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ABSTRACT 
Background

Cataract surgery which is the only scientific method to treat cataracts has evolved 
from large incisions of intracapsular cataract excision to extracapsular cataract 
exicison and now modern day phacoemulsification. Anaesthesia too has progressed 
from general anaesthesia to local and topical anaesthesia. A variety of intraocular 
lenses are available ranging from rigid to foldable, multifocal and toric. Day care 
surgeries are becoming the norm these days.

Objective

Cataract surgery has advanced with new techniques and modalities. We studied the 
trends of cataract surgery and outcomes over the years.

Method 

We performed secondary data analysis (National Eye Database) of cataract surgery 
patients in Hospital Melaka (2007 - 2014).

Result

Most patients were 60-69 years (mean 65.0 years). Primary cataract rose (p<0.05) 
but there was no difference in laterality and first or second eye (p>0.05). More 
patients presented with Hypertension and Diabetes (p<0.05). Pterygium encroaching 
the cornea showed a rise (p<0.05). Phacoemulsification (80.8%) showed a rise 
while Extracapsular Cataract Extraction (ECCE) (15.4%) declined (p<0.05). More 
Specialists operated and fewer combined surgeries were performed (p<0.001). Type 
of anaesthesia did not change (p>0.05). Operative complications reduced (p<0.001). 
Anterior chamber, scleral fixated and foldable intraocular lenses usage reduced 
(p<0.05). There was no change in pre-operative visual acuity (p>0.05) but post-
operative vision showed a rise in good outcomes (p<0.05). 

Conclusion

Melaka Hospital shows a rise in phacoemulsification and a decline in Extracapsular 
Cataract Extraction. More patients presented with primary cataracts. More 
Specialists operated and there was a reduction in intraoperative and postoperative 
complications. Post-operative visual outcomes showed a remarkable improvement. 
This improvement is in keeping with the aim of improved vision for all by 2020.
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INTRODUCTION
Vision 2020: the right to sight is a global initiative with joint 
partnership between the World Health Organization (WHO) 
and several Non-Governmental Organizations (NGOs) which 
was launched in 1999 with the main aim of eliminating 
blindness by the year 2020.1 Cataract is the leading cause 
of blindness in the world accounting for 51% (20 million) 
of the cases in 2010.2 In Malaysia, cataract is the principal 
cause of blindness (39%) according to a survey conducted 
in 1999.3 The ultimate aim of cataract surgery is to restore 
vision and alleviate all symptoms associated with it which 
include glare and halos. Cataract surgery has changed 
over the years with improved techniques, equipment and 
anaesthesia. Initially Intracapsular cataract extraction was 
done removing the entire lens with the capsule. This later 
was taken over by extracapsular cataract extraction (ECCE) 
and today phacoemulsification is being utilized regularly as 
the operation of choice for cataract surgery. The incision 
size too has decreased tremendously from 12 mm to 1.2 
mm. Surgery is now sutureless in phacoemulsification and 
it is faster. The use of General Anaesthesia is restricted to 
those with mental health problems, children and others 
who are not cooperative for surgery. Most cases are now 
done under topical anaesthesia. Admissions into the wards 
are now a thing of the past as patients undergo day care 
surgery where they go to the day care center for surgery and 
are discharged a few hours later. The design and material 
for intraocular lenses and the design of equipment used is 
more sophisticated.

This has set a trend in the practice pattern of cataract 
surgery and the final goal is to achieve perfect vision with 
a good technique which is painless with rapid recovery 
and early discharge. In tandem with the advancement 
of Science and Technology, patients have now become 
internet savvy and these advances are necessary in keeping 
abreast with the active lifestyles patients lead today. 

We did an analysis to see the practice patterns and trends of 
cataract surgery in our hospital which is a tertiary hospital 
in Malaysia and serves as a teaching hospital for Melaka 
Manipal Medical students.

METHODS
Vision 2020: the right to sight is a global initiative with joint 
partnership between the World Health Organization (WHO) 
and several Non-Governmental Organizations (NGOs) which 
was launched in 1999 with the main aim of eliminating 
blindness by the year 2020.1 Cataract is the leading cause 
of blindness in the world accounting for 51% (20 million) 
of the cases in 2010.2 In Malaysia, cataract is the principal 
cause of blindness (39%) according to a survey conducted 
in 1999.3 The ultimate aim of cataract surgery is to restore 
vision and alleviate all symptoms associated with it which 
include glare and halos. Cataract surgery has changed 

over the years with improved techniques, equipment and 
anaesthesia. Initially Intracapsular cataract extraction was 
done removing the entire lens with the capsule. This later 
was taken over by extracapsular cataract extraction (ECCE) 
and today phacoemulsification is being utilized regularly as 
the operation of choice for cataract surgery. The incision 
size too has decreased tremendously from 12 mm to 1.2 
mm. Surgery is now sutureless in phacoemulsification and 
it is faster. The use of General Anaesthesia is restricted to 
those with mental health problems, children and others 
who are not cooperative for surgery. Most cases are now 
done under topical anaesthesia. Admissions into the wards 
are now a thing of the past as patients undergo day care 
surgery where they go to the day care center for surgery and 
are discharged a few hours later. The design and material 
for intraocular lenses and the design of equipment used is 
more sophisticated.

This has set a trend in the practice pattern of cataract 
surgery and the final goal is to achieve perfect vision with 
a good technique which is painless with rapid recovery 
and early discharge. In tandem with the advancement 
of Science and Technology, patients have now become 
internet savvy and these advances are necessary in keeping 
abreast with the active lifestyles patients lead today.

