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Abstract
Aim: The study aims to report the indications of keratoplasty surgeries and our surgical outcomes  performed in our hospital that 
provides tertiary health care.
Materials and Methods: This retrospective study was conducted analyzing the files of the patients undergone keratoplasty for 
optical, therapeutic and tectonic purposes between 2014-2018. The patients' age, gender, indication for keratoplasty, preoperative 
and postoperative best-corrected visual acuity and surgical technique preferred, whether graft rejection developed or not during 
postoperative follow-ups, treatments administered to the patients developed rejection and follow-up periods were recorded.
Results: The study included 200 eyes of 174 patients undergone keratoplasty. Of the eyes 180 (90%), 13 (6.5%) and 7 (3.5%) received 
corneal transplantation for optical purpose, for tectonic/therapeutic purpose and for cosmetic purpose respectively. The mean 
follow-up period was 21.7±6.2 months (range 6-48 months). Of the eyes 78 (39%), 40 (20%), 25 (12.5%), 19 (9.5%), 16 (8%), 11 (5.5%), 
and 9 (4.5%) were operated due to infectious/non-infectious corneal scar, pseudophakic/aphakic bullous keratopathy, graft failure/
rejection, corneal dystrophy, keratoconus, keratitis/abscess and spontaneous corneal perforation respectively. Forty (20%) of the 
eyes developed allograft reaction. At the end of the study period, 50 (25%) eyes could not maintain graft transparency. The most 
common causes of inability to maintain graft transparency were endothelial failure and allograft reaction.
Conclusion: Keratoplasty is an important and effective surgical method that increases visual acuity in blindness conditions caused 
by corneal diseases.
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INTRODUCTION
According to the World Health Organization data, corneal 
diseases rank as the fourth most common causes of 
blindness with a rate of 5.1% among the diseases causing 
blindness (1). Corneal scars and opacities, keratitis, 
keratoconus, corneal dystrophies, bullous keratopathy, 
trachoma are the major corneal diseases that reduce 
visual acuity and may cause blindness (2-6). The 
distribution and incidence of these corneal diseases may 
vary depending on the factors including geographical 
location of country, socioeconomic status and age (7). 
Although some of these diseases can be prevented with 
early diagnosis and treatment, a significant number of 
them may require corneal transplantation to increase 
visual acuity (3-5,7). Corneal scarring caused by infection 
is the most common cause of keratoplasty in developing 

countries, while corneal dystrophies and endothelial cell 
dysfunction (pseudophakic bullous keratopathy etc.) are 
the most common indications for keratoplasty in developed 
countries (3,4,8,9). Today, postoperative satisfactory 
results can be obtained with the development of surgical 
techniques, increased experience of physicians in the 
centers where keratoplasty is performed, and with the 
effective use of topical and systemic immunosuppressive.

Considering the studies conducted in the western part 
of our country, bullous keratopathy, keratoconus and 
postinfectious corneal scarring seem to be the main 
indications for keratoplasty (10-12). In recent years, 
cornea banks were established in the eastern region of our 
country where our city is located, and keratoplasty surgery 
has been started to be performed successfully. The study 
aims to report the indications for keratoplasty surgeries 
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performed in our clinic and our surgical outcomes.

MATERIAL and METHODS
The files of the patients undergone keratoplasty for 
optical, therapeutic and tectonic purposes in Diyarbakir 
Gazi Yasargil Training and Research Hospital between 
2014-2018 were analyzed retrospectively. The study 
was conducted in accordance with the principles of the 
Declaration of Helsinki after obtaining the approval from 
the ethics committee of the same hospital. The patients' 
age, gender, indication for keratoplasty, preoperative 
and postoperative best-corrected visual acuity, surgical 
technique preferred, postoperative graft rejection, whether 
or not graft rejection developed in the postoperative 
follow-ups, treatments administered to patients developed 
rejection and follow-up periods were recorded from the 
patients' files. Patients who participated in follow-ups 
for less than 6 months or who had previously undergone 
keratoplasty in  another center were excluded from the 
study.

