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\bstract
.::]i.llslcclsulqeryinposleiolpolarcatalactisassociated1\ithpostcriolcapsulallel]tan.lnucIeLLS
.,,--,,r;r,..";,,,^'tltemtcofconrplicationcanbedecreased'Thcaimofthisarlicleistoreliewthe

, Lr...r,.',...1.r i.al lc:ttre'.anJtt..r.r!(l r(n'"1'no'l(r'u'rnldlc!'ard.,l'

1. I ntroduction

r, . ..t l!,r polar catamct (ppc) is a relatilel-v urrcornmon lbnn ofcongcnital catafacl accounting lbr around

: :,rlluolthetotalcataract ltprescnts; special challengc k) catalact surgconbecausc olligh likelihood
i..,.i",i,r,."prn]".."11r(i,CR)aiidnucleusdropduringsurger-v.Althoughincidenccofpost.riorcapsular

- , i...-,,.-., toit.",1, 
"poricd 

t;be 269..i, - l6%, Jl J l2l in olderstudies. its incidencchas hee r.cducedto l.l-n'i;

., i' . lll according to r-cce11t snrd,v.

.j.ir..,IrrcjdenceofPP(.raigesliomjto5lnl000|,1],IliStbundtobcbilatera]in65%-809,ioIdre
- :.;. fl] l5l. There is no sex predllcction in gen.ral'

t '!irrlr)-!l Postcrior polar cntaract is a tarianl olde\elopmenlal cataract Thc lens a! hale a snlall
.:.,tii. aiiirth. Howevc;. $a catalactoLLS chaigas usuallv occu later in lifc. It appca|s ils a uhite derse

, ,,,i' l"."iJ in the postcrior corle\. post.rior capsule a1ld the postcrior. subcapsular rcgion Thcsc

. . -,.-,it, h". 
" " 

diflere t appcarencc compat.ed ivith the r-outine posteriol subcapsular- axial opacit) thal

.::.i:lnr'oungaclults.Thercar-eonlon.]ikccor,tccntricringsaloundtheceniralopaciq''(bull,Se-ullc).

.,it,ltlt:,'tlnt]genetit:Jlthasbeenr,ecognizedd]atppcsccmslofollow,anautosonaldominant
,,,,.,,r",,." 1r",r"i, 16]. alhough it is occasional a.rl sporadic. Positive thmily.histor-r * as tbund in '10'li, -

, : 
' 

,,rt if ,. p*r"*i [i ] 12]. iio lecLilar genctic anal,vses ha.'c *rmorstr ated thai an :r,tosomal-dom inant

_ .,.ri,,, pui"r.otu."ct is.r gcneticall,..hetcrogelrous discasc [6]. The direct cause ofthe lenticular tiber

,,. ,i,.,r,"ilon cluring lens dc-_r'eioplnent has nor been u,cll understood. Thcre are Jilc genes attribuled to

- . . ,,, n,,lercataricrlL-lTP)th;lha\cbeenide.titjccl.CTPPI(ON1l\4 I 16600) has heen mapped to lp36

' ipil: fr., heen n..ucrntel rrrth f?l:'18 on 11q22-q22.3, dnd a Pro20scr mutation and a deletion

.,,.,,, ,JSiia"fll hare also becn highlighted ['1). The C MP4B genc on.chlomosolre 20p12-q12 is

...rh:tbrCTPP3(Ol\1lN'I6051E]).1[recrnLrlationsofP/IX]senconcllromosoln'10q25'38G:'A
1, ,,. 1'bpinsertion.and650delcha\ebcenr.ponedtocauseCTPP'l(ONII\161062-1)[6]'

:. Pathosenesis
'.:,.r.rflcnsoFacilvjslargelydelenninedb)'theanatomtofthelensandthetimingandnatureofthc
::.:..rus:.1thcabnoirnalitJbyaltelingthecmbryogenesis'1rhasbeensuggesicdthalpostcriolpolar
:.-.-..-..rLL:cr1b'pcr-sistenieofthchyaloidarterl[5] or in'asio. ofthe lensbv nresohlastic tissue. lL

: . . : t. : :.ir:i.fio1'poler cataract tbnns during embryonic lifc or earlf in infancy and usuall-\ beconles
I ,,.,,, 1,, - aa) ]ears later. The exact pathogenesis of postelior polar cetarlct is still unkro*n

-,.:-,.1,:cnnotccltooccurasaresultofgeiemutatioif6]'ApcsteliorpolarcrtJlretcorrs'I\'i
' -:::::::::r:.nhich.intheirrigrationpostariorlyliolrthelenscquator.cxhibiipLoercssirelen:

-:::-:!r il.{:ne.3ti\e chnnges. \1ith lhc fonnation of a characlelistic discoid posterior polar

. : ,-r,:: .:iJ :lr. ir..lrmulaaion of ertrac ellLrlar material [3]' It seerns that the high incidcncc of

-:_-::':..'i.:urirtc iLtrgcrJ lor those patlents iight be because of t\\'o reasons First lhere

:,:::.::: ,-: ,,t 11c i,llq,,ic to an otherq'ise nomal capsule. Scco.d. thc postel-io. cap\tLle itscll
..:-::.:lrinrr.tll) thi thaL ruptures to lninimal h auma.

