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IInnddiiccaattiioonn  ooff  ppeenneettrraattiinngg  KKeerraattooppllaassttyy  iinn  HHoossppiittaall    

UUnniivveerrssiittii  SSaaiinnss  MMaallaayyssiiaa  

  

ABSTRACT 
 

Our objective in this study is to describe the indication  of 

penetrating keratoplasty operations in Hospital Universiti Sains 

Malaysia (HUSM).  

A retrospective study on patients admitted for perform PK 

operation in the Department of Ophthalmology at the University of 

Seines Malaysia Hospital; Kota Baharu- Kelantan (HUSM) from 

June 2005 until June 2010. . A review of the patients’ medical 

records for demographic data, history, clinical examinations, 

related laboratory investigations and PK indications, diagnosis of 

glaucoma, aphakia, with notification of optical and refractive 

parameters pre and post- operative Data collected from the process 

of the follow-up were also considered up to April 2010. Cases with 

non-corneal button transplantation had excluded. 

Penetrating keratoplasty was performed in twenty three eyes of 

nineteen patients. Twelve (63.2%) were males and 7 (36.8%) 

females. The mean age was of 51.7 years (±15.6) and the range of 

16-72 years. Nineteen (82. 6%) eyes had primary PK and 4 (17.4%) 

eyes have secondary penetrating keratoplasty. The indication of PK 

in 7 eyes (30.4%) was infected keratitis (fungal, pseudomonas and 

viral), other 5 eyes (21.7%) were diagnosed with traumatic corneal 

injury (chemical/ non chemical). In 4 (17.4%) eyes had post 

Aphakic/Pseudophakic bullous keratopathy and the last three eyes 

(13%) with keratoconus. 
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The pre-operative best corrected visual acuity of twenty eyes 

(87%) ranged from perception of light to counting fingers, while 

those of the remaining three eyes (13%) were found with 6/36. Post 

PK on the last follow up period the best corrected visual acuity was 

ranged between 6/60 and 6/7.5 in 5 eyes, and in 15 (65.2%) eyes 

between perception of light and 1/60 and three eyes with no light 

perception. 

The major indication of PK in this study was the infected Keratitis 

with perforated corneal ulcer followed by traumatic corneal 

injuries. Eyes with post-operative PK and with uncontrolled IOP 

graft failure and visual impairment were frequently seen. The larger 

size study is recommended to conduct to be able to generalize the 

results. 

Key words: Penetrating keratoplasty, indication, Hospital Universiti 

Sains Malaysia, Kota Baharu, Malaysia.   
 

INTRODUCTION 

Corneal blindness is considered globally as one of the crucial 

factor for vision impairment [1]. Bilateral corneal blindness found 

as a major cause of visual handicap, as a consequence of    a high 

incidence of corneal infection and ulceration. However, penetrating 

keratoplasty (PK), as a surgical procedure since more than 100-

years [2], is considered as one of the world's most widely practiced 

human organ and tissue transplantation method for treating 

blindness [3]. In addition, it provides improvement of the 

ophthalmologic status in both- the doctor’s and patient’s opinion 

where 95% of good prognosis were found with the current 

techniques, such as in keratoconus. On the other hand, poor 

prognosis could be found in such cases with sever dry eyes, 

chemical burns, pemphigoid, where the success rate is much lower 

and approaches zero percent [4]. 



 

 

  

 

 التطبيقيـةوم ـس للعلـدلـلة الأنـمج     45

IInnddiiccaattiioonn  ooff  ppeenneettrraattiinngg  KKeerraattooppllaassttyy  iinn  HHoossppiittaall  UUnniivveerrssiittii  SSaaiinnss  MMaallaayyssiiaa  

Abdulrahman A Bawazir  ,,  Mohtar Ibrahim  ,,  Wan Hazabbah WH  
  

 م1024  يوليو(  7المجلد )  ثانيالعدد ال

However in ophthalmology, PK is relatively an expensive 

procedure due to high price of donor cornea, long hospitalization, 

repeat outpatient visit, and time-and cost –consuming visual 

rehabilitation which usually applicable in expert corneal centers 

with high safety and storage standards of transplants [5].  

