of iridocapsular adhesion with minimal complications.
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Materials and Methods

We retrospectively reviewed the medical records of 106
patients who had undergone Nd:YAG laser or surgical
synechiolysis after cataract extraction between January 2002
and December 2007 in our clinic. Synechiolysis was done in
eyes in which pharmacological dilation or miosis was not
effective to destruct the adhesions and also in eyes with
synechiae causing a dragged or distorted pupil resulting in an
impaired normal light reflex, photophobia, diplopia, and in
those with cystoid macular edema. Patients who had
undergone phacoemulsification and intraocular lens implan-
tation, a triple operation (combined cataract surgery and
trabeculectomy), or a combined procedure with pars plana
vitrectomy and cataract surgery with or without intraocular
gas or oil injection, with or without Ahmed valve
implantation were eligible. Excluded were those who had
undergone surgery due to penetrating ocular trauma or
endophthalmitis, combined surgery with extraocular buckling,
and those without an intraocular lens. Patients who had
undergone any kind of procedure like posterior subtenon
injection, intravitreal triamcinolone injection done simul-
taneously with the synechiolysis or within one month of it
were not included in this study (Table 1). Synechiolysis was
delayed in the eyes with intraocular gas tamponade to
minimize re-adhesion until the gas completely disappeared.
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Table 1. Inclusion and exclusion criteria

Inclusion criteria

1. Systemic disease: all included
2. Eye disease: uveitis, primary, or secondary glaucoma
3. Operation:

Cataract surgery with PCL implantation in the bag

Triple operation (combined cataract surgery and trabeculectomy)

Combined vitrectomy and cataract surgery with or without:
Intraocular gas injection
Intraocular oil injection

Ahmed valve implantation with silicone tip insertion through the pars plana

Vitrectomy in pseudophakic eyes with or without:
Intraocular gas injection
Intraocular oil injection

Ahmed valve implantation with silicone tip insertion through the pars plana

4. Synechiolysis:
Nd:YAG laser or surgical synechiolysis done alone

Exclusion criteria

1. Cataract surgery:
Due to traumatic cataracts after penetrating ocular trauma
IOL implantation in the sulcus or by transscleral fixation
ACL implantation

2. Vitrectomy due to
Penetrating ocular trauma
Intraocular foreign body
Endophthalmitis

3. Vitrectomy with extraocular buckling

4. Aphakia

5. Synechiolysis:

Any kind of procedure done with Nd:YAG laser or surgical synechiolysis simultaneously or within one month

6. Loss of follow-up

Fig. 1. Focal and thin synechiae (A) is destructed after Nd:
YAG laser synechiolysis (B). Otherwise, diffuse synechiae (C)
is destructed surgically (D).

We defined focal synechiae as iridocapsular adhesions not
exceeding one clock hour. Thin synechiae are the iridocap-
sular adhesions that reach only to the iris sphincter and are
stretched with pupillary dilation. The pupil was dilatated with
1% tropicamide and 2.5% phenylephrine before the
synechiolysis. The Nd:YAG laser was applied to the focal
and thin synechiae using between 0.6 and 1.5 millijoules. The
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laser beam was targeted adjacent to the lens capsule to
minimize iris pigment dispersion and hemorrhaging from the
iris. Diffuse synechiae were determined to be the adhesions
exceeding one clock hour, and thick synechiae were the
iridocapsular adhesions including the iris stroma. Surgical
synechiolysis was done in such diffuse and/or thick synechiae
with a synechiolysis spatula through a small paracentesis
wound placed at the limbus under the surgical microscope
and under topical anesthesia (Fig. 1). Irrigation of the anterior
chamber with balanced salt solution (BSS®) was followed
through the wound in all cases to wash out dispersed iris
pigments and possible microhemorrhages and to set proper
intraocular pressure. Pharmacologic miosis with 1% miochol
was performed as needed on a case-by-case basis to prevent
re-adhesion. In cases of poor pupil dilation with or without
large capsulorrhexis, 2% pilocarpine eyedrops were prescribed
four times a day, whereas in small capsulorrhexis, 1%
tropicamide eyedrops were recommended twice a day. Miotic
or mydriatic eyedrops were used for up to two weeks
postoperatively.