' \ l:dir:1 Scienccs. B.rrcill)



3. Classification
3.1. Duke and Elder's Classilication [91

Stationan Circular rvell-defined opacity rvith central concentric ring on postedor capsule, giving a bu11's

eye appearance. It may or may 1lot bc associated with a sate]lite rosette lesion or nuclear sclerosis. The
statioDary type is compatiblcx,ith good visual acuity.

Progresslye-Characterizcd by radiating der qpc ofopaciry in posteriol coflex. Symptoms are more in
this type ofposteriorpolar cataract.

3,2. Singh's Classification [10]

4.,pe,/: Thcposteriorpolaropaciq is associated$ithposte orsubcapsularcatalact.

4.pe rr Sharyly defined round or or al rrpaciry--' $,ith ringcd appcarance like an onion with or without grayish
spots at the edgc.

lpe 3: Sharply delined round or o\ al u hile opacln \\ ith dense whitc spots at thc edgc often associatcd x,ith
thin or absent posterior capsule. Thesc dcnsc \hite spots are a diagnostic sign (Daljit Singh Sign) of
posterior capsule leakage with or without repair and e\rrenle fiagllity, the incidence ofthis rype in Indian
adult cataract patient populatioll was found to be aboul on. 1n I00

7l?€ 4: Combination ofihe above 3 types 1!ith nuclear sclerosi

Singh obser\,ed the possibility ol conversioi ofposterior Fol.lr .atrra.t lroln npe nro to qpe three over
following patients who for many years werereluctantto ha\ c rurs.n. He recommended not to dcla! surgery
unnecessa lyinthesecases.

3.3. Schroeder's Classilication I ll
This classification grades postcrior polar calaract in pediatric pairenls :..tid:ng to its eili.! in pupillary
obstructio[ in theredrcflex testing as lbllox,s:

Grade 1: Asmall opacity without any effect on the optical qualit] oflhe clear pan L.iih. leri.

Glade 2: Atrvo-thirds obstmction \\,ithout other effect.

Cradc 3: The disc-like opacity in the posterior capsule is sunounded by an area offuflher oplical distortion.
Only the dilatedpupil shows a clearredreflex surrounding this zone.

Grade 4rThe opacity is totally occlusive;no sufficicnt red reflex is obtained by dilation ofthe pupil.

3.4. Clinical Features

Postcrior polarcatamctpatients present with de1'ective vision and glarc.

3.5. Diagnosis

On slit-lanrl cxamination the pathogno onic fcature of PPC isbulls ere appearance. Examination ofthe
anterior vitreous llmy rcvea1 oil-likc droplets or- pafticles [5] and the presence of these should Iaise thc
possibility ofpre-existing posterior capsuiar opening. It call be associaled $ i!h other ocular featLrres like
microphthalmia. nricrocomea, anlerior polal cataract Jl2l. In addition. 1t has been lound to be associated
with ccto.lermal dysplasia, Rothrnurd disease, scleroderma. incontinentia pigmenti. congcnjtal
dvskeratosis, congenital ichthyosis and psychosomatic disoldels (Figure l andFigure2).



Iiigure lr Bulls ere appearance ofppc in diffuscIiigure ll Bulls ere appearance ofppc in diffusc Figure 2:,{ppcarance of PPC in retroillumination

3.6. Decision to OPerate

\11]jtolthesugeonsopinethatsulgelyshouldbcdelaycdaslongaspossibleandundertakenonlyu'hen

"rii-u. 
nna aitficutty in performing routilc activlties' Hou'evet rviren it is visually significant ir

:hildhood. it is consideicd amblyogenic, which wan ants an carly inten ention il1 lhesc cases'

C..umc]1ing-Durjngthepreoperativeexamination,thephysicianshouldinfonnthepatjentoftlrepossibilin

"itfr" 
r,"f"-rS a-pl.raoperatively, posterior capsular ruptulc a relati\€ly long operative time' secondan

,.nrt*io. Il"e,r"ol'int".ueltion, and_a delJ)ed \rsudl recorer)' In dtldltinn the surgeon should discu"

\,1'i',lC 
""frrufoto,"y 

for rcsidual plaque I t ] [2] a nd emphasrze Ihe poss ihrllh of preexisting anblyopia'

.;;,;ll, ;; ,:ases i LLnilateral pott"iio. poiu. cataract' Because thc understanding of posterior pole:

-.i;;;.;" autosorrnl domincnt coildrtion, genetic counselhg for thc parents in addition to scrccning r'

il*,ii.]."-u".. is inlpoftant. Anaesthesia-Peliburlbar anaesthesia \\,ith oculoplessure to soften the glLrt':

Ja.reases i11tt-aopemtive positive prcssure [2].

-'1.1. Surgical Techniqucs

'.ii:lc Osher et. a/. ll) found no diffcrencc in thc rate ol postcrior capsule rupture bet\\e::

:,:..,oe,Iulsitication antl extmcapsular catamct cxtlactlon (ECCE). Das cl. ,//. in a Iehospective anal\::'

.,.,i ,,1.,.1 ifr"t pf,u.o"m.lsilication is prete,.cd lo EaICE ir posteljor polar catamct as they found high::

,,,.. ..i.n,"pll*tion, \\,ith ECCE I 13i Ho\\.ever, they rccommended ECCE in harder cataract and den.:

...:-:l nlauiics. Thcv lbLrnd out that postcrior capsule ruptLlre occurs nlost comrnonly duling emulsificatri

, ,l -l...r.tlut ;u phacocmulsification and during nucleus erpressiorl in ECCE cases \hsavada and Sin;:

::r:_:rlrl-ralrxptuleoccLusmostcommonlyduringepinucleLrsIenlo\alinphacoelnulsilicationIl].\ll :

-':- . .,' ioLud it to happen during rcmoval of the postelior polar opaoit,v ot du ng cleaning oi :: :

.. .::.:.r:.-:a:ule nlter plaqtre removal [2].

-1. P h a c o em u lsilication

I I Thr Incision

. :r.::'..rJ. l1,rn i.cision fbllowed by thc injectiorl of\iscoelastic mdte al rnight he bett'r ': '

..:: ::::r::r iuci:ion. This will avoid the possible cl]amber collapse that might prcdispo':'

:-::-.::,.irr: crpsulc. The incision ofthe phacoemulsification surgery can be a usualcoa\il: -

-.,. ,: i. r:.r1. ar ll can be microincision for bimanual technique'



,1.2. CapsulorheIis

Idcally. thc capsulorliexis should be no larger lhan 5 5.5 m1ll because a larger opening may nol lea\e

adeqLLatc suppon lor sulcus llxatcd intraocular lens in case tl'lepostedor capsLlle is compromised. Although a

size of4 mmir Iess could be detdmerltal ii'the surgeon musl prolapsc the nucleus inTo the antcrior chamber

t2l Lrll.
,1.3. H)dro Proccdure

sclection ofthc proper hydroprocedure is onc ofthe rnost importanl steps in the nlanagement ofpostcrior

.ola' cataract. hl"si "l tlc auLlors eonsjdcred the cortical-clca\ing hydrodissection [14] as an absolute

lo,rtioinOlcoriun,n pLstcriul pol3r (ctaract cases, as it can lead to hydraulic rupture & can precipitate an

ln.tant ru"le,_rs d.op. \\rhile Fine el rrl. [14] did hychodisscction in mulliple quadlants \1ith tiny amount of
fluid without allowing the wave to transmit across the posteriot cnpsule'

,1.4. H"vdrodelineation

H\.droJeh carion is the ntost pr'et'crred hydro ploccdure. It hclps lo separate the endonucleus lionl dr.

eJilucleus & prcr e1lts ditect]l di\ttrrbing the posterior capsule. It also c'eates a Inechanical cushion of
.'nirrrcl.u, r.hi.h rct' ls r sif.gu.rld. Il is wofth mentioning that the su-gcon shonld avoid rigorous

.lecnrrT_e:-i"ro "hclap'u :rr Drpthcl thrdclinea ioll.

,{.5. Inside-Out H}drodelincation

!hsa!ada and Rai dcscribccl a technique that u'as dcscribed 1br dcnse and posteriot polar catamcl called in

side-out delineation Ll5]. In this iechnique. a trcnch is limt scuipled and a right-angled cannula is u:ed to

subscquently dir.ect iluid pcrpendicularly to the lens tibcrs ii the clesired plane thlough onc 
"r 

all of the

rr-cnch.Thisuouldar,,-ridthepossibilityofinad!ertentsuboapsularinjectjonandolercomcihcLlitlr.Lrlilof
introducin.q cannula io a significant depth in a dense cataracl

,1.6. Rotation

Itshouldbe aroidcd. as attenptto rctate thc nucleus can leadtoposteriol capsuleruptu-c ll '

{.7. Phacoemulsilication Partlmeters

AccorLling to srudics. slow motjon phacocmulsification with 1ou'pammctels ilr.Lllr L: 1..3d. Thc 1o1r'

,".rrr, o"na aspifation rates ntaintain a very stablc chamber and thc redLlced lnirr.,\',. .i:r\.\ l.ss fluid

aroundthelens.

.1.8. Nucleotoml Technique

BimanLlal cracking and division ofthc nucleus involve outward movcrlrenl! r.:1. i.::1 .lfifr fic capsularbag.

For nuclcar scleroiis > 2stepb]stcpchopinsittLand]ateralSeparaliont.':l:t::-:r:::ir:.hoppi11gShouldbe
xseal. Thc res Lrltant fr.agments ara removedwitha stop and chop and 5lLll'1.'.r_::1.:.ra ll FLrrsolinuclcus,the

entir-cnLrcleuscanbeaipirated\\.ithi11thcepinuclcarshell.l-ccandIi.'r:..,.1r:.Jllr.nueleusinthcshape
.rf the Clcck Letter larntda "1 tecl1nlquc", rhen cracking along h.irr r::::: lrrJ rrrnlr\ ing ihc distai cenual

niece. Thc advantage olthis is its gerlllencss in not strcrchirs il: ..:i:(:lr ''r ]li.e renro\ ing the quadmnts.

."p.ciall) th. fi rslonc.

J.9. Epinucleus Removal

R.,no\,inqthe epinLlcleus is agai thecriticalstep.Thc;enrr,rlplailLleshouldbeulrootedlasttoprcvcntanv
:pin.clcai lragments i'ro11 611ing into the rirlcou: .i1\iI\. lirst Ih. leriphcral loter hall of epinrLcleus

.h.ruld be str ip,_ped olL cent|al ar.ei ol epirrr.rclcu: r enr:rins atlachccl. \e)it. rhe pedphcral upper epinuclcus

.ribi,rcisinn"i)' c"n be nrobili/..1 rvith gcntle. locel. lnLrlliquadrrlrt h-vdrodisscction rLsing a Iight-angled



. -:' _.r i -:r'!l l.li L1:l' Sone surgeons ha\e suggestcd lclfoiring viscodisiecljor L'i il '
. ll -, ,,. \ rs.'oehjiic irndcr thc ciprtrlar cdgc ttr nrobrlrzc lm ut cpiliucleus ll pLrsl'ri':

' : .'.,.,,i,.''.qt,,1.-itt'"tt"'tai1-"1s11 l'ehrnd \\hrch Lnn b( dc'rll ."ith \D:\1G la'i:
. ,. . ,,:llutrtelt. Houe\'cr. solne surgcols may prel-el-pdmary poste or capslllorhcxis llj
. :' _:a -::l:.:iion

- P.r.ri0rCaP\ulerDehiscence

: l,t tttrh s\ signs ofpostelior capsulc ruftuc dul-ing cataract surgcr-'- and ils call-v lnaragemenl

:,,!i\ i:!Laloutcollles

- - : r:: ::.ilr posterior cafsulal dchisccncc or zonular
_.' .,rrberil lth molllerltitrll-v erllansiorr ofpupil:

dchiscence inr:ludes suclden deepcnilg of fic

- :.:-: ::-:,:l'icnt appear-ance olcleaIred rellcxpcriphcrall-v;

.:i').rlent LlIabllit,v to rualc previousl! lnobjlc nucleus:

: -.:r . l.rlc1al Llrsplacalnent olnuclcus and paftial desccnt ofnucleus into antcrior vitreous l'ace'

:, ,7)4r Rclaincai postcriol- nuclear liagments grcaliy. incrcase the rL5k "f fn\tLrprr'rti\e

. ,. . 
",1:;';,,,r;; 

t;;;ili:,,],.'i r'" t"tti"" 
"J 

t'r'scq-uentl'"..b1:postirior seg,'I1l apfroech' Thc likelihood ol

,..:.J ,,":1".,;;:;;;s". rh" longer t1,ejo.rerr.r .apsutc r upnr,.e goe: Llnrccogri/cd. Thc delection allo\\'

- - ,i--n_ii* .pp.,tn 
'tit1 

t,:lconrienloalrrgeinct5Nnorcitrxcaf\lLl(-e'rl'llJctcxtraction AbrLlllcsce t

I ,...';r;, ;b,i;;; ;;ci lap iat-v sirt< trtiot'-el' tl'" liqucfied vitleous *ithout anlecedent \ilrcous loss'

l. ,.,l".. iio,,,ugi *rrponing loimcd ,,iiieois is pr.esent the nucleus 
'i'i1l 

descend only patiall-v, allo$'ing

, rrl ra:CLlemanoaulel-CS' ThC

:.i sr'ul.-grl for rccorcrirtg a descending nuc]cus is to try to chase and spear the nucleLts propalling thc

nray snag l itreo,.rs in the tip, N irich coulr! lead to
.',,. ,,,rii AtL"u,pLi,,g lJphacoenulsi]! or aspirate it

rclinal tcars or al-ctinal detach lcn!

l.lOLlmplantation
., r,rr rrrr Ll,:lr 'l . '.....,.iJ.','.l rllJe''ilc.'leJ llllrll' cJ11' r'"'''r- o(\f-'J 'l(q'l''r' \

,,;:l','i,i,r;:,:..,'. . -..,. :-,,(.\( ."(li il r.,arcrr lrr r,,1'l . r.r'.t.rki r.:. ' o''r"'J'"" ''"
,ll ,111,L.,,"t ..t", '. 

i,,ii,1* ,i,. ,'pL .ui'1"'' Rcsrclual viscoelasiic rnaterial is r.crnovcd al lhc etd ln

-, ; l,t rent. bcf,,re phcrng r1t; p.,.tcrrol chalnbcr loL in thc cilialJ sulcLrs. csti1nT re lhc sulcus dianlctel

:,..",i", il," fi",Jorxal'\\,lit: 1o-o hitc comcal rliamctcr'. il neccssarr'. an attempt can bc rnade 
-!o

r n,,..-c'.'<..t r.',.lJsc''ur' rl'u'"r'r\i' r''o''r"nl r" rr 'lri 'c''rr \ 'r'r:"rl'l 'rl llc
' li--t ' . .,,'.f ,'.," " '''Lt;l r-'Jer ' r rhcbr"'l 'rRl '\''-l '\"'.. l(r 'rr':'' rr "'" 'l

r -:r:. r,ttcL iriplanting pciol the viscocl:rstic shotrldbc removec'l

':-rnrL.rl l'hrcocnrLrlsific,liionll:1][]6] Binranualphaco is ver) good opiiorl iorpostcriorpolal cataracls

,,,,1,,,r,r. irr.,i.i "i"r.nrpliirrions 
allnt''jllg posterio' polar calarlrcl c\tlilction to be pcfonncd rt'iorc

i r I lr.llaldcLladl anlages ofbimanual phacoemtrlsificalion are

- rir',,llc'dopcralingcn\iroa enllbrslowltrotionphxcob)\'ir-tueoiitslorvfluiLlics;

r !: : l rllrcL l$ rl offhaco neadle firsl \1hile nlllintaining the antelior chllnber \1 irh lnfusiolr liom thc

' .:.,r. r: ri{ilins choPPcr'

.1.1 L \toditled Ilpinucleus l'rcchop lor Dense l'olar C:ltaract

, r ..r.rrlLccnrcnl oldeisc posterior polar cataracrs. ilutcrior-cpinLlcleus is list pre.hopp.d illpiecerrcal in

-..:r.Lr.,urcrbcfirrerrrobilizutg.segmenring.andemulsif),ingtheclen-seendoiucleLLslll].Thisislollowcd



b,v the rernoval of fie posteriol cpinucleus arld posterior polar plaque. Be!ll::. :' ,'"r_ r' rrf'osiiioned at

dilGrent mefidians in the 1llid-pe phery ofthe anterior cpinucleus, ir slof': irl.:.: il:.:nlr3l pLlsle or

epinucleus.d'Iusa\tidingcxtensionofthecracktowardtheposteiorpoLarph.1:::.,:.::-':::rtr.lFiLll..

P/?grosir-Prognosis of cataractsu|gery is good if itisdone carclully.

5. Conclusion

Though poster-ior polar cataract is a challengc lor cataract surgeons, paticn.c rr'.:
attcntion to the technique, lvhich includcs calefu)ly sizecl capsulorhexis. aror,1:-'-

: a:i,'ulous

h),dlodisscction. gentle h) drodelineation, alraumatic nucleus handling and tackli|= ::

piate in the last part ofcortical clean up. ensures a safe surgell' and lavourablc poslof::.'
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