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Purpose: To report the experiences at our institute of pars plana vitrectomy (PPV) in combination with intravitreal 
triamcinolone acetonide (IVTA) injection in patients with retained lens material after cataract surgery.
Methods: The medical records of patients who underwent PPV between January 2005 and December 2006 after 
complicated cataract surgery in which lens material was dropped into the vitreous cavity were reviewed retro-
spectively.
Results: Five eyes of five patients were treated by vitrectomy and removal of the dislocated lens material and were 
administered an adjuvant intravitreal injection of 4 mg triamcinolone acetonide at the end of surgery. IVTA 
administration induced a rapid improvement in vision within six weeks postoperatively. Final visual acuity was 
20/32 or better in all patients. Inflammatory cystoid macular edema (CME) that existed preoperatively was 
promptly improved after IVTA. Intraocular pressure increased transiently in one patient. No procedure-related 
complications were observed.
Conclusions: PPV with additional IVTA was successfully performed in five eyes with retained lens material and 
resulted in a marked resolution of vitreous inflammation, an improvement in CME and rapid visual recovery. The 
authors recommend that IVTA administration should be investigated more thoroughly as an adjunct during the 
management of retained lens material.
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The loss of a crystalline lens into the vitreous during cataract 
surgery is an uncommon but potentially serious complication. 
Dislocation of nuclear or cortical material into the vitreous 
can result in corneal edema, secondary glaucoma, vitritis, 
cystoid macular edema (CME), and retinal detachment, as 
well as reduced vision.1

Although pars plana vitrectomy (PPV) is an established 
treatment modality for retained lens material, serious late 
complications have been reported after PPV, e.g., persistent 
CME, epimacular proliferation and choroidal detachment.2-4 
Intravitreal triamcinolone (IVTA) was introduced for the less 
invasive treatment of retinal inflammatory and edematous 
conditions, and this method has become popular for the 
treatment of macular edema of various etiologies.5,6

The authors suggest that IVTA combined with PPV might 
be helpful for reducing inflammation and macular edema in 
patients with retained lens material. We also thought that the 
concurrent use of IVTA and PPV is both convenient and 
efficient, and that it would reduce the need for postoperative 
steroid administration. The present study was undertaken to 
document our experience of the use of IVTA in combination 
with PPV in patients with retained lens material.

Materials and Methods

The medical records of patients treated at the retina depart-
ment of Inha University Hospital from January 2005 to December 
2006 who underwent PPV after complicated cataract surgery 
in which lens material was dropped into the vitreous cavity 
were retrospectively reviewed. Five eyes of five patients who 
received PPV and additional IVTA at the same time for the 
treatment of retained lens material were included in this 
study. Patients with coexisting macular disease (i.e., advanced 
age-related macular degeneration, diabetic retinopathy, retinal 
vein occlusion, and visually significant macular pucker) were 
excluded.

These five patients were treated by standard three-port 
PPV, lens fragment removal and adjuvant IVTA under retro-
bulbar anesthesia. All procedures were performed by the 
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same surgeon. Lens fragments were removed using an ultra-
sound fragmatome and/or a vitreous cutter, and then intraocular 
lenses (IOL) were properly implanted. Inspection of the 
retinal periphery with scleral depression and treatment of any 
peripheral retinal breaks were routinely performed at the 
conclusion of surgery. Sclerotomy sites were closed with 7-0 
polyglactin (Vicryl). IVTA was performed in the same 
surgical field immediately after the conclusion of vitrectomy. 
Triamcinolone acetonide was injected into the vitreous infero-
temporally (4 mg in 0.1 mL) where the infusion cannula was 
removed, using a 30-gauge needle. IVTA was used to resolve 
macular edema and inflammatory response. The procedure 
was concluded with the subconjunctival injection of anti-
biotics. No other systemic corticosteroid was subsequently 
administered.

