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Introduction

Cataract �s the lead�ng cause of bl�ndness globally.1 It �s the 

second most cost effect�ve publ�c health �ntervent�on follow�ng 

�mmun�zat�on to prevent commun�cable �nfect�on.2 In add�t�on to 

�ncrease cataract surgery rates, �t �s �mportant that h�gh qual�ty 

�s ma�nta�ned to ach�eve targets related to the VISION 2020 

�n�t�at�ve.3 Perform�ng surg�cal aud�t �s one of the methods of the 

qual�ty control. V�sual outcome follow�ng eye surgery �s of utmost 

�mportance both for the cl�ents and for the care prov�ders. Hence 

to assess qual�ty of cataract surgery, �nd�cators l�ke the proport�on 

of lens �mplantat�on and the v�sual ga�ns follow�ng surgery are 

cruc�al.4 World Health Organ�zat�on (WHO) categor�zed v�sual 

outcome follow�ng cataract surgery as ‘excellent’ (>6/18), ‘Good’ 

(6/18 to 6/60) and ‘Poor’ (<6/60).5 However, they are exclus�vely 

based on the post-operat�ve v�s�on. The r�sk factors that are related 

to poor outcomes l�ke presence of co-morb�d�t�es, late presentat�on 

for eye surger�es need to be cons�dered. 

In Oman, un-operated cataract was the pr�nc�pal cause for 

35% of the est�mated bl�nd.6 The nat�onal cataract surgery rate was 
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Objectives: The post-operat�ve v�s�on �s used as benchmark 
to determ�ne the qual�ty of cataract surgery. However, late 
presentat�on and co-morb�d�t�es �nfluence the v�sual ga�n and they 
should also be cons�dered wh�le aud�t�ng cataract surger�es. The 
authors present method of analys�s of cataract surger�es for older 
than 30 years of aged pat�ents performed by ophthalmolog�sts �n 
Oman dur�ng 2003. 
Methods: Ophthalmolog�sts evaluated v�sual and ocular status 
of eyes w�th cataract. Cataract was operated us�ng operat�ve 
m�croscope and lens was �mplanted �n the eye. The v�s�on was 
recorded s�x weeks after surgery and v�sual ga�n was grouped from 
postoperat�ve v�s�on �n relat�on to the preoperat�ve v�s�on. Presence 
of co-morb�d�t�es l�ke glaucoma, corneal opac�t�es, macular 
degenerat�ons and others were cons�dered wh�le evaluat�ng v�sual 
outcomes.  
Results: 3,485 eyes operated were �ncluded �n our study. 3,003 
(86.2%) of them were operated by extra-capsular cataract 
extract�on and lens �mplantat�on. Follow�ng surgery, 960 (27.5%) 
eyes had v�s�on ≥6/18. 1,483 (42.6%) eyes had v�s�on between 
6/60 and 6/18. 233 (6.8%) eyes had v�s�on <3/60. Excellent 

grade of v�s�on ga�n �n relat�on to preoperat�ve v�sual status was 

found �n 2,250 (64.6%) eyes, ‘good’ v�sual ga�n was �n 422 (12.1%) 

eyes and ‘poor’ v�sual ga�n was �n 335 (9.6%) eyes. Postoperat�ve 

v�sual status was s�gn�ficantly assoc�ated to the co-morb�d�t�es. 

(p<0.001). Nearly 14% of persons were lost to the follow up.

Conclusion: In countr�es l�ke Oman w�th h�gh prevalence of 

trachoma, glaucoma and d�abetes, the proposed grad�ng of v�sual 

ga�n that accounts for the preoperat�ve v�s�on and the presence 

of co-morb�d�ty could be better opt�on for aud�t�ng the cataract 

surgery.
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2,120/m�ll�on �n 2003.7 Th�s �s much lower than other countr�es 

l�ke Austral�a, Ind�a and many other �ndustr�al�sed countr�es.8 

The organ�zed approach for address�ng cataract �n Oman 

�ncludes surg�cal aud�t of all operated cataract cases s�nce 2000. 

However, ophthalmolog�sts face d�fficult�es to atta�n the WHO 

recommended cr�ter�a (more than 85% of operated eyes should 

have >6/18 v�s�on at s�x week follow�ng cataract surgery). Th�s 

�s due to h�gh rates of trachomatous corneal opac�t�es, d�abetes 

and present�ng for cataract surgery �n advanced stage. As per the 

ophthalmolog�st’s suggest�on, the standard cataract surgery aud�t,9 

was mod�fied �n Oman. The authors present outcomes of surg�cal 

aud�t of cataract surger�es us�ng d�fferent type of �nd�cators to 

assess v�sual ga�n. 

