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Abstract: Purpose: To evaluate the incidence of
posterior capsular opacification after cataract surgery
in patients on hemodialysis. Patients and Methods:
Fifty patients on hemodialysis undergoing cataract surgery and 50 patients undergoing cataract surgery in a
similar age group without any systemic disease were
compared retrospectively. All patients underwent uneventful phacoemulsification surgery. Hydrophilic monoblock, sharp-edged acrylic intraocular lens (Spectrafold™, Gujarat, India) was used. A complete ophthalmological examination was performed on the patients
who were evaluated at the postoperative 12th month
follow-up examination. Posterior capsular opacification was evaluated by the retroillumination method.
According to the reflection from retroillumination, cases with posterior capsular opacification were divided
into three groups as mild, moderate and severe.
Results: Age groups and male to female ratios were similar. Mean best corrected visual acuity (BCVA)
was 0.23 in the hemodialysis group and 0.22 in the control group, preoperatively. At the end of the first year,
the mean BCVA was 0.88 in the hemodialysis group and
0.94 in the control group. In the hemodialysis group, the
percentage of posterior capsular opacification was 60%
and was 14% in the control group; this difference was
statistically significant (p < 0.05). While the capsular
opacity was mild in all 7 patients in the control group, itwas mild in 19 patients, moderate in 8 and severe in 3
patients in the hemodialysis group. Conclusion: The incidence of posterior capsular opacification after uneventful cataract surgery is found to be higher in patients
on hemodialysis than in the normal population.
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INTRODUCTION
Cataract is one of the most common causes of loss
of vision in the elderly population. Currently, the met-
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hod used for surgery is the phacoemulsification surgery. With this method, lens material is emulsified and
aartificial intraocular lens (IOL) is inserted in the bag
formed by lens capsule.
The most common complication encountered after uneventful phacoemulsification surgery is proliferation of the remaining lens epithelial cells within the
capsule transforming to a fibrotic process leading to
posterior capsule opacification (PCO). The incidence
of PCO is between 2 to 5% in the literature, though rates up to 50% are also reported (1-5). Yag laser capsulotomy is performed as treatment.
The causes of posterior capsular opacification
may be listed as factors linked to the surgery, the type
and design of the IOL inserted and the factors related to
the patient. During surgery, if lens cells are not sufficiently cleaned from the posterior capsule, PCO may
easily develop. In order to prevent PCO, it is recommended that an extra cleaning attempt like polishing
should be applied routinely to the posterior capsule (3).
The type, material and design of IOL also affect
PCO development. The PCO rates were common with
IOLs made of polymethyl methacrylate (PMMA), but
there has been a large reduction in PCO incidence with
acrylic IOLswhich are recently more commonly
used.Studies in recent years have shown that use of
sharp-edged acrylic IOL reduces the development incidence of PCO (2, 4, 5).
The patient-linked factors are young patient
age,patient with systemic disease such as diabetes,, patients with ocular disease such as uveitis and medication use such as corticosteroids (6). PCO is commonly
observed in those with pseudoexfoliation, uveitis or
traumatic cataracts and patients with myotonic dystrophy (7).
The correlation between PCO with systemic diseases has not been fully researched, apart from diabetes.
Cataracts are commonly observed with medications
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used for chronic renal failure and with the effect of hemodialysis (8). This study was planned as no study related to the development of opacification of the posterior capsule after cataract surgery in hemodialysis patients was found in the literature.

