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Secondary intraocular lens (IOL) implantation is a crucial
procedure for restoring visual functionin patients who
experience aphakia or significant refractive errors after

Published: April 2025 cataract surgery, trauma, or lens dislocation.This review aims

to provide a thorough overview of the various techniques,
complications, andvisual outcomes associated with secondary
IOL implantation. Special attention is given to advancements
in surgical methods, including posterior chamber IOL (PCIOL)
and anterior chamber IOL (ACIOL) implantation, as well as iris-
claw and scleral-fixated IOLs. The article discusses the
indications, patient selection, outcomes, and complications
related to these techniques and emphasizes the importance of
individualized treatmentplans.
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Introduction:-

Cataractsurgery,typicallyperformedwithprimaryintraocularlens(IOL )implantation,isoneofthemost
commonlyperformedproceduresworldwide.However,secondarylOLimplantationisrequiredincases
where aphakia develops postoperatively due to complications during cataract surgery, lens dislocation,
trauma, or other conditions. Secondary IOL implantation restores visual acuity and helps reduce the
refractive error in patients who have lost their natural lens [1]. The optimal surgical approach and the
type oflOLusedinsecondaryimplantationdependonfactorssuchasthepatient'socularanatomy,thepresence
of complications, and the degree of capsular support.

SecondarylOLimplantationcanbeperformedusingvarioustechniques,includinganteriorchamberlOL
(ACIOL) implantation, posterior chamber IOL (PCIOL) implantation (often scleral-fixed), and iris-claw
IOLs.

Eachtechniquehasspecificindications,advantages,andchallenges. Thisreviewcomprehensivelyexamines
these methods, their indications, patient selection criteria, surgical techniques, potential
complications,and long-term visual outcomes.

IndicationsforSecondaryIntraocularLensImplantation
SecondarylOLimplantationisprimarilyindicatedinthefollowingcircumstances.
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Aphakiafollowingcataractsurgery:

Incaseswherecomplicationsduringcataractsurgeryresultinthe
inabilitytoimplantaprimarylOL,suchasduetozonulardehiscence,inadequatecapsularsupport,or  rupture
of the posterior capsule.

Trauma-inducedaphakia:
Traumatotheeye,particularlyinyoungerpatients,mayleadtothelossofthe
lens,necessitatingsecondarylOLimplantation.

Lensdislocationorsubluxation:
Conditionssuchastraumaticlensdislocation,Marfansyndrome,orother connective tissue disorders may
cause the lens to dislocate, leading to aphakia or visual disturbances.

InadequatelOL fixation:IncaseswheretheprimarylOL failstoprovideadequatefixationorhasdisplaced
postoperatively, secondary IOL implantation may be needed.

Congenitalordevelopmentalaphakia:Inrarecases,patientsmayrequiresecondarylOLimplantationdueto
congenital conditions that affect lens development.

SecondarylOLimplantationservestorestorefunctionalvisionandreducerefractiveerrors,improvingthequali
tyoflifeforpatientswithaphakiaorlens-relatedissues.

Review

Methodology:-

SearchStrategy
AcomprehensiveliteraturesearchwasconductedusingPubMed,Scopus,CochraneLibrary,andGoogle
Scholardatabasesforarticlespublishedbetween2000and2023.Thesearchtermsincluded:"secondary
intraocularlensimplantation,""posteriorchamberIOL,""anteriorchamberIOL,""scleralfixation,""iris-claw
IOL,""aphakia,"and"outcomes."Thesearchwaslimitedtopeer-reviewedjournalswritteninEnglish.The
inclusion criteria included clinical studies, randomized controlled trials (RCTs), cohort studies, and
retrospectivereviewsthatevaluatedsecondarylOLimplantationtechniques,complications,andoutcomes.

Studies on adult populations were prioritized, though pediatric data were included where applicable.

StudySelection

Studieswereselectedbasedonthefollowinginclusioncriteria: PrimaryfocusonsecondarylOL
implantation.Detaileddescriptionofsurgicaltechniquesandpostoperativeoutcomes.Documented
complications and patient follow-up periods. Studies with a minimum follow-up of 6 months.

Exclusion criteria were:
Non-peer-reviewed articles. Casereportsandletterstotheeditor.Studiesthatdid not provide sufficient data on
surgical outcomes or complications.

DataExtraction
Datawasextractedregardingthefollowingvariables:IOLtype(posteriorchamber,anteriorchamber,oriris-
claw).Surgicaltechnique(e.g.,scleralfixation,iris-clawimplantation,etc.).IndicationsforsecondarylOL
implantation.Visualoutcomes(e.g.,visualacuity,refractiveerror). Complications(e.g.,infection,glaucoma,
endothelial cell loss). Follow-up period.

