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Preoperative Biometry and Uncorrected Visual Outcome Following Cataract Surgery at a 
Teaching Hospital at Western Part of Nepal

Thapa BB1, Adhikari BP1, Gurung NK1, Verma JK1

ABSTRACT

Introduction: Proper preoperative biometry in cataract surgery provides expected postoperative uncorrected visual outcome. 
Astigmatism is one of the major problems to achieve best postoperative unaided visual acuity. Aims: To determine the distribution 
of biometric parameter and unaided visual outcome in the cataract patients operated at Nepalgunj medical college, Banke, Nepal. 
Methods: The patients who underwent cataract surgery between January 2019 and December 2020 at Nepalgunj medical college 
were studied. Patient’s demographic parameter, keratometric value, anterior chamber depth, lens thickness and axial length data, 
type of surgery, preoperative and post-operative visual acuity and other clinical details were collected and analyzed. Results: This 
study enrolled 261 eyes of 261 patients who had undergone cataract surgery. The mean age of patients was 60.8 ± 14.62 years. 
The mean corneal astigmatism was 1.30±1.43 D. Corneal astigmatism was higher than 1.00 D in almost 40% of cases. With-the-
rule astigmatism was the most common type (46.4%) of astigmatism observed in this study. The mean average keratometry was 
44.83±2.05 D. The mean preoperative LogMAR VA of 1.52±0.83 improved to 0.48 ± 0.48 postoperatively without statistically 
significant differences between manual small incision cataract surgery and phacoemulsification technique (p=0.496). Conclusions: 
The biometric data helps to improve surgical procedure and select most appropriate intraocular lens to attain maximal postoperative 
uncorrected visual acuity following cataract surgery. This study found superior convention incision is better for cataract surgery 
with equivalent visual outcome following manual small incision cataract surgery and phacoemulsification.
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INTRODUCTION

Phacoemulsification is the preferred technique for the 
treatment of cataract worldwide whereas small incision 
cataract surgery (SICS) is a cost effective alternative in 
developing nations.1,2 Accurate measurements of axial length 
(AL), keratometry (K), and anterior chamber depth (ACD) are 
needed to obtain the precise intraocular lens (IOL ) power. To 
obtain good uncorrected visual outcome, an accurate power 
IOL must be implanted.1-4 Postoperative visual acuity, ability to 
work, quality of life, and economic rehabilitation can all be used 
to assess the success of cataract surgery. The visual outcome 
has a significant impact on the patients’ visual satisfaction, 
vision-related quality of life, ability to work in everyday 
activities, and overall productivity.5 World Health Organization 
(WHO) suggest poor visual outcome for best corrected visual 
acuity (BCVA) of<6/60, borderline for <6/18 and good for 
≥6/18. As per WHO, to consider a successful visual outcome 

at least 80% of the operated eyes should have a VA of 6/6 – 
6/18 after surgery without any correction, and at least 90% of 
the eyes after best correction.6 The concurrent sight impairing 
eye diseases, early surgical complications, inadequate optical 
correction, or long-term complications are the main reason 
of poor postoperative visual outcome.7There are studies of 
preoperative biometry and corneal astigmatism on cataract 
patients and visual outcome after surgery.1,8 These studies 
showed geographic, ethnic and other variations. Therefore, the 
aim of our study was to determine the corneal astigmatism, 
distribution of biometric parameters and the uncorrected 
visual outcome on postoperative day in the cataract patients.

