Odpransmonorua/Ophthalmology in Russia 2022;19(1):104-109

ISSN 1816-5095 (print); ISSN 2500-0845 (online) nocmynuna 02.03.21
https://doi.org/10.18008/1816-5095-2022-1-104-109 was received 02.03.21

Cataract Surgery Results after Penetrating Heratoplasty
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ABSTRACT Ophthalmology in Russia. 2022;19(1):104-109

Objective. To compare clinical and refractive outcomes of cataract surgery by phacoemulsification and by extracapsular cataract
extraction with implantation of foldable and rigid intraocular lenses in patients previously having undergone penetrating Keratoplasty
(PH). Patients and methods. This is a retrospective study. Medical records of all patients admitted for cataract surgery between
2010 and 2018 to the Hing Abdullah University Hospital (HAUH) were reviewed and medical records of patients who underwent
cataract surgery after PH were analyzed. Medical records of 95 patients (58 males and 37 females; average age 40.0 + 19.9 years)
were selected. Depending upon the type of surgical technigue applied, the cases were divided into two groups: first group included
60 patients who underwent cataract surgery by phacoemulsification with implantation of different foldable intraocular lenses (IOL), the
second group included 35 patients who underwent cataract surgery by extracapsular cataract extraction (ECCE) with implantation of a
polymethylmethacrylate (PMMA]) IOL. The choice of ECCE technigue with implantation of rigid IOLs was made if the endothelial cell den-
sity after PH was less than 2200 cells/mm? and cataracts were of 4 and 5 grades to exclude additional trauma to the endothelium
by ultrasound energy. Demographic and clinical data were collected. The R statistical program and SPSS were used for data analysis.
The P value < 0.05 was considered statistically significant. Results. Analysis showed that PH was performed mainly due to 4 indica-
tions: keratoconus (HC) — 77 % cases, herpetic keratopathy — 7 % cases, Eye trauma — 5 % cases, previous graft rejection — 5 %
cases and Stevens—-Johnson syndrome — 1 % cases. The mean best corrected visual acuity (BCVA) in the first group improved from
0.40 + 0.05 to 0.80 + 0.05 postoperatively. The mean BCVA in the second group improved from 0.30 = 0.05 to 0.70 + 0.05. In
the late postoperative period BCVA with foldable IOLs was higher by 0.10 + 0.05, as compared with the results obtained with the rigid
I0Ls. Mean intraocular pressure (I0OP) changed from 15.1 + 4.9 before PH to 16.3 + 5.3 after PH. Conclusion. HC was the most
common indication for PH in Jordan. Results of our analysis showed that cataract surgery could be successfully performed in eyes
after PH with favorable results and improvement in patients’ quality of life. Cataract surgery by phacoemulsification with implantation
of foldable IOLs results in higher (BCVA) compared to ECCE with implantation of PMMA I0Ls. Unless contraindicated otherwise, phaco-
emulsification technigue with foldable IOL implantation should be given preference over ECCE with implantation of rigid PMMA IOLs in
visual rehabilitation of cataract patients after PH.
