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Abstract 

For la llong ltime, lmany ltrials lhave lbeen ldone lin lorder lto lcorrect lrefractive lerrors. lThis lwas leither lwith 

lclassical lapproaches lsuch las lspectacles land lcontact llenses lor lby lrefractive lsurgeries lwhich lhave lbecome lan 

lacceptable lalternative lfor la llarge lnumber lof lpatients land lsurgeons lover lthe lpast lthree ldecades. lPhakic lIOL 

lwith lits ldifferent ltypes lhas lbecome lone lof l lsurgical lalternatives lin lorder lto lcorrect lrefractive lerrors.. lThe 

lpresent lwork lstudied lthe leffect lof lanterior lchamber ldepth lon lcorneal lendothelium lcell lcount land lmorphology 

lincluding lcentral lcorneal lthickness l(CCT), lcell ldensity l(CD), lcoefficient lof lvariation l(CV) lafter limplantable 

lcollamer llens l(ICL) lsurgery. lOur lstudy lincluded ltwenty leyes lwith lhigh lmyopia. lTen leyes, lwith lAC ldepth 

lbelow l3.50mm. lOther ltwenty leyes, lwith lAC ldepth labove l3.50mm. lAll ltwenty leyes lwere limplanted lwith 

lICL. lIn lboth ltypes; lthe lsurgery lwas lsafe, leffective, lpredictable land lhad la llow lcomplication lrate. lIt lalso 

lprovided lrapid lvisual lrehabilitation land llong lterm lstability. l lFollow lup lof lthese leyes lhas lbeen ldone lfor 

lthree lmonths lpostoperative. lWe lfound lthat, lThe lBCVA limproved lone lto ltwo llines lfrom lthe lpreoperative 

lvalues lin lboth ltypes land lthe lrefractive lresults lof lboth ltype lwere lstable. lAs lfor lthe lendothelial lcell lcount; 

lthe lprcentage lchanges lin lCD lis lmore lwith lgroup lI l(AC ldepth< l3.50mm). lHowerver lNo lsignificant 

ldifferences lwere lfound lregarding lthe lCD lchange, lother lparameters lof lcorneal lendothelium lbetween lgroup lI 

land lII. lBoth lgroups lcaused lneither lretinal ldetachment, lnor lpupillary lblock. lHence, lACD leffect lon lboth 

lgroups lwere lequal las lregards lthe leffect lon lcorneal lendothelium land lpostoperative lAC linflammation, 

lpredictability, lefficacy land lthe leffect lon lIOP. 

 

Keywords: Implantable lcollamer llens, lCell ldensity, lCoefficient lof lvariation, lAnterior lchamber ldepth. 

 

1. lIntroduction 

The lcorneal lendothelium lis lthe linner lmost 

llayer lof lthe lcornea, l4 lto l6 lµm lthick l[1], lwhich 

lis limportant lfor lmaintenance lof lnormal lcorneal 

lhydration, lthickness land ltransparency lby lthe 

lfunction lof lits lmetabolic lpump. lThe lhuman 

lcorneal lendothelium lhas llittle lor lno lability lto 

ldivide lafter lbirth l[1]. lThese lcells lare lhexagonal 

lin lshape land lapproximately l20 lµm lwide[1]. 

Adjacent lcells lshare lextensive llateral 

linterdigitations, land lalso lhave lgap land ltight 

ljunctions lalong ltheir llateral lborders. lThe llateral 

lmembranes lcontain lNa+/K+-ATPase lpump lwhich 

lis lresponsible lfor lnormal lcorneal lhydration l[2].
 

At lbirth lnormal lcell ldensity lranges lfrom l3500- 

l4000 lcells/mm
2
, ladult lcornea lhas ldensities lof 

l1400- l2500 lcells/mm
2
 l[1], lnormally lthe lcentral 

lECD ldecreases lby l0.3% lper lyear l[2]. 

Specular lmicroscope lis lan luseful lnon lcontact 

linvestigational ltechnique lthat lphotographs lthe 

lhuman lcorneal lendothelium l[3]. lThis linstrument 

luseful lin l ldetection lof lendothelial ldamage lor 

ldisease lunder lvery lhigh lmagnification lwhich lmay 

lnot lbe lseen lby lslit llamp lexamination, l100 ltimes 

lgreater lthan lslit llamp lbiomicroscopy l[4]. 

