
Surgically induced astigmatism following
manual small incision cataract surgery
versus phacoemulsification in age-related
cataract: a comparative analysis

Oyekunle, Idris1;  Okonkwo, Ogugua1;
Ogbonnaya, Chimdia2;  Onwuegbuna,
Arinze3; Akinye, Ayodele1; Lawan, Abdu4;
Ogundipe, Ayobade5;  Oshunkoya,
Lateefat1 and Hassan, Kunle1

1Eye Foundation Hospital, 27, Isaac John Street,
GRA Ikeja, Lagos State, Nigeria
2Department of Ophthalmology, Ebonyi State
University, Abakaliki/Alex Ekueme Federal
Teaching Hospital, Abakaliki, Nigeria
3Guinness Eye Centre, Nnamdi Azikwe
University Teaching Hospital, Onitsha, Nigeria
4Department of Ophthalmology, Aminu Kano
Teaching Hospital, Kano, Nigeria
5Department of Ophthalmology, University
College Hospital, Ibadan, Nigeria
Corresponding author: Oyekunle I.
 E-mail: idris_oyek2003@yahoo.com

Background: Cataract surgery is among the
most common and successful procedures
globally.1,2 While phacoemulsification is the more
advanced method, manual small incision
cataract surgery (MSICS) remains prevalent in
developing countries due to its affordability,
shorter duration, and comparable visual
outcomes.3-5 There is limited comparative data
from Nigeria on corneal astigmatism and
refractive stability between MSICS and
phacoemulsification. This study aims to
compare these outcomes between the two
techniques.

Materials and Methods: The study was a
prospective hospital-based, comparative study
of consecutive patients with age-related
cataracts, randomized into 2 groups by
randomly assigning letters A and B in a ratio of
1:1 to undergo MSICS (group A) or
phacoemulsification (group B) using the superior

approach, comparing the surgically induced
corneal astigmatism (SIA) between the two
techniques. SIA was calculated through vector
analysis using the Warren Hill SIA calculator and
the Holladay SIA method while stable corneal
astigmatism was defined as average
keratometry readings (average K in dioptres)
within ± 0.50D6 and axis within 30 degrees of
the last follow-up.7 The results were compared
between the two groups, with a p-value of less
than 0.05 indicating statistical significance.
Ethical approval was obtained from the Lagos
State University Teaching Hospital Health
Research Ethical Committee (HREC) and written
informed consent was obtained from the
patients.

Results: A total of 214 eyes were studied, with
107 in each surgical group. Age and gender
distribution were similar (p=0.153 and 0.218)
as seen in Table 1. Preoperative against-the-
rule (ATR) astigmatism was more common in
the phacoemulsification group (66.4%) than in
the MSICS group (47.7%). By month 3, ATR
astigmatism increased to 76.6% in the MSICS
group compared to 49.5% in the
phacoemulsification group. As shown in Table
2, the mean SIA in the MSICS group at months
1, 2 and 3 was 1.94D x 19.3o, 1.83D x 18.2o

and 1.72D x 20.2o, respectively, while in the
phacoemulsification group, the mean SIA was
0.92D x 17.7o, 1.01D x 16.4o and 1.00D x
15.8o at months 1, 2 and 3, respectively. SIA
differed significantly between the two groups
at all postoperative time points (p<0.001). Final
best corrected visual acuity was similar at
month 3, with 95.3% of MSICS and 98.1% of
phacoemulsification patients achieving 6/12 or
better (p=0.324). By the first postoperative
month, 96 eyes (89.7%) in the MSICS group
and 89 eyes (83.2%) in the phacoemulsification
group had achieved stable corneal astigmatism.
By the second month, stability was observed in
95 eyes (88.8%) of the MSICS group and 106
eyes (99.1%) of the phacoemulsification group
(Figure 1).
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Table 1: Demographic distribution of eyes in the manual small incision cataract
surgery and Phacoemulsification group

M SICS PHACO P value

Age group [Frequency (%)] 0.390
51 – 60 years 19 (17.8%) 17 (15.9%)
61 – 70 years 42 (39.3%) 37 (34.6%)
71 – 80 years 42 (39.3%) 43 (40.2%)
> 80 years 4 (3.6%) 10 (9.3%)
Mean age (SD)years 68.2 (7.6) 69.8 (9.1) 0.153
Gender [Frequency (%)] 0.218
Male 56 (52.3%) 47 (43.9%)
Female 51 (47.7%) 60 (56.1%)
Laterality [Frequency (%)] 0.618
Right eye 50 (46.7%) 53 (49.5%)
Left eye 57 (53.3%) 54 (50.5%)

