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Abstract
Purpose: To study the indications for penetrating keratoplasty(PKP) in Punjab.
Design: Retrospective study.
Methods: Retrospective analysis of medical records of patients who underwent PKP at Sri Guru Ram Das Institute of Medical
Sciences and Research, Amritsar from January 1, 2015 to January 1, 2017 was conducted to study the indications of PKP.
Results: A total of 102 eyes of 94 patients were included in the current study, of which 75 (79.78%) were males. The mean age of
the patients was 53.1 ± 17.2 (range 15 to 85) years. The most common indication for PKP was corneal opacity in 43 (42.15%)
cases, followed by active infectious keratitis in 16 (15.69%), adherent leucoma in 12 (11.76%), bullous keratopathy in 10 (9.8%),
failed graft in 9 (8.82%), staphyloma in 6 (5.88%), keratoconus in 1 (0.98%), and miscellaneous causes in 5 (4.9%) cases. Post
infectious cause was the most common subcategory in the corneal opacity group, followed by post-trauma and post chemical burns.
Conclusions: Corneal opacity, most commonly as a result of post-infectious scarring, is the most common indication for PKP in
Punjab. Patient education, preventive measures, and improvement in primary eye health care services are required to reduce the
burden of corneal blindness in this region.
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Introduction
Corneal diseases are amongst the common causes of
blindness in developing countries. According to National
Programme for Control of Blindness, over 1, 20, 000
people suffer from corneal blindness in India, and about
25000 to 30000 new cases are being added every year.(1)
Penetrating
keratoplasty
(PKP)
or
cornea
transplantation, which involves replacement of the
diseased cornea with a healthy donor corneal tissue, is
the only treatment option in majority of such cases. PKP
is one of the most common tissue transplants performed
across the globe. The indications for PKP vary with
geographical location, socioeconomic status and
changing demographic characteristics of a community.
A recent review, analyzing the data for over 34 years of
PKP performed all over the world, reported that post
cataract surgery edema was the predominant indication
in north America; keratoconus was the leading indication
in Europe, Australia, Middle east, Africa, and South
America; whereas keratitis was the primary indication in
Asia.(2) Also, the indications may show varying trends
over a period of time with change in population
demographics as well as advancements in surgical
techniques.Over the recent two decades, there has been
a paradigm shift towards performing lamellar
keratoplasty instead of full thickness keratoplasty for
pathologies not involving the full thickness of cornea. (24)

The knowledge about the indications in a particular
area is extremely important in terms of planning of eye
banking and corneal transplant services in both public
and private sectors. Although, there have been few
studies from other parts of India,(5-9) to the best of

authors’ knowledge, a study of this type has not yet been
published from Punjab. The aim of the current study was
to analyze the current indications of PKP in a medical
college in Amritsar, a border district in the state of
Punjab, located in north India.
Methods
A retrospective analysis of the medical records of
patients who underwent PKP at Sri Guru Ram Das
Institute of Medical Sciences and Research, Amritsar
from January 1, 2015 to January 1, 2017 was conducted.
The study was approved by hospital ethics committee
and followed the tenets of Helsinki declaration. The data
points analyzed included patients’ age, sex, eye,
indications for keratoplasty, type of keratoplasty, and
adjunctive cataract surgery with intraocular lens (IOL)
implantation. Indications for PKP were categorized into
following different groups: corneal opacity (healed postinfectious, post-traumatic and post chemical injury),
bullous keratopathy (aphakic or pseudophakic), active
infectious keratitis (with perforation or impending
perforation), regrafting (graft rejection, infection or
failure), adherent leucoma, anterior staphyloma,
keratoconus, corneal dystrophy, and miscellaneous
(degenerations, metabolic disorders or tectonic patch
grafts for peripheral corneal thinning). In cases, where
there were multiple clinical indications, only single
primary indication was included in the data analysis.
Results
A total of 102 eyes of 94 patients were included in
the current study of which 75 (79.8%) were males. The
mean age of the patients was 53.1 ± 17.2(range 15 to 85)
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years. Right eye was involved in 54 (52.9%) cases and
left in 48 (47.1%) cases. Fig. 1 shows distribution of
patients in different age groups. Most of the patients, 78
(77.5%), were more than 40 years of age. The most
common indication for PKP was corneal opacity in 43
(42.15%) cases, followed by active infectious keratitis in
16 (15.69%), adherent leucoma in 12 (11.76%), bullous
keratopathy in 10 (9.8%), failed graft in 9 (8.82%),
staphyloma in 6 (5.88%), keratoconus in 1 (0.98%), and
miscellaneous causes in 5 (4.9%) cases (Fig. 2). There
was no patient with corneal dystrophy or metabolic
disorder related opacification of cornea in this series.Of
the 43 patients with corneal opacity, 29 (67.44%) were
attributed to be post-infectious, 4 (9.3%) post-traumatic,
2 (4.65%) post chemical burns and 8 (18.6%) due to
miscellaneous causes. Table 1 describes the details of
surgical procedures performed. Optical PKP was
performed in majority (78.4%) of cases followed by
therapeutic PKP (20.59%).
Table 1: Types of Penetrating keratoplasty
80 (78.4%)
Plain optical PKP- 59 (73.75%)
With ECCE and PCIOL - 15
(18.75%)
With SFIOL – 2 (2.5%)
Optical PKP
IOL explant and SFIOL- 2 (2.5%)
21 (20.59%)
Perforated corneal ulcer – 8 (38.1%)
Non healing ulcer- 7 (33.33)
Therapeutic
Staphyloma- 6 (2.86%)
Tectonic
1 (0.98%)
PKP- Penetrating keratoplasty, ECCE- Extracapsular
cataract extraction,
PCIOL- Posterior chamber intraocular lens, SFIOLScleral fixated intraocular lens
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Table 2: Clinical indications of penetrating keratoplasty in different countries
Corneal
Region
opacity
AIK
PBK ABK Regrafts Keratoconus
North India
42.15
15.69
8.82
0.98
8.82
0.98
North India
38.03
28.38
6.18
7.27
11.5
North India
33.1
20.68 24.83 2.06
11.7
0.68
Western India
42.54
17.67 12.5
14.36
South India
35.6
12.2
10.6
11.8
17.1
6
South India
60.7
2.94
2.94
5.88
12.7
4.9
USA
11.2
31.5
7.5
8.9
11.4
UK
9
21
20
24
Nepal
26.8
40.9
9
11.3
7
Iran
18.68
9.19
6.09
5.28
34.51
China
16
31
13
5
13
Saudi Arabia
10.7
13.8
9.1
53.1
Thailand
20.44
19.15
16.81
10.75
Philippines
23.9
17.6
19.7
5.6
9.8
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Corneal
Dystrophy
3.85
2.75
4.97
9.6

