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ABSTRACT

Sur gi cal odortrreacmtimaagiind@dsa t o | mproveompat i mgnodl i
anterior ahdmpestadi eshi sfying c¥asrmeotuisc taypppes
ofr opst heti c isyrairse daevvah déeasbd (eRf Br i n technical

desi gn: arht faocallOiLni om0 st Alesi s, endocapsul

basedarPrd Dcust omi z edle pAdtnod sk Heex i @shtaeincge cl i ni c al C
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severe ocular trauma and oncpati @oeysssdse nfaun cct |
review ofompdameadtoun € a | and functional outco
Of185 afbuobdesn70ifelrhtlled t.Bsuledrn gRilpBs of y
were: Opthech, Arttiefci,cibumnthreopt i cpmattikeéObhé
Both glaest batdc ome | mpruowed yabmeari son to o
intraoculla®Qf psessucedénce was higher in the

prosthesis dieslwacsathii@meirnaifdBdi@ Ophtech gr ot

| NTRODUCTI ON

Ocul ar injuries ar e fregquecdamegsescwey & e d
retoration i one of the most nAecgcl oercdti endg  at S
Canavan and ArRdRe rey tsIe/v.e3r% obfl unt I njuries h

abnor maliietsit es z , a i th¥ Kspeode luckfar cont usi,onf oarndg!|
iris sphid@Weri ticidd®Bi Wl gsdstraum@kamotami et da
obsemrvaddi al yoifs 3i7d €Yy e3%wi t3H r o pe rlagdaguedse i r
traumat i c,trmreyudma taisc si r jisi ¢ @di aicyiesr s premlrapse ar
i rPfilscaumati ¢ sami cdorthiphaerttei al abs arsc & omfs eiqruiem
a dialysis of the iris root and exttusiaonbef
secondbpmypettrrdaomg | esst olommb clagugsaimMmeap cut e r i s
intdaogcurle3Rende a( rupture in the poi®mt of I
di stinction must be drawn with pseudoanirid

posteriorly by fibrin inTihe aprleys eanncde socfarmatjios

i ot h an icndiiaatyo rpbtoldéyt tirnmcurneasks eosf &phhet | &sfi sgl o
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eyeball . n\VOilcwee meltdt o gedbe@endshe eventual sur
complianéi maesaged, ocular reconstruction bec
of vision, aloi zceo ngnatre rmeotrta nabnedr p(oAs@étner n-&ba P C)

estadl sahisfying c’@Ocmdtairc regpeaasitatucaloennd arre q

(lof or treating aphaki a, i ris prosthesis i mj
corneal opacity, corneal transplantation.

The iris plays a cri¢scantir @l ei mnr @dipgad ng oas
well as increasing depth wiftffi ozwsoptuirmalg sicg
about 3'%i § damages can determine g'llar e, pt
addition, in combitrmas$ $ trhseswi atrhaat b hoenr ioefnts® e g me n

AC and*PiICerefapdbakia and aniridia have to |

various ar t/iofri cairali fli@L adnd r i-lseds a pAh'Alaagsni o r mi

but n omo rlpehaosito,gi cadu@als i anidamagreisa, heterochr
can | ead to _psycholtogihcealp adii ssna msf acnotnoneusnd rcvaet m
unconsci ouaflayc iaanla leyxspersessi on i nanlde sasn tahlatner2Q
appearance is quickly noticed as annoying

Ther earaircecu sv tnoe t choordrse c t I ri si rdiesf i &£y etnecyy, ,sumg e
cosmetic coloured contact | enses, corneal t 8

i ntraocul*3%”%%mpdsatnhtest i ¢ iprriosv iddeev i ac epse r(nPal nDe)n t
soluti on to tarnadwmatbhiec caantiergodriidete @prn omd toh e3s i G,
endocapsul ar caps)ulbaars etde iPsliDo n aPnidn ¢ u(s@ ToRni z e d
FirstllQL @pPrnobehdsirst twho r@mpoACed ehbhe wush
surrounded by a col ored ?Wiaaphr aognm wans 1Ch700y,c
i mpl anted a PESiundmadhiearphewagml, in 1994, r