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Llenb: cpaBHWTb KNMHUYECKME U pehparLMOHHbIE Pe3yNbTaThl XMPYPrvM KaTtapaKTbl Npu haKoaMynbeuKaLmMn 1 SKCTpaKancynApHom
3KCTPaKLUMM KaTapaKTbl C MMMNaHTaLMen anacTUHHbIX 1 FKECTHUX UHTPAoKyNAPHbIX NnH3 (VIOJT) y naumeHToB, paHee NepeHecLUrX CKBO3-
Hylo Kepatonnactury (CHI). MauymeHTbl U MeTogbl. [laHHOE pPeTPOCMNEKTUBHOE MCCNefoBaHWe MpoBedeHo B 0TanbMONornyecHoMm
oTgeneHwn YHueepcuteTckon BonbHuubl M. KoponAa ABgannel (HAUH) B Vopganun. MeguumHcKre KapTel BCeX MauveHToB, rocnuTa-
NM3NPOoBaHHbIX ANA onepaumn no yaaneHnio KatapakTel B nepvog ¢ 2010 no 2018 rog, 6binu n3yy4eHbl 1 npoaHanvavpoBaHbl. Beinn
oTobpaHbl nctopumn bonesHn 95 naumeHToB (58 Myr4nH 1 37 HeHLwmnH; cpegHui Bo3pacT 40,0 + 19,9 roga), nepeHecLunx onepauyio
no ypaneHuio KartapaxTbl nocne CHI. B 3aBvcuMOCTU OT Tuna NpUMEHAEMON XMPYPrUYECKO TEXHUKW MauveHTsl Bbinv paspeneHbl
Ha [Be rpynnbl: B Nepeylo rpynny oy 60 nauveHToB, NepeHecLUMX ornepaLmio Nno yaaneHuio KatapaKTbl nyTeM haKoamMynbeudmKa-
UMK € MMMnaHTaumen pasnuyHbix anactuyHbix 0J1; Bo BTopylo rpynny Bowwnu 35 nauveHToB, NEPeHEecLUMX onepaumio Nno yaaneHuio
HaTapaKTbl METOOOM 3KCTpaKancynApHOM aKCTpakummn KatapakTtbl (33H) ¢ nmnnanTauven VIO n3 nonumetunmetaxkpunata (MIVIMA).
33H c nmnnaHTaumen wectrux VOJ1 nponsBogunm B cnyvae, ecnv N0THOCTb 3HAOTeNManbHbIX Knetok nocne CHIM Beina meree 2200
KNETOK/MM2, @ MNoTHOCTb ApPa XpycTanuxa Beina 4-i n 5-7 cTeneHn AnA UCKNIDYEHWA AONONHUTENBHON TPaBMbl SHAOTENVA POroBuLb
YNbTPa3ByKOBON 3Hepruen darkoamynscuduKaTopa. beinn cobpaHbl gemorpacmyeckie 1 KNMHWYeCKWe faHHble. [nA aHanuaa gaHHbIX
1cnonb3oBaHa cTatucTnyieckan nporpamma R n SPSS. 3Havenue p < 0,05 cymTanock CTaTUCTUYECKM 3Ha4YMMbIM. PeaynbraTbl. AHanna
noxasan, 41o CHI BeINoNHANM B 0CHOBHOM Mo 4 NoKasaHuAM: KepaToKoHyc — 77 % cnyyaeB, repnetvdeckan Kepatonatma — 7 %,
TpaBmMa rmasa — 5 %, NpefLLIecTByiOLLIEe OTTOPHKEHVEe TpaHcnnaHTtata — 5 % u cuHgpom CtvBeHca — [ioHcoHa — 1 %. CpegHee
3Ha4YeHVe MaKCcMMasbHOM 0CTPOTLI 3peHuna ¢ KoppeKumen (MHO3) B nepsoii rpynne ynydwmnock ¢ 0,40 = 0,05 go 0,80 + 0,05 nocne
onepauuun. CpegHee 3Ha4eHne MHO3 Bo BTopoi rpynne ynydwmnock ¢ 0,30 + 0,05 go 0,70 + 0,05. B no3gHem nocneonepauyoHHOM
rnepuofe nokasaTenv ocTPOTLl 3PEHVA NPY UMMNaHTaumm anactuyHblx 0JT nann 6onee BbICOKWE NMOKa3aTeNn Mo CPaBHEHUIO C Pesyrib-
TaTamu, nony4eHHbIMU Npy NpumeHeHun HecTtkux VIOST, Ha 0,10 + 0,05. BrytpurnasHoe gasnerve (BIrO) namenunoce ¢ 15,1 + 4,9
no CHIM go 16,3 + 5,3 nocne CHI. 3akniovyeHue. HepaToKoHyc ABnAncA Hanbonee YactbiM nokasaHnem anAa CHI B ViopgaHun. One-
paLuA No yAaneHuio KatapaKTbl MOHET BbiTb yereLlHo BbinonHeHa Ha rnasax nocne CHI ¢ BnaronpuATHBIMW Mcxodamu v ynyyLLeHem
KayecTBa HW3HW nauyeHTa. X1pyprua KatapaKTbl nyTem aroamMynbeudykaumm ¢ uMnnaHTauven anactuyHelx VIO npusoaut K Bonee
Bbicokon MHO3 no cpaBHeHutio ¢ 33H 1 nmnnaHTaumen ecTrux VIOST. Tlpy oTCyTCTBUM MHBIX MPOTVMBOMNOKAa3aHW NaLMEeHTOB C KaTa-
pakTon nocne CHI peKkomeHgyeTcA onepvpoBaTh M0 TexHUKe dakoamynbcudmnKaummn ¢ nmnnaHTauven anactudHon VOS], a He 33H
C ecTtHon NOJT.