Surgical Technique
A single surgeon  performed all operations by under 
general anesthesia. Trepanning was performed on all 
patients using a 7.5 mm trepan. In the presence of 
concomitant cataract, cataract extraction was performed 
and intraocular lens (IOL) was placed into the capsular 
bag before the graft was sutured. The aphakic patients 
were treated with scleral-fixated IOL implantation.  The 
patients with peripheral anterior synechia underwent 
synechiotomy using viscoelastic materials. Pupilloplasty 
was performed on those with pupil irregularity. The graft 
that was prepared with an 8.0 mm vacuum punch was then 
sutured with 10-0 nylon suture. All patients were initiated 
on topical 1% prednisolone acetate and moxifloxacin. 
The steroid eye drop was gradually decreased and 
discontinued within 1 year following the surgery. The 
patients undergone keratoplasty due to herpetic keratitis 
were given 800 mg oral acyclovir for at least 1 year.

The presence of one of the following: subepithelial 
opacities, stromal edema, Descemet's wrinkles, anterior 
chamber reaction, keratic precipitate, and epithelial 
or endothelial rejection lines that developed during 
the postoperative follow-ups was considered as graft 
rejection. The patients were treated with topical, oral or 
intravenous systemic steroids depending on the severity 
of rejection. The cases of rejection that did not improve 
with treatment during the follow-up were considered as 
indication for keratoplasty again.

Analyses were performed  using Windows SPSS for 
Windows 11.5 (Statistical Product and Service Solutions, 
Inc., Chicago, IL, USA)

RESULTS 
The study included 200 eyes of the 174 patients undergone 
keratoplasty in our clinic.  Of the patients, 64 (36.7%) were 
female and 110 (63.3%) were male and the mean age was 
53.8±21.5 years (range 0-82 years). Of the eyes 180 (90%), 

13 (6.5%) and 7 (3.5%) received corneal transplantation 
for optical purpose, for tectonic/therapeutic purpose and 
for cosmetic purpose respectively. The mean follow-up 
period was 21.7±6.2 months (range 6-48 months).

Table 1.  Indications for Keratoplasty

Indications for Keratoplasty

Infectious/non-infectious corneal scarring 78 (39%)
Pseudophakic/aphakic bullous keratopathy 40 (20%)
Graft failure/rejection 25 (12.5%)
Corneal dystrophy 19 (9.5%)
Keratoconus 16 (8%)
Keratitis/abscess 11 (5.5%)
Spontaneous corneal perforation 9 (4.5%)

The indications for keratoplasty are indicated in Table 
1. Of the eyes, 194 (97%) were treated with penetrating 
keratoplasty (PK) and 6 (3%) were treated with deep 
anterior lamellar keratoplasty (DALK).

In the preoperative period, glaucoma was present in 
13 (6.5%) eyes and keratoplasty in combination with 
trabeculectomy was performed on 7 eyes (3.5%). In the 
same session with keratoplasty, phacoemulsification 
and intraocular lens implantation or scleral-fixated IOL 
implantation were performed on 22 eyes (11%) with 
cataract. Simultaneous pupilloplasty was performed on 
10 (5%) eyes and strabismus surgery was performed on 3 
(1.5%) eyes. No complication arose due to the combined 
surgeries.

During the follow-ups, 25 eyes (12.5%) developed 
secondary glaucoma and topical antiglaucomatous 
therapy was initiated. Five (2.5%) eyes developed cataract 
during the follow-ups, and phacoemulsification and IOL 
implantation were performed on all these eyes without 
any complication.

Forty (20%) of the eyes developed allograft reaction. All 
patients developed rejection were initiated on topical and 
systemic steroid therapy. Of the eyes, 10 (25%) responded 
to steroid therapy and maintained graft transparency, 
whereas 30 eyes (75%) lost graft transparency due to 
allograft reaction. Of the eyes developed graft rejection, 20 
(50%) were treated with keratoplasty due to graft failure/
rejection, 12 (30%) due to bullous keratopathy, 5 (12.5%) 
due to leucoma, and 3 (7.5%) due to keratitis. All eyes 
developed rejection were the eyes treated with penetrating 
keratoplasty. None of the eyes treated with deep anterior 
lamellar keratoplasty developed rejection.