DataAnalysis

Data analysis was carried out by pooling results from the studies that met the inclusion criteria. The
outcomeswereanalyzedqualitatively,withafocusonpostoperativecomplicationsandvisualacuity
improvement.Studieswithasimilarmethodologywerealsocomparedintermsofsurgicaloutcomes.
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Results:-

PrismaFlowchart

Atotalof561studieswereidentifiedthroughinitialdatabasesearches. Afterscreeningforeligibility,223
studieswereconsideredforfull-textreview,and40mettheinclusioncriteria. Thesestudiesprovideddata
onsecondarylOLimplantationtechniques,patientoutcomes,andcomplications. APRISMA flowchart
summarizing the selection process is shown below:

| Identification of studies via databases

Records identified through

Googhe Scholar (n = 561)

Records remowved bafore

SCreenig-
Database search using
PubMed, MEDLINE and E_I“f::}'e S

Aecords marked as ineligible
by aulcsmation tools (n=27)

¥
Records screenad Records excheded
(n = 470} {n=57)
L4
Rapodts sought for retrieval Reports not retrieved
{n =413) {n = 1905
Reports sssessed for eligibility Reports excluded:
n=223) Due io lechnical isswes and poor
quality (n=130}

Due o arkcles in different
languages, small-sized articles,
editorals (n= 53)

(n = 40)

r—
g Studies ncluded in review
—

FIGURE1:PRISMAflowdiagram

Techniquesofsecondaryintraocularlensimplantation
TherearemultiplesurgicaltechniquesavailableforsecondarylOLimplantation. Thesetechniquesare
selected based on the patient's specific condition, ocular anatomy, and previous surgical history.

PosteriorChamberlOLs(PCIOLs)

The posterior chamber is the most preferred site for IOL implantation due to its proximity to the
natural

anatomicalpositionofthelens. Whenthecapsularbagiscompromisedorunavailableforsupport,scleral
fixation of PCIOLs is often used.

Scleral-fixated PCIOLs:

Scleral fixation is a reliable technique when the capsular bag is absent, such as in cases of zonular
dehiscence,trauma,orinadequatecapsularsupport.Inthistechnique,thelOLissuturedtothesclera,with
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haptics placed in the scleral tunnel. Typically, two scleral sutures are placed at a distance of 2-3 mm
posterior to the limbus.

Advantages:
Mimicstheanatomicalpositionofthenaturallens.Providesstablefixationandbettervisual
outcomescomparedtoACIOLs.Long-termstabilitywithminimalcomplications.

Challenges:
Increasedsurgicalcomplexity,particularlyineyeswithsignificantscarringorinflammation.
Riskofsuturebreakage,infection,andconjunctivalerosionovertime [2,3].

Potential for IOL tilting or decentration if the sutures are not appropriately positioned. Indications for
scleralfixation:Severezonulardehiscenceorcapsulerupture. Historyoftraumawithlossofthecapsular  bag.
In cases where primary IOL implantation fails.

AnteriorChamberIOLs(ACIOLs)
Incaseswhereposteriorchamberfixationisnotpossible, ACIOLsareanalternative. ACIOLsareimplantedinth
eanteriorchamberandaretypicallyusedwhenposteriorfixationisnotviableduetoinadequatecapsularsup
port,asmallordamagedeye,orahistoryoftrauma.

TypesofACIOLs:

Angle-supported ACIOLs:

These IOLs are placed in the anterior chamber angle and are generally used when there is adequate
anterior chamber depth.

Plate-hapticACIOLs:
Thesearedesignedtorestontheanteriorsurfaceoftheirisandprovidestable fixation.

Advantages:
EasiertoimplantcomparedtoposteriorchamberlOLs,particularlyincasesofabsentposterior capsular
support. Suitable for complex anatomical conditions.

Challenges:

RiskofcornealendothelialdamageduetoprolongedcontactwiththelOL.Long-termrisks  include  1OL-
induced glaucoma, endothelial cell loss, and corneal decompensation [4]. Higher likelihood of
complications compared to PCIOLs.

Indications for ACIOLs:
Patients with severe capsular deficiency. Eyes with small pupils or dense scarring in the posterior
segment. Cases of trauma with damage to the posterior segment structures.

