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Introduction
Po ste rior cap su le opa ci fi ca tion (PCO) is the most com mon com-

pli ca tion after ca ta ract sur ge ry and in tra ocu lar lens (IOL) im plan ta-
tion and oc curs in 4 to 50% of sur gi cal ca ses se ve ral years after 
sur ge ry. It ari ses from the pro li fe ra tion of lens epi the lial cells (LEC) 
on the equ ato rial re gion of the cap su le and mi gra tion of the se cells 
in to vi su al axis (1). The PCO ra te de pends on the ti me that pas sed 
sin ce the sur ge ry, the ty pe of im plan ted IOL, the sur ge on’s expe rien-
ce, the tech ni que used, and as so cia ted sys te mic and ocu lar di se ases 

(2). Fac tors pre di spo sing to PCO are young age, com pli ca ted or 
trau ma tic sur ge ry (3), uve itis and dia be tes (4, 5). PCO can be pre-
ven ted by ope ning the po ste rior cap su le du ring ca ta ract sur ge ry by 
pri ma ry po ste rior con ti nu ous cu rvi li ne ar cap su lor r he xis (PCCC). The 
PCCC tech ni que is fre qu en tly used in chil dren with and wi tho ut 
an te rior vi trec to my to pre vent PCO (6), but is ra re ly used in adults 
(7). The ma jor con cern abo ut PCCC in adults is a mo re dif fi cult sur-
gi cal tech ni que, and po ssi ble in cre ased risk of re ti nal com pli ca tion 
such as cy sto id ma cu lar ede ma (CME) and re ti nal de tach ment. 
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Summary: Purpose: Evaluation of visual function and late complications after cataract phacoemulsification with primary 
posterior capsulotomy and intracapsular foldable intraocular lens implantation in 22-months follow-up. 

 Material and methods: Twenty five eyes of 25 patients (mean age: 53 years) were included in the study. All the eyes 
underwent primary posterior thermal capsulotomy and in-the-bag foldable IOL (Acrysof) implantation. Postoperative 
visual acuity and complications were analyzed. 

 Results: The best corrected visual acuity 1.0 (Snellen chart) was achieved in 92% (23/25) of the eyes. The most 
frequent complication was a slight vitreous dislocation to the anterior chamber (4/25 of eyes – 16%), resulting in the 
pupil deformation in two eyes (2/25 of eyes – 8%) In one eye (1/25 of eyes – 4%) retinal detachment was observed. 
None of the patients presented CME. 

 Conclusions: A very good visual function and low rate of serious late complications suggest, that cataract 
phacoemulsification with primary posterior capsulotomy and in-the-bag foldable IOL implantation should be taken 
into consideration, as an option for preventing PCO. The results of the present study suggest the risk of retinal 
detachment and CME does not appear, to increase after the primary posterior capsulotomy. However, this conclusion 
has to be confirmed by randomized studies with longer follow-up period and larger series of patients. 
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Ho we ver, Ga land et al. (7) fo und in a lar ge se ries of adult 
pa tients that the in ci den ce of re ti nal com pli ca tions was not hi gher 
than in ca ta ract sur ge ry wi tho ut PCCC. Ne ver the less the ef fi ca cy of 
PCCC in pre ven ting PCO re ma ins still con tro ver sial. Clo su re of the 
PCCC has be en re por ted in young, dia be tic and uve itic adult 
pa tients (8). 

The go al of our stu dy was to de ter mi ne vi su al func tion and la te 
com pli ca tions after ca ta ract pha co emul si fi ca tion with pri ma ry 
po ste rior cap su le ope ning and in tra cap su lar, fol da ble IOL im plan ta-
tion. 

Patientsandmethods
Twen ty fi ve pa tients (25 ey es), me an age of 53 years (ran ge 25 

to 82 years) with ca ta ract (nuc le ar hard ness gra des from 1 to 3 – 
Eme ry -Li ttle clas si fi ca tion) we re in c lu ded for the stu dy. Ty pes of 
ca ta ract are shown in Ta ble I. 