We did an analysis to see the practice patterns and trends of 
cataract surgery in our hospital which is a tertiary hospital 
in Malaysia and serves as a teaching hospital for Melaka 
Manipal Medical students.

RESULTS
Hospital Melaka Cataract Database

There were altogether a total of 12,992 patients who were 
admitted for cataract surgeries in Hospital Melaka between 
2007 and 2014.

The mean age of these patients was 65.0 years of age (Table 
1). Most were between 60 to 69 years of age (38.7% of total 
patients), 70 to 79 years of age (31.5% of total patients), 50 
to 59 years of age (17.8% of total patients) and more than 
80 years of age (5.3% of total patients). The rest of the age 
groups comprised of the 0 to 9 years of age which provides 
0.5% of total patients for cataract surgery with the 20 to 29 
years of age and 10 to 19 years of age providing 0.6% and 
0.3% of total patients respectively.

The patients comprised of 53.0% females and 47.0% males 
(Table 1). The main ethnic group that were operated upon 
comprised of the Malays (47.8%) followed by Chinese 
(38.2%) and the Indians (12.4%).

As for types of cataract operation, Phacoemulsification 
cataract surgery was the commonest type with 80.8% 
of total cataract operations followed by ECCE at 15.4%, 
conversion of Phacoemulsification to ECCE at 1.4% and lens 
aspiration at 1.2% (Table 2).
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As shown in Table 3, 7.3% of the total cataract operations 
presented with complications. Posterior capsule 
rupture contributed to the highest percentage of total 
complications with 4.8% followed by vitreous loss at 3.2%, 
zonular dehiscence at 1.1% and dropped nucleus at 0.1%. 

Table 4 provides the number and percentage of reported 
cataract operations by year, laterality, cause of cataract, 
presence and absence of systemic diseases for these 
12,992 individuals. The percentage of cataract as a result of 
primary causes rose from 96.7% of total cataract operations 
in 2007 to 97.3% in 2014 (p value < 0.05).

The percentage of presence of hypertension among 
individuals undergoing cataract operation increased from 
52.5% of total cataract operations in 2007 to 61.9% in 2014 
(p value < 0.05). We also observed an increase in percentage 
of presence of diabetes mellitus among individuals 
undergoing cataract operation from 43.5% of total cataract 
operations in 2007 to 50.6% in 2014 (p value < 0.05; Table 4. 
However, there were no significant differences in trends for 
the other systemic diseases monitored such as ischaemic 
heart disease, renal failure and cerebrovascular diseases (p 
value > 0.05).

With regards to laterality, there was no significant difference 
in the trend of percentage of total cataract operations with 
left eye cataract operations contributing 49.1% of total 
cataract operations in 2014 (p value >0.05; Table 4). There 
was also no significant difference in the trend of percentage 
of total cataract operations with regards to whether first or 
second eye was operated upon (p value > 0.05). 

Table 5 illustrates the number and percentage of reported 
cataract operations by year and ocular morbidity. The 
percentage of pterygia encroaching onto cornea rose from 
0.9% of total cataract operations in 2007 to 2.0% in 2014 (p 
value < 0.05).

There was significant reduction in the trend of percentage 
of reported cataract operations (p value < 0.05; Table 5) 
among patients with coexisting glaucoma-both open and 
closed angles glaucoma (7.8% of total cataract operations 
in 2007 to 3.8% of total cataract operations in 2014); as 
well as phacomorphic glaucoma (0.4% of total cataract 
operations in 2007 to 0.0% of total cataract operations 
in 2014). There was also a reduction in coexisting ocular 
comorbidities of proliferative diabetic retinopathy (PDR) 
(8.2% of total cataract operations in 2007 to 3.5% of total 
cataract operations in 2014) and vitreous hemorrhage (VH) 
(1.3% of total cataract operations in 2007 to 0.4% of total 
cataract operations in 2014).

However, there were no significant differences in trends 
of percentage of total cataract operations (p value > 
0.05; Table 5) with regards to presence of other ocular 
comorbidities such as corneal opacity (0.5% of total 
cataract operations in 2014), chronic uveitis (0.3% of total 
cataract operations in 2014), pseudoexfoliation (1.1% of 

Table 1. Descriptive statistics of basic variables among patients 
undergoing cataract operation, Hospital Melaka, 2007 to 2014

Variables Values

Age (Mean + Standard Deviation) 65.0 +  11.2

Age groups

0 to 9 years 67 (0.5)

10 to 19 years 34 (0.3)

20 to 29 years 74 (0.6)

30 to 39 years 132 (1.0)

40 to 49 years 558 (4.3)

50 to 59 years 2316 (17.8)

60 to 69 years 5029 (38.7)

70 to 79 years 4090 (31.5)

more than 80 years 688 (5.3)

Gender
Female 6881 (53.0)

Male 6110 (47.0)

Ethnicity

Chinese 4963 (38.2)

Iban 2 (0.0)

Indian 1608 (12.4)

Kadazan / Murut / Bajau 3 (0.0)

Malay 6209 (47.8)

Other 88 (0.7)

Total 12992 (100)

Table 2. Types of cataract operation, Hospital Melaka, 2007 to 
2014

Variables Values 
No (%)

Types of cataract operation

ECCE 2000 (15.4)

ICCE 78 (0.6)

Lens aspiration 161 (1.2)

Phaco 10497 (80.8)

Phaco converted to ECCE 185 (1.4)

Other 45 (0.3)

Not available 26 (0.2)

Total 12992 (100)