METHODS

This was a prospective hospital based study conducted 
at Nepalgunj Medical College and Teaching Hospital in 
the department of Ophthalmology from January 2019 to 
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December 2020 after ethical approval by the institutional 
review committee. All patients who were age above 15 year 
were included in the study. Patients with history of other 
ocular surgeries before cataract surgery such as refractive 
surgery, trabeculectomy and retinal surgery, corneal diseases, 
ocular inflammation, retinal diseases, glaucoma, coloboma, 
microphthalmus and ocular trauma were excluded. History 
and routine eye examinations findings before surgery 
including visual acuity, retinoscopy, tonometry, slit lamp and 
dilated fundus evaluation were collected from casesheet. The 
procedure processes were fully explained to each patient and 
written informed consent was obtained as documented on 
casesheet. Biometry data including Ocular axial length (AL), 
anterior chamber depth (ACD) and lens thickness (LT) of each 
cataract affected eye were measured with the ultrasound A&B 
scan(compact touch Quantel medical France). Keratometry (K) 
and corneal astigmatism were measured using autorefracto-
keratometer (Shin Nippon AccurefK-90 Rexxam Co. ltd, Japan). 
The patients were divided into7 groups on the basis of age as 
follows:≤ 30 years, 31–40 years,41–50 years, 51–60 years, 61–
70 years, 71–80 years, and>81 years. All eyes were stratified 
into 4 groups based on AL as follows: shorter than 22.0mm, 
22.0–24.5mm, 24.5mm–26.0mm and longer than 26.0mm. 
The types of surgery and IOL implanted were recorded.   
Complications during and following surgery were collected. 
The Visual acuity, IOP, and other findings on postoperative 
day were collected. Continuous variables were expressed as 
the mean ± standard deviation for those displaying normal 
distribution. Paired T-test was applied to compare the mean. 
Statistical analysis was performed using SPSS software version 
21. P-values less than 0.05 were considered statistically 
significant.

RESULTS

This study enrolled 261 eyes of 261 patients. The mean age 
of patient was 60.8 ± 14.62(range 15-90) years. The male and 
female ratio was 1:1.23. The 85% were Nepalese patients 
whereas 15% were Indian nationals as shown in Table I.

Age (years) Frequency Percentage (%) Mean ± SD Range

≤ 30 10 3.8 60.80±14.62

15-90

31-40 13 5

41-50 28 10.7

51-60 67 25.7

61-70 89 34.1

71-80 41 15.7

≥ 81 13 5

Gender M: F ratio

Male 117 44.83 1:1.23

Female 144 55.17

Nationality

Nepalese 222 85.06

Indian 39 14.96

Table I: Demographic profile of cases with cataract

The preoperative visual acuity (VA) was < 6/60 in 136(52%) 
cases and ≤ 6/24 in 247(95.6%) of cases. Only 5.4% of cases 
were operated for cataract when preoperative VA was ≥ 6/18 
due to glare, photophobia and other symptoms. The mean 
LogMAR preoperative VA was 1.52±0.83. The mean axial length 
was 23.01±1.23 mm, mean Anterior Chamber depth (ACD) was 
2.94±0.48 mm and mean Lens Thickness was 3.73±0.96 mm. 
The mean average keratometry was 44.83±2.05 D. The mean 
astigmatism was 1.30±1.43 as shown in table II

Uncorrected visual 
acuity Frequency (N) Percentage (%)

Mean Log 
VA±SD

≥6/18 14 5.4

1.52±0.83
6/24-6/60 111 42.5

5/60-3/60 22 8.4

<3/60 114 43.7

Biometric 
Parameter Range Mean±SD

Anterior chamber 
Depth 2.09-4.16mm 2.94±0.48mm

Lens Thickness 1.13-5.12mm 3.73±0.96mm

Axial Length 18.42-32.35mm 23.01±1.23mm

Average 
keratometry 40.00-54.00D 44.83±2.05D

corneal astigmatism 0.00-8.25 D 1.30±1.43D

Table II: Preoperative ocular biometry and visual acuity of patients

Corneal astigmatism of 0.1-1.00 D was the most common 
of range values (53.3%), followed by 1.01–2D (23.8%).
Thedistributions of corneal astigmatism for all patients are 
shown in figure 1. 

Figure 1: Distribution of corneal astigmatism

Corneal astigmatism was with-the-rule (WTR, the steepest 
meridian of the cornea being within 90 ± 30 degrees) in 121 
eyes (46.4%), against-the-rule (ATR, the steepest meridian of 
the cornea being within 180 ± 30 degrees) in 82 eyes (31.4%) 
and oblique (steepest meridian between 30 and 60 degrees or 
120 and 150 degrees) in 42 eyes (16.1%). The WTR astigmatism 
was the most common type as shown in figure 2.
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Figure 2: Type of corneal astigmatism

The average keratometry values increased with age. The AL 
and ACD values showed not much variation with age; whereas 
lens thickness showed gradually increasing trend with age and 
corneal astigmatism showed first a decline andthen a rising 
trend.   It is found that male had longer eyes with higher corneal 
astigmatism than female. Age and gender wise distribution of 
biometric parameter is tabulated in table III.