A second keratoplasty was performed on 25 eyes (12.5%) 
that lost corneal transparency during the follow-ups. 
During the follow-ups, it was seen that 9 eyes (4.5%) 
treated with a second keratoplasty could not maintain 
graft transparency.

At the end of the study period, 50 (25%) eyes treated 
with keratoplasty could not maintain graft transparency. 
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Of these eyes, 21 (42%) lost graft transparency due 
to endothelial dysfunction (9 due to late endothelial 
dysfunction, 7 due to glaucoma-related endothelial 
dysfunction, 5 due to primary endothelial dysfunction), 20 
(58%) due to allograft reaction unresponsive to medical 
therapy, 4 (8%) due to graft infection, 4 (8%) due to dense 
corneal vascularization, and 1 (2%) due to trauma-related 
wound dehiscence. All eyes treated with keratoplasty due 
to keratoconus completely maintained graft transparency. 

When visual acuity was evaluated, it was found that all 
eyes treated with keratoplasty for tectonic and cosmetic 
purpose as well as optical purposes, 46 eyes (23%) had no 
change in visual acuity; however, visual acuity decreased 
in 4 eyes (2%). One hundred and fifty (75%) eyes achieved 
an increase in visual acuity after transplantation compared 
to the preoperative period.

DISCUSSION  

Keratoplasty is a surgical method used in the treatment 
of corneal diseases that does not improve with medical 
treatment, and is mostly performed for optical purposes. 
The indication for keratoplasty may vary depending on 
sociocultural and economic conditions, development level 
of the country, and even within years in the same country 
(13-16). 

In the USA, the most common indications for keratoplasty 
include pseudophakic bullous keratopathy, keratoconus, 
Fuchs' endothelial dystrophy and retransplantation (17). 
In Canada, keratoconus, retransplantation and corneal 
scars are the most common indications for keratoplasty 
(18). In Ethiopia, trachoma/leukoma takes the first place 
among the indications for keratoplasty and it is followed 
by keratoconus and corneal dystrophies (3). 

In our country, keratoplasty is most commonly performed 
for optical purposes. Of the corneal transplantations 
performed in our study, 90% were for optical purpose, 
6.5% were for tectonic/therapeutic purpose and 3.5% 
were for cosmetic purpose.  In the majority of the 
studies conducted, no information was given about 
corneal transplantation for cosmetic purposes. The 
study by Nurozler et al. investigating the indications 
for keratoplasty indicated that corneal transplantation 
was most commonly performed for optical purpose and 
emphasized that no corneal transplantation for cosmetic 
purpose was performed. The authors attributed this to the 
difficulty in obtaining donor tissue (19). Al-Yousuf et al. 
stated that they most commonly performed keratoplasty 
for optical purpose, while they least commonly performed 
it for cosmetic purposes with a rate of 0.6% (20). In 
our study, the high rate of corneal transplantation for 
cosmetic purposes was attributed to the relatively easy 
procurement of donor cornea.

Keratoconus, bullous keratopathy, corneal dystrophies and 
postinfectious corneal scarrings are the major indications 
for keratoplasty (11,12). Ninety percent of the keratoplasty 

surgeries in our hospital that serves in the eastern region 
of our country were performed to increase visual acuity 
(for optical purpose) similar to other studies (11-18). In 
our study, keratoplasty was most commonly performed 
due to infectious/non-infectious corneal scarring and 
it was followed by bullous keratopathy and corneal 
dystrophies. Considering the indication in the first place, 
this different result obtained in our country was in parallel 
with the countries with low socioeconomic status (3-4). 
Two studies conducted in west of Turkey, keratoconus, 
bullous keratopathy, and corneal dystrophies were 
reported to be the most common cause of keratoplasty 
(11,12). This change in the distribution of the indication 
for keratoplasty between the regions in our country proves 
that the socioeconomic and geographic differences within 
the country directly affect the indications for surgery.