PATIENTS AND METHODS
This study was completed by retrospectively screening of files of hemodialysis patients who underwent
uneventful phacoemulsification surgery from 2015 to
2017. Informed consent was obtained from all patients
and the study abided by the Declaration of Helsinki criteria. Ethical approval was taken from Canakkale Onsekiz Mart University Ethical Committe. Fifty patients
undergoing hemodialysis with cataract surgery were
compared with 50 healthy patients without systemic
disease in a similar age group.
Inclusion criteria for the study are as follows:
adult patients aged 50 years and older, those with no
systemic disease, those under hemodialysis treatment
and those attending 1-year follow-up. Patients with
uveitic cataracts, with corneal pathology or with retinal
disease were not included in the study. Visual acuity
was assessed with Snellen test.
For the surgical method, after 2.8 mm corneal incision intracameral lidocain Hcl and viscoelastic are
administered, 5-5.5 mm capsulorhexis was performed.
All surgeries were performed by one surgeon. (AY)
Lens material was aspirated with a phaco instrument
(Infiniti Vision system, Alcon Laboratories, Inc., Fort
Worth, TX, USA). A 0.9 mm Kelman Micro Tipphaco
tip with 45° was used in all cases. Cortex material was
cleaned with irrigation aspiration.Hydrophilic acrylic
IOL (Spectrafold™, Gujarat, India) was used. Intraocular lens properties were refractive index 1.465, water
content 26%, monoblock, sharp-edges, non-ionic
structure with material stated to reduce PCO rates. All
patients were prescribed with topical corticosteroid
(Maxidex, Alcon Laboratories) and antibiotic (Viga-

mox, Alcon Laboratories) drops five times daily for
three weeks.
Patients attending the 1st year follow-up examination had full ophthalmologic examination performed and
PCO development was assessed with the retroillumination method by biomicroscopy. According to reflections
from retroillumination, PCO was classified in three groups as mild, moderate and severe. After pupillary dilatation, peripheral capsular opacification was accepted as
mild, PCO extending to paracentral area as moderate, and
PCO including center of the lens is accepted as severe.
Statistical analyses were evaluated withStatistical
Package for the Social Sciences (SPSS) program. Categorical variables were given as mean ± standard deviations and with percentages. For the comparison of the
groups independentsamples t-test was used. Statistical
significance was accepted as a p value of < 0.05.

RESULTS
Mean age in the hemodialysis group was 65.2
years, while it was 66.7 years in the control groups (p >
0.05). The female/male ratio in the hemodialysis group
was 24/26, while it was 21/29 in the control group.
Average phacoemulsification time and surgery
duration were 8.2% and 13.4 minutes in hemodialysis
group, respectively. Phaco-power were used as with a
range of 30 to 40 according to the grade of cataract. Average phaco-time and surgery duration were 8.1% and
13.1 minutes in control group. There was no statistical
significance in terms of phaco time and surgery duration (p > 0.05).
Preoperative mean best corrected visual acuity
was 0.23 in the hemodialysis group, while it was 0.22
in the control group. At the end of the first year, mean
visual acuity was 0.88 in the hemodialysis group and
0.94 in the control group. Details related to upper and
lower values are given in Table 1.
The most noteworthy finding was the PCO incidence in the hemodialysis group. Rates of 60% were

Table 1. Demographic and Visual Acuity findings
Hemodialysis Group
65.2 ± 3.4
Age
Min-max: 58-73
24 / 26
Gender (Female/Male)
0.23
Mean Preoperative best corrected visual acuity
Min-max: 0.1-0.4
(Snellen Chart)
Mean Postoperative 3rd month best corrected
0.97
visual acuity (Snellen Chart)
Mean Postoperative 1st year best corrected
0.88
visual acuity (Snellen Chart)
60%
Posterior Capsular Opacification Rate

Control Group
66.7
Min-max: 61-77
21 / 29
0.22
Min-max: 0.1-0.4

P value

0.96

0.041

0.94

0.000

14%

0.000

0.447
0.549
0.689
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Table 2. Ocular characteristics

Types of Cataract

Hemodialysis Group

Control group

Cortical - 13
Nuclear - 12
Posterior subcapsular – 17
Mature - 8

Cortical - 10
Nuclear - 14
Posterior subcapsular-12
Mature -14

observed in the hemodialysis group while a rate of
14% is seen in the control group and this difference
was statistically significant (p < 0.05). All 7 patients
with PCO in the control group had mild degree of capsular opacity, while in the hemodialysis group 19 patients had mild, 8 patients had moderate and 3 patients
had severe degrees of opacity identified.
Ocular characteristics were listed in Table 2.