HnioyeBble cnoBa: sKCTpaKLyA KaTapaKTbl, KEPaTOKOHYC, CKBO3HAA KEPaTONNAacT!Ka, MHTPAoKyNApPHaA NMH3a

Ana uyutupoBanma: TaHaw M.A., Mponos M.A., Hymap B., ABabrex J1.T., AnbKynax A.A. PeaynstaTbl XMpyprum KatapaKkTbl nocne
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INTRODUCTION

Corneal blindness is among the top three causes of cur-
able blindness worldwide with an incidence rate varying
from 1/250 to 1/250,000 and PK is the method of choice for
vision restoration among these patients [1].

When Eduard Konrad Zirm performed the first success-
ful, full-thickness penetrating keratoplasty (PK) on a human
in 1905, he became the first person to perform a solid organ
transplantation [2]. This significant achievement has played a
major role in the wide spread use PK globally [2]. Research
results presented by Moorfields Eye Bank suggests that one
pair of donated eyes can be used in 10 sight-saving opera-
tions. Additionally, the use of procedures that match donors

to recipients through specific antigenic complexes in the
Human Leukocyte Antigen (HLA) system has decreased the
rate of corneal tissue rejection in the United Kingdom [3].
The authors of the Global Corneal Transplant Survey and
eye bank data show that Jordan ranks fourth (after the USA,
Canada and Lebanon) in the world in terms of successful PK
in 2019 [1]. Various studies have been conducted to investigate
indications for performing PK [4]. In Jordan, a keratoconus-
endemic country, annual statistics from the Jordan Eye Bank
show that PK operations have increased due to the increase in
local corneal donations in the Jordanian community [5].
Currently, there exists consensus among researchers and
clinicians that crosslinking is the “gold standard” in order to
stop the progression of KC with possible long-term positive
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results from three to ten years. It allows the best clinical effi-
cacy while maintaining the maximum safety indicators [6, 7].
However, this classical technique cannot be used it patients
with corneal thickness less than 400 microns. In such cases,
penetrating keratoplasty is the method of choice.

Cataract surgery after PK needs special considerations.
There are certain pathological phenomena after PK which
can negatively affect the subsequent surgical treatment of
the eye, especially during cataract extraction. Meanwhile,
cataracts that occur after penetrating keratoplasty are not in-
cluded in the list of complicated cataracts; this indicates some
underestimation of this problem and may indirectly affect the
results of this optic-reconstructive surgery [8].

Cataract surgery in patients with PK poses many chal-
lenges, like residual corneal astigmatism after PK, the type of
IOL to be selected, and the technique of cataract surgery to be
selected [8]. Patients with previous PK have altered corneal pa-
rameters, which make it necessary to carry out additional di-
agnostics procedures like specular microscopy to estimate the
endothelial cell density, keratotopography to analyze corneal
astigmatism and use of high-precision methods for IOL power
calculation [9]. The induced corneal astigmatism as a result
of PK is an important factor to be considered when perform-
ing cataract extraction with IOL implantation. According to a
survey from the American Society of Cataract and Refractive
Surgery, investigating refractive errors in patients’ eyes after PK
is an important practice for cataract surgeons. This study also
advised surgeons to use an aggressive steroid regimen postop-
eratively. This is an important concept as surgery can induce
inflammation that may trigger graft rejection [3].

Currently, cataract surgery by phacoemulsification is con-
sidered the “gold standard” However, ultrasound exposure to
the corneal endothelium sometimes compels the specialist to
use other techniques of cataract surgery like ECCE [3]. The
present study was conducted at KAUH with the purpose to
compare the clinical and refractive outcomes of cataract sur-
gery by phacoemulsification and by ECCE with implantation
of foldable and rigid IOLs in patients previously having un-
dergone PK.

PATIENTS AND METHODS

This is a retrospective study. Before conducting this study,
approval from the Institutional Review Board (IRB) commit-
tee at the KAUH was obtained (Reference 13/3/122). Medical
records of all patients admitted for cataract surgery between
2010 and 2018 to the King Abdullah University Hospital were
reviewed and medical records of patients who underwent
cataract surgery after PK were studied and analyzed.