The lanterior lchamber lis lthe larea lbetween lthe 

lcornea lanteriorly land lthe liris land llens lposteriorly. 

lThe ldiameter lof lanterior lchamber lvaries lfrom 

l11.3 lmm lto l12.4 lmm. lAnterior lchamber ldepth lis 

lvariable l(2.9–3.8 lmm), lbeing llarger lin lmyopic 

leyes land lshallower lin lhyperopes. lDue lto lthe 

lincreased laxial lwidth lof lthe llens, lit ldecreases 

lwith lage l(0.1mm lper ldecade). lThe ldepth lof 

lanterior lchamber lis lgreatest laxially, land lbecomes 

lprogressively lshallower lperipherally l[5]. 

Historically, lthe limplantable lcollamer llens 

l(ICL) lhas lbeen lused lfor lthe ltreatment lof lhigh 

lmyopia ldue lto lthe ldecreased lefficacy land lsafety 

lof llaser lin lsitu lkeratomileusis l(LASIK) land 

lphotorefractive lkeratectomy l(PRK) lin lthese 

lpatients. lSeveral lclinical lstudied lhave 

ldemonstrated lthe lsuperiority lof lICL limplantation 

lfor lthe lcorrection lof lmoderate lto lhigh lmyopia. 

lOtherwise, lthe lmost lcommonly ldocumented lsafety 

lconcerns lof lICL limplantation lare lmild lendothelial 

lcell lloss, lincreased lIOP, lpupillary lblock, land 

lcataract lformation las la lresult lof linadequate 

lpostoperative lICL lvault l[6,7]. 

In lrecent lstudies, lrotating lScheimpflug limaging 

l(Pentacam), lanterior lsegment lOCT, land lUBM 

lhave lbeen lused lto lmeasure lthe lphakic lIOL lvault 

land lhave lall lprovided laccurate land lreproducible 

lmeasures lof lanterior lsegment lbiometry. lIn lour 

lpresent lstudy, lwe lused lthe lrotating lScheimpflug 

limaging lsystem l(Pentacam) lthat lhas lproved lto lbe 

la lrepeatable lmeasurement lto levaluate lthe lvault 

l[8]. 

 

2. lMethodology 

Five lelectronic ldatabases lwere lused lto lfind 

lrelevant lstudies lpublished lin lEnglish. 

 

2.1 lSearch lStrategy 
By lSeptember l2018, lwe lconducted la lsearch lon 

lfive lelectronic ldatabases, lincluding lPubMed, 

lScopus, lInstitute lof lScience lIndex l(ISI), lGoogle 

lScholar land lCochrane. lWe lused lthe lfollowing 



210                                        Endothelial  Cell  Changes    after  Implantable  Collamer  Lens    Surgery  in  Eyes   

Benha Journal Of Applied Sciences, Vol.(5) Issue(5) Part (2) (2020) 

lsearch lterms lto lretrieve lthe larticles lthat lmay 

lrelate lto lour ltopic: l(anterior lchamber ldepth, 

lcorneal lendothelial lcells). 

 

2.2 lStatistical lmethods 

The lcollected ldata lwas lrevised, lcoded, 

ltabulated land lintroduced lto la lPC lusing lStatistical 

lpackage lfor lSocial lScience lfrom lInternational 

lBusiness lMachines lcorporation l(IBM lCorp. 

lReleased l2017. lIBM lSPSS lStatistics lfor lWindows, 

lVersion l25.0. lArmonk, lNY: lIBM lCorp.). lData 

lwere lpresented land lsuitable lanalysis lwas ldone 

laccording lto lthe ltype lof ldata lobtained lfor leach 

lparameter. lAnalytical lstatistics: lStudent lT lTest 

lwas lused lto lassess lthe lstatistical lsignificance lof 

lthe ldifference lbetween ltwo lstudy lgroup lmeans. l 

Repeated lmeasure lANOVA lwas lused lto lassess 

lchanges lin lparameters lover ltime. lAll ltests lwere 

l2-sided land la lP-value < 0.05 lwas lconsidered 

lstatistically lsignificant, lP-value> l0.05 lwas 

lconsidered lnot lstatistically lsignificant. 