The Malaysian National Eye Survey 1996, revealed that the 

corneal diseases were responsible for 3.4% of blindness and 2.5% 

of low vision, which considered as notable causes of visual 

impairment [6]. Since 1970, national ophthalmology centers that 

performing PK were established gradually up to 46 in 2005 [7]. 

This procedure was also implemented recently in our university 

hospital, as a tertiary level health facility for the state but not yet 

assessed. 
  

Objectives : 

The objective of this study is to describe the indication of 

penetrating keratoplasty operations in Hospital Universiti Sains 

Malaysia (HUSM). 
 

Methods : 

A retrospective study was performed on patients admitted for PK 

operations in the Department of Ophthalmology at the University 

of Seines Malaysia Hospital; Kota Baharu- Kelantan,(HUSM)  

during the period from June 2005 until June 2010. A review of the 

patients’ medical records for demographic data, history, clinical 

examinations, related laboratory investigations and PK indications, 

diagnosis of glaucoma, aphakia, with notification of pre and post- 

operative optical and refractive parameters [uncorrected visual 

acuity (UCVA), best corrected visual acuity (BCVA), graft clarity, 

anterior chamber depth, inflammatory reaction, intraocular 

pressure, and fundus evaluation if possible]. Follow-up period 
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range from one month to 56 months (mean ±SD=18.4± 15.1 

months). The study excluded those patients with non-corneal button 

transplantation. 

The indications for KP were divided into 9 large categories; 

modified from those used by elsewhere [8-11].  These includes 

Keratitis with Fungal Ulcerative conditions1; Trauma2; Chemical 

injury and Scarring3; Keratoconus4; Aphakic and Pseudophakic 

bullous keratopathy5; Pseudophakic and Glaucoma valve 

implantation with  bullous keratopathy6; Congenital Fuchs’ 

dystrophy7; Regraft8; and Non-Fuchs’ dystrophy9.  
 

Results:  

Penetrating keratopathy was performed in twenty three eyes of 

nineteen patients. Twelve (63.2%) were males and 7 (36.8%) 

females. The mean age was of 51.7 years (±15.6) and the range of 

16-72 years. Nineteen (82. 6%) eyes were with primary PK. Two of 

them were keratoconus of the same patient. Four eyes were 

exposed to previous re-graft, three of them from the previous 19 

eyes and one patient with rejected graft from another hospital, as 

seen in table 1. Fifteen patients (78.9%) were from the same state 

(Kota Baharu- Kelantan), 10 of them referred from Kelantan state 

hospitals, private clinics, and five directly followed the 

ophthalmology clinic. The remaining four patients were referred 

from Johor and Terengganu states hospital.  

The indication of primary PK in 7 eyes (30.4%) was infected 

keratitis (fungal, pseudomonas and viral), other 5 eyes (21.7%) 

were diagnosed with traumatic corneal injury (chemical/ non 

chemical). In 4 (17.4%) eyes post Aphakic/Pseudophakic bullous 

keratopathy was the indication, one of them with glaucoma valve 

implantation and the last three eyes (13%) were with keratoconus, 

two of them for the same patient. In addition other PK indications 
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were detected in congenital scleral- corneal degeneration, Fuchs’ 

dystrophy, Regraft and non- Fuchs’ dystrophy one for each (4.35%) 

Pre-operative secondary closed angle glaucoma was diagnosed in 

five eyes (21.7%) and other five (21.7%) eyes developed post PK 

secondary glaucoma. 

 

Figure1. show the BCVA readings pre and post PK. The pre-

operative BCVA of twenty eyes (87%) ranged from perception of 

light to counting fingers while those of the remaining three (13%) 

eyes were found with 6/36. Post PK operations the best corrected 

visual acuity ranged between light perception and 1/60 in 15 

(65.2%) eyes and it was no light perception three (13%) eyes.  
 

Table1. Patient's characteristic on pre and post PK  

P
at

ie
n

t 
N

o
. 

A
ge

 (
yr

s)
 /

se
x 

Ey
e

 O
p

e
r.