Table 3. Types of cataract operation complications, Hospital 
Melaka, 2007 to 2014

Variables Values 
No (%)

Types of cataract operation complications

Posterior capsule rupture 623 (4.8)

Vitreous loss 411 (3.2)

Zonular dehiscence 146 (1.1)

Dropped nucleus 17 (0.1)

Other intra-operative complications 145 (1.1)

No intra-operative complication 12045 (92.7)

Total 12992 (100)

Original Article
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Table 5. Number and percentage of reported cataract 
operations by year and ocular morbidity, Hospital Melaka, 
2007-2014

2007 
N (%)

2014
N (%)

Total 
2007-
2014 
N (%)

Chi 
Square 
for 
Trend

P value

Total 1527 
(100)

1872 
(100)

12992 
(100)

Ocular comorbidity

Pterygium 
into 
cornea

14 (0.9) 38 (2.0) 194 
(100)

10.688 0.001***

No 1513 
(99.1)

1834 
(98)

12798 
(100)

Corneal 
opacity

7 (0.5) 10 (0.5) 94 (100) 0.122 0.727

No 1520 
(99.5)

1862 
(99.5)

12898 
(100)

Glaucoma 119 (7.8) 72 (3.8) 863 
(100)

65.294 P<0.001***

No 1408 
(92.2)

1800 
(96.2)

12129 
(100)

Chronic 
Uveitis

7 (0.5) 6 (0.3) 44 (100) 0.193 0.660

No 1520 
(99.5)

1866 
(99.7)

12948 
(100)

Pseudoex-
foliation

17 (1.1) 20 (1.1) 149 
(100)

0.472 0.492

No 1510 
(98.9)

1852 
(98.9)

12843 
(100)

Phaco-
morphic

6 (0.4) 0 (0) 29 (100) 4.543 0.003***

No 1521 
(99.6)

1872 
(100)

12963 
(100)

Prolifera-
tive DR~

125 (8.2) 62 (3.3) 581 
(100)

75.743 P<0.001***

No 1402 
(91.8)

1810 
(96.7)

12411 
(100)

Macu-
lopathy

18 (1.2) 37 (2.0) 175 
(100)

3.555 0.059

No 1509 
(98.8)

1835 
(98)

12817 
(100)

Vitreous 
haemor-
rhage

20 (1.3) 7 (0.4) 97 (100) 23.706 P<0.001***

No 1507 
(98.7)

1865 
(99.6)

12895 
(100)

ARMD 23 (1.5) 26 (1.4) 207 
(100)

0.024 0.877

No 1504 
(98.5)

1846 
(98.6)

12785 

~Proliferative Diabetic Retinopathy

*** P value significant < 0.05

Table 4. Number and percentage of reported cataract 
operations by year, laterality, cause of cataract and systemic 
diseases, Hospital Melaka, 2007-2014

2007 
N (%)

2014 
N (%)

Total 
2007-
2014 N 
(%)

Chi 
Square 
for Trend

P value

Total 1527 
(100)

1872 
(100)

12992 
(100)

Laterality

Left eye 776 
(50.8)

919 
(49.1)

6387 
(100)

0.002 0.965

Right eye 751 
(49.2)

953 
(50.9)

6604 
(100)

Operated upon

First eye 1005 
(65.8)

1183 
(63.2)

8292 
(100)

0.008 0.929

Second eye 522 
(34.2)

679 
(36.3)

4677 
(100)

Cause of 

Primary 1477 
(96.7)

1821 
(97.3)

12680 
(100)

41.904 P<0.001***

Secondary 47 
(3.1)

14 
(0.7)

147 (100)

Systemic diseases

Hypertension 802 
(52.5)

1158 
(61.9)

7587 
(100)

38.073 P<0.001***

No 725 
(47.5)

714 
(38.1)

5405 
(100)

Diabetes 
Mellitus

665 
(43.5)

947 
(50.6)

5839 
(100)

39.946 P<0.001***

No 862 
(56.5)

925 
(49.4)

7153 
(100)

Ischaemic 
heart disease

172 
(11.3)

178 
(9.5)

1361 
(100)

3.596 0.057

No 1355 
(88.7)

1694 
(90.5)

11631 
(100)

Renal failure 41 
(2.7)

45 
(2.4)

312 (100) 4.902 0.026

No 1486 
(97.3)

1827 
(97.6)

12680 
(100)

Cerebro-
vascular 
accident

0 (0) 17 
(0.9)

98 (100) 6.495 0.010***

No 1527 
(100)

1855 
(99.1)

12894 
(100)

total cataract operations in 2014) and maculopathy (2.0% 
of total cataract operations in 2014).

Table 6 shows the number and percentages of reported 
cataract operations by year and pre-operation visual 
acuity. There were no significant differences in trends 
of percentage of good vision among right unaided pre-
operation, left unaided pre-operation, right refracted pre-
operation and left refracted pre-operation (p value > 0.05; 
Table 6). Good vision were noted at 18.2%, 17.5%, 26.2% 
and 23.6% of total cataract operations in 2014 respectively 

for right unaided pre-operation, left unaided pre-
operation, right refracted pre-operation and left refracted 
pre-operation. There were no significant changes in trends 
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for impaired and poor vision in 2014 respectively for right 
unaided pre-operation, left unaided pre-operation, right 
refracted pre-operation and left refracted pre-operation (p 
value > 0.05; Table 6).