di aphragm 1 OL in eye with co’Alcheenintaailn aandivraindi:
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usingl ensi sdi aphragm S t he possibility t o
Si mul t amte otursd ymo mevst di aphragms are produced
Ophtec BV (Groninganidor Ther Né&Gmibedr [((aSnds tlgar t
c o mp amri cepoisgel d -famlddparbdreet hevsesh a | arge di amet
wide -scteeal int8GAPNn WilBMWAsubsequent cornea
astigmOphsmpr @&ucherst itshaen E i r is r @aoard dtabyet i o
i n bcloadakuAlr t i sanE iris ,reavandtabd @t iion flpQlt hor
bomahder firis *6RntA%dotahteéronmodel s avait bB3llle i n
aniridi,a sludLt albll e f or scleral ,amd |IGitrsc ud md |
suppor tleadnfsbr sdé ntr acdpiplrarh e i »GartbiHo ngpri cedcuec e s
i rdisaphragm bl ack | OInt mo d éales wii hphlaaoryt asbiliteh 0 @1 t
fixation or Il nn. the  capsul ar bag, t hat di f
i mplantani andi hoi FGPTH°*4P©t har emodahbridichu
| OL of ocular vision |l ensLydgdire eINd $t i(d ndir &aj
made of soft PMMA Pwaztdeeryieald deescarli bed by

Endocapsul ar €M B g me p eds B hnBsseirgti aab | ssma |l |,er i nc
without the. oMdrichhdr pprradwmes a wiadairl aarbd ee d
bl accokl @md suscept.I®Neer itoousf riarcitsu rseeignmeenrt cse da r feo
t he implantation in the capsul aarnfdbag dorf f Eoe
t ypeisriosf ‘Féf®Opths ec prilordiuc eBr @ theehRS(iacv aSy abl e
| i mi t ed hoomlared edoeussi gned f%*'* the capsul ar ba
With the arrival of segment ed pr oisstihoensse,s tthh
i mpl ant of PID became feasible in eyes with
postoperative cosmesi s nor t heo lpanprigiddd iAa mewae

opti madu.s t Tom&rlteixfE (cDra.l Scrhiosildar Il inn s edu n&molp t i ¢
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AQ fisledabdhuwst omweabl good physiological desi
appeald agmanebe fixated by scleral S Uwiutr keo wtr [
fiber-fte@edbewrth an neemb efdideeedr prod sylbwo 6k , (  waicti H
the suturing of the deRIiDse.t T enaemnadonmlaiimpedt fad
surgery to manage aphakiajiits ibnbee nadbesde f coa fl ¢
in a pH&3Wihempyantati on c alnOlbei ncpolnédiengeedr owei tt h
al desagmipl @ nseacthinavmguule sor wi' t hout Il OL i mpl ant
size and type of f%asi ded eat ianldeusdbgrecpsd vat u s
of gl ar e, atbhhtattr i Mauyteer teot a consi derabl e reduc
bl ocks scattered ultraviolet rays and mini mi
t he *88"4tprovi des “excel |lemd raeprtehsedntcss a egad d
di aphragm for . c.0wfad?iSndmrsteqluiendt isoud gecé mast s |
me mbr ane endot h®&MEKS$ urkgeearayt opl aphys (pl ana vi
feasible also timi scfikPADpriédsd&nrmdén dfhes Ophtec ¢
(rel abell ed, originally Reper), manufactur e
Opht atpl dabl e, highly custbomtzabimbi h&df it hies a
the simultaneous implantation of °RP®% nhd 1 OL
isncl udesdembdesdl ofuossrcapsul ar bagfifvea@indn,t hp
haptiwsth or witXdlutt joptatabd| alfdfdeledardst i ri s
pattlereasd ous desi ghsRDaedrmcsdeles oh Table 1.
Asi,des meti c arti faiicn atlo ichangde vtihceescosmeti c

predominantly in tehwierd hworel d scdumti rtieas ,r eghul &

deviNeewCol 6 Khhns Medi cal Devices, Corp) is f
above $°Bempliioeat described in |itthemptane fer
cosmetic use are gl aucoma, corneal decomper
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retinal vein ot®Biliugh b@tadnlalr acra tDeervaisccte. s ol d@D | ie
designed to be placed in tehedsms,ufcostiofaphal

behindi anyémnants.

AM OF THE STUDY
This review aims to dddIbiecht cotrhewiwvahroiucusl QLy

|l iterature and to analyse @and compare anaton

MATERI AL AND METHODS

The strategy of the studyewasr ddsedpomt itnhge
systematic revi RabsMed mehaamMNaltysinslMeldi br ar
interface, wwws pubmed. gov) , Google Schol ar,
engitheeseta i apprloprée aatur e. Il nstitutional rev
required.

