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ARTICLE INFO ABSTRACT

Introduction: Cataract is a leading cause of blindness globally. This study compared the best corrected visual
acuity (BCVA), surgically induced astigmatism (SIA), endothelial cell loss, and patient satisfaction between
corneal section phacoemulsification (CSP) and Blumenthal manual small incision cataract surgery (MSICS).
Methods: In this pragmatic study, following pre-operative assessment, patients made a choice to undergo either
CSP or MSICS after the options were explained by the ophthalmologist. Pre- and post-operative (Day 1, 1-week,
6-weeks) refraction, keratometry and specular microscopy were performed. Subjective improvement in visual
function was assessed before surgery and at 6-weeks post-surgery using the 7-item VF-7 scale that assesses
functional status and quality-of-life changes.

Results: Of the 178 eyes, 99 had CSP and 79 MSICS. At 6-weeks, BCVA of < 6/18 was achieved in 100% in CSP
and 96.2% in MSICS (p = 0.27). The mean (SD) SIA was significantly lower (p = 0.003) with CSP (1.29 + 0.71
D) than MSICS (1.01 = 0.49 D). Endothelial loss was lower (p = 0.008) with MSICS (271 + 280 vs.
527 + 475 cells/mm?). Subjective improvement in visual function was better after MSICS than