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Objective: To study the correlation between donor factors and recipients' factors on graft clarity.
Materials and methods: The study comprised 30 cases of Keratoplasty surgery with a follow up of
6 months. All donor corneas were evaluated by Konan specular microscope for endothelial cell
count; details of the donor like age, cause of death were noted. The patients were divided into two
groups, Group 1 had graft failure, and Group 2 had clear corneas. Observation and Result: There
were 12 patients in group 1 and 18 patients in group 2 with six months of follow up. The mean

endothelial cell count in group 1 was 1942.3/mm2, and group 2 was 2334.8/mm2. There is a
significant difference in the mean endothelial cell count between the two groups. On analysing the
indication for Keratoplasty in two groups, the outcome was best for the corneal opacity group during
worst for the graft failure group. Conclusion: Donor endothelial cell count significantly influenced
graft outcome; rest donor factors (age, death enucleation interval, enucleation surgery interval)
don't affect graft survival. Indication for Keratoplasty is a significant predictor of graft survival.

Keywords: Donor factors, Endothelial cell count, Keratoplasty, Graft failure, Indication for
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Introduction
Blindness is a significant public health problem in
developing countries. Cataracts and corneal
diseases are the two major causes of blindness in
countries in developing economies. [1]. According to
the World Health Organization, corneal diseases are
one of the significant causes of vision loss and
blindness in the world today, after cataracts and
glaucoma. [2].

In India, it is estimated that there are
approximately 6.8 million people with vision less
than 6/60 in at least one eye due to corneal
diseases; out of these, about a million have bilateral
involvement. [3,4]. It is estimated that the number
of people with unilateral corneal blindness in India
will increase to 10.6 million by 2020. [4].

According to the National Programme for Control of
Blindness (NPCB) estimates, about 120,000 corneal
blind persons in the country. According to a recent
estimate, there is an addition of 25,000-30,000
corneal blindness cases every year in the country.
[5]. The burden of corneal disease in India is
reflected by 90% of the global cases of ocular
trauma, and corneal ulceration leading to corneal
blindness occur in developing countries. [6].

The importance of corneal transplant lies in the fact
that successful transplantation can restore excellent
sight to corneal blindness. Penetrating Keratoplasty
is the most frequently performed and the most
successful form of transplantation. [7]. The
proportion of corneal blind patients who could derive
long term benefits from corneal grafting depends on
the graft transparency. Trans parency is affected by
many factors.

These factors are the type of donor material,
condition of the recipient's eye, the operative
procedures and postoperative treatment. The
quality of donor material depends upon the donor's
age, cause of death, the interval between the time
of death and time of enucleation, the duration for
which the donor's eye was preserved, the clinical
condition of the donor's vision, its bacteriological
and method of preservation and endothelial cell
count.

The function of Endothelial cells of the cornea
maintains this tissue in a dehydrated state by their
pumping activity, assuring its transparency. The
corneal endothelium consists of a single layer of
non-regenerating, mainly hexagonal cells.

It plays a pivotal role in maintaining a clear cornea
by securing a state of relative dehydration of the
corneal stroma The factors related to the recipient's
eye are the cause and extent of corneal pathology,
corneal vascularisation and other associated ocular
pathology. The operative factors which can affect
the graft transparency are the size of the graft, the
suturing technique used, the operative technique
and the complications. Postoperative complications
and postoperative treatment are essential factors
that govern the transparency of graft.

Graft Failure: Graft failure refers to any graft that
does not retain its transparency sufficient for
adequate vision. There are multiple causes of graft
failure, some of which are mentioned, and others
may be immunological. Primary graft failure: It is
defined as corneal oedema that is present right
from the time of Keratoplasty, does not clear, and is
not associated with rejection or secondary cause of
graft failure. It may manifest on the first
postoperative day. Corneal transplantation is the
most frequent and successful transplant. The
remarkable survival of corneal transplants can be
primarily attributed to their unique avascular
structure; it makes the cornea is immune privileged.
Immune-mediated rejection is the leading cause of
graft failure; up to 30% of penetrating Keratoplasty
will have at least one episode of rejection.

Materials and methods
Study design: Prospective interventional study.