Table 8 provides the number and percentage of reported 
cataract operations by year and types of surgery operation 
and selected surgical parameters. There was significant 
increase in trend of percentage of Phaco among reported 
cataract operations (p value < 0.05) rising from 75.4% in 
2007 to 89.8% in 2014. This rise was accompanied by the 
significant reduction in trend of percentage of ECCE among 
reported cataract operations (p value < 0.05; Table 8) from 
20.1% in 2007 to 16.2% in 2014.

With regards to surgeon status, there was an increase in 
involvement of Specialists as the surgeon involved in the 
cataract operations, rising from 72.8% in 2007 to 92.3% in 
2014 (p value < 0.001; Table 8). This rise was accompanied 
by the significant reduction in trend of percentage of 
Medical Officers involved in cataract operations from 
12.9% in 2007 to 7.5% in 2014.

Table 6. Number and percentage of reported cataract 
operations by year and pre-operation visual acuity, Hospital 
Melaka, 2007-2014

2007 N 
(%)

2014 N 
(%)

Total 
2007-
2014 
N (%)

Chi Square 
for Trend~

P 
value~

Total 1527 
(100)

1872 
(100)

12992 
(100)

Right unaided Pre-op

Good vision 300 
(19.6)

340 
(18.2)

2469 
(100)

0.159 0.690

Impaired 
vision

606 
(39.7)

677 
(36.2)

4771 
(100)

Poor vision 618 
(40.5)

825 
(44.1)

5483 
(100)

Left unaided Pre-op

Good vision 275 (18) 327 
(17.5)

2395 
(100)

0.203 0.652

Impaired 
vision

583 
(38.2)

605 
(32.3)

4644 
(100)

Poor vision 667 
(43.7)

886 
(47.3)

5573 
(100)

Right refracted Pre-op

Good vision 546 
(35.8)

491 
(26.2)

3180 
(100)

2.160 0.141

Impaired 
vision

462 
(30.3)

434 
(23.2)

2586 
(100)

Poor vision 187 
(12.2)

137 
(7.3)

1084 
(100)

Left refracted Pre-op

Good vision 485 
(31.8)

441 
(23.6)

3035 
(100)

0.915 0.338

Impaired 
vision

495 
(32.4)

438( 
23.4)

2583 
(100)

Poor vision 210 
(13.8)

162 
(8.7)

1132 
(100)

~Chi Square for Trend and its p value calculated for “Good vision” vs 
“Others”
***P value significant < 0.05

Table 7. Number and percentage of reported cataract 
operations by year and post-operation visual acuity, Hospital 
Melaka, 2007-2014

2007 
N (%)

2014 
N (%)

Total 
2007-
2014 
N (%)

Chi 
Square 
for 
Trend~

P value~

Total 1527 
(100)

1872 
(100)

12992 
(100)

Right unaided Post-op

Good vision 227 
(14.9)

509 
(27.2)

2801 
(100)

131.901 P<0.001***

Impaired 
vision

342 
(22.4)

338( 
18.1)

2684 
(100)

Poor vision 149 
(9.8)

66 (3.5) 744 
(100)

Left unaided Post-op

Good vision 239 
(15.7)

432 
(23.1)

2625 
(100)

79.579 P<0.001***

Impaired 
vision

370 
(24.2)

349 
(18.6)

2621 
(100)

Poor vision 133 
(8.7)

93 (5) 751 
(100)

Right refracted Post-op

Good vision 446 
(29.2)

748 
(40.0)

4694 
(100)

66.251 P<0.001***

Impaired 
vision

145 ( 
9.5)

69 ( 3.7) 672 
(100)

Poor vision 38 
(2.5)

27 (1.4) 237 
(100)

Left refracted Post-op

Good vision 485 
(31.8)

676 
(36.1)

4515 
(100)

43.753 P<0.001***

Impaired 
vision

144 
(9.4)

88 (4.7) 634 
(100)

Poor vision 39 
(2.6)

35 (1.9) 265 
(100)

Chi Square for Trend and its P value calculated for “Good vision” vs 
“Others”
*** P value significant < 0.05

The number and percentage of reported cataract 
operations by year and post-operation visual acuity is 
illustrated by Table 7. There were significant increases 
in trends of percentage of good vision among reported 
cataract operations (p value < 0.05; Table 7) for right 
unaided post-operation (14.9% of total cataract operations 
in 2007 to 27.2% of total cataract operations in 2014); left 
unaided post-operation (15.7% of total cataract operations 
in 2007 to 23.1% of total cataract operations in 2014); 
right refracted post-operation (29.2% of total cataract 
operations in 2007 to 40.0% of total cataract operations 
in 2014) and left refracted post-operation (31.8% of total 
cataract operations in 2007 to 36.1% of total cataract 
operations in 2014).
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There were significant reductions in trends when the 
surgery was combined with filtering surgery reducing 
from 1.7% of total cataract operations in 2007 to 0.7% in 
2014 and vitreo-retinal surgery from 1.8% of total cataract 
operations in 2007 to 0.5% in 2014 (p value < 0.001; Table 
8). 

There were no significant differences in trends of percentage 
of total cataract operations (p value > 0.05; Table 5) with 
regards to the use of general anaesthesia (2.3% of total 
cataract operations in 2014) and local anaesthesia (96.6% 
of total cataract operations in 2014).

Table 9 shows the number and percentage of reported 
cataract operations by year and site of wound and intra-
operation complications. In 2014, the site of wound was 
noted at corneal with 83.6% of total cataract operations, 
limbal at 5.0% of total cataract operations and scleral at 
9.4% of total cataract operations.