 

C
o

rn
e

al
 

D
ia

gn
o

si
s 

G
la

u
co

m
a 

D
ia

gn
o

si
s 

A
p

h
ak

ic
 S

ta
tu

s 

N
o

. o
f 

R
eg

ra
ft

 

Su
rg

e
ri

es
 

IO
P

 (
m

m
H

g)
 

(p
re

o
p

/ 
fi

n
al

) 

V
is

u
al

 A
cu

it
y 

p
re

o
p

, f
in

al
 

Fo
llo

w
-u

p
 

M
o

n
th

s 
/d

ay
s 

1 16/M RE Keris. +PFCU None Phakic 0 5/18 
HM, 

6/24 
11/23 

2 65/M RE PBK 2nd ACG PCIOL 0 12/18 
HM, 

NLP 
19/16 

3 42/M RE 
Trum.+ 

PBK 
Traumatic PCIOL 0 21/20 

CF, 

1/60 
34/19 

4 48/M LE 
Psedom. 

Ker./PCU 
2nd OAG Phakic 0 45/24 

LP, 

NLP 
11/7 

5 60/F LE Fuch's Syndr. None PCIOL 0 10/25 CF, CF 39/18 

6 36/F BE Keratoc. None Phakic BE 0 
14/15 

12/26# 

CF, 

5/60 

CF, 

1/60# 

22/4 

7 61/M RE PBK 

2nd ACG , 

TE+Valave 

Implantatio

PCIOL 0 14/33 
CF, 

HM 
21/28 
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n 

8 45/M LE 
Keratoc.+Tumr 

Scar. 
None Aphakic 0 15/18 

CF, 

6/24 
10/23 

9 51/F RE 
Chem. 

Trum.Scar 
None Phakic 0 15/18 

CF, 

1/60 
13/8 

10 55/M LE 
Trum.Keris. 

+PFCU 
None Phakic 0 22/19 

PL, 

HM 
8/26 

11 45/M RE 

Chem. 

Trum. 

+BK 

2nd ACG + 

TE 
Phakic 1 

28/24 

20/ 

29* 

HM, 

PL 

PL/ 

CF* 

56/25 

12 58/F LE Keris. +PVCU None Phakic 0 18/22 
HM, 

CF 
0/8 

13 70/F LE Trum. + PCU None Phakic 1 

14/10 

10/ 

27* 

6/36, 

1/60 

CF, 

HM* 

30/21 

14 53/F RE Keris. +PCU None Phakic 0 14/10 
HM, 

6/7,5 
40/0 

15 20/M LE 
Cong.Sclero-

corneal deg. 
None Phakic 0 13/10 

HM, 

HM 
1/27 

16 29/F LE 

Failed 

graft/Chem. 

Trum. 

2nd ACG Phakic 1 27/33 
6/36, 

NLP 
14/20 

17 67/M LE 
Non Fuch's 

Keratop. 
None Phakic 0 10/15 

HM, 

6/45 
8/10 

18 68/M RE Keris. +PFCU None Phakic 1 
12/16 

16/19* 

PL, PL 

PL, 

PL* 

10/29 

19 72/M LE Keris. +PCU None Phakic 0 22/32 
HM, 

CF 
1/16 

 
Keris: Keratitis,P FCU: Perforated  Fungal corneal ulcer, HM: 

Hand movement, PBK: Pseudophakia Bullous Keratopathy, Trum: 

Trauma, Pseudom. Ker.: Pseudomonus keratitis, PCU:  Perforated 
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pre oper 0

1
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4

5

6

7

8

pre oper post  oper

Corneal ulcer. Keratoc: Keratoconus, TE: Trabeculoctomy, ACG: 

Angle close glaucoma, Chem.: Chemical, BK: Bullous 

Keratopathy, PVCU: Perforated Viral corneal Ulcer, Cong. : 

Congenital, PL: Perception of light. CF: Counting Fingers. NLP: 

No light perception, #: result of the other PK eye, *: result after 

regraft.   