The study was conducted in the department of
ophthalmology tertiary care centre of Central India.
The present study comprised 30 cases of
Keratoplasty surgery with a follow up of 6 months.
The patients were divided into two groups; Group 1
had graft failure, Group 2 had clear corneas. All
donor corneas were evaluated by Konan specular
microscope for endothelial cell count; details of the
donor like age, cause of death were noted. Death
enucleation interval and death transplantation
interval was noted. All corneas were preserved in
M.K. media, and patients undergoing Keratoplasty
were evaluated.

Inclusion criteria: Only those corneas which were
procured within 6 hours of death are used.

Patients with at least six months of follow up post
keratoplasty.

Exclusion criteria: Patients who lost follow up.
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Age less than ten years. 
Corneal Graft Rejection assessed by

Symptoms

Signs

Results
There was a total of 30 patients in our study.
Clinical observations were made to study the factors
affecting the clarity of the graft.

Table 1: Demographic profile
Age in Years Male Female Total

No. % No. % No. %

10-20 years 5 16.6 2 6.6 7 23.3

21-40 years 6 20 2 6.6 8 26.6

41-60 years 6 20 2 6.6 8 26.6

61 and above 6 20 1 3.3 7 23.3

Total 23 76.6 7 23.3 30 100

The youngest patient was 11 years old, and the
most geriatric patient was 90 years old. The mean
age was 39.73 years. There were 23 males and
seven females.

Graft clarity: We studied 30 patients for graft
clarity. Among them, 18 patients (60 %) had clear
corneas, and 12 patients (40%) had graft failure
after six months of follow up.

Table 2- Endothelial cell count and graft clarity
 TOTAL Clear Cloudy Opaque

1500-2000 6 1 4 1

2000-2500 12 7 4 1

2500-3000 10 9 1 0

>3000 2 1 1 0

This table shows the relationship between
Endothelial cell count and graft clarity. The mean
endothelial cell count in group 1(opaque graft) was
1942.3/mm2, and group 2 (clear grafts) was
2334.8/mm2. There is a significant difference in the
mean endothelial cell count between the two
groups.

All corneas were kept in M.K. Media and used within
72 hours. The other donor factors like age, death
enucleation interval, death transplant interval was
found to be comparable in the two groups. The
mean age was 57.77 and 61.77 years; the death
enucleation interval was 3.78 and 3.37 hours, while
the mean death transplant interval was 34.5 and
34.7 hours. All these changes were not clinically
significant.

Figure 2-Other donor factors in both groups.

Recipients factors

Table 3: Indications for Keratoplasty
Indications Number of Patients

Adherent leucoma 3 (10.0%)

Corneal opacity 11(36.7)

Pseudophakic bullous keratopathy 4 (13.3)

Aphakic bullous keratopathy 1 (3.3)

Graft failure 7 (23.3)

Corneal ulcer 4 (13.3)

Table 3- Indications of surgery in our study

The most common indication for surgery in our
study was corneal opacity at 36.7%, followed by
graft failure at 23.3 %, corneal ulcer and
pseudophakic bullous keratopathy each at 13.3%,
then 10% had adherent leucoma, and least had
Aphakic bullous keratopathy 3.3%.
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Diminution of vision, pain, redness and
photophobia after keratoplasty surgery

The white line on the corneal endothelium

Stromal thickening edema or infiltrates

Subepithelial or epithelial edema

Conjunctival injection

Anterior chamber reaction or flare

Neovascularisation
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Figure 3– Indications of Keratoplasty and graft
clarity

On analysing the indication for Keratoplasty in two
groups, the outcome was best for the corneal
opacity group during worst for the graft failure
group.

This figure shows the relationship between corneal
pathology and graft clarity. The adherent leucoma
group patients showed one clear graft (3.3%) and
two hazy grafts (6.6%). In the Pseudophakic
Bullous Keratopathy group, patients 3(10%) had
clear grafts, and one (3.3%) had hazy cornea. For
patients of the previous graft failure group, only 1
(3.3%) had clear grafts, while six patients (20%)
had hazy grafts. The outcome was best for the
corneal opacity group during worst for the previous
graft failure group.