During postoperative follow-up, topical antibiotics and 
steroid eyedrops (fluorometholone 0.1%) were administered 
for four to five weeks. All participants underwent slit-lamp 
examination, fundus examination, Goldmann applanation 
tonometry, and best-corrected visual acuity (BCVA) testing 
at each visit. Inflammatory activity was judged by the presence 
of cells in the anterior chamber or the vitreous cavity. Optical 
coherence tomography (OCT) (Stratus Zeiss Humphrey, San 
Leandro, CA, USA) was performed six months after IVTA 
combined with PPV.

Results

The five participants included by retrospective chart review 
had the following characteristics: (1) referral after complicated 
cataract surgery in which lens material had been dropped into 
the vitreous cavity; (2) over a one-week interval to PPV after 
complicated cataract surgery; (3) symptomatic vision loss 
from CME in the involved eye, which was diagnosed either 
before or during PPV; and (4) the presence of marked post-
operative inflammatory response in the involved eye that 
obscured retinal details.

Pretreatment characteristics and the results of PPV and 
IVTA are summarized in Table 1. Five participants between 
the ages of 58-79 years (mean±SD; 71.0±7.906) were followed 
for at least six months (range: six to eight months). Of these 
five patients with retained lens material, two patients had 
dense nuclei. Other preexisting eye conditions included 
diabetic mellitus and primary open-angle glaucoma. At the 
time of cataract surgery, three patients underwent anterior 
vitrectomy combined with phacoemulsification.

Visual acuities at the initial visits ranged from 20/200 to 
hand movement (HM). One patient had an intraocular pressure 
of greater than 25 mmHg at the time of referral. All patients 
showed mild to moderate corneal edema. However, no patient 
presented with a level of corneal edema that interfered with 
fundus visibility during vitrectomy. The average time between 
the complicated cataract operation and PPV was 15.0±5.701 
days.

Three patients already had an intraocular lens (IOL) in the 

sulcus at the time of referral, thus we reapplied it as it was. 
The IOL that had dislocated into the vitreous in one patient 
was retrieved at the time of PPV. In one eye left aphakic 
before PPV, the state of the capsule was assessed and a 
posterior chamber intraocular lens (PCIOL) was inserted into 
the sulcus because adequate capsular support was present. 
None of the eyes was left aphakic after our study.

An improvement in both inflammation and visual acuity 
was noted in all cases within one to two weeks after the 
procedure. By six weeks after treatment, visual acuity in the 
affected eyes had increased from HM to 20/50, from 20/200 
to 20/25, from counting fingers (CF) to 20/32, from CF to 
20/40, and from HM to 20/40. Final visual acuity at the last 
follow-up (mean±SD; 27.2±3.633 weeks) was 20/32 or better 
in all eyes (range: 20/32 to 20/25). Inflammatory CME that 
existed preoperatively in these patients quickly improved 
after IVTA. An OCT scan in one patient revealed a decrease 
in retinal edema at two weeks postoperatively and no recurrence 
at six months.

No procedure-related complications were observed in any 
patient. One patient experienced a transient postoperative ele-
vation in intraocular pressure of 32 mmHg that resolved 
quickly after instilling topical brimonidine. Late complications, 
such as persistent CME or retinal detachment, were not 
encountered.

Discussion

PPV with additional IVTA was successfully performed in 
five eyes with retained lens material and resulted in a marked 
resolution of vitreous inflammation, a prompt improvement 
in CME and rapid visual recovery. The effect of IVTA plus 
PPV was as we had hoped, and no extraordinary complica-
tions occurred.

There is some basis for recommending IVTA as safe 
adjunctive option for the treatment of retained lens material. 
First, the advantages of PPV plus IVTA in our patients were 
rapid and effective reduction in inflammation and quick 
improvement of vision. Though visual acuity in many patients 
with retained lens material might be improved spontaneously 
after removal of the lens material, prompt visual rehabilitation 
is preferable because both physicians and patients require 
rapid visual recovery in these complicated cases. The results 
of the present study suggest that IVTA provides an effective 
tool during the treatment of retained lens material because it 
shortens the duration of inflammation and quickly increases 
visual acuity.