Methods

Th�s was a hosp�tal based h�stor�cal cohort study. The study 

was undertaken �n 2003. Perm�ss�on of health author�t�es was 

obta�ned for th�s operat�onal research. Pat�ents hav�ng cataract 
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method of us�ng post operat�ve v�sual status at 6 to 8 week follow�ng 

cataract surgery. We used rev�sed cr�ter�a �n wh�ch preoperat�ve 

v�s�on �n the eye to be operated for cataract was accounted wh�le 

grad�ng the v�sual ga�n. If preoperat�ve v�s�on was <3/60 and the 

postoperat�ve v�s�on was between 6/6 and 6/24, we cons�dered 

as excellent v�sual ga�n. Th�s was �n add�t�on to the cr�ter�a 

set by WHO (V�s�on >6/24 at 6 to 8 weeks follow�ng surgery 

�rrespect�ve of preoperat�ve v�s�on). In the eyes w�th <3/60 v�s�on 

�f follow�ng surgery v�s�on �mproved to >3/60, we �ncluded such 

cases �nto ‘good’ v�sual ga�n. The eyes w�th<3/60 v�s�on before and 

after surgery were grouped �nto ‘poor’ v�sual ga�n. 

The health reg�ons of Oman were d�v�ded �nto Group ‘A’ & 

‘B’, based on the ava�lab�l�ty of evolved cataract surgery serv�ces. 

‘Group A’ that �ncluded Muscat, Dhofar and Dhah�ra reg�ons had 

such serv�ces even before 1990. Wh�le other reg�ons; Dhakh�l�ya, 

North Sharq�ya, South Sharq�ya, North Bat�nah, South Bat�nah 

and Musundam were hav�ng such serv�ces �n last ten years and 

they were �ncluded �n ‘Group B’. 

We d�d not collect �nformat�on on operat�ve and post operat�ve 

compl�cat�ons and refract�ve status of operated eye wh�le assess�ng 

best corrected v�s�on at 6 to 8 weeks. 

A pre-tested form was used to collect the data from the 

computer case record. Th�s was collected before surgery w�th�n 

one week of surgery and at the t�me of follow up 6 to 8 weeks 

after surgery. Age and gender of pat�ent, preoperat�ve v�s�on of eye 

operated, presence of ocular and system�c co-morb�d�t�es that may 

affect v�sual outcome were �ndependent var�ables that we noted. 

The data was entered on worksheet (M�crosoft XL). Analys�s 

was conducted us�ng Stat�st�cal Package for Soc�al Stud�es (SPSS 

9). We used un�var�ate analys�s for the parametr�c type of analys�s. 

We calculated frequency and percentages of the v�sual ga�n. 

Ident�ty of the operated person as well as surgeon was kept 

confident�al. Pre-operat�ve, �ntra-operat�ve and postoperat�ve eye 

care to all subjects was g�ven free of charge. 

Results

3,645 eyes w�th cataract were operated dur�ng the study per�od. 

We �ncluded data of 3,485 eyes of persons w�th >30 years of age. 

The profile of the exam�ned sample �s g�ven �n Table 1. In 2,935 

(84.2%) eyes, Extra-capsular Cataract extract�on (ECCE) w�th 

Intra Ocular Lens (IOL) �mplantat�on was the surgery performed. 

Further deta�ls about type of cataract surgery are g�ven �n  
Table 2. 

as the pr�nc�pal cause for the�r v�sual �mpa�rment and scheduled 

for the surgery dur�ng the study per�od were approached for the 

enrolment. The�r verbal consent for part�c�pat�on was obta�ned. 

Th�s study was conducted at ten hosp�tals. Although surg�cal 

aud�t �s performed for all cases of cataract, for th�s study, we 

�ncluded only cases aged more than 30 years of age at the t�me of 

surgery and had e�ther v�sual acu�ty less than 6/60 �n eye due to 

cataract or few other persons w�th v�sual acu�ty between 6/18 to 

6/60 and they had problems due to central cataract. All these cases 

had d�mness of v�s�on due to cataract.

Our sample covers all the cases operated �n n�ne of the reg�onal 

hosp�tals of the M�n�stry of Health, Oman. Only one of these 

centres �s a tert�ary eye care un�t �n Muscat; the cap�tal. The other 

hosp�tals w�th surg�cal fac�l�t�es are s�tuated �n major towns and 

thus rural populat�on have easy access to these fac�l�t�es. Our 

cohort �ncluded all the cataract surger�es carr�ed out �n these 

hosp�tals dur�ng 2003 and also few that were operated �n 2002 but 

followed dur�ng 2003. 