Medical records of 95 patients (58 males and 37 females;
average age 40.0 £ 19.9 years) were selected. Depending upon
the type of surgical technique applied, the cases were divided
into two groups: the first group included 60 patients who un-
derwent cataract surgery by phacoemulsification through a
2.4-mm clear corneal incision with implantation of different
kinds of foldable IOL, the second group included 35 patients
who underwent cataract surgery by ECCE with implantation

2022;19(1):104-109

of a PMMA IOL through a 6-mm corneoscleral incision.
Indications for phacoemulsification was lens opacity with nor-
mal corneal endothelial cell count (not less than 2200 cells/
mm?), while indications for ECCE were 4™ and 5" grade of
nuclear sclerosis using Buratto cataract classification [19]
with low endothelial cell count (less than 2200 cells/mm?) to
exclude additional trauma to the endothelium by ultrasound.
Following demographic and clinical data were collected for
all patients: age, sex, reason for PK, date of PK performed,
complications occurred during and after PK, reasons for cata-
ract progression, whether it was due to PK or it was a cata-
ract progression, uncorrected and best corrected visual acuity
(BCVA), IOP before PK and after PK, hypotensive regimen,
IOP before and after cataract surgery (measured by Goldmann
Applanation Tonometer), corneal astigmatism, graft condition,
results of keratotopography. Zeiss IOL Master was used for IOL
power calculation. Pentacam (OCULUS Optikgerdte GmbH)
testing was used to detect graft position and corneal astigma-
tism. Endothelial cell counting was done by Eye bank specular
microscope (Konan Medical, Irvine, CA). Patient follow-up
(18-24 months) included determining the post-surgical BCVA
with the Snellen visual acuity chart, slit lamp biomicroscopy,
applanation tonometry (when applicable), and corneal topog-
raphy. No additional surgeries were required after cataract
surgery. R software version 3.6 and SPSS software (version
25; SPSS, Inc., Chicago, IL, USA) were used for data analysis.
Descriptive statistics were used to summarize categorical vari-
ables by frequencies and proportions and continuous variables
by medians. Distribution differences of BCVA of first and sec-
ond groups were compared using the Wilcoxon rank sum test.
The P value <0.05 was considered statistically significant.

Patients’ inclusion criteria:

- patients who underwent cataract extraction after PK
in the period from 2010 to 2018 with a minimum of 2-year
follow-up after PK and cataract surgery.

Patients’ exclusion criteria:

- severe somatic condition of the patient;

- PK performed for chemical corneal burn;

- triple procedure including PK with cataract extraction
surgery and IOL implantation;

- patients with concomitant ocular pathology, which
does not give prospects for improving vision; and

- age under 14 years.

All corneas were obtained from the National Eye Bank in
Jordan (located in Amman). Only those corneas from donors,
who were negative for HIV, S. VDRL, S.HCV, and S.HbsAg
who have endothelial cell count not less than 2200 cells/mm?
and clear corneal zone >8 mm were considered as suitable for
corneal transplantation.

In the first group the following foldable IOLs were im-
planted: Akreos' — 26 cases, Alcon* — 8, Acriva® — 10, and
Artisan* (foldable version) — 16 cases.

! Bausch &amp; Lomb Surgical, St. Louis, MO, USA.
2 Bausch &amp; Lomb Surgical, Texas, USA.

*  VSY Biotechnology, Amsterdam, the Netherlands.
*  Ophtec Inc., FL, USA.
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Table 1. Indications for penetrating keratoplasty by etiology and gender
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Tabn. 1. PacnpegeneHvie NauMeHToOB Mo Moy ¥ NO 3TMONOrMHYeCKOMY (haKTopy AfA NPOBEAEHUA CKBO3HOM KEPATONNacTUHN

Etiological factors / 3Tnonornyeckue pakropbi Males / Myxu4uHb Females / eHuwmHbI Total / Bcero

1. Keratoconus / KepaTokoHyc 49 28 77

2. Herpetic Keratopathy / fepneTiyeckas kepatonatua 4 3 7

3. Eye trauma/ TpaBma rnasa 3 2 5

4. Stevens-Johnson syndrome / Cutapom CTueeHca — [KOHCOHa 0 1 1

5. Previous graft rejection / OTTopxeHue TpaHCnnaHTaTa 3 2 5

Total / Uroro 59(61.1%) 36(38.9 %) 95 (100 %)
Table 2. Best corrected visual acuity before and after cataract surgery
Tabn. 2. MaKcvmanbHO KOppUrMpoBaHHaA OCTPOTa 3peHUA 40 W Moche yaaneHuA KaTapaKTbl