 

2.3 lInclusions lcriteria 

Patients laged lfrom l20 ly lto l35 ly, lPatients lwith 

lendothelial lcell lcount lmore lthan l2000 lcells/ lmm2. 

lPatients lwith lhigh lemmetropia lnot lsuitable lfor 

llaser lrefractive lsurgery. lPatients lwith lanterior 

lchamber ldepth lranging lfrom l2.85 lmm lto l4.0 lmm 

lmeasured lfrom lcorneal lendothelium lto lthe lanterior 

llens lcapsule lvia lthe lOculus lPentacam lHR. lA 

lpupil l(under lmesopic llight lconditions) lsmaller 

lthan l6.0mm. lHorizontal lWhite lto lwhite l(WTW) 

ldistance lis lmore lthan l11mm lin lcases lof lICL 

limplantation. lSkilled lsurgeon lwho lalready ldoing 

lthe ltechnique linvolved lin lthe lsurgery lfor lmore 

lthan l250 lcases lsolely lbefor lthe lstudy. 

 

2.4 lExclusion lcriteria 

Patients lwith lanterior lchamber ldepth lbelow 

l2.85 lmm, labnormal lpupil, lfixed lpupil lor lpupil lin 

lmesopic llight lgreater lthan l6.5 lmm. lWhite lto 

lwhite ldistance lless lthan l11 lmm. 

Previous locular ltrauma lor lprevious leye lsurgery. 

Pre-existing ldiseases lof lthe lvitreous, lmacula, lor 

loptic lnerve lthat lcan laffect lvisual loutcome. 

lPatients lwith luveitis land lanterior lsegment 

lpathology. 

 

3. lResults l 

The lcurrent lstudy lwas lconducted lon l20 leyes 

lof l10 lpatients, l30% lmales land l70% lfemale. 

lMean lage l± lSD lwas l23.6±3.4 lyears, l10 lleft land 

l10 lright leyes. lEach lgroup lincluded l5 lright land l5 

lleft leyes. 

Mean lbaseline lUCVA lTable l(1) lin lall lstudied 

lcases lwas l0.04 lin lall lstudied lcases. lNo 

lsignificant ldifferences lwere lfound lbetween lgroup 

lI land lgroup lII lregarding lUCVA lpreoperatively, l1 

lweek, l1 lmonth land l3 lmonths lpostoperatively 

l(p1>0.05 lfor leach). lWhile lthere lwere lsignificant 

lincrease lin lUCVA lacross ltime lpoints lin lall 

lpatients, las lwell las lin lgroup lI land lgroup lII 

lFigl(1). 

Mean lbaseline lSE lin lall lstudied lcases lwas 

l10.35 lin lall lstudied lcases. lNo lsignificant 

ldifferences lwere lfound lbetween lgroup lI land 

lgroup lII lregarding lSE lpreoperatively, l1 lweek, l1 

lmonth land l3 lmonths lpostoperatively l(p1>0.05 lfor 

leach). 

While lthere lwere lsignificant ltrend lof ldecrease lin 

lSE lacross ltime lpoints lin lall lpatients, las lwell las 

lin lgroup lI land lgroup lII l(p2<0.001 lfor leach). 

Mean lbaseline lBCVA lin lall lstudied lcases lwas 

l0.68 lin lall lstudied lcases. lNo lsignificant 

ldifferences lwere lfound lbetween lgroup lI land 

lgroup lII lregarding lBCVA lpreoperatively, l1 lweek, 

l1 lmonth land l3 lmonths lpostoperatively l(p1>0.05 

lfor leach). lWhile lthere lwere lsignificant lincrease lin 

lBCVA lacross ltime lpoints lin lall lpatients, las lwell 

las lin lgroup lI land lgroup lII l(p2<0.001 lfor leach). 

Mean lbaseline lIOP lin lall lstudied lcases lwas 

l13.8 lin lall lstudied lcases. lNo lsignificant 

ldifferences lwere lfound lbetween lgroup lI land 

lgroup lII lregarding lIOP lpreoperatively, l1 lweek, l1 

lmonth land l3 lmonths lpostoperatively l(p1>0.05 lfor 

leach). lIn laddition, l lno lsignificant l ldifferences 

lwere lfound lin lIOP lacross ltime lpoints lin lall 

lpatients, las lwell las lin lgroup lI land lgroup lII 

l(p2>0.05 lfor leach). 

Mean lbaseline lCCT lin lall lstudied lcases lwas 

l488.1 lin lall lstudied lcases. lGroup lII lshowed 

lsignificantly lhigher lCCT lwhen lcompared lto lgroup 

lI l lpreoperatively, l1 lweek, l1 lmonth land l3 lmonths 

lpostoperatively l(p=0.01, l0.004, l0.005, l0.003 

lrespectively). lWhile lthere lwere lno lsignificant 

ldifferences lregarding lCCT lacross ltime lpoints lin 

lall lpatients, las lwell las lin lgroup lI land lgroup lII 

l(p2>0.05 lfor leach). 