Ophthalmolog�sts, optometr�sts & reg�onal eye health care 

superv�sors were our study staff. Ophthalmolog�sts evaluated 

status of each eye by us�ng B�o-m�croscope, applanat�on tonometer 

and pan ret�nal �nd�rect ophthalmoscope. The v�s�on was tested 

w�th the help of Snellen’s d�stant v�s�on chart. Optometr�sts 

performed manual refract�on to determ�ne best poss�ble correct�on 

s�x weeks after surgery. The power of the lens to be �mplanted �n eye 

was determ�ned w�th the help of ultrasound ‘A’ scan. Anesthet�st 

adv�sed laboratory �nvest�gat�ons and conducted phys�cal check up 

�n deta�l pr�or to the surgery. A standard computer�sed case record 

of each cataract case was ma�nta�ned �n hosp�tals. 

A pat�ent w�th cataract �s rout�nely operated under operat�ve 

m�croscope. Capsulorrhex�s �s performed and ‘�n bag’ �ntra-ocular 

lens �s �mplanted. In l�m�ted cases w�th dense corneal opac�ty, 

proper v�sual�sat�on of surg�cal steps was not poss�ble. Hence 

ophthalmolog�sts performed extra-capsular cataract extract�on 

and placed the lens �n the poster�or chamber. They rested the 

lens w�th support of the poster�or capsule but these lenses were 

not fixed at sulcus w�th sutures. Few cases were operated by �ntra-

capsular method also. In most of the cases, five �nterrupted 10/0 

nylon sutures were used to close the corneal �nc�s�on. 

The present�ng and the best poss�ble corrected v�s�on of operated 

eye was assessed �n ophthalm�c cl�n�c on the day of d�scharg�ng 

from hosp�tal, on 1st follow up after one week of surgery and finally 

after 6 to 8 week of surgery. 

The v�sual ga�n was measured us�ng WHO recommended 
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Table 1: Profile of the pat�ents operated for cataract (Oman 
cataract aud�t study) 

 Variables Eyes Percent

Gender Male
Female

1,728
1,757

49.60
50.40

Age group 30 to 39
40 to 49
50 to 59
60 to 69
70 to 79
80 & above

67
496

1077
1232
456
157

1.90
14.20
30.90
35.40
13.10
4.50

Lateral�ty R�ght
Left

1,717
1,768

49.30
50.70

Reg�on Group A
Group B

1,359
2,126

39.00
 61.00 

Pre-operat�ve 
v�s�on

6/60 to 6/18
3/60 to 6/60
<3/60
M�ss�ng

140
396

2,806
143

4.00
11.40
80.50
4.10

Pr�nc�pal co-
morb�d�t�es

Glaucoma
Trachomatous corneal opac�ty
Non-trachomatous corneal 
d�seases
Myop�a w�th degenerat�on
Opt�c atrophy
D�abet�c ret�nopathy
Chor�oret�n�t�s
Macular degenerat�on
Other
D�slocated/subluxated lens
Psudoexfol�at�on
No major co-morb�d�ty recorded

229
377
423
12
10
16
4

12
35
5

15
2,343

6.60
10.80
12.10
0.30
0.30
0.50
0.10
0.30
1.00
0.14
0.40
67.20

Table 2: Cataract surger�es by type

Type of cataract surgery Number of eyes Percent

ECCE w�th IOL 2,935 84.20
ECCE w�thout IOL 62 1.80
0ICCE 350 10.00
Phacoemuls�ficat�on + IOL 6 0.20
ECCE + AGS 128 3.70
Other 4 0.10
M�ss�ng 143 4.10
Total 3,485 100.00
ECCE: Extra-capsular Cataract Extract�on; IOL: Intra ocular lens;
ICCE: Intra-capsular Cataract Extract�on; AGS: Ant�-
Glaucoma Surgery

We compared the best corrected v�s�on before and 6 to 8 weeks 

after cataract surgery. (F�gure 1) Pat�ents were seek�ng surgery �n 

late stages of v�sual d�sab�l�t�es �n many pat�ents. In 151 (4.3%) eyes 

preoperat�ve v�s�on was not ment�oned wh�le 478 (13.7%) cases 

were lost to final follow up. 

Figure 1: Compar�son of best corrected v�s�on before and s�x to 8 

weeks after cataract surgery �n >30 years old pat�ents �n Oman �n 

2003. 