DISCUSSION
There are variety of studies related to ocular findings in patients undergoing hemodialysis in the literature. One of these is the study by Minen et al. about intraocular pressure, corneal thickness, eye dryness and
contrast sensitivity in 42 hemodialysis patients. While
there was no difference in terms of intraocular pressure
and corneal thickness compared to the control group,
the hemodialysis group had lower Schirmer test results
and lower contrast sensitivity degrees (9). A study of
30 patients by Demir et al. identified cataract in 3 patients, while 22 patients had corneal-conjunctival calcification (10).
One of the eye findings due to high urea levels and
calcification in hemodialysis patients, is cataracts withrates up to 58% (11, 12, 13). A study of patients with
chronic renal failure reported a strong correlation between the severity of renal disorder and cataract development risk. (14).
Dursun et al. performed extracapsular cataract extraction surgery with small incision and suture methods for 82 chronic renal failure patients with cataracts
in a two-year period. Of the patients, 14.6% (12 patients) encountered a variety of postoperative problems.
In 10 of these 12 patients, suture infection was observed (15).
With cataract surgery with the narrow incision entry method and phacoemulsification surgery, almost no
sutures are used and more successful results are obtained. A study by Chen et al. reported 1.0 level of visual
acuity was reached in 52% of patients in the postoperative period (16). In our study, 72% of patients had 1.0
level of visual acuity identified in the first postoperative month.
Though there are studies related to hemodialysis
and cataracts in the literature, there was no study encountered about the incidence of posterior capsular opaci-

fication in hemodialysis patients. This topic was studied
in our research and high rates of PCO incidence were
observed. The reasons for this may be listed as lens epithelial cells remaining during surgery preparing the way
for formation of posterior capsule opacification. These
cells are present in nearly all patients at low amounts,
but are known to remain at the lens equator.
During cataract surgery, the anterior capsule of the
lens is opened and there is direct contact between anterior chamber fluid and lens contents. As hemodialysis
patients have more accumulation of toxic metabolites
compared to normal individuals, the contact rate of
urea to the lens increases and PCO may be observed
more often due to increased oxidative stress (10,17).
Another probable explanation is that as the posterior
subcapsular region is sensitive to oxidative stress, this
may also be valid for the posterior capsule (18).
Additionally, abnormalities of remaining lens epithelial cells due to acidosis (19) or disrupted lens epithelial cell metabolism linked to vitamin D deficiency
resulting in formation of calcium deposits in the posterior capsule, may be the reason for the high incidence
of PCO observed (20).
In conclusion, hemodialysis patients with uneventful cataract surgery appear to have higher incidence of posterior capsule opacification compared to the
normal population.
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PCO — posterior capsular opacification
IOL — intraocular lens
PMMA — polymethyl methacrylate
SPSS — Statistical Package for the Social Sciences
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Sa`etak
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OPERACIJE KATARAKTE KOD PACIJENATA NA HEMODIJALIZI
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Cilj: Cilj ovog rada bio je da se proceni incidenca
zamu}enja zadnje kapsule so~iva nakon operacije katarakte kod pacijenata na hemodijalizi.
Pacijenti i metode: 50 pacijenata na hemodijalizi
koji su bili podvrgnuti operaciji katarakte i 50 pacijenata sli~ne starosne dobi i bez sistemskih oboljenja koji su bili podvrgnuti operaciji katarakte su upore|ivani
retrospektivno. Svi pacijenti su bili podvrgnuti rutinskoj fakoemulzifikaciji. Kori{}ena su hidrofilna monoblok, intraokularna so~iva o{trih ivica (Spectrafold™,
Gujarat, Indija). Kompletan oftalmolo{ki pregled izveden je kod svih pacijenata 12og postoperativnog meseca na redovnom kontrolnom pregledu. Zamu}enja zadnje kapsule so~iva ispitivano je metodom retroiluminacije. Prema refleksiji dobijenoj retroiluminacijom, slu~ajevi sa zamu}enjem zadnje kapsule so~iva bili su podeljeni u tri grupe: kao blago, umereno i ozbiljno zamu}enje.
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