Mean lbaseline lCV lin lall lstudied lcases lwas 

l35.5 lin lall lstudied lcases. lNo lsignificant 

ldifferences lwere lfound lregarding lCV lbetween 

lgroup lI land lII lat leach ltime lpoint l(p1>0.05 lfor 

leach). lMoreover, lno lsignificant ldifferences lwere 

lfound lacross ltime lin lCV lin lall lcases, lgroup lI 

land lgroup lII l(p>0.05 lfor leach). 

Mean lbaseline lHex lin lall lstudied lcases lwas l52 

lin lall lstudied lcases. lNo lsignificant ldifferences 

lwere lfound lregarding lHex lbetween lgroup lI land 

lII lat leach ltime lpoint l(p1>0.05 lfor leach). 

lMoreover, lno lsignificant ldifferences lwere lfound 

lacross ltime lin lHex lin lall lcases, lgroup lI land 

lgroup lII l(p>0.05 lfor leach). 

Mean lbaseline lAvg lin lall lstudied lcases lwas 

l325.6 lin lall lstudied lcases. lNo lsignificant 

ldifferences lwere lfound lregarding lAvg lbetween 

lgroup lI land lII lat leach ltime lpoint l(p1>0.05 lfor 

leach). lMoreover, lno lsignificant ldifferences lwere 

lfound lacross ltime lin lAvg lin lall lcases, lgroup lI 

land lgroup lII l(p>0.05 lfor leach). 

Mean lbaseline lCD lin lall lstudied lpatients lwas 

l3082.5 lTable l(2). lNo lsignificant ldifferences lwere 

lfound lregarding lCD lbetween lgroup lI land lII lat 
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leach ltime lpoint l(p1>0.05 lfor leach). lMoreover, lno 

lsignificant ldifferences lwere lfound lacross ltime lin 

lCD lin lall lcases, lgroup lI land lgroup lII lFigl(2). 

Percentage lchanges lin lCD lTable l(3) lin lrelation 

lto lbaseline llevels lwas lcalculated. lCD ldecreased 

lafter l1 lweek lby l0.3%, lafter l1 lmonth lby l1.2% 

land lwas lsettled lto lthe l3rd lmonth. lRegarding 

lgroup lI, lCD ldecreased lafter l1 lweek lby l1.3%, 

lafter l1 lmonth lby l2.9% land lafter l3 lmonths lby 

l3%. lRegarding lgroup lII, lCD lincreased lafter l1 

lweek lby l0.7%, lwhile ldecreased lafter l1 lmonth lby 

l4% land lwas lsettled lto lthe l3rd lmonth. lNo 

lsignificant ldifferences lwere lfound lregarding lCD 

lchange lbetween lgroup lI land lII lat leach ltime 

lpoint l(p1>0.05 lfor leach). lMoreover, lno lsignificant 

ldifferences lwere lfound lacross ltime lin lCD lchange 

lin lall lcases, lgroup lI land lgroup lII lFig. l(3). 

 

Table l(1) lComparison lof lUCVA lbetween lstudied lgroups lacross lall lstudied ltime lpoints. 

 

 All lpatients 

N=20 

Group lI 

N=10 

Group lII 

N=10 

P
1
 

mean SD mean SD mean SD 

UCVA preoperative 0.04 0.01 0.05 0.01 0.03 0.01 0.220 

1 lweek lPost-Operative 0.72 0.17 0.73 0.21 0.70 0.14 0.708 

1 lmonth lPost-Operative 0.77 0.20 0.76 0.24 0.77 0.17 0.915 

3 lmonths lPost Operative 0.78 0.19 0.80 0.21 0.76 0.18 0.647 

 P
2
 <0.001 <0.001 <0.001  

 

P1, lcomparison lbetween lgroup lI land lII lusing lt ltest; lp2, lcomparison lacross ltime lpoints lusing lrepeated 

lmeasure lANOVA; lSD, lstandard ldeviation.  

l 

 

Fig l(1) lUCVA lamong lstudied lgroups lacross lall lstudied ltime lpoints. 

 

Table l(2) lComparison lof lCD lbetween lstudied lgroups lacross lall lstudied ltime lpoints. 