There were significant reductions in trends of percentage 
of intra-operation complications (p value < 0.001; Table 9) 
among reported cataract operations such as PCR (5.8% of 
total cataract operations in 2007 to 3.7% of total cataract 
operations in 2014); vitreous loss (3.1% of total cataract 
operations in 2007 to 1.9% of total cataract operations 

Table 8. Number and percentage of reported cataract 
operations by year, types of surgery and selected surgical 
parameters, Hospital Melaka, 2007-2014

2007 
N (%)

2014 
N (%)

Total 
2007-
2014 
N (%)

Chi Square 
for Trend

P value

Total 1527 
(100)

1872 
(100)

12992 
(100)

Types of surgery

ECCE 307 
(20.1)

132 
(7.1)

2000 
(100)

63.744# P<0.001***

ICCE 10 (0.7) 11 (0.6) 78(100)

Lens aspi-
ration

25 (1.6) 16 (0.9) 161 
(100)

Phaco 1151 
(75.4)

1681 
(89.8)

10497 
(100)

81.692~ P<0.001***

Phaco 
converted 
to ECCE

24 (1.6) 28 (1.5) 185 
(100)

Others 0 (0) 4 (0.2) 45(100)

Surgeon status

Gazetting 
Specialist

216 
(14.1)

3 (0.2) 759 
(100)

Medical 
Officer

197 
(12.9)

140 
(7.5)

1498 
(100)

133.448∫ P<0.001***

Specialist 1112 
(72.8)

1728 
(92.3)

10720 
(100)

688.050§ P<0.001***

Type of anaesthesia

General 55 (3.6) 43 (2.3) 503 
(100)

0.473 0.491

Local 1470 
(96.3)

1809 
(96.6)

12430 
(100)

Surgery done with:

Pterygium 
surgery

2 (0.1) 3 (0.2) 23 
(100)

0.072 0.788

No 1525 
(99.9)

1869 
(99.8)

12969 
(100)

Filtering 
surgery

26 (1.7) 13 (0.7) 164 
(100)

23.639 P<0.001***

No 1501 
(98.3)

1859 
(99.3)

12828 
(100)

Vitreo-reti-
nal surgery

27 (1.8) 9 (0.5) 102 
(100)

28.164 P<0.001***

No 1500 
(98.2)

1863 
(99.5)

12890 
(100)

#Chi Square for Trend and its P value calculated for “ECCE” vs “Others”
~Chi Square for Trend and its P value calculated for “Phaco” vs “Others”
∫Chi Square for Trend and its P value calculated for “Specialist” vs 
“Others”
§Chi Square for Trend and its P value calculated for “Medical Officer” 
vs “Others”
***P value significant < 0.05

Table 9. Number and percentage of reported cataract 
operations by year, site of wound and intra-op complications, 
Hospital Melaka, 2007-2014

2007 
N (%)

2014 
N (%)

Total 
2007-
2014 
N (%)

Chi 
Square 
for 
Trend 

P value

Total 1527 
(100)

1872 
(100)

12992 
(100)

Site of wound

Corneal 0 (0) 1565 
(83.6)

3552 
(100)

2.236# 0.132

Limbal 0 (0) 94 
(5.0)

278 
(100)

Scleral 0 (0) 176 
(9.4)

357 
(100)

Intra-op complication

Post capsule 
rupture

88 (5.8) 69 
(3.7)

623 
(100)

19.979 P<0.001***

No 1439 
(94.2)

1803 
(96.3)

12369 
(100)

Vitreous loss 47 (3.1) 36 
(1.9)

411 
(100)

16.447 P<0.001***

No 1480 
(96.9)

1836 
(98.1)

12581 
(100)

Zonular dehis-
cence

32 (2.1) 15 
(0.8)

146 
(100)

16.619 P<0.001***

No 1495 
(97.9)

1857 
(99.2)

12846 
(100)

Dropped 
nucleus

0 (0) 2 (0.1) 17 
(100)

0.952 0.329

No 1527 
(100)

1870 
(99.9)

12975 
(100)

Suprachoroi-
dal h’gge

1 (0.1) 0 (0) 5 (100) 5.374 0.020***

No 1526 
(99.9)

1872 
(100)

12987 
(100)

#Chi Square for Trend and its P value calculated for “Corneal” vs “Oth-
ers”
*** P value significant < 0.05



VOL. 18 | NO. 2 | ISSUE 70 | ONLINE FIRST

Page 25

in 2014); zonular dehiscence (2.1% of total cataract 
operations in 2007 to 0.8% of total cataract operations 
in 2014) and suprachoroidal hemorrhage (0.1% of total 
cataract operations in 2007 to 0.0% of total cataract 
operations in 2014).

The number and percentage of reported IOLs by year 
and anatomical position, IOL material and type of lens 
(foldable/rigid) is shown in Table 10. With regards to 

Table 10. Number and percentage of reported cataract 
operations by year, anatomical position of IOL, IOL material and 
type of IOL, Hospital Melaka, 2007-2010

2007 
N (%)

2014 
N (%)

Total 
2007-
2014

Chi 
Square 
for Trend

P value

Total 1527 
(100)

1872 
(100)

12992 
(100)

Anatomical position of IOL

Anterior 
chamber

31 
(2.0)

12 
(0.6)

170 
(100)

33.917∫ P<0.001***

Posterior 
chamber

1448 
(94.8)

1817 
(97.1)

12429 
(100)

Scleral fixated 13 
(0.9)

3 (0.2) 55 
(100)

Intraocular material

Acrylic 1193 
(78.1)

1717 
(91.7)

10661 
(100)

161.197# P<0.001***

PMMA~ 300 
(19.6)