Group 1/Tpynna 1 Group 2 /lpynna 2

before cataract surgery

after cataract surgery

before cataract surgery after cataract surgery

{10 XUPYPruW KaTapaKTbl nocne XUpyprum KatapakTbl {10 XUPYPrN KaTapaKTbl nocne XMpyprim KatapakTbl

bCVA number of cases (%) number of cases (%) number of cases (%) number of cases (%)
MKO3 KONMYecTBO NaLueHToB (%) KOnn4ecTBo naLueHToB (%) KONNYeCTBO NaumeHToB (%) KONMYecTBO NaLueHToB (%)

<0.05 39(65.0) 13(21.7) 29(82.9) 10(28.6)

0.06-0.10 15(25.0) 8(133) 5(143) 5(14.3)

0.11-0.20 3(5.0) 12(20.1) 1(28) 6(17.1)

0.21-0.30 2(33) 8(133) 0(0) 5(14.3)

0.31-0.40 1(1.7) 8(133) 0(0) 6(17.1)

>04 0(0) 10(183) 0(0) 3(86)

Note: BCVA — best corrected visual acuity.
MpumeyaHune: MKO3 — makc1ManbHO KOppUrpoBaHHasa 0CTpoTa 3peHIA.

RESULTS

Various etiological factors for which patients underwent
PK are presented in table 1. As can be seen from the table,
KC was the most common indication for PK in both males
(83.1 %) and females (77.8 %), followed by herpetic keratopa-
thy and graft rejection.

Mean values of BCVA before and after PK with a follow-
up of 18-24 months are presented in Figure 1. BCVA after PK
in all patients improved from 0.08 + 0.07 to 0.25 + 0.24, the
difference being statistically significant (p < 0.05).

Mean IOP before and after PK was 15.1 + 4.9 and 120
16.3 + 5.3 respectively. There was not a single case
in our sample, where IOP was more than 21 mm 0
Hg in the postoperative period. p
The graph shows that almost all patients have p
improved BCVA after PK, that indicates that PK 3 ¢
was helpful, safe, and effective, but required adher-
ence to preventive measures and systems, intra and 40
post-operative measures. 2

There were 95 patients who underwent cata-
ract extraction with IOL implantation within 18 ©
months or more after PK. In 71 patients lens opac- 0
ity developed due to age-related changes (74.7 %),
in 10 cases it was due to previous surgical trauma
(10.6 %), in 14 cases it was because of prolonged
use of steroid drugs (14.7 %). The mean BCVA in
the first group before cataract surgery was 0.08 +
0.05 (ranged from 0.05 to 0.4). The mean BCVA

of the second group after PK 0.07 + 0.06 (ranged from 0.05
to 0.3). After cataract surgery mean BCVA in the first group
improved to 0.23 £ 0.05 (ranged from 0.05 to 0.8) and in the
second group it improved to 0.17 + 1.8 (ranged from 0.05 to
0.7). The results are shown in table 2.

In order to compare the mean BCVA between the first
and second groups, Wilcoxon Rank test was applied, which
showed that the true location shift is not equal to 0 (W =
1271, p value = 0.07). In the first group patients had a signifi-
cant improvement in their visual acuity. Analysis shows that

® 0 ¢
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Fig. 1. Diagrammatic representation of BCVA before and after PH (before
cataract surgery)

Puc. 1. Mpacdmyeckoe nsobparkeHne MHO3 go v nocne CHIMN (go onepauvn no
yOaneHvio KaTapaKTbl)
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ECCE method gives a lower visual acuity outcome postoper-
atively in comparison to phacoemulsification. Similar results
have been obtained by other authors [16].

DISCUSSION

PK is the most common technique for corneal transplan-
tation in several countries [4], and in Jordan, it is the most
performed procedure for the treatment of corneal diseases.
Vision loss resulting from corneal opacities or corneal shape
may have several causes including KC, burns and injuries,
primary and secondary dystrophies, and corneal ulcers.

One of the most common diseases in the Mediterranean,
Gulf, and Central Asian regions is KC, with a prevalence of
1 per 100 people. Statistics have shown that countries in the
Mediterranean Basin have a high number of patients with KC
due to genetic and environmental factors in this region [5].

Studies involving Middle Eastern populations reported
that the main indication for PK was KC [10]. KC was also
the most common indication for PK in our study, and a fur-
ther study conducted by Gharaibeh et al. at the University of
Jordan also found that the most common indication for PK in
Jordan was keratoconus [11].