Search metilhadsicles selection

I n the firstd rfeslelacwihwegrhkesgpdarambgeimeat mat i c
aniridiabo, At raumatic aniridia surgical trec:
tthe adrvwemnpéeadsearticles containing keywords r
articial i'ris such as AMorchermwe,r e hd@tedept i
artilalsgeedt he bi bliographyanaf ctome i deltkhdec r ed ¢
current reseAfrchtiwereepdded. coldl eomdd napplownk
the electronic searching tool were examine
information was obtained by the tiinlerderthi
evaluate whether the i nbdtlwaseo®n, caidiescwas wieo re

two reviewers and a third reviewer ( RF) wa
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published in mother | anguage rather than Eng
FebruarAr t2i0c2l2e.s Ipirneisceanlt i mas ecs of at | east o]
prospecti ve, of surgical i mpl ant of an 1iris
were revitewées with no cbobmpl enhei dahaeoofiao
the meandppestoperative BVCA of the acquire
the text nor in the tables and box plots wer

Data col Isetcutd iaoégn® gaanrdi sati on

The foll owing data were? cold ected:ypaeutdfor 06:
prosthesi s, number of ~eyes, follbwstupcbodmobath
vi sual B@¥wiotnwe¢ted to | ogarithm of mi ni mum

complicat iTaees trragteisc resul't aneld gdsartehe mpmprve
of these,imamomet erhan 50% of patients in ever
Complications rates 1 ncluded: prosthesis di sl
out come reqguiring repl acement OR p®st erhiyprot
ciliochoroi dal det achment, vitreous haemorrh
(RI'TSpersi stent anterior wuveitis, endopht hal
anterior chamber, cystevdl mpmehar obedemao¢ €l
endot hel i al cells | oss, corneal endot hel i al
keratoplasty ( PK) rejection, P K dystrophy,
neovascul arisation an@) ,neolvarsciud alr meé¢ awa Demal
retinal det achment (RD), severe complication
Concerning the BCVA, visual acuity Iline sc
foll owing conversion avias eqalat8olgMARG: pleircget i
hand moveme2titl3oegggVARl, tlad ght p2ri@cegpMAR,Nn neog ulail

percepti 8lnoeMAR.I to
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The articles were divided into subgroups ac
i mpliamtG@pt hech, Artificial Il ris from the Oph
Mor cher, Humanoptics and ot her prosthesi s,
bel onging to the previous cited tapagoereineées.
which one or more of them pgrheeselhtedorchariatce:r
current study, a selection of the only elig
made and summary statistics were calcul ated.
Statabtanal ysis

Pubblication bias was: assessed using funnel
Heterogeneity among the studies was quantif
considered stati stviad allelo®. els lig2foF 0 %.a nPr avhteme Pi
wer e pool ed by -anealnyssi cf uasi nmget a he Il nver se
transformation of. the cluaicrodnee sptairmartedarerf, orDetr
met hod for confidence I nRPReawal comftdeBcandr
i ndividual -sftfuedlates modelxed o combi ne dat a W
heterogeneity was | ow. Whdnrf eR<t0 .mo doerl [Iw2a>s5 0u%,¢
a more conservative estimate bdfy dfofrectt. pRe
clinical het erogenerietgyr eass oas sasensad gt i Isy wme tha
i ndependent (group factor) variable and adju
outcwmeseported iwaleasxthudyddivaat omi cal ly (i mj
Their association with type of prosthesis wa
the contingency table where the number of st

anal yseduwdreal awvon h RStudio 4.1.2 software.
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RESULTS
Thlei tesaadauck returned a tot al of 185 artiocl e
were applied. The fl gydehiacts tieepresedyedel e

the systema3awentewiaemti cles fTUHd& iddiehigddep =

oPl Wwekbe Opthech (15 articles), Artificial | r
articles), Hu ma n éoptthiecrs p)(283s tahret 6i coblteassy)l. eadnnd n hw |
more than one type of I riss ~prosthesis was

appropriate subgroup.