112 (6) 2021 
(100)

Silicone 6 (0.4) 0 (0) 53 
(100)

Type of lens

Foldable 1202 
(18.8)

1704 
(7.3)

10662 
(100)

99.412 P<0.001***

Rigid 287 (0) 136 (0) 2067 
(100)

Poor Outcomes

High astigma-
tism

70 
(4.6)

23 
(1.2)

175 
(100)

68.921 P<0.001***

No 1457 
(95.4)

1849 
(98.8)

12817 
(100)

Posterior cap-
sule opacity

22 
(1.4)

3 (0.2) 70 
(100)

19.943 P<0.001***

No 1505 
(98.6)

1869 
(99.8)

12922 
(100)

Cystoid macu-
lar edema

27 
(1.8)

2 (0.1) 54 
(100)

42.324 P<0.001***

No 1500 
(98.2)

1870 
(99.9)

12938 
(100)

Infective endo-
phthalmitis

0 (0) 0 (0) 3 (100) 1.438 0.230

No 1527 
(100)

1872 
(100)

12989 
(100)

~PMMA - Polymethylmethacrylate
#Chi Square for Trend and its P value calculated for “Acrylic” vs “Oth-
ers”
∫Chi Square for Trend and its P value calculated for “Anterior chamber” 
vs “Others”
***P value significant < 0.05

Table 11. Number and percentage of reported cataract 
operations by post-operative outcomes, Hospital Melaka, 2007-
2010

2007 N (%) 2014 N 
(%)

Total 
2007-
2014 
N (%)

Chi 
Square 
for 
Trend

P value

Total 1527 (100) 1872 
(100)

12992 
(100)

Post-operative Outcomes

High astig-
matism

70 (4.6) 23 (1.2) 175 
(100)

68.921 P<0.001***

No 1457 (95.4) 1849 
(98.8)

12817 
(100)

Posterior 
capsule 
opacity

22 (1.4) 3 (0.2) 70 
(100)

19.943 P<0.001***

No 1505 (98.6) 1869 
(99.8)

12922 
(100)

Cystoid 
macular 
edema

27 (1.8) 2 (0.1) 54 
(100)

42.324 P<0.001***

No 1500 (98.2) 1870 
(99.9)

12938 
(100)

Infective 
endo-
phthal-
mitis

0 (0) 0 (0) 3 
(100)

1.438 0.230

No 1527 (100) 1872 
(100)

12989 
(100)

~PMMA - Polymethylmethacrylate
#Chi Square for Trend and its P value calculated for “Acrylic” vs “Oth-
ers”
∫Chi Square for Trend and its P value calculated for “Anterior chamber” 
vs “Others”
***P value significant < 0.05
operations in 2014).

anatomical position, anterior chamber lenses (ACIOL) 
placement reduced from 2.0% of total IOLs in 2007 to 
0.6% of total IOLs in 2014 (P<0.001) while scleral fixated 
diminished from 0.9% in 2007 to 0.2% in 2014 (p value < 
0.05; Table 10). 

As for type of lens, we observed a reduction in percentage 
of the foldable type from 18.8% of total cataract operations 
in 2007 to 7.3% of total cataract operations in 2014 (p value 
< 0.05; Table 10). 

We observed significant reductions in trend of percentage 
of poor outcomes (p value < 0.001; Table 11) among 
reported cataract operations such as high astigmatism 
(4.6% of total cataract operations in 2007 to 1.2% of total 
cataract operations in 2014; posterior capsule opacity 
(1.4% of total cataract operations in 2007 to 0.2% of total 
cataract operations in 2014) and cystoid macular edema 
(1.8% of total cataract operations in 2007 to 0.1% of total 
cataract 

Original Article



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Page 26

DISCUSSION
We conducted this study with the aim of studying the 
trends of cataract surgery in our set-up which is a Public 
Center for cataract services in the state using the NED 
to see if we are moving towards our goal of eradicating 
blindness due to cataract.

Most of our patients were aged 60 to 69 years (38.7% of 
total patients) with more being females (53.0%). Majority 
were Malays (47.8%) followed by Chinese (38.2%) and the 
Indians (12.4%).

Similar findings were seen in a study in Temerloh Hospital 
Malaysia where most patients were 61, 60, 70 years (40.5%) 
followed by 71 to 80 yeas (26.8%) and 51 to 60 (21.4%). 
Majority were Malays (65.9%) followed by Chinese (21.8%) 
and Indians (11.8%). The gender distribution in Temerloh 
did not vary with 50.3 Males and 49.3 Females undergoing 
surgery.5

Phacoemulsification was the commonest type of surgery 
(80.8%). Elsewhere in Malaysia in Temerloh Hospital, 
Phacoemulsification was the commonest (61.9%) 
followed by ECCE (31.9%) and Phaco converted to ECCE 
(3.9%).5 In Singapore 99% of cataract surgeons preferred 
phacoemulsification compared to other techniques.6

Complications occurred in 7% of surgeries, the commonest 
of which was PCR( 4.8%) followed by vitreous loss (3.2%), 
Other studies also noted that PCR was the commonest 
complication followed by vitreous loss.7-9

We found a rise in primary senile cataracts.  Senile cataracts 
(93.4%) constituted the majority of cataract operations in 
the profile of patients presenting for cataract surgery in 
Malaysia.10