After the procedure, intraocular pressure was measured in
one hour with a Goldmann applanation tonometer. One drop
of 0.15% brimonidine (Alphagan®) was instilled when
intraocular pressure was less than 25 mmHg, and glaucoma
eyedrops were prescribed if the patients had preexisting
glaucoma and/or an intraocular pressure of 25 mmHg or more.
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Table 2. Demographic characteristics of the patients

Age Male Female Total
(years) Diabetes Hypertension Both Diabetes Hypertension Both

31-40 0 0 1 4 0 0 5
41-50 1 1 5 5 0 4 16
51-60 3 1 5 7 0 2 18
61-70 2 0 1 6 1 5 15
71-80 2 1 1 0 2 1 7
Total 8 3 13 22 3 12 61

Fig. 2. Method of surgical synechiolysis. (A) A small paracentesis wound was made at the limbus. (B-C) An iridocapsular
adhesion was broken by a synechiolysis spatula through the wound. (D) Irrigation of the anterior chamber with a balanced
salt solution was done in all cases to wash out the dispersed iris pigment and any possible microhemorrhages and also to set
proper intraocular pressure. (E) Pharmacologic miosis with miochol was performed as needed on a case-by-case basis to
prevent re-adhesion. (F) Any leakage from the paracentesis wound was checked at the end of the procedure.
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Patients were followed-up at three days, one week, two
weeks, one month, three months, and six months posto-
peratively. The best-corrected visual acuity (BCVA) was
checked on the day of synechiolysis and one month after the
procedure to identify any improvements. In cases with
recurrence of adhesion, synechiolysis was repeated, and
BCVA was checked one month after the last procedure.

Results

a laser repeatedly in 3 eyes that had received the same
procedure before and showed no recurrence after the repeated
procedures. Intraocular pressure spikes after the procedure
were present in only 4 eyes, and all of them were transient
except for one patient who had preexisting open angle
glaucoma and needed additional glaucoma eyedrops after the
surgical synechiolysis.

Discussion

The average age of the 106 patients was 58.25+10.90
years. The age and sex distributions of the patients with
known diabetes and hypertension are described in Table 2.
Surgical synechiolysis was performed in 93 eyes, and YAG
laser synechiolysis was done in 21 eyes (Fig. 2). Uveitis was
present in 7 eyes of 7 patients. Among the 114 eyes, pars
plana vitrectomy was preceded in 86 eyes with intraocular
gas injection in 78 eyes, silicone oil injection in 3 eyes, and
Ahmed valve implantation in 1 eye. Cataract surgery was
done in 20 eyes, and a triple surgery was performed on 8
eyes (Table 3). The most common cause for the vitrectomy
was vitreous hemorrhage and/or tractional retinal detachment
associated with proliferative diabetic retinopathy, followed by
retinal vein occlusion, rhegmatogenous retinal detachment,
diabetic macular edema, and epiretinal membrane and
macular holes (Table 4).

One month later, an increase in BCVA was observed in
61 eyes (53.51%). There were recurrences of synechiae in 19
eyes (16.67%), and synechiolysis was performed using the
same method twice in 13 eyes, 3 times in 3 eyes, and 4 times
in 3 eyes. Among them, synechiolysis was performed with

Table 3. Number of eyes that underwent synecholysis
after each operation

YAG laser Surgical

synechiolysis synechiolysis Total
Phaco*+TPPV'+10 gas* 12 58 70
Only phaco* 5 15 20
Phaco+trabeculectomy 0 8 8
TPPV'+I0 gas’ , 7 g
(in pseudophakia)
Phaco*+TPPV' 2 2 4
Phaco*+TPPV'+10 oil® 1 2 3
Phaco*+TPPV'
+I0 gasi+AhmedH 0 ! 1
Total 21 93 114

* Phaco=phacoemulsification or lens aspiration with PCL
implantation in the bag; " TPPV =trans pars plana vitrectomy;
10 gas=intraocular tamponade with expanding gas injection;
¥ 10 oil=intraocular silicone oil injection; II' Ahmed=Ahmed
valve implantation with silicone tip insertion through the pars
plana.
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There is general agreement that there is some improvement
in visual acuity with the destruction of the iridolenticular
adhesions after cataract extraction.” Some complications
such as microhemorrhaging, pigment dispersal in the anterior
chamber, and elevation of intraocular pressure are usually
self-limiting.” In order to minimize such problems and to
improve the effectiveness of the procedure, we organized the
indications of Nd:YAG laser synechiolysis and surgical
synechiolysis. We also experienced a rise in visual acuity in
more than 50% of the patients, and only 4 eyes had
postoperative intraocular pressure spikes.