The qual�ty of the cataract surgery was assessed us�ng the 

World Health Organ�zat�on recommended method. The best 

corrected v�sual acu�ty of ‘Excellent’ grade at 6 to 8 weeks follow�ng 

cataract surgery was noted �n 960 (27.5%) eyes only (Table 3).

Table 3: Best corrected v�sual acu�ty at 6 to 8 weeks after cataract 

surgery

Post-operative 
vision

Number 
of eyes

Percent
95% Confidence 

interval

6/18 to 6/6 960 27.50 24.70-30.40

6/60 to 6/24 1,483 42.60 40.00-45.10

3/60 to 6/60 233 6.70 3.50- 9.90

<3/60 331 9.50  6.30-12.70

M�ss�ng 478 13.70 10.60-16.80

Total 3,485

The v�sual ga�n was calculated by us�ng preoperat�ve v�sual 

status as reference and then grouped �nto ‘Excellent’ ‘Good’ and 

‘Poor’ categor�es. (Table 4) V�sual ga�n was of ‘excellent’ grade 

�n 2,430 (69.7%) of operated eyes. V�sual ga�n was ‘good’ �n 442 

(12.1%) eyes and ‘Poor’ grade �n 335(9.6%). 
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Table 4: Postoperat�ve v�sual ga�n by preoperat�ve v�sual status

Best corrected vision 6 to 8 weeks after cataract surgery

Preoperative
Vision

6/18 to 6/6
Excellent 
(WHO)

6/60 to 6/24
Good (WHO)

3/60 to 6/60
Poor (WHO)

<3/60
Poor (WHO)

Missing
Total

6/6 to 6/18 0 0 0 0 0 0

6/60 to 6/18 84 (2.4%) 31 (0.9%) 2 (0.1%) 2 (0.1%) 21 (0.6%) 140

3/60 to 6/60 206 (5.9%) 162 (4.6%) 2 (0.1%) 0 26 (0.7%) 396

<3/60 652 (18.7%) 1,270 (36.4%) 229 (6.6%) 324 (9.3%) 331 (9.5%) 2,806

M�ss�ng 18 (0.5%) 20 (0.6%) 0 5 (0.1%) 100 (2.9%) 143

Total 960 1,483 233 331 478 3,485

Excellent  Good Poor     
2,250 (64.6%)  442 (12.1%) 335(9.6%)

The presence of co-morb�d�t�es that were noted pr�or to surgery �n our operated cohort was also evaluated. (Table 5) V�sual ga�n was 
s�gn�ficantly better among eyes w�thout co morb�d�t�es.

Table 5: V�sual Ga�n 6 to 8 weeks after surgery and preoperat�ve ocular co-morb�d�t�es

Co-morbidity
‘Excellent’ Visual Gain ‘Good’ + ‘Poor’ Visual gain

Number Percent Number Percent

Glaucoma 138 11.20 91  4.00

X 2 = 235.6
Degree of freedom 
= 4
p value <0.001

Corneal Pathology 403 32.60 398  17.70

Trachomatous corneal opac�ty 207 170

Non-Trachomatous corneal d�seases 195 228

Post segment d�seases  30  2.40 24  1.10

 Opt�c atrophy  9 1

 Myop�c degenerat�on  5 7

 D�abet�c Ret�nopathy  4 12

 Chor�oret�n�t�s  4 0

Age Related Macular degenerat�on  8 4

Other  34  2.80 25  1.10

No morb�d�ty reported 630 51.10 1,713  76.10

Total 1,234 2,251
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 Discussion

The cataract surgery aud�t �s an �mportant step to �ntrospect and 

on �ts bas�s one can take act�on to �mprove the cataract serv�ces. By 

us�ng WHO recommended methods of aud�t, we found that only 

28% of operated eyes �n our study had ‘excellent’ grade of v�s�on. As 

modern surg�cal fac�l�t�es are ava�lable �n reg�onal hosp�tals and eye 

care �s offered by exper�enced ophthalmolog�sts �n Oman, the low 

rate of v�sual ga�n were not expected and are d�fficult to expla�n. 

V�s�on after cataract surgery could be comprom�sed due 

to other eye d�seases. Unfortunately th�s �s not cons�dered 

wh�le perform�ng cataract surgery aud�t. In th�s study we used 

preoperat�ve v�s�on as a proxy �nd�cator of co-morb�d�ty and 

altered the method of calculat�ng postoperat�ve v�sual ga�n. If 

v�s�on �n eye w�th poor preoperat�ve v�s�on �s rega�ned, such cases 

were g�ven more cred�t and were �ncluded �n the ‘excellent’ grade 

of v�sual ga�n. As per th�s rev�sed calculat�on, ‘excellent’ grade of 

v�sual ga�n was 64.6% of operated eyes �n our study. As expected, 

there was strong assoc�at�on of poor v�sual ga�n to the presence of 

ocular co-morb�d�ty. 