In our Center, presence of Hypertension and Diabetes 
increased over the years among our cataract surgery 
patients .The Malaysian cataract registry report states that 
a high percentage of patients undergoing cataract surgery 
presented with hypertension (48.9%) and diabetes mellitus 
(37.1%).10 The rise in number of patients presenting to 
us with Diabetes and Hypertension for cataract surgery 
correlates with the rise in the number of patients who have 
these systemic illnesses. An audit of Diabetes control and 
Management in 2009 found 57.4% having Hypertension 
and 97.2% with Type 2 Diabetes. The National Diabetes 
Registry 2012 reports 70.1% having Hypertension and 
100.0% having Diabetes.11

We did not find any change with regards to laterality 
(p<0.05) or whether the first or second eye was operated on 
(p<0.05). However, the Malaysian cataract surgery registry 
report states that one third had second eye surgery.10

In our series, the only ocular comorbidity of patients 
undergoing cataract surgery showing a rise was pterygia 
encroaching onto the cornea. Nam et al. in a study of 
16,234 adults in South Korea, observed that prevalence of 

pterygium tended to increase with a rise in Body Mass Index 
in women. In addition, the rise was also noted in both men 
and women with increased waist circumference.12 Ismail 
et al. found that the escalation of obesity, once thought 
to be an urban phenomenon, has now spread to the rural 
population at an alarming rate in Malaysia.13 We postulate 
that there may be a rise in patients presenting with 
pterygium due to the increase in obesity rates. We hope 
that measures taken to reduce obesity will also reduce the 
incidence of pterygia. There was reduction in Glaucoma, 
PDR and VH among our cataract patients. 

Although there was no difference in the preoperative 
vision, the postoperative visual outcomes showed 
improvement which is the goal of cataract surgery. The 
Malaysian cataract registry reported decreasing number 
of eyes presenting with worse than 3/60 vision.10 More 
Specialists were operating while the number of Medical 
Officers operating decreased. Trainees in Malaysia master 
ECCE before embarking onto phacoemulsification. This can 
explain why there was an increase in phacoemulsification 
and a decline in ECCE, as more number of trained personnel 
(Specialists) operated. The Malaysian Cataract registry also 
found a steep rise in phacoemulsification cataract surgery 
from 39.7% in 2002 to 78.0% in 2011 with a corresponding 
fall in extracapsular cataract extraction from 54.0% to 
17.3% in the respective years.14

The only combination surgeries done with cataract surgery 
in our center were filtering surgery and vitreo-retinal 
surgery. Both of these showed a decline over the years. In 
our center, vitreo-retinal surgery was done under General 
Anaesthesia, and hence it was combined with cataract so 
that the patient does not undergo repeated GA. Mahapatra 
and Rao noted that combined cataract and vitreo-retinal 
surgery with IOL implant is a safe option reducing the 
need for combined surgery in patients with intraocular 
foreign body and cataract.15 Moreover, Yuen et al. found 
no difference in surgically induced Astigmatism whether 
cataract and vitreo-retinal surgeries were done separately 
or in combination.16 The commonest combination surgery 
in the Malaysian Cataract Registry was also cataract 
combined with vitreo-retinal surgery.14

The type of anaesthesia used did not change. However, a 
study on trends of local anaesthesia in the same hospital 
found that there was a rise in the use of topical anaesthesia 
and a fall in the use of subtenon anaesthesia.17 General 
anaesthesia use was minimal as it is used for children, 
uncooperative patients and for those who request it for 
cataract surgeries.

The anatomical location of the wound was unchanged 
though most of the wounds were corneal. Histological 
evidence has shown that limbal wounds had an early 
fibroblastic response and therefore healed earlier 
compared to corneal wounds.18 Kershne found that visual 
recovery occurred within 24 hours after clear corneal 
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incisions.19 It is important to get a water tight wound in 
cataract surgery to prevent wound leakage, hypotony 
and the ingress of microorganisms which could lead to 
infection. Masket and Belani reported that square-shaped 
clear corneal wounds that are meticulously checked for 
sealing were stable postoperatively as demonstrated by 
the absence of hypotony and wound leakage.20 Our usual 
practice is sutureless corneal incisions, but even if there 
is a micro leak, we suture the wound. Thomas et al. 21 
reported culture positive endophthalmitis in the unsutured 
group and none in the sutured group of clear corneal 
incisions (p<0.05).21 Therefore it is a good practice that we 
do in suturing our wounds with microleak.

The reduced number of intraoperative complications 
could be explained by the fact that more Specialists were 
operating and had more experience in cataract surgery, 
which lead to fewer intraoperative complications over 
the years. Another explanation could also be that more 
Specialists were available to closely monitor trainees. 
Thomas et al. found that the surgical complications for 
residents learning phaco can be low with close monitoring.22 
Thanigasalam et al. found that phaco was associated with 
fewer complications, and perhaps that could also explain 
the drop in intraoperative complications with the increase 
in phaco cases.23

The drop in use of ACIOL and scleral fixated IOLs correlates 
with the drop in intraoperative complications such as 
PCR and vitreous loss as a PCIOL could be placed with 
adequate posterior capsule support. Studies have shown 
no difference in long term complications between ACIOL 
and scleral fixated IOLs.24,25 Therefore the use of both types 
of lenses are acceptable.

The rise in the number of phaco cases should have seen 
a rise in the use of foldable IOLs. However, we observed 
a downward trend in the use of foldable IOLs. One reason 
is that the cost of a foldable IOL is more and there were 
many patients who requested for cheaper lenses and 
hence; were given non-foldable IOLs. This of course 
needed a larger wound and sutures to be placed. The 
cost of sutures is borne by the hospital and sutures cause 
Astigmatism. In Malaysia, a study published in 2004 states 
that conventional extracapsular cataract surgery with 
intraocular lens implant costs RM3442 (USD 905.79) and 
phacoemulsification with intraocular lens implant costs 
RM4288 (USD 1128.42).26 Further studies should be done 
to evaluate the cost effectiveness and outcomes of phaco 
with foldable and non-foldable IOLs. 