 

 All lpatients 

N=20 

Group lI 

N=10 

Group lII 

N=10 

P
1
 

mean SD mean SD mean SD 

CD preoperative 3082.5 193.3 3103.2 165.7 3061.7 224.6 0.644 

1 lweek lPost lOperative 3019.6 282.6 2972.2 356.7 3067.0 190.7 0.468 

1 lmonth lPost-Operative 2943.7 307.3 2862.2 391.4 3025.2 177.1 0.246 

3 lmonths lPost-Operative 2970.2 274.0 2887.1 334.3 3053.3 177.1 0.182 

 P
2
 0.067 0.082 0.738  

 

P1, lcomparison lbetween lgroup lI land lII lusing lt ltest; lp2, lcomparison lacross ltime lpoints lusing lrepeated 

lmeasure lANOVA; lSD, lstandard ldeviation. 
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Figl(2) lCD lamong lstudied lgroups lacross lall lstudied ltime lpoints. 

 

Table l(3) lComparison lof lCD lpercentage lchange lbetween lstudied lgroups lacross lall lstudied ltime lpoints. 

 

Change lfrom lbaseline 
All lpatients 

N=20 
 

Group lI 

N=10 

Group lII 

N=10 
P

1
 

CD 1 lweek lPost-Operative -0.3%  -1.3% 0.7% 0.705 

1 lmonth lPost-Operative -1.2%  -2.9% -0.4% 0.174 

3 lmonths lPost-Operative -1.2%  -3% -0.4% 0.131 

 P
2
 0.549  0.273 0.905  

 

P1, lcomparison lbetween lgroup lI land lII lusing lt ltest; lp2, lcomparison lacross ltime lpoints lusing lrepeated 

lmeasure lANOVA; lSD, lstandard ldeviation. 

 

 

Fig l(3) lCD lchange lfrom lbaseline lamong lstudied lgroups lacross lall lstudied ltime lpoints. 

 

4. lDiscussion 

Phakic lIOLs ldemonstrate lreversibility, lhigh 

loptical lquality, land lpotential lgain lin lvisual lacuity 

lin lhigh lemmetropia ldue lto lretinal lmagnification; 

lalso lthey lare lnot llimited lby lcorneal lthickness lor 

ltopography l[9]. l 

 

The ldrawbacks lof lphakic lIOLs lare lrare land 

lrelated lto lpIOL lposition land ltype. lThe lmain 

lcomplications lof lPC lpIOLs lare: lanterior 

lsubcapsular lcataract lformation, lchafing lof lthe 

lposterior liris land lciliary lprocesses lwith 

lpigmentary ldispersion lsyndrome, ldamage lto lthe 

lzonules lwith ldislocation lof lthe lIOL lin lthe 
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lvitreous, lpupillary lblock lglaucoma land lmalignant 

lglaucoma, lchronic luveal linflammation, land 

lmacular ledema l[10)]. lNo lcausative lrelationship 

lbetween lpIOL limplantation l(of lany lpIOL ltype) 

land lretinal ldetachment lhas lbeen lestablished l[9]. 

For lpIOLs lto lbe lclinically lacceptable, lthey 

lmust lachieve la lhigh lstandard lof lefficacy, 

lpredictability, lstability land lsafety. lUCVA lis lthe 

lmain lindex lused lto lassess lthe leffectiveness lof la 

lrefractive lprocedure l[11]. lThe lresults lwe lgot lin 

lour lstudy lconcerning leffectiveness, lpredictability, 

lstability land limprovement lin lvisual lacuity lwere 

lsimilar lto lmany lprevious lstudies lof lphakic lIOLs. 

After l3 lmonths lfollow lup, l19 leyes l(95%) lin 

lboth lgroups lhad lan lUCVA lof l6/12 l(0.5) lor 

lbetter. lRegarding lfinal lrefraction; l7 leyes l(35%) 

lwere lemmetrope lwith lUCVA lof l6/6 l(0.9-1.0), l13 

leyes l(65%) lwere lwithin l± l0.5D, l7 leyes l(35%) 

lwere lwithin l±1.75D. lThe lrefractive lresults lwere 

lstable land lthe lBCVA limproved lone lto ltwo llines 

lfrom lthe lpreoperative lvalues. l 

Similarly; lin la lUnited lStates lFDA lstudy, lthe 

lITM lstudy lgroup lshowed lthat lthe lICL lpIOL lhad 

lgood lsafety, lefficacy land lfunctional lresults lwith la 

llow lcomplication lrate l[12]. lRegarding lpIOL 

lrotation lor ldislocation; lno lcases lof lICL 

ldislocation lor lrotation lhad loccurred lin lour lstudy 

ldue lto laccurate lWTW lmeasurement lwhich lwas 

ldone lusing lthe lScheimpflug lphotography land lby 

lusing la lcaliber lwhile lthe lpatient lwas llaying 

lsupine l[13]. 