Discussion
In our study, we analysed various donor and
recipients' factors affecting graft clarity. However,
immunologic graft rejection after Keratoplasty is
less likely than it is in other solid organ
transplantation. This is attributable to the avascular
corneal structure, the immunosuppressive ocular
microenvironment, and the phenomenon of the
anterior chamber–associated immune deviation.
This produces reduced immunity to antigens
introduced into the anterior chamber in
experimental animal models.8,9 However, in eyes
presenting with corneal neovascularisation and
previous graft failure, the prognosis for corneal graft
survival is reduced, and the incidence of rejection is
high, similar to that of solid organ transplants. In
our study, we found 60% of grafts to be precise.

Correlation between endothelial cell count and
graft clarity

In our study, we found that endothelial cell count
has a significant effect on graft transparency.

Endothelial cells of the human cornea maintain this
tissue dehydrated by their pumping activity, thereby
assuring its transparency. This is an active process
that is controlled by Na+/K+ ATPase and involves
the generation of a bicarbonate ion gradient across
the corneal endothelium. The corneal endothelium
consists of a monolayer of polygonal cells, the
numerical density of which is highest at birth (3000
cells/mm2) and decline slowly but steadily after
that.

A minimal numerical density of 400-500 cells/mm2

is required to sustain the pumping activity of the
endothelium. Dysfunction results in corneal
decompensation and loss of vision. The fact that the
endothelium becomes gradually depleted of cells
rather than compensating for its losses reflects the
limited capacity of these cells to regenerate. This
situation may become exacerbated by losses
incurred during certain diseases or after intraocular
surgery.[10]. We also found in our study that
corneas with higher endothelial cell count had
significantly higher graft clarity than low endothelial
cell count, as depicted in table 2. Indications of
Penetrating Keratoplasty in India are different from
those in the developed world. We found that the
most common indication for surgery in our study
was corneal opacity at 36.7%, followed by graft
failure at 23.3 %, corneal ulcer and pseudophakic
bullous keratopathy each at 13.3%, then 10% had
adherent leucoma and least had Aphakic bullous
keratopathy 3.3%.

Dasar et al. [1]. in their retrospective study on
indications of Penetrating Keratoplasty in Southern
India, reviewed records from 2002 to 2012 and
found that the leading indications for Keratoplasty
were corneal scars (60.7%), regrafting (12.7%),
spheroidal degeneration (9.8%), aphakic bullous
keratopathy (5.88%), keratoconus (4.9%),
pseudophakic bullous keratopathy (2.94%) and
acute infectious keratitis (2.94%). We also found
that the most common indication for P.K. is corneal
opacity or scar. However, graft failure constituted
23.3 %. Sony P et al. [12]. Their study of 2022 P.K.
done throughout June 1997 to November 2003
found that the leading indications were corneal
scarring (38.03%) followed by acute infectious
keratitis (28.38%), regrafting (11.5%), aphakic
bullous keratopathy (7.27%), pseudophakic bullous
keratopathy (6.18%) and corneal dystrophy
(3.85%). We also observed that corneal scar or
opacity was cause for P.K. in 36.7 %.

Dandona L et al. [13]. In their study of 1,964 PKs
found commonest indications to be corneal scarring
(28.1%), regrafts (17.1%), active infectious
keratitis (12.2%), aphakic bullous keratopathy
(11.8%), pseudophakic bullous keratopathy
(10.6%), corneal dystrophies (8.4%) including
Fuchs' dystrophy (1.2%), keratoconus (6%), and
miscellaneous (5.9%). In all these studies most,
common indication was a corneal scar similar to our
research.
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Based on the observations of the Australian Graft
Registry, some grafts are categorised as high-risk
grafts [14].

Our findings are in complete agreement with these
workers that corneal opacity without vascularisation
is a good indication for performing Keratoplasty.

In our study, corneal opacity group, all patients had
clear graft, while the results were worst for the graft
failure group.

Conclusion
Our study is one of its kind as it compares mean
endothelial cell count with graft clarity.

Donor endothelial cell count significantly influenced
graft outcome; rest donor factors like age, death
enucleation interval, enucleation surgery interval
don't affect graft survival.

Indication for Keratoplasty is a significant predictor
of graft survival. The outcome was best for the
corneal opacity group during worst for the graft
failure group.
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review.
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