PL: Perception of light. CF: Counting Fingers. NLP: No light 

perception 

 

 

 

 

 

 

Figure 1 stated best visual acuity pre and post PK 

Discussion: 

Penetrating keratoplasty is an effective treatment for selective 

corneal disorders (12). This type of intervention, however, had 

highly successful improvement of vision and quality of life for 

those patients who underwent PK after being with corneal 

blindness (5, 13). Among the 23 eyes who had been operated 19 

(82.6%) of them were considered as primary PK. However, three 

(15.8%) of them were re-grafted due to rejection of the first graft; 

sever button infection or secondary glaucoma. One eye had been 

re-grafted for the first time due to failure of previous PK done 

elsewhere.   

Several papers reported that Pseudophakic bullous keratopathy 

was the first indication of PK (8, 14, 15). In our case, we found that 
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infected Keratitis with perforated corneal ulcer (30.4%) was the 

major indication of PK, followed by traumatic corneal injuries and 

post Aphakic/Pseudophakic bullous keratopathy comes as the 3rd 

cause of PK. These findings were inconsistent with what was found 

by Dorrepaal or Dandona (16, 17). 

In those cases with post PK secondary glaucoma the uncontrolled 

IOP leads consequently to graft failure and visual impairment. Five 

eyes (21.7%) were developed post PK secondary glaucoma which 

is in accordance with other studies of secondary glaucoma followed 

PK with an incidence of  9-35% (18). Sinha et al, showed that post-

PK glaucoma were ranged between 26.6% in cases and up to 50% 

in controls (2), which is higher than what we found in our study. 

On the other hand Karimian et al, state that secondary glaucoma 

was not a significant cause of graft failure in PK  (19).  

Fifteen (65%) eyes post PK their BCVA was between perceptions 

of light and 1/60, five eyes range between 5/60, and 6/7.5, and three 

eyes with no light perception. Thirteen eyes BCVA <3/60 which 

not concise with other study done elsewhere (2, 20). 
 

CONCLUSION: 

The study concluded that penetrating keratoplasty is an effective 

treatment for selective corneal disorders with highly successful 

improvement of vision and quality of life for those patients with 

corneal blindness. Grafting of the eye has to be performed carefully 

from being contaminated and infected. The major indication of PK 

in this study was the infected Keratitis with perforated corneal ulcer 

followed by traumatic corneal injuries. However in cases with post 

PK  secondary glaucoma and with uncontrolled IOP,  graft failure 

and visual impairment were frequently seen. 
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Despite the good results obtained from this stay, findings should 

be interpreted fairly because of the limited number of the sample 

size which also considered as the main limitation of this study. 

Therefore, larger size study is recommended to be conducted in 

order to be able to generalize the results. 
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إجراء عمليات زراعة القرنية بين مرضى عمليات العيون في مستشفى إجراء عمليات زراعة القرنية بين مرضى عمليات العيون في مستشفى   دواعيدواعي

  ماليسياماليسيا  ––ولاية كلينتان ولاية كلينتان   ––كوتابارو كوتابارو   ––العلوم الجامعي بماليسيا العلوم الجامعي بماليسيا 
 

أجسيت ْرِ اندزاسة انوصفية انتساجعية بين المسضى انذريٍ أجسيذت  ذى يًهيذرا جسا يذة       

في  لايذذة كهيُتذذرٌ , كوتربذذرز ديُذذة ف –انعهذذوو امذذريعل فرنيصيذذر   في قسذذى انعيذذوٌ فست ذذفى 

و. تم تصذذًيى اسذذتًرزم  رصذذة عًذذا المعهويذذرا 5000و  ذذف ايايذذس 5002انفتذذسم يذذٍ يوَيذذو 

ذاا انعلاقة برلمسضى المسقذديٍ انذأ أجسيذت  ذى يًهيذرا شزايذة اناسَيذة او نيذة أ  ان رَويذة          

ضذل  َتذر ا انف ذ     برناسى  انأ تضًُت يعهويرا ديموغساايذة يذٍ المذسي    انتذرزير المس    

الإكهيُيكذذل  الميذذيل  انت ذذيي  المذذادل  ذذرِ انعًهيذذة, اويذذساح انعيُيذذة المصذذر  ة نتعذذتى     

اناسَية  كرلإصذربة بضذ ا انعذين يًهيذرا ةشانذة انعدسذة  يعذدلاا ان صذس ق ذم  بعذد انعًهيذة.            