Iris-ClawlOLs
Iris-clawlOLsareusedincaseswhereposteriorcapsularsupportisabsentbutthereissufficientandstable
iristissueforfixation. TheselOLsaredesignedwithahapticsystemthatallowsthelenstobesecurely anchored
to the iris, either by suturing or using specialized claw mechanisms.

Advantages:
Suitableforpatientswithadamagedorabsentcapsularbag.Minimalriskofcornealendothelial
damagecomparedto ACIOLs.Excellentlong-termstabilityandminimalriskofTOLdecentration.

Challenges:

Riskofiristraumaorpigmentdispersionsyndrome.Potentialforpostoperativeinflammation
anduveitis[5,6].Higherriskofsecondaryglaucomaiftheirisisdamaged.
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Indicationsforiris-clawlOLs:Severezonulardehiscencewithanintactiris. Eyeswithinadequateposterior
support but good anterior segment health.

IntrascleralHapticFixation

Technique:

ThisinvolvessecuringthelOLhapticswithinscleraltunnels,avoidingsutures. Techniqueslike
thegluedIOLorflangedlOLmethodarecommonlyused[7-9].

Advantages:
Offers stable IOL fixation without suture-related complications. Minimally invasive approaches reduce
surgical trauma.

Limitations:
Requiresadvancedsurgicalexpertiseandspecializedinstruments.

Outcomes:
StudieshighlightexcellentlOLstabilityandminimalpostoperativecomplications,with increasing adoption
in complex cases [10,11]

OutcomesofsecondarylOLimplantation
ThesuccessofsecondarylOLimplantationdependsonvariousfactors,includingthesurgicaltechnique,the
typeoflOLused,andpatient-specificconditions [5].Overall,secondarylOLimplantationhasyielded
favorablevisualoutcomes,withahighpercentageofpatientsachievingfunctionalvision[ 12].However,as
with any surgery, complications may arise.

VisualOutcomes
StudieshaveshownthatvisualoutcomesfollowingsecondarylOLimplantationaregenerallyfavorable.
Mostpatientsachievevisualacuityof20/40orbetter,withimprovementsinfunctionalvision. Thetypeof
IOLandsurgicalapproachchosenforthesecondaryimplantationplaysakeyroleindeterminingvisual
outcomes

PCIOLsgenerallyoffersuperiorvisualoutcomes,astheyarepositionedclosertothenaturallens.Patients often
experience fewer optical aberrations such as glare and halos.

ACIOLs,whileeffective,mayresultinmorevisualdisturbances,includingglareandcornealendothelial
damage,particularlyincasesoflong-termuse[ 13].Iris-clawlOLsprovideexcellentvisualoutcomesinthe
absenceofposteriorcapsularsupport,althoughtheymayleadtohigherratesofpostoperativeinflammation
and increased intraocular pressure [14].

Complications

Infection:
Endophthalmitisremainsoneofthemostseriouscomplications,particularlyfollowingscleral
fixationorcomplexanteriorchambersurgeries.Promptdiagnosisandtreatmentareessentialtoprevent
visionloss.

Glaucoma:
BothACIOLsandiris-clawlOLsareassociatedwithahigherriskofsecondaryglaucomadueto
anteriorchambercrowdingoruvealblock.Elevatedintraocularpressurecanoccurpostoperatively,
especiallyiftheanteriorchamberisinadequatelyformedorifthelOLimpingesonthecornealendothelium.

IOLDecentration:

IftheIOLisnotsecurelyfixed,theremaybeariskofdecentration,leadingtovisual  disturbances such as
diplopia and reduced visual acuity [15-17].
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CornealEndothelialCellL.oss:

Thisisparticularlyaconcernincasesof ACIOLimplantation,wheretheIOL
comesintoclosecontactwiththecornealendothelium.Overtime,endothelialdamagemayleadtocorneal
decompensation and the need for a corneal transplant.

Conclusions:-

Secondary intraocular lens implantation is a valuable surgical intervention for restoring visual function
in patientswithaphakiaorlensdislocation. Thetechniquesemployed,suchasposteriorchamberlOL(scleral
fixation),anteriorchamberlOL ,andiris-clawlOLs,offertailoredsolutionsbasedonindividualpatient
needs.Whilevisualoutcomesaregenerallyfavorable,complicationssuchasinfection,glaucoma,lOL
decentration,andendothelialcelllossremainchallenges. ThechoiceoftechniqueandlOLdependsonthe
severity of the underlying condition, capsular support, and surgeon expertise. Advancements in
surgical techniques and IOL design continue to improve patient outcomes and reduce complication
rates.
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