The pa tients with known, co exi sting re ti nal or ne rve di se ases 
we re exc lu ded. All pa tients ga ve in for med con sent after they re ce-
ived an expla na tion of the na tu re and po ssi ble con se qu en ces of the 
pro ce du re. This stu dy was ap pro ved by the Com mit tee of the Me di-
cal Ethics of Me di cal Uni ver si ty in Szcze cin The sa me sur ge on per-
for med all the ope ra tions in to pi cal ane sthe sia (Al ca ine), using one -
ha nded en do cap su lar pha co emul si fi ca tion tech ni que (She pherd’s 

tech ni que) that in c lu ded a cle ar, tem po ral cor ne al in ci sion 3.5 mm, 
an an te rior dia ther mic cap su lot my (9) (5 mm dia me ter), hy dro dis-
sec tion, pha co emul si fi ca tion of the nuc leus. After the cor ti cal cle an 
up, a po ste rior dia ther mic cap su lo to my was per for med. The cap su-
lar bag was re fil led with vi sco ela stic ma te rial (Pro visc). After the 
cen tral po ste rior cap su le was punc tu red by 27 gau ge ne edle, Pro-
visc was in jec ted thro ugh the ho le un der the cap su le in to the Ber ger 
spa ce to se pa ra te the cap su le from the an te rior hy alo id in 4.0-5.0 
mm cen tral cir cu lar zo ne (Fig. 1). 

Po ste rior dia ther mic cap su lo to my of ap pro xi ma te ly 3.0-4.0 mm 
was cre ated. A fol da ble acry lic Acry sof IOL with an optic dia me ter 
6 mm (MA 60BM) was im plan ted in the bag. This was fol lo wed by 
me ti cu lo us re mo val of the Pro visc. At the end of sur ge ry, gen ta my-
cin 20 mg and de xa me tha so ne 2 mg we re in jec ted sub con juc ti val ly 
in all pa tients. After sur ge ry, to pi cal de xa me tha so ne 0.1% and an ti-
bio tic we re ad mi ni ste red du ring the next 3 we eks. 

After the sur ge ry (me an fol lo w-up – 22 mon ths) oph thal mo lo-
gi cal eva lu ation was per for med in c lu ding the un cor rec ted and best 
cor rec ted vi su al acu ity (UCVA, BCVA- Snel len Ta ble), an te rior seg-
ment eva lu ation by slit lamp bio mi cro sco py, ke ra to me try with au to-
re frac to me try, fun du sco py and flu ore sce in an gio gra phy (cy sto id 
ma cu lar ede ma se arch). 

Results
Vi su al out co mes
Fi gu re 2 shows pre ope ra ti ve and po sto pe ra ti ve vi su al acu ity at 

a me an fol lo w-up of 22 mon ths (ran ge 15 to 30) after sur ge ry. 
In all ey es vi su al acu ity was im pro ved. Be fo re the sur ge ry 

me an UCVA equ aled 0.43 (Snel len chart) whi le me an BCVA was 
0.51. After the sur ge ry me an UCVA and BCVA equ aled 0.76 and 
0.97 re spec ti ve ly. Thir te en ey es (13/25 ey es – 52 %) achie ved 
UCVA 1.0. In twen ty three ey es (23/25 ey es- 92 %) BCVA 1.0 was 
ob ta ined. 

The ma in cau ses of the re du ced po sto pe ra ti ve VA (2/25 ey es- 
8%- BCVA-0.7) we re: re ti nal de tach ment suc cess ful ly tre ated by 
pars pla na vi trec to my and am blyopia. 

Be fo re and after the sur ge ry, the me an cor ne al astig ma tism 
equ aled 0.55 D and 0.78 D, re spec ti ve ly. This dif fe ren ce was not 
sta ti sti cal ly si gni fi cant (Wil co xon test- p>0.9). 

Fig. 1. A schematic eye with posterior capsulotomy after cataract 
extraction and IOL implantation.

anterior hylaoid membrane
posterior capsulotomy

Berger’s space

Fig. 2. Visual acuity (Snellen Table) before and  after cataract surgery at a 
mean follow-up of 22 months. (dark gray bars – uncorrected visual 
acuity UCVA; light gray bars –  best corrected visual acuity BCVA).
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Cataract Number  of eyes

Senilis 10

Presenilis 9

Traumatic 1

Postinflammatory 5

Total 25

Tab. I. Type of catarct.
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The me an sphe ri cal equ iva lent at 22 mon ths was + 0.8 D. 
Com pli ca tions
La te, po sto pe ra ti ve com pli ca tions are shown in Ta ble II. 
The ma in po sto pe ra ti ve com pli ca tion (25/25 ey es – 100%) was 

the opa ci fi ca tion of the an te rior and po ste rior cap su le mar gins after 
cap su lo to my with pe arl -t ype or fi bro tic PCO (Fi g. 3). 