With the development of surgical techniques and 
increased surgical experience, keratoplasty combined 
with other intraocular surgeries can be easily carried out 
(21-23). The fact that no complication arose because of 
surgeries combined with keratoplasty that we performed 
demonstrated that successful results could be obtained 
with the right surgical technique to be preferred in the 
right patient.

Graft rejection/failure following keratoplasty was 
directly related to the risk factors such as indication 
for keratoplasty (therapeutic keratoplasty, herpetic 
keratitis, vascularized leukoma etc.), low endothelial cell 
density of donor graft, dense corneal vascularization, 
uncontrolled glaucoma, presence of ocular surface 
disease, inflammation, collagen vascular disease, HIV, 
vitreous prolapse into the anterior chamber (24). Ono 
et al. monitored patients undergone keratoplasty and 
reported that 60.4% of the patients maintained graft 
transparency at the end of 12 years. They stated that 
patients diagnosed with keratoconus had the highest rate 
of graft transparency, while the lowest rate was obtained 
because of keratoplasty performed on patients diagnosed 
with bullous keratopathy, and that graft transparency was 
maintained at a rate of 43.4% after the second keratoplasty 
(25).  The authors attributed the high rate of graft 
transparency in keratoconus to the fact that keratoconus 
did not affect the endothelial cells in the corneal periphery 
and the rejection rate was low due to uncommon corneal 
vascularization in the disease (25). Moreover, they 
indicated that the entire endothelium was affected in the 
case of bullous keratopathy, unlike keratoconus, and that 
the history of previous intraocular surgery in most of these 
eyes affected the prognosis (25).  In a study conducted in 
our country, the rate of graft transparency was 74%, and it 
was argued that graft transparency could be maintained 
at a lower rate in patients undergone keratoplasty with the 
diagnosis of vascularized leukoma, corneal ulcer, ocular 
surface disorder and chemical burn (19). In the same 
study, the most common causes of graft failure were 
allograft reaction and endothelial dysfunction. However, 
graft transparency could be maintained at a rate of 75% 
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at the end of the study period in our study. The most 
common factors in graft failure were similarly found as 
allograft reaction, endothelial dysfunction (primary, late 
endothelial dysfunction , glaucoma-related dysfunction), 
graft infection and dense graft vascularization.

Of the 509 eyes on which Ono et al performed keratoplasty, 
61 (12%) developed allograft reaction and the graft was 
lost in 21 eyes despite medical treatment (25). Dunn et 
al. reported that 12% of the 1090 eyes on which they 
performed corneal transplantation had graft rejection 
attack at least once during the follow-ups, and found that 
this increased the likelihood of graft failure (26). They also 
argued that the likelihood of rejection after transplantation 
was 10% in the first five years and 15% in 10 years. Nurozler 
et al. found an allograft reaction rate of 16% in their study, 
and reported that 68.1% of the eyes developed rejection 
lost graft transparency despite medical treatment.  They 
indicated that these eyes were commonly the eyes of 
patients undergone keratoplasty due to vascularized 
leukoma, bullous keratopathy, keratoconus and viral 
keratitis, and argued that patients should be taught 
about the symptoms of the rejection reaction for the early 
diagnosis and effective treatment (19). In our study, the 
rate of allograft reaction was 20% (40 eyes) throughout 
the follow-ups, and 25% of these eyes maintained graft 
transparency with medical treatment. Keratoplasty was 
most commonly performed on the eyes developed allograft 
reaction due to graft failure/rejection, bullous keropathy 
and leukoma. These results we obtained demonstrated 
that the risk of graft rejection was higher in the eyes with 
high risk factors (25,26). 

CONCLUSION

In conclusion, the successful results we have obtained 
once again demonstrated that blindness caused by 
corneal diseases can be treated with the appropriate 
choice of surgical method in cases where visual acuity 
cannot be increased with medical treatment. However, 
keeping the disease led to keratoplasty in mind during 
the follow-ups and very careful management of patients' 
follow-ups and complications despite a successful 
corneal transplantation will directly affect the prognosis 
in the long term.  
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