Age 
(years)

Frequency

(N)

Astigmatism 
(D)

Anterior 
chamber 

depth(mm)

Lens 
thickness 

(mm)

Axial 
length 
(mm)

Average 
keratometry 

(D)

≤ 30 10 1.63±1.87 2.66±1.02 2.51±1.10 23.09±2.62 43.00±2.00

31-40 13 0.71±0.43 3.12±0.30 3.89±1.11 23.44±0.91 44.00±2.00

41-50 28 1.07±0.80 2.94±0.68 3.37±1.14 23.12±0.87  45.00±2.00

51-60 67 1.32±1.52 2.99±0.40 3.86±0.77 22.92±1.39 45.00±2.00

61-70 89 1.24±1.55 2.92±0.42 3.74±0.91 22.94±1.40 45.00±2.00

71-80 41 1.64±1.56 2.98±0.40 4.04±0.83 23.00±.1.03 45.00±2.00

≥ 81 13 1.50±0.85 2.82±0.39 3.52±1.03 23.11±0.74 44.00±1.00

Gender          

Female 144 1.22±1.32 2.88±0.47 3.60±0.99 22.80±0.96 45.00±2.00

Male 117 1.41±1.56 3.02±0.48 3.89±0.89 23.28±1.46 45.00±2.00

Total 261 1.30±1.43 2.94±0.48 3.73±0.96 23.01±1.23 44.83±2.05

Table III: Age and gender wise distribution of biometric parameter

 The AL in the majority of eyes was between 22.0 and 24.5 mm 
(81.2%). The mean ACD and LT increases as the AL increases. 
The keratometry values decreases with an increase in the AL. 
The mean corneal astigmatismincreases with increasing ALs as 
showed in table IV.
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< 
22.00 35 13.4 1.01±1.51 47.00±2.00 2.60±0.37 3.54±1.10 22.97±2.22

22.0-
24.5 212 81.2 1.35±1.44 45.00±2.00 2.99±0.47 3.73±0.92 20.50±2.00

24.51-
26 11 4.2 1.02±0.63 42.00±2.00 3.04±0.42 4.27±0.95 18.36±2.35

> 26 3 1.1 2.67±1.91 42.00±2.00 3.14±0.51 4.08±1.52 12.83±7.94

Total 261 100 1.30±1.43 44.83±2.05 2.94±0.48 3.73±0.96 20.65±2.50

Total 261 100 1.30±1.43 44.83±2.05 2.94±0.48 3.73±0.96 20.65±2.50

Table IV: Distribution of parameter for different axial length 

The 204(78.2%) eyes were operated by Manual small incision 
cataract surgery (SICS) with rigid PMMA posterior chamber 
intraocular lens(FH106,Fred Hollow IOL Lab, Kathmandu, 
Nepal) implantation, whereas 57 (21.8%) eyes were operated 
by Phacoemulsification with hydrophilic acrylic foldable 
posterior chamber intraocular lens( RYCF-6, Care Group 
Soluton Pvt LTD, Vadodara, Gujarat, India) implantation. The 
power of IOL implanted ranged from 8.00-30.00 D(mean = 
20.65±2.5). The postoperative day uncorrected visual acuity is 
tabulated on table V which showed slightly better result with 
phacoemulsification (0.44±0.48) than SICS (0.49±0.49) but 
difference was not statistically significant (p=0.496, paired T 
test) as shown in Table V.

Visual 
impairment

Surgical procedure Percentage 
(%)

Mean±SD p value

Phaco SICS Total

0.48±0.48 0.496

No or mild

≥6/18
45 170 215 82.4

Moderate

6/18-6/60
9 22 31 11.9

Severe

6/60-3/60 
1 1 2 0.8

Blindness

<3/60
2 11 13 5

Total 57 204 261 100

Table V: Visual outcome on postoperative day as WHO classification

The cause of UCVA<3/60, in 5 patients on postoperative day 
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includes corneal edema in two eyes, glaucomatous optic 
atrophy in one eye, advanced diabetic eye disease in one eye 
and optic atrophy in one eye.