An te rior vi tre ous pro lap se in to the an te rior cham ber of the eye 
was ob se rved in 4/25 ey es (16%); in 2/25 of the se ey es (8%) re sul ted 
in the pu pil de for ma tion as well as in a sli ght IOL de cen tra tion (Fi g. 4). 

Re ti nal de tach ment was fo und in on ly one eye (1/25 ey es- 4%) 
six month after sur ge ry; it re ce ived a suc cess ful tre at ment suc cess-
ful ly by pars pla na vi trec to my with si li co ne oil in jec tion. No one 
pa tient had vi tre ous opa ci fi ca tion be hind the IOL and CME (con fir-
med by flu ore sce in an gio gra phy) and se con da ry clo su re of the 
po ste rior cap su lo to my. 

Discussion
At a me an fol lo w-up of 22 mon ths after sur ge ry all the pa tients 

in our stu dy ga ined bet ter vi su al acu ity. The in ser tion of the fol da ble 
IOL thro ugh a small in ci sion en su red that sur gi cal ly in du ced astig-
ma tism was mi ni mal. The astig ma tism did not af fect the po sto pe ra-
ti ve vi su al acu ity in any ca se. The cau ses of re du ced po sto pe ra ti ve 
vi su al acu ity we re am blyopia and re ti nal de tach ment. 

Po ste rior cap su le opa ci fi ca tion oc curs due to pro li fe ra tion and 
mi gra tion of lens epi the lial cells and is a cau se of re du ced vi su al 
acu ity after ca ta ract sur ge ry with cap su lar bag IOL im plan ta tion. It 
is not po ssi ble to re mo ve pre ci se ly all the se cells from the lens equ-
ator. Drugs in hi bi ting mi gra tion of lens epi the lial cells are not cur-
ren tly ava ila ble. That is why the cen tral, plan ned po ste rior cap su le 
ope ning is an ef fec ti ve me thod, which in hi bits cells mi gra tion, 
re sul ting in a per ma nen tly trans pa rent opti cal zo ne. In our se ries of 
pa tients we did not per form a com mon ly used pri ma ry po ste rior 
con ti nu ous cu rvi li ne ar cap su lor r he xis (PCCC), but a po ste rior dia-
ther mic cap su lo to my in ven ted by Klo ti (9,10) and ma nu fac tu red by 
Oer tli (Swit zer land). In our opi nion it is an easier, sa fer and mo re 
pre dic ta ble me thod of po ste rior cap su le ope ning. 

 Worth no ting is that we did not ob se rve any to tal se con da ry 
clo su re of po ste rior cap su lo to my and an te rior vi tre ous opa ci fi ca tion 
even in the ey es of pa tients with chro nic uve itis what was de scri bed 
pre vio usly (8). One of the re aso na ble expla na tions is that the usa ge 
of acry lic fol da ble IOLs in adults is as so cia ted with on ly mi ni mal 
in flam ma to ry re spon se (11), which is one of the im por tant fac tors 
sti mu la ting cel lu lar pro li fe ra tion, mi gra tion and me ta pla sia of lens 
epi the lial cells. Ad di tio nal ly, Ma ji ma (12) re ports that soft acry lic 
IOLs ha ve mo re lens epi the lial cells (LEC) ad he ren ce than PMMA 
and si li co ne IOLs, and spe cu la tes that the en han ced ad he ren ce 
de cre ase LEC mi gra tion. 

The PCO was pe arl -t ype and mild in most ca ses, what was sug-
ge sted by ear lier re ports that the PCO as so cia ted with Acry Sof IOL 
is mild and pro gres ses slow ly (11). A fi bro tic PCO was se en in on ly 
one eye of a pa tient with chro nic uve itis. The re ma ining fo ur ca ses 
did not show fi bro tic PCO. The mo re se ve re, po sto pe ra ti ve in tra ocu-
lar in flam ma to ry re ac tions and the chro ni ci ty of the uve itis are 
re spon si ble for fi bro tic PCO, what was de scri bed pre vio usly (4, 8). 

The ove rall in ci den ce of re ti nal de tach ment after pha co emul si-
fi ca tion ran ges from 0 to 3.6% (13) and do es not dif fer si gni fi can tly 
from our gro up of pa tients with po ste rior cap su lo to my. Over 50% of 
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Fig. 3. An example of the eye with of anterior and posterior capsulotomy 
margins opacification with pearl-type PCO. The visual axis stayed 
clear at 22 months postoperatively.

Fig. 4. An example of the eye with postoperative vitreous prolapse into 
anterior chamber and pupil deformation. 