Postoperative poor visual outcomes and complications such 
as high astigmatism, PCO and CME reduced. The reduction 
in poor outcomes is in line with the goal of cataract surgery 
which is to improve visual outcomes. Thanigasalam et al 
found that the main reasons for the poorer outcomes were 
high astigmatism, CME, and corneal decompensation.27 
Our patients had better outcomes as there was reduction 
in high astigmatism and CME. The reduction in PCR could 

also account for the reduced poor outcome. Thevi and 
Sahoo found that phaco cases with PCR were significantly 
less likely to have good vision compared to those without 
PCR (OR 0.335; 95% CI 0.157-0.714).28 However, another 
study on PCR with or without vitreous loss among 
phacoemulsification found an improvement in vision 
postoperatively and none had poor vision.29 Thanigasalam 
et al. found that the type of surgery affected the visual 
improvement (p < 0.001) and phaco patients had good 
outcomes.5 The rise in phaco and use of foldable intraocular 
lenses could also explain the reduction in poor outcomes.  
This is supported by a study which found uncomplicated 
phacos with intraocular lenses giving good results.30

The total number of surgeries done over 8 years in Melaka 
Hospital was 12,992 (round up 13,000 cases a year). This 
averages to 1,625 cases per year. The annual incidence rate 
of cataract surgery reduced from 2.05 per 1000 population 
in 2007 to 2.02 per 1000 population in 2010 (p<0.05).31 
We are unable to compare the incidence rates of cataract 
surgeries done among the population in other states as 
they have not been published yet.

The National Eye Survey 11 found that the estimated 
number of cataract blind eyes (corrected vision 6/60) in the 
Southern zone (Melaka and Johor) for those aged 50 years 
and above was 32,204.32 A sample size of 2500 (50 clusters 
of size 50) was adequate enough to estimate a prevalence 
of blindness of 4.0% in people aged 50 and above with an 
interval of 3.0 - 5.0%, a confidence level of 95% and 90% 
compliance in each zone.

The survey found that barriers to treatment included 
need not felt (20%), fear (20%), cost (20%), unaware 
that treatment is possible (10%).32 We have to overcome 
barriers to cataract surgeries treatment by educating and 
counselling the public. This can be achieved by public health 
programs and talks at the ground level by a dedicated team 
involving Ophthalmologists, Public Health Specialists, 
Family Physicians and Allied Health personnel. With these 
measures in place, there is a possibility of getting closer to 
our goal of achieving vision 2020 to eliminate preventable 
and treatable blindness due to cataract.

As this was a study utilizing retrospective secondary data 
analysis, only variables incorporated within the National 
Eye Database could be used for analysis. In addition, the 
National Eye Database only covers patients attending 
government hospitals in the state of Melaka and does 
not give the true picture of the entire state as Private 
Hospitals in the State are not included. We do hope that 
in future databases would be able to include all facilities of 
the country for better results to be analysed. Prospective 
studies could give more value on other parameters to be 
studied and avoid missing data.

It is possible that certain confounding factors such as 
status of diabetic retinopathy and maculopathy were not 
accounted for in those with poor fundal view. CME may 
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be missed without Ocular Coherence Topography (CME) 
to know the actual incidence. Poor outcomes of high 
astigmatism may have had other contributing factors 
such as retinopathy or maculopathy which may have not 
been eliminated in the data entry. PCO may not have 
been captured as data was entered at as early as 6 weeks 
postoperatively.

Despite these limitations, there is enough data to generate 
information pertaining to trends of cataract surgery in the 
largest government hospital in Melaka.

CONCLUSION
Most patients undergoing cataract surgery in our Center 
were 60 to 69 years with a mean age of 65.0 years with 
majority being Malays, followed by Chinese and Indians. 
More primary cataracts were operated (p<0.05). In line 
with the advancement of cataract surgery technique, 
phacoemulsification was the commonest surgery and 
showed a rise (p<0.05) with a corresponding decline in ECCE 
(p<0.05) which was also due to the increase in Specialists 
operating who as experienced surgeons do more phacos 
(p<0.05) compared to Medical Officers. 

Complications occurred in only 7% of cases, the commonest 
of which was PCR followed by vitreous loss.

There was a rise in systemic comorbidities of Hypertension 
(p<0.05) and Diabetes (p<0.05) which correlates with the 
rise in these comorbidities in our general population. The 
rise in pterygia encroaching the cornea (p<0.05) which was 
the only ocular comorbidity showing a rise that may be due 
to the rise in obesity rates in Malaysia.

Combination surgeries declined (p<0.001). We did 
not observe a change in local/general anaesthesia or 
the wound site. Intraoperative complications declined 
(p<0.005) and this explains the reduction in the use of 
ACIOLs (p<0.05) and scleral fixated IOLs (p<0.05). Due to 
the drop in intraoperative complications and the rise in 
phacoemulsification, we saw an improvement in good 
visual outcomes (p<0.05) and a reduction in poor visual 
outcomes postoperatively (p<0.005) which is testament 
that we achieved our goal in cataract surgeries.

With the reduction observed in complication rates and 
the rise in good visual outcomes compared to previous 
years, Melaka Hospital cataract service is well on its way in 
contributing towards further reduction in blindness among 
patients with cataracts in the state of Melaka.
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