Yet, lTrindade land lPereira, l2000; lreported 

lexchanging lan lICL lbecause lof loversized llength. 

lMalpositioning lwith la lvery llarge lvault land lunder 

lcorrection loccurred lbecause lthe lICL lwas ltoo 

llong. lThe lICL lwas lexchanged lfor la lsmaller lICL 

lwith lhigher lpower l[14]. lIn la lstudy lwith la l12-

month lfollow-up, lUBM lshowed lICL lrotation lin 

l11% lof leyes. lAlthough lthere lwas lno ldecentration 

lof lthe loptic, lthe lauthors lsuggest lthat lthe ldiameter 

lof lthe lICL lwas ltoo lsmall l[15]. 

Although; lone lof lthe lmost lcommon lexpected 

lcomplications lafter lpIOLs lis lcataract lformation, 

lyet; lwe ldid lnot lreport lany lcase lof lcataract 

lformation lafter lICL lover lthe lfollow lup lperiod. 

lThis lcould lbe lattributed lto lproper lICL lvault, 

lproper lmeasuring lof lwhite lto lwhite l ldistance 

lwhich lwas lmeasured lusing lusing lthe lScheimpflug 

lphotography. 

The lsame lstudy lby lZaldivar let lal., l1998; 

lconcluded lthat lnon lof l124 leyes ldeveloped llens 

lopacities ldue lto lICL limplantation. lNevertheless, 

lone leye ldeveloped lperipheral llens lopacification lat 

lthe lposition lwhere lNd:YAG liridotomy lwhich lwas 

lperformed lpreoperatively l[16]. 

On lthe lContrary; lSanders let lal, l2003, lstated 

lthat l0.6% ldeveloped lsignificant llens lopacity lin 

lthe lICL’s lFDA ltrial. lOn lthe lother lhand, lfound 

lthat lthe lincidence lof lICL-induced lanterior 

lsubcapsular lcataract lwas l27%. lAlso, lthese lanterior 

lsubcapsular lopacities lwere ldescribed lby lUusitalo 

let lal., l2002; lwho lclarified lthat lThe lreason lwhy 

lthese lcataracts ldevelop lis lnot lwell lestablished, 

lalthough lit lis lwidely lbelieved lthat lit ldepends 

lmainly lon lthe lspace l(vault) lbetween lthe lIOL land 

lthe lnatural llens. lWhen lthis lspace lis ltoo lnarrow 

lor leven lnonexistent l(the lIOL ltouching lthe lnatural 

llens) lthe laqueous lhumor lcannot lflow lfreely 

laround lthe llens, lcausing lchanges lin lmetabolism 

lresponsible lfor lthe lopacities. l lWhile lGhanem land 

lAzar, l2008; lstated lthat lmetabolic ldisturbances 

linduced lby lthe limplant lmight lalso lbe lpartially 

lresponsible lfor lcataract lformation. lHowever, la 

llonger lfollow lup lis lneeded las lit lmay ldetect lmore 

lcases lof lcataract l[17-19]. 

No lcases lof lRD loccurred lin lour lstudy, lwith 

lboth lgroups. lMostly lthis lwas ldue lto lthorough 

lpreoperative land lpostoperative lfundoscopic 

linvestigation. lOn lthe lcontrary; lPanozzo land 

lParolini, l2001; lrecorded lfour lcases lof lRD lafter 

lICL, lZaldivar let lal., l1998; lreported la lsingle lcase 

lof lRD lafter limplantation lof la lPC lpIOL lin l124 

leyes l[16, l20]. 

The lpresent lstudy lrevealed lthe lICL lvault 

l(distance lfrom lthe lanterior llens lsurface land lthe 

lcenter lof lICL loptic lfrom lthe lposterior lsurface) 

lwas lwithin lthe lideal lrange l[from l½ lCCT lto l1 l½ 

lCCT l(250 lµm lto l750µm)] lin lall lcases lof lboth 

lgroups. lHigh lvault lis lconsidered lwhen lthe lvault 

lis lmore lthan l750µm lwhile la llow lvault lif lless 

lthan l250µm. 