Second, we found that IVTA during PPV benefits patients 
with CME, which is the main macular pathology underlying 
poor visual acuity in cases with retained lens material. It is 
generally accepted that complicated cataract surgery increases 
the risk of CME.7 CME in cases of retained lens material 
appears to be related to increased levels of inflammatory 
mediators released by uveal tissues, and this is known to 
occur when the anterior hyaloid face is ruptured and/or when 
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lens fragments are retained.8 Moreover, surgical procedures 
in patients with an inflamed eye are associated with a higher 
incidence of CME.9 Corticosteroids are administered during 
CME treatment to inhibit the biosynthetic pathways of ara-
chidonic acid and also to stabilize the blood–retinal barrier.10 
We consider that adjuvant IVTA at the time of PPV in cases 
of retained lens material could have an additional benefit on 
CME recovery and on the prevention of persistent CME.

Third, combining IVTA injection and PPV is advantageous 
because it reduces effort and time. IVTA can be conveniently 
performed at the time of PPV, and this reduces the need for 
additional treatment after surgery by achieving a therapeutic 
concentration of intraocular steroids.

Fourth, combined IVTA/PPV was performed safely in our 
participants. The reported complications of IVTA include: 
secondary ocular hypertension, a medically uncontrollable 
high IOP, steroid-induced cataract, and rarely, endophthalmitis. 
In our patients, we were not concerned about cataract formation 
because crystalline lenses had already been removed. One 
patient experienced an IOP increase but stabilized in three 
days. In fact, IVTA shows a somewhat limited effect in vitrec-
tomized eyes because of a faster clearance of triamcinolone 
acetonide (TA) in the eye.11 However, a faster clearance of 
TA was actually rather advantageous to our cases because it 
lowered the possibility of complications of IVTA.

We recognize that the present study is limited by its small 
sample size, non-homogeneous cases, lack of a control group, 
and relatively short follow-up. However, despite these limi-
tations, we found that additional IVTA during PPV in selected 
cases is safe and that it can promote visual rehabilitation. 
More detailed study is required to determine the role of 
additional IVTA during the management of patients with 
retained lens material.

References

 1. Gilliland GD, Hutton, Fuller DG. Retained intravitreal lens 
fragments after cataract surgery. Ophthalmology 1992;99:1263- 
7; discussion 1268-9.

 2. Margherio RR, Margherio AR, Pendergast SD, et al. Vitrectomy for 
retained lensfragments after phacoemulsification. Ophthalmology 
1997;104:1426-32.

 3. Borne MJ, Tasman W, Regillo C, et al. Ocutomes of vitrectomy 
for retained lens fragments. Ophthalmology 1996;103:971-6.

 4. Merani R, Hunyor AP, Playfair TJ, et al. Pars plana vitrectomy 
for the management of retained lens material after cataract 
surgery. Am J Ophthalmol 2007;144:364-70.

 5. Jonas JB, Kreissig I, Degenring RF. Intravitreal triamcinolone 
acetonide for pseudophakic cystoid macular edema. Am J 
Ophthalmol 2003;136:384-6.

 6. Degenring RF, Jonas JB. Intravitreal injection of triamcinolone 
acetonide as treatment for chronic uveitis. Br J Ophthalmol 
2003;87:361.

 7. Cohen SM, Davis A, Cukrowski C. Cystoid macular edema after 
pars plana vitrectomy for retained lens fragments. J Cataract 
Refract Surg 2006;32:1521-6.

 8. Arbisser LB, Charles S, Howcroft M, Werner L. Management of 
vitreous loss and dropped nucleus during cataract surgery. 
Ophthalmol Clin North Am 2006;19:495-506.

 9. Okhravi N, Lightman SL, Towler HM. Assessment of visual 
outcome after cataract surgery in patients with uveitis. Ophthal-
mology 1999;106:710-22.

10. Jampol LM. Pharmacologic therapy of aphakic and pseudophakic 
cystoid macular edema. 1985 update. Ophthalmology 1985;92: 
807-10.

11. Chin HS, Park TS, Moon YS, Oh JH. Difference in clearance of 
intravitreal triamcinolone acetonide between vitrectomized and 
nonvitrectomized eyes. Retina 2005;25:556-60.



<<
  /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>
    /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