Focal and thin synechiae have some tensile strength when
the pupil is dilated, which helps to provide stronger
detachment of the iris from the capsule when the laser beam
is emitted and consequently minimizes the total energy
delivered. The Nd:YAG laser is successful because
pigmentation of the target is not required and forceful rupture
of adhesions can be achieved. Otherwise, iridolenticular
adhesions that contain any portion of synechiae extending to
the iris stroma are thick, which demands more laser energy
and increases the chance of postoperative complications.
Occasionally, entropion uveae (when the iris rolls back to the
lens capsule) interferes with the targeting of the beam to
focus at the exact area. Although surgical synechiolysis is
more effective in such cases, there is more pigment dispersal,
bleeding, and postoperative intraocular pressure increase in
proportion to the extent of adhesions. However, irrigation of
the anterior chamber with a balanced salt solution and setting
the intraocular pressure through the preexisting wound helps to
eliminate the dispersed pigment, debris, and hemorrhages and
lowers the risks of postoperative intraocular pressure spikes.

Table 4. Cause for the vitrectomy

Number of eyes

VH* and/or TRD' in PDR* 43
Retinal vein occlusion 13
Rhegmatogenous retinal detachment 10
Diabetic macular edema 9
Epiretinal membrane 6
Macular hole 5
Total 86

* VH=vitreous hemorrhage; T TRD=tractional retinal detachment;
¥ PDR =proliferative diabetic retinopathy
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In determining the presence of any improvement in visual
acuity, we chose a time period of one month to minimize the
effect of a normal recovery curve after the main operation
(cataract or combined operation) and after the washout period
of topical miotic and mydriatic eyedrops.

There is an increasing risk of iridocapsular adhesion
following phacoemulsification surgery combined with
trabeculectomy, or pars plana vitrectomy with intraocular gas
tamponade because a shallow chamber can promote the
formation of synechiae.

With suitable indications, laser or surgical synechiolysis
can be performed safely, and a small rise in visual acuity
may also be expected.

References

1. Kim TG, Yoo JS, Kim MH, Huh W. Clinical effect of
Nd-YAG synechiolysis. J Korean Ophthalmol Soc 1999;40:
127-32.

8.

. Fankhauser F, Kwasniewska S, Klapper RM. Neodymium

Q-switched YAG laser lysis
Ophthalmology 1985;92:790-2.

of iris lens synechiae.

. Kumar H, Ahuja S, Garg SP. Neodymium: YAG laser

iridolenticular synechiolysis in uveitis. Ophthalmic Surg
1994;25:288-91.

. Geerling G, Roider J, Schmidt-Erfurt U, et al. Initial

clinical experience with the picosecond Nd:YLF laser for
intraocular therapeutic applications. Br J Ophthalmol
1998;82:504-9.

. Ganesh SK, Padmaja, Babu K, Biswas J. Cataract surgery

in patients with Vogt-Koyanagi-Harada J

Cataract Refract Surg 2004;30:95-100.

syndrome.

. Daus W, Schmidbauer J, Buschendorff P, et al. Results of

extracapsular cataract extraction with intraocular lens
implantation in eyes with uveitis and Fuchs' heterochromic
iridocyclitis. Ger J Ophthalmol 1992;1:399-402.

. Geerards AJ, Langerhorst CT. Pupillary membrane after

cataract extraction with posterior chamber lens in glaucoma
patients. Doc Ophthalmol 1990;75:233-7.

Steinert RF, Fine IH, Gimbel HV, et al. Cataract surgery,
2nd ed. Pennsylvania: Saunders, 2004;552.

163




<<
  /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 /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