Similar lto lour lstudy; lEl lDanasoury, l2010 

lfound lthat lthe lICL lsits lfurther laway lfrom lthe 

lcorneal lendothelium lthan lAC lpIOLs land lhe 

lconcluded lthat lACD lof l2.7mm lfrom lthe 

lendothelium lto lthe lanterior lsurface lof lthe 

lcrystalline llens lis lestimated las lthe llower llimit lfor 

lsafe lICL limplantation l[21]. lMoreover, 

lanteroposterior lmovement lof lthe lICL lduring liris 

lcontraction lor laccommodation lled lto lintermittent 

lcentral lcontact l[15]. l 

Another lrare lcomplication lis limplantation lof la 

lpIOL lwith lincorrect lpower. lDue lto lthe laim lof 

lthe lsurgery lis lto lcorrect lametropia las lprecisely las 

lpossible, lthis lcomplication lshould lnot loccur lwith 

lcurrent lformulas l[9]. 

The lmajor lstatistically lsignificant lfinding lin lour 

lstudy lwas lthe ldecrease lin lthe lendothelial lcell 

lcount l(ECC) lin lboth lgroups. lThe ldecrease lin lthe 

lECC lin lthe lICL lwas lonly lattributed lto ldirect 

ltrauma lto lthe lendothelium lduring lsurgery. 

Percentage lchanges lin lCD lin lrelation lto 

lbaseline llevels lwas lcalculated. lCD ldecreased lafter 

l1 lweek lby l0.3%, lafter l1 lmonth lby l1.2% land 

lwas lsettled lto lthe l3rd lmonth. lRegarding lgroup lI, 

lCD ldecreased lafter l1 lweek lby l1.3%, lafter l1 

lmonth lby l2.9% land lafter l3 lmonths lby l3%. 

lRegarding lgroup lII, lCD lincreased lafter l1 lweek 

lby l0.7%, lwhile ldecreased lafter l1 lmonth lby l4% 

land lwas lsettled lto lthe l3rd lmonth. 

In lthe lpresent lstudy, lit lwas lhypothesized lthat 

lACD lcould lbe la lrisk lfactor lfor lincreasing 
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lendothelial lcell lloss lafter lICL. lAs lsuch, lthe 

lpercentage lof lcorneal lendothelial lcell lloss lwas 

lhigher lin lthe lgroup lI lthan lin lgroup lII. lHowever 

lno lsignificant ldifferences lwere lfound lregarding 

lCD lchange lbetween lgroup lI land lII lat leach ltime 

lpoint l(p1>0.05 lfor leach). lMoreover, lno lsignificant 

ldifferences lwere lfound lacross ltime lin lCD lchange 

lin lall lcases, lgroup lI land lgroup lII l(p>0.05 lfor 

leach). 

Natural lloss lof lcorneal lendothelial lcells lis 

labout l0.6% lper lyear l[22)]. lIn lcontrast lto lour 

lfindings; la lmore lendothelial lcell lloss lof l5.2% l- 

l5.5% lwas ldocumented lafter l12 lmonths l[17], lan 

lendothelial lcell lloss lof l8.4-9.7%, lthree lyears 

lpostoperative l[12]. lResearchers ltherefore 

lconsidered lsurgery lto lbe lthe lcause lof lthe learly 

lcorneal lendothelial lcell lloss lfor lpIOL. lThis lis 

lalso laffected lby lthe llearning lcurve lof lthe lsurgeon 

l[23]. 

Factors lleading lto lcorneal lendothelial lcell lloss 

lafter lpIOL limplantation,
 l

were lstudied lby lmany 

lauthors lwho lreported la lyearly lcorneal lendothelial 

lcell lloss lof l1.0% lfor la lmean lminimum ldistance 

lof l1.43mm lbetween lthe ledge lof lthe lpIOL land 

lthe lcorneal lendothelium; lthe lloss lwas l1.7% lfor la 

lmean lminimum ldistance lof l1.20mm land l0.2% lfor 

la lmean lminimum ldistance lof l1.66mm. lThey lalso 

lexpected lthat la lcritical lcorneal lendothelial lcell 

llevel lof l1500 lcells/mm
2
 lwould lbe lreached l18 

lyears lafter lArtisan/Artiflex limplantation l[24]. 

Our lstudy lhad lsome llimitations. lThe lenrolled 

lpatients lwere lonly lfollowed lfor l3 lmonths. lThus, 

la llong-term lstudy lis lneeded. lIn laddition, lour 

lstudy lcould lnot lhave la lblinded ldesign, lso lother 

lstudies lwith lthis ldesign lare lneeded. lFurthermore, 

lmore lpatients lshould lbe lenrolled lin lfuture lstudies. 