Complication type Number of eyes

1. opacification of anterior and posterior 
capsulotomy margins 25 (100%)

 1a. with mild pearl-type PCO 24 (96%)

 1b. with fibrotic PCO 1 (4%)

2. vitreous prolapse into anterior chamber 4 (16%)

 2 a. pupil deformation  by the vitreous 2 (8%)

3. a slight IOL decentration 2 (8%)

4. diameter of the posterior capsulotomy larger 
than the diameter of the IOL optics 2 (8%)

5. secondary closure of the posterior capsulotomy 0 (0%)

6. anterior vitreous opacification 0 (0%)

7. retinal detachment 1 (4%)

8. CME 0 (0%)

Tab. II. Late, postoperative complications after cataract extraction with IOL 
implantation and posterior capsulotomy (22 months mean).
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pseu do pha kic re ti nal de tach ments oc cur du ring the first year after 
ca ta ract sur ge ry. In our se ries of pa tients with po ste rior cap su lo to-
my, re ti nal de tach ment was ob se rved on ly in 1 pa tient (1/25 ey es- 
4%) six mon ths after suc cess ful ca ta ract sur ge ry, in which po ste rior 
vi tre ous de tach ment was fo und. Ho we ver, it se ems sen si ble to 
exa mi ne pe rio di cal ly espe cial ly tho se pa tients with po sto pe ra ti ve 
vi tre ous pro lap se in to an te rior cham ber (4/25 ey es-16%). The se 
ey es are at risk of de ve lo ping re ti nal de tach ment or cy sto id ma cu lar 
ede ma (CME) in the fu tu re. For tu na te ly, the vi tre ous pro lap se was 
se en on ly at the be gin ning of po ste rior cap su lo to my pro ce du re. The 
ma in cau se of this com pli ca tion was too small amo unt of vi sco ela-
stic sub stan ce in jec ted in to the Ber ger spa ce. 

In two ey es (2/25 ey es- 8%) dia me ter of the po ste rior cap su lo-
to my was lar ger than the dia me ter of the IOL optics. Al so in two 
ey es sli ght de cen tra tion of IOL was ob se rved. Until now, we did not 
find cli ni cal con se qu en ces of the se ab nor ma li ties. 

The in ci den ce of CME va ries wi de ly, but is li ke ly in the ran ge 
of 1-2% using mo dern ca ta ract extrac tion tech ni qu es (14). In our 
se ries of pa tients we did not ob se rve CME, what was con fir med 
by flu ore sce in an gio gra phy. One of the expla na tions is that uve al 
ir ri ta tion is ne ces sa ry for CME and the re was no si gni fi cant uve al 
ir ri ta tion with po ste rior cap su lo to my. Ad di tio nal ly, the mar gin of 
po ste rior cap su lo to my ad he res to the IOL optic, so a bar rier 
be twe en an te rior and po ste rior seg ment of the eye is qu ic kly 
re con sti tu ted. 

Po ste rior cap su lo to my has so me ad van ta ges over Nd: YAG la ser 
cap su lo to my. The re is no shock wa ve, no le sion of the an te rior vi tre-
ous. An in tact an te rior vi tre ous mem bra ne is cru cial for ma in ta ining 
the bar rier func tion be twe en the an te rior and the po ste rior seg ment 
of the eye (15). Di srup tion of this bar rier plays an im por tant ro le in 
the pa tho ge ne sis of re ti nal de tach ment and risk of (CME). After Nd: 
YAG cap su lo to my the risk of re ti nal de tach ment is es ti ma ted at from 
0 to 4.1% after a fol lo w-up of be twe en 3 mon ths and 4 years (11), 
but CME from 0 to 1.0% (16). 

Our stu dy pro ved the pri ma ry po ste rior cap su lo to my is a go od, 
al tho ugh not an easy sur gi cal me thod to ma in ta in a cle ar vi su al 
axis. Its cru cial ad van ta ge is the avo idan ce of Nd: YAG la ser cap su-
lo to my as so cia ted with a risk of se ve re re ti nal com pli ca tions and 
re duc tion of glo bal co sts of ca ta ract sur ge ry. The re sults of the pre-
sent stu dy sug gest the risk of re ti nal de tach ment and CME do es not 
ap pe ar to in cre ase after the pri ma ry po ste rior cap su lo to my. Ho we-
ver, this conc lu sion has to be con fir med by ran do mi zed stu dies with 
lon ger fol lo w-up pe riod and lar ger se ries of pa tients. 
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