The v�sual ga�n �n our study �s much less than that reported �n 

Ch�na,5 Ind�a,2 Nepal,6 Hong Kong,7 Braz�l,8 and South Ind�a.9 

But was at par w�th the results of Bangladesh.10 

In our study, 80% of the pat�ents had v�sual acu�ty of < 0.05 

at the t�me of surgery. H�gh rate of �ll�teracy �n elderly populat�on 

and lack of awareness about undergo�ng cataract surger�es on t�me 

could be respons�ble for late presentat�on. Hot sunny cl�mate, 

h�gher rates of d�abetes,3 trachoma,4 and glaucoma10 �n Oman� 

commun�ty could be respons�ble for h�gher proport�ons of co-

morb�d�t�es �n pat�ents w�th cataract.

In v�ew of late presentat�ons and h�gher rates of co-morb�d�t�es, 

64.6% eyes w�th excellent grade of v�s�on after cataract surgery 

m�ght be just�fied. But good and poor v�s�on �n large number of 

cases w�thout ocular co-morb�d�ty �s a matter of concern. Th�s could 

be due to m�ssed co-morb�d�t�es, poor case records or presence of 

a learn�ng curve among ophthalmolog�sts. More deta�led aud�t �n 

each eye department �s recommended to find out the underly�ng 

causes of these d�screpanc�es. 

Promot�on of cataract surger�es at earl�er age, proper 

preoperat�ve counsell�ng for l�m�t�ng expectat�ons of v�sual ga�ns �n 

case of co-morb�d�ty should be the standard operat�ng procedure 

that all eye care staff should follow. S�multaneous management of co-

morb�d�t�es l�ke glaucoma, pteryg�um, and central corneal opac�t�es 

should be planned for v�sual ga�n dur�ng cataract surger�es. 

Low v�s�on outcome follow�ng cataract surgery could be one 
of the barr�ers for �ncreas�ng cataract surgery rates. D�ssat�sfied 
pat�ents often spread negat�ve messages and thus prospect�ve 
cataract pat�ents e�ther delay the�r surger�es due to fear or opt for 
surgery elsewhere. The program a�m�ng to el�m�nate avo�dable 
bl�ndness ma�nly due to cataract could face set back �f such low 
v�sual outcomes are not addressed.11

The cl�ent perspect�ve about the�r v�sual expectat�on was 
stud�ed �n Oman and �nterest�ngly �t was found that a person w�th 
very good v�sual ga�n may be unhappy wh�le marg�nal �ncrease �n 
v�sual acu�ty could sat�sfy other pat�ent operated for cataract.12 

Our study had few l�m�tat�ons. Proper record�ng of operat�ve 
and �mmed�ate post operat�ve compl�cat�ons were m�ss�ng. Hence 
assoc�at�on of v�sual ga�n w�th these �mportant �nd�cators of 
defic�ency on part of prov�ders could not be establ�shed. A large 
number of cases were lost to follow up. If all of them were e�ther 
hav�ng very poor v�s�on and had not come to same surgeon for 
follow up, the v�sual ga�n would be worse. If we assume that they 
d�d not turn up for final follow up as they found the�r v�s�on of 
sat�sfactory level for perform�ng the�r day to day l�fe, v�s�on ga�n 
could be an underest�mate. In few cases, postoperat�ve v�s�on was 
noted at the t�me of d�scharge or on 1st follow up v�s�t one week 
after surgery. Th�s could have resulted �n underest�mates of good 
v�sual outcomes as �t �s known that eye and v�s�on stab�l�ses after 
s�x weeks of surg�cal trauma.13

Develop�ng countr�es where co-morb�d�t�es and late 
presentat�on for cataract surgery are common, the prevent�on 
of bl�ndness program should take preoperat�ve v�sual status and 
presence of co-morb�d�ty �nto cons�derat�on wh�le evaluat�ng the 
outcomes. The proposed aud�t model of Oman could be adopted 
for the assessment of v�sual ga�n.

Conclusion

In countr�es l�ke Oman w�th h�gh prevalence of trachoma, glaucoma 
and d�abetes, the proposed grad�ng of v�sual ga�n that accounts for 
the preoperat�ve v�s�on and the presence of co-morb�d�ty could be 
better opt�on for aud�t�ng the cataract surgery.
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