For BVCA, only studies who reported more th
statistical di fferendcief f ef e BtV CA r d(sftilvmasrins tzhmg
Regarding the complications of surgery, onl \
five cases were evaluated. The following cc
di sl ocati on, uectiitors,, KDME, cd@PKneeaelj endot hel i e
haemorrhage, hypheinmaci theygppod ioqtyer |i0OP (1409 Mo r ¢

in comparison (24 %HArntainfdiRcdiivagl©p t2e9s8th dot her

o

prosbhe8tp val QeO075). Prosthesis dislocatio
Ophtech group (39%), I n comparison to Morch
(24 %)oaahdr (aoMhesxiDa 6.H® we vresy mme ttrhfeu o i e |

pl ot s oat icoonnsp | riecl adoefd pwiotsht htelsea st yp OP ri se e
was  visuaBdtyh npltarceedand aest &tliDenp o Talina ogne i mp
fiot her mr oMbhebes and Ophthec group grheport e
incidence of glare i mprovement i f compared t

89% of cases ver susA 6b6e% te@fro uditece@meegtvecs s st at

significant in Morcher in %wsmp&7T%,DBpb )t 00 Hu ma
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DI SCUSSI ON

The PdU®hAObul d b apkbkr paaoneanttdoama Icwatlti roanu nmaot iacn dani r i
sol veé unhbeiisosnuaels r.d Ina taeddd hteommlingnt ati on shoul d
associ at edonpol i catNeodinf f eirlVMCA mMpr ovemehhe amon
di fferentemegr.d€/fesiinspr ovement should not be
i mpl antatitonweimt aanl Al ncrease of t he BCVA af
cataract extraction, secondactyi dnOLofi mal aretwe
resulting enhanréTehde dgelpatrhe orfedfucacidis.n further
out cblmmanoptics group- -l ead to @a | owerotihneprr o\
PI DIsh.sa rel evantohisnd#emgoegei tohfatt he most di sa
ofiris damages, with consequéefnAl |phgrtooupphso ba fa
reached excel leasl.lnaestlset ngl yut eovomme s f t he
custonmnimd bd&@sal asti c ¢ o,d nexs teh edpipoertep awnadse t o b e
wor se tMoamrmheh®ehgirsourpesult could be related to

patient tieahomegeneons col oured PID and a cust

Humanopti cs Al I s proposed to the patient wi
Every i mpDantthplaent i al ri sk to reduce the
compl i cati onso,uland epaatwiaernet sadsvh sed prior to

eyes aret h-dpset iwn-gel dtread maomlpn i cat eoasure al
casephtofdmsnssequent to the implantation of v
i mpl antggdlecrompensati on of posttraumatic eye
peri®dThempl ant cah PeBsurtmwment bl eedirnigseinto
gl aucpormoas,t hesi s deviation or dislocation, c a
resi dual i ris tissue forming arsmatoondaony pogp

synechiae requiring*®®%nechhel yali scaiCMEDbROwW
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this type a@afidsusgetyongly influencedchyason
anterior vitrectomy, capsul ot omy, or periph
circumstances after severe ocular trauma ar
count bef'®PHTheumomr ysigomdliicemtiggoaps were |
rise, higher in the Moeldokanr i @gmqoum, gdamdr p mo gt
asymmetry of the funnel pl ots of complicatia
prosthesis dislocation) was visually notice

cautlinon.i teecroanduarrey, ¢l aucoma has hypothesised

p r-eex i sttrianugma , to the management: of the visco
proper |%Alftilkaugehd,. t his complication seem to
ot her:i RI Dhhe case. pds tHuprearnaotpitviec si,ncr ease in
pressure ofprtolsé hedges oof t hteheeot Faepmgntbody al

behi nd t he impl ant .colmpr omms i b pthEegihdatnigrhge e

gl aucoma i.s._a frequpmnst torcauu nadrt ‘Madotntog $he sd.p e ryi pt

—+

rephi ne’ purnicnheetse rato ft htenepei mpl anf®Ac@iué eéd ov@OFP
can be subsequent to anglleet eclcosnuplei csaetcioonnd ad ¢
i mplantation. offt Hecrmasp@dtgcasisrsi ve enl ar gemen:

rretracti on roifs tshueb sreegsuiednutalt oo t he entrapment

bet ween the PID and the AC angl e. The scl er
i mpl antation in the capsul ar bag (including
t hc emp | i°CRactgiaornd.Dngli Bl ocation, it can happen
i mpliamtt he cutrhhenhi ghern ewate was reported in

casedArtiosanE iris irmploamwthicalt h-anc tZ@Pldaks si ri s

prone to dislocation, e Vv eanr ei-sfs tnhcereed | sPU rDgsi, ¢ afl |
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durable threads such as 10.0 polypropylene s u tsutrhee saitairescommended
covewmiegd schker prexftkekammsal suture erosion