سذذت ُرل و. يذذا ة5000المعهويذذرا الم  تذذة أ ُذذرل انعًهيذذة  المتربعذذة اند زيذذة نهًذذسي   ذذف ةبسيذذم    

 الحرلاا انأ لم يتى  ر شزاية قسَية آَسية.

أ ض ت انُتر ا المستيهصة نهدزاسة أَّ به ت يذدد اويذين انذأ أجسيذت  ذر يًهيذة شزايذة        

,  سذ ا  (63.2%)اناسَية  لا ًر  ي سيٍ ييَُر نتسعة ي س يسيضًر. يُذمى ا ُذر ي ذس ذكذسًا     

يريذًر   55-01يريًر, ير بذين    (15.6±) 20.5, المتوسا انعًسل  ى (36.8%)ث يٍ الإَر

و ل يذسم,  أييذد شزايذة     ييُذًر   (6 .82%)أجسيت يًهية شزاية اناسَية نتسعة ي ذس   ناد. 

او نية أيين. ةٌ د ايل ةجسال يًهية شزاية اناسَية   (17.4%)اناسَية نهًسم ان رَية وزبعة 

س يذة نهاسَيذة,   ذ     تم هت في س ا ييوٌ يصربة برنتذمربرا تا  - سب انتسهسم انعددل -

ييوٌ ةصربرا كيًير ية  غير كيًير ية,   أزبا ييوٌ َتيجة نتعتى اناسَية ان ُر ل بعد يًهيرا 

 انسرد اوبي , أير انعيوٌ ان لاث او يرم اكرَت َترج نهاسَية الميس طية.

 (87%)يٍ  لال دزاسة أاضم يعدلاا ان صس ق م يًهية شزاية اناسَية ت ين أٌ ي سيٍ

  (13%)بصذسْر بذين يديذد يصذدز الإضذرلم ةا يذد اوصذربا, بيًُذر  لا ذة          ر يتذسا   ييُذً  

. أير بعد يًهية شزاية اناسَية   في آ س شيرزم يتربعة نه ذرلاا  61/1ييوٌ  دم ان صس نديمر 

,   سذة  5,2/1ةا  10/1اتضح أٌ  سة ييوٌ أاضم يعدلاا ان صذسنديمر  يتذسا   يذٍ    
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, بيًُذر  10/0ر أاضم يعدلاا ان صسنديمر يتسا   بين يديذد يصذدز الإضذرلم ةا    ي س ييًُ

  لا ة ييوٌ او يرم ارقدم ان صس  غير قردزم يهى يديد يصدز الإضرلم.

استيهصذذذت اندزاسذذذة أٌ أزاذذذا انُسذذذب نذذذد ايل ةجذذذسال يًهيذذذرا شزايذذذة اناسَيذذذة في ْذذذرا       

 بيُذت اندزاسذة    صربرا اناسَيذة انُراذرم,  نتمربرا انتاس ية نهاسَية, تهيمر ةالمست فى ْل الا

أٌ ُْرك بع  انعيوٌ انأ  ضعت نعًهية شزاية اناسَية أصي ت فضريفرا يدو انسيطسم 

يهى انضذ ا انعذيا المصذر ب بف ذم انعًهيذة بتعذتى اناسَيذة ان ذرَولو نذرند توصذل اندزاسذة            

انُتذر ا المتست ذة يهذى    بتوسيا امرَب انعددل لحرلاا يًهيرا شزاية اناسَية  ف يذتى تعًذيى   

 ذند.

 

يست ذذذفى انعهذذذوو امذذذريعل  شزايذذذة اناسَيذذذة , انذذذد ايل انط يذذذة,   الكلماااالم ااحتا يااا   

  , كوتربرز , يرنيصير.فرنيصير

 