DISCUSSION

Preoperative corneal astigmatism and mismatched ocular 
biometry are the main obstacles to obtain  a satisfactory 
postoperative uncorrected visual acuity for patients undergoing 
uncomplicated cataract surgery, as the surgery eliminates 
lenticular astigmatism; presuming minimal surgically induced 
astigmatism. Thus preoperative corneal astigmatism and 
mismatched biometry leads to patient dissatisfaction.8, 9 The 
prevalence and type of preoperative corneal astigmatism 
in cataract patients has been identified in several countries 
and is taken into consideration during surgery.1,8-13 Western 
Nepal has huge burden of cataract with number of cataract 
surgery increasing each year.8, 10,11 We compared the results 
of present study with the study from various regions of Nepal 
as well as of other countries.1,8, 10, 12,14 It is found that the 
average corneal power in patients of NGMC is greater than 
that in other different regions of Nepal and other countries. 
The axial lengths of patients of this study were comparable 
Bheri, Karnali, Bagmati zone of Nepal and Vietnam whereas 
Chinese eyes were longer than other studies.1, 8, 10, 12, 14 The 
highest corneal astigmatism in our study was 8.25 D as seen 
in the Chinese studies and study on Bheri zone of Nepal.1,8 
The 59.4% of cataract patients has astigmatism lesser than 
1.00 D in this study comparable to the findings of Thapa et 
al8 (67%)), Chaudhary et al13 (65%) and Yu et al1 (56%).  In our 
study the corneal astigmatism across all age groups showed 
a comparable distribution pattern with various previous 
studies.8, 9 Knowing the distribution of astigmatism is key in 
assisting ophthalmologists in selecting the most appropriate 
first-line care and reducing the incidence of postoperative 
astigmatism. The treatment options includes incision on 
steepest meridian15, limbal relaxing incisions16, opposite clear 
corneal incisions17, excimer laser refractive procedures, femto 
second laser-assisted astigmatic keratotomy18-20 and toric IOL 
implantation21 or combination of these. Though costly, toric 
IOL implantation can be used to correct up to 8.0 D of corneal 
astigmatism during cataractsurgery.22  In this study, almost 40% 
of cataract patients had corneal astigmatism >1.0 D, which 
could be effectively corrected with toric IOL implantation 
where as other could be managed by incision on steepest 
meridian and limbal relaxing incisions at this rural setting.

The mean AL in the present study is consistent with that 
reported by Thapa et al8 Baral et al10, Murchison et al12 and 
Nauze et al15 but found to have shorter axial length than the 
report from Chinese population.1 Ocular axial length affects 
other components of the biometric parameters in eyes. In 
the present study, we observed that as the AL increases, ACD 
and LT also increases but this relation doesn’t hold true for 
> 26 mm long eyes. Additionally, the keratometry values (K) 
decreased when the AL increases. These results are consistent 
with the findings of previous studies.1,8,22 As the WTR is the 
most common variety of corneal astigmatism; we suggests 
that when considering high volume camp cataract surgery for 
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patients with a low socioeconomic status in this region, smaller 
and superior incisions should be used frequently to reduce 
postoperative astigmatism.

In our study 82.4% of patients achieve ≥6/18 uncorrected visual 
acuity which is considered as good surgical result as per WHO 
recommendations6 despite of not using any of the modality 
to correct corneal astigmatism. The poor visual outcome was 
observed in few patients due to transient surgical complication, 
preexisting sight impairing ocular diseases including glaucoma 
and optic atrophy as observed by Bachani et al.5

LIMITATIONS

The short follow up, not considering refractive correction in 
visual outcome are the limitations of this study. A prospective 
comparative study with postoperative follow up keeping both 
corrected and uncorrected visual outcome will help to get 
more reliable research outcome.

CONCLUSIONS

The biometric data helps to improve surgical procedure and 
select most appropriate intraocular lens to attain maximal 
postoperative uncorrected visual acuity following cataract 
surgery. This study found superior convention incision is better 
for cataract surgery with equivalent visual outcome following 
manual small incision cataract surgery and phacoemulsification.
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