MSICS - manual small incision cataract surgery; PHACO - Phacoemulsification; SD- Standard
deviation

Table 2: Comparison between average K (dioptres), centroid astigmatism (magnitude and
axis) and SIA (magnitude and axis) between the two groups at preoperative, month
1, month 2, and month 3

Pre-op P value Month 1 P value Month 2  P value Month 3 P value

Average K values

MSICS 43.56D 0.089 43.96D <0.001 43.84D <0.001 43.79D <0.001

PHACO 43.20D 42.96D 42.75D 42.71D

Centroid ast igmatism

MSICS 1.05 x 18.6o 0.184 1.98 x 15.2o <0.001 1.79 x 16.4o <0.001 1.68 x 17o <0.001

PHACO 1.17 x 14.3o 0.79 x 19.3o 0.70 x 20.8o 0.63 x 20o

SIA

MSICS 1.94 x 19.3o <0.001 1.83 x 18.2o <0.001 1.72 x 20.2o <0.001

PHACO 0.92 x 17.7o 1.01 x 16.4o 1.00 x 15.8o

MSICS - manual small incision cataract surgery; PHACO – Phacoemulsification; SIA - surgically induced
corneal astigmatism
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Discussion: This study found that
postoperative ATR increased significantly
among MSICS patients compared to
phacoemulsification, a finding in line with earlier
studies8,9 and likely due to larger incisions,
wound construction, and cauterization in
MSICS. Surgically induced astigmatism (SIA)
was consistently higher in MSICS at all follow-
up points, in line with previous evidence by
Waghmare et al9, and Nair et al.10 Although more
of the MSICS eyes stabilized by 1 month
compared to phacoemulsification eyes, nearly
all phacoemulsification eyes stabilized by the
second month. Both procedures produced
excellent visual outcomes, with over 96% of
MSICS and 98% of phacoemulsification
patients achieving 6/12 or better by three
months. Nonetheless, phacoemulsification
provided slightly better unaided visual acuity,
reducing the likelihood of dependence on
corrective lenses.
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Figure 1: Time to corneal astigmatism
stability between manual small incision

cataract surgery (MSICS) and
Phacoemulsification (PHACO).

Conclusion: Phacoemulsification resulted in
lower and more stable SIA. However, both
techniques provided excellent final visual
outcomes. While Phacoemulsification is more
desirable, MSICS is relevant in resource-limited
settings.
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Introduction: The tear film is the interface
between the ocular surface epithelium and the
environment.1 Mucin, aqueous, and lipid make
up its three layers.1 Cataract is the leading
cause of blindness in the world, and Manual
small incision cataract surgery (MSICS) is
efficient in developing countries such as Nigeria
due to its cost-effectiveness. 2

There is a high prevalence of OSD in the ageing
population in Nigeria, with a high proportion of
cataract patients suffering from the disease,
some of whom will eventually undergo a
cataract surgical procedure.3 Cataract surgeries
have widely been seen to adversely affect the
tear film status in the early postoperative
period, leading to the development of dry eye.
4, 5

Studies showed that it could exacerbate or
induce symptoms of dry eye disease
postoperatively, at least for the first two
months.4-7 Increased inflammatory mediators,
surface irregularity at the site of the incision
and/or light from the operating microscope can
play a role in the initiation or exacerbation of
OSD postoperatively.4,8 -11

This study seeks to evaluate changes in tear
film indices using Tear break up time, Schirmer’s
test I, and Tear meniscus height before and
after MSICS in patients with age-related
cataract.

Methods: A hospital-based prospective
observational study. Consenting patients with
age-related cataract aged 40 years and above
attending ECWA Eye Hospital, Kano, during the
study duration and who met the inclusion
criteria were recruited.

Tear break-up time, Schirmer’s test-1, Tear
meniscus height were measured preoperatively,
on day 1, at week 4 and at week12
postoperatively. Ocular surface index score was
assessed preoperatively, at 4 weeks and at
12weeks.

All patients underwent MSICS under peribulbar
anaesthesia by experienced surgeons using a
standard technique. IBM-SPSS version 26 was
used for data analysis. Ethical approval was
obtained from the institution, and informed
consent was obtained from the patients. P-
value <0.05 was considered statistically
significant.

Results: A total of 124 patients were recruited,
6 were lost to follow-up while 118 completed
the study. There were more males (78%) than
26 females (22%) with a Male: Female ratio of
3.5:1. The mean age was 63±8.39 years. Tear
break up time (TBUT) reduced significantly on
day 1, with a gradual improvement observed
by 12 weeks (Table 1).

Schimer’s test-1 and TMH declined significantly
at 1 month, with gradual recovery observed by
12 weeks (Table 2).
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