Miscellaneous
4.9

7.39
5.9
9.8

23.2
14
1.7
6.47
4
4.9
11.08
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Fig. 1: Distribution of patients in different age
groups

Fig. 2: Frequency distribution of different
indications of penetrating keratoplasty
Discussion
The current study reports indications of penetrating
keratoplasty in Punjab. Corneal opacity, followed by
active infectious keratitis, was the leading indicationof
penetrating keratoplasty in our study. This is in
accordance with previous studies from India and other
developing nations,(5-13) however; this is in contrast with
developed countries where bullous keratopathy and
keratoconus are the leading indications.(2-4,14,15) Table 2
describes the comparison of common indications for
PKP in different countries. The reasons for the high
prevalence of corneal opacity in the current study can be
attributed to higher incidence of corneal trauma,
infections including trachoma, Vitamin A deficiency,
use of harmful traditional eye medications and home
remedies, and lack of access to specialized eye care in
our patient population.(16)
Active infectious keratitis is the second most
common indication in the current series. In contrast,
studies from other Asian countries like China(17) and
Vietnam(18) have reported a higher incidence of
infectious keratitis as compared to corneal opacity in
their PKP patients. We believe both these indications are
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inter-related, as corneal opacity quite often is the
sequelae of infectious keratitis. So, demographic
characteristics of both these groups are likely to be
similar as most of the corneas with active infective
keratitis without perforation are bound to end up with
corneal opacities; and those with perforation result in
formation of adherent leucomas or anterior staphylomas.
It could be one of the reasons for higher percentage of
adherent leucomas and staphylomas in the current series.
It could also be the reason for the higher percentage of
males in our series, as males are more likely to be
involved in outdoor agricultural or other professional
works, where they have a higher risk of ocular injuries
and secondary infections. Ours is a charitable hospital,
which provides free keratoplasty services to all patients
irrespective of their socioeconomic status. It could be
one of the reasons for referral of active infectious
keratitis patients of lower socioeconomic status to our
institute, and hence a higher number of therapeutic
keratoplasties in the current series.
Bullous keratopathy, mostly due to pseudophakic
bullous keratopathy (PBK), was the indication for PKP
in 9.8% of patients in the current study. It can be
attributed to surgical trauma during cataract surgery;
however, unlike studies from developed countries,(2-4)
most of our patients presented quite late after the cataract
surgery and had developed severe subepithelial fibrosis,
stromal scarring and pannus formation because of which
the option of endothelial keratoplasty could not be
considered in these patients. It can be emphasized that
ophthalmologists in developing countries should be
sensitized about early referral of patients with
endothelial decompensation to the cornea surgeons so
that less invasive endothelial keratoplasty can be
considered in such cases.
We had only one case of keratoconus and no case of
corneal dystrophy in the current series. This is in contrast
with studies from Middle East,(19-20) where keratoconus
is a common indication for PKP. The reasons for this
difference can be attributed to different genetic and
demographic characteristics of our patient population. It
is possible that prevalence of keratoconus is low in our
area, and a population based study can be helpful in
establishing its prevalence in Indian population.
In conclusion, corneal opacity, most commonly as a
result of post-infectious scarring, is the most common
indication for PKP in Punjab. Patient education,
preventive measures, and improvement in primary eye
health care services are required to reduce the burden of
corneal blindness in this region.
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