However, a gradual decrease in vision due to lens opacity
limits the social opportunities of patients of working age after
PK, who are accustomed to an active lifestyle [12]. Cataract
surgery in patients after PK poses many challenges, like resid-
ual corneal astigmatism after PK, type of IOL to be selected,
and technique of cataract surgery to be selected.

In our study, patients in both groups underwent sequen-
tial surgery — PK followed by cataract extraction either by
phacoemulsification with IOL implantation of a foldable IOL
in first group or by ECCE with implantation of a PMMA
IOL. Most comparative studies suggest that sequential sur-
gery results in more reliable visual and refractive outcomes
compared to a triple procedure surgery. However, sequential
surgery may not be appropriate for all patients [13].

The question of the timing to perform cataract extraction
in patients after PK has never been easy for both the patient
and the surgeon. The problem of cataract removal in this
category of patients remains relevant due to the high risk of
developing corneal decompensation and possible subsequent
re-PK [14]. However, modern small incision cataract surgery,
the development of foldable IOLs, and safer viscoelastics have
minimized the risk of surgical complications.

In this regard, our study showed that surgical treatment
of patients with complicated cataracts in the eyes after PK in
the early stages of its development expands the possibilities
of their medical and social rehabilitation; these results fully
correlate with other research conducted in single cases [14].

Javadi et al. [13] demonstrated that the triple procedure
is a safe and effective approach to restore vision in patients
with coexisting corneal pathologies and cataracts. However,
findings suggested that unacceptable postoperative refractive
errors can occur during this procedure. It is worth noting
that to correct high post-keratoplasty astigmatism, the type
of IOL used is important as the induced astigmatism can be
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corrected with an appropriately chosen IOL (e.g., the Toric
IOL) [15].

In a comparative study between foldable and rigid IOLs
conducted by Hennig et al., the authors reported that the
surgical cost of consumables and overall surgical time were
similar in both groups, but the cost of the foldable IOL was
eight times higher than that of the rigid PMMA IOL, which is
an important social factor to be considered in the developing
world. Posterior capsule opacification was more common in
the rigid IOL group at 12 months (36.1 % vs 23.3 %); how-
ever, this did not affect post-operative vision [16].

Performing phacoemulsification after PK is difficult.
Several intraoperative and postoperative complications may
arise. For successful cataract surgery results after PK, the ini-
tial density of endothelial cells is of fundamental importance.
Phacoemulsification may cause significant endothelial injury
and affect long term graft survival. The transparency of the
cornea is maintained by a stable endothelial cell density of at
least 700-800 cells/mm?. The yearly average cell loss during
phacoemulsification with the use of modern viscoelastics ac-
cording to the literature is 5-6 % [14].

In addition, when assessing the preoperative state of the
cornea, it is necessary to take into account that a signifi-
cant decrease in the population of endothelial cells, as well
as qualitative changes in the endothelial mosaic may cause a
greater sensitivity of the cornea to surgical trauma [7, 8].

A study by Kim et al. [18] reported that phacoemulsifi-
cation-related endothelial cell loss in transplanted corneas
is higher than that in normal corneas. Therefore, surgeons
should practice caution when performing phacoemulsifi-
cation in patients that have undergone PK and approach
the management of treatment of each patient individually.
A study conducted by Ventura et al. [9] showed that mod-
erate damage to the corneal endothelium during cataract
surgery may lead to a transient increase in corneal thickness,
although the data supporting this increase are contradictory.
Some authors reported that all patients regained preopera-
tive values of corneal thickness after 4 weeks, whereas others
found increases of these values to be sustained for six months
to one year postoperatively [17]. These discrepancies may re-
flect inaccuracies in the measurement of the central corneal
thickness (by ultrasonic pachymetry) and in the estimation of
the endothelial cell density.

CONCLUSIONS

Results of our study proved that in most of the PK cases,
cataracts can be safely operated upon using the phacoemul-
sification technique. Results of this study revealed that KC
is the most common indication for PK in our sample. PK
was found to be the most generally utilized technique for
these patients, and additional cataract extraction following
PK was found to be effective and safe. Moreover, the use of
foldable IOLs in these patients provides higher visual acuity
than does the use of rigid IOLs, and postoperative visual
acuity was found to be dependent on the type of implant-
able IOL used.
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LIMITATIONS

The sample size of this study was not adequate to show a significant difference between
the foldable and rigid IOLs. Future studies should have a larger sample size.
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