Il n conalrwsican, correctioanobet acaumanaivtegwse ¥Ndni
PI Ds that diftfeethnprcaflodndlify ciuhnty of 1 mpl ant
dependeptretegi sheng clinical condition of th
t he paftuinecnttidosn al eaxnpde c¢ A# mManisgcr oassshhessanE i r i
recoatsitom i mplant, Artisahnf anisiachi@@@ob®Laubctt
support edofplstce d aBnél tphiee csdiimagplhes agm bl ack | OL
Mor cher aiGembeH good functional solutiom for t
simultaneous!| y.ndomnc aphseu |oatrh e@lBsri bdbes,be He IdT 11 s
ProstheticofSyGprtmed | P5)are recommeanierdindina c a
presence of capsul ar support, wlsardelsagned i
ciliaryheulpcwgressive evolution of these pr
cases of a higher palthe nddrss tcrolsaneitdc efx pewd ta
a€ustomfl exE(Brti BchmadtllirmsemoGmb H,o rHutnhaen o p
proposal of morphol ogi cal pattermgstoffi momé 1
from t he Ophttelce clvsmgyaody meotner i al s t hat al |l ow
smal er cornkalthesée smone, remaent prostheses
to the previous rigid and fmaros odiodusrtnips to stt hee

be combi madamg @ tatpthéa kciaass aibmence of capésel aecoHan

ond@das atdhdei ta dwmardt age of t he simultaneous T
Technically, the management of aphakia and e
( Al and | OL) I s moirnep lcahnatfalteinoghew g ceh a mbat he on

c har ac.tSe rxi sttei cchénuisqtuoensf | eefx E i Anptl iafnit @itd lonl r(iwd t h

| OL i mpl antation depending on the size and t
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by Mayé€?l mets esl .of smaller but not directly

i mpl ant aAlSegcrceonrt dé-§mapeéd Arti fi cibaydi deg itso Su

t he Resdatcecwalnilquiey . I n pseudophakic eyes wit
| arger iris defects or persisté&mi eAosysdirsitaesdi s
Sul-Bugsated Complete 1@ sl nncePssesudofphpkeexiEy

stable capsul e, t hed B u gAcstsa tsetdetda EHiontpm iagnti e ai €0 |
l ris in the Capsular Bag in Combidatwi om wihte
addition of a E&amRgeni the Hefhects that | ack
PMMA | OL and Al have tothedbemplaeed Ltoi & hBr
| mpl antation Sutured to theFiScateerda Ilinnt rGooncbuilr
Aniridia and AphakDbtae cohfniVg uter.e cA noln8 ézrteddi inEayheisv e
of Backpadak s Prost heisn sCo nmpil nmanttiaccn owmi t h an |
Aniridia @redhAp galeil Dp eSnkayl |lymp Itahnet at i on Dur i n
Ker at 6ipd afseaasi bl e if combiné®ewgdrAag tgdrifcaradt il
from the Op,htheec a o ® p k ayfa bindet i ¢ ®rbitmgvan e d

pol ypropy!l esceovied.edd swtcured afilgdil aprsgi cal tech

the "I mpbéant eateisen | aisg il iDf incoudl etl stt @ psea rafnadram d b
Il nexperienced surgeons, as it requires surgi
for the management of scl er al sutures in t

procedure of concomitant ki mplcamtdati eamdipf oman

anchorage before its implantation.
Finally, it has @bl bée heppciositd@sebatr epott ec
avail able and even the most recent ones are

recyentplroposesdt onnoinzabl e p rcocsltohueessess eixnpehbr ee

customi zabl e ones.
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FiguFéoWw. chart shows detailed information on
eligibility, and excluded or inclibededasios otk

the type of prosthetic iris device (PI'D) int

Records identified through database searching

(n=185)

!

Records after duplicates removed

(n = 160)

!

Articles retrieved for full —text review that satisfied all inclusion criteria
(n=70)
1 ] | | |
Ophtech subgroup Artificial Iris from Morcher subgroup Humanoptics subgroup Other prosthesis
Ophtech subgroup subgroup
(n=15) (n=29) (n=128)
(n=4) (n=3)
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aBlAniridia I mplant by Ophtec BV in the righ
b) CustomflexE Artificial 1ris by Dr. Schmid
the left eye.

c) Artificial Il ris (relabelled, originally R

di stributed by Ophtec in the |l eft eye.
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