A lsignificant lstrength lof lthe lstudy lis lits 

ldesign, las lto lthe lbest lof lour lknowledge; lthis lis 

lthe lfirst lcontrolled land lstratified lstudy lto ldescribe 

lthe lrelationship lbetween lACD land lcorneal 

lendothelial lcell lloss lafter limplantable lcollamer 

llens l(ICL) lsurgery. 

We ldemonstrated lthat la lshallow lACD lis 

lrelated lto lendothelial lcell lloss lin lICL lsurgery. 

lThus, lrefractive lsurgeons lshould lpay lparticular 

lattention lto lpatients lwith lshallow lACDs lduring 

lICL lsurgery. 

UIS lis lsynonymous lwith lulno-carpal limpaction 

lsyndrome land lulno-carpal labutment, lbut lis la 

ldistinct lentity lfrom lulnar lstyloid limpaction land 

lulnar limpingement lsyndrome. lUlnar lstyloid 

limpaction lis lcaused lby limpaction lbetween lthe 

lulnar lstyloid land lthe lproximal ltriquetrum; lulnar 

limpingement lsyndrome lis ldefined lby la lshortened 

lulna limpinging lon lthe ldistal lradius l[5]. lUIS lmay 

llead lto ldegen-erative llesions lof lthe ltriquetrum, 

llunate, lulnar lhead lcartilage, lor lof lthe lTFCC. 

lConcomitantly lthe ltriquetro-lunate lligaments lmay 

lbe ldisrupted. lAssociated lfactors lof lulno-carpal 

ljoint lspace lnarrowing lmay linclude lprevious 

lfracture l(e.g. lof lthe ldistal lradius), lpremature 

lphyseal larrest lof lthe ldistal lradius, lor lcongenital 

lulna lpositive lvariance. 

 

5. lConclusion l l 

Our lstudy lrevealed lthat lphakic lPC lIOLs 

limplantation l(ICL) lin lmoderate lto lhigh lmyopes 

lhad lexcellent lresults lincluding; lstability lof 

lrefraction lfor lhigh lemmetropia, lreversibility, lhigh 

loptical lquality, lpotential lgain lin lvisual lacuity, 

lpreservation lof lcorneal larchitecture, lasphericity 

land laccommodation. lMoreover, lcorrection lis lnot 

llimited lby lcorneal lthickness lor ltopography. 

However, lselection ldepends lon lsome lcriteria 

lincluding; lpreoperative lrefraction, lanterior 

lChamber lDepth l(ACD) land lpupil lsize. 

Regarding lthe lpreoperative lrefraction; lICL lcorrects 

lupto l-20.00D lspherical lerror l(spectacle lplane). 

Regarding lACD; la lsufficient lAnterior lChamber 

lDepth lis lnecessary. lACD lless lthan l2.8mm 

lmeasured lfrom lthe lendothelium lis lconsidered la 

llimitation lfor lICL. lSo lwe lrecommend lICL 

limplantation lin leyes lwith lACD l2.8 lmm lor lmore. 

l 

We lalso lconcluded lthat lthere lare lsome lprecautions 

lthat lshould lbe lmade lto lavoid lunnecessary 

lcomplications lof lpIOLs. lAmong lthese lprecautions 

lis; lPreoperative lEndothelial lCell lCount l(ECC) 

lmeasurement, lusing lspecular lmicroscopy, lis 

lobligatory. lPatients lwith lendothelial ldamage lor 

lECC lbelow l2000 lcell/mm
2
 lshould lnot lreceive la 

lpIOL l(ICL). l 

In laddition; la lthorough lpreoperative land 

lpostoperative lfundoscopic lexamination lis lrequired 

lto lrule lout lretinal lchanges lor lvitreoretinal 

lpathologies land lto lperform lprophylactic llaser 

lphotocoagulation, lif lrequired. l 

Also, lcorneal lendothelial ldamage lis lalso la 

lpossible lcomplication. lOur lstudy lproved lthat lthe 

lprcentage lchanges lin lCD lis lmore lwith lgroup lI 

l(AC ldepth< l3.50mm). lHowerver lNo lsignificant 

ldifferences lwere lfound lregarding lthe lCD lchange, 

lother lparameters lof lcorneal lendothelium lbetween 

lgroup lI land lII. 

Finally, lthis lstudy lproved lthat lregarding lthe lpost-

operative lvisual lacuity, lglare, lhalos, lIOP, land 

lcomplications lboth lgroups lhad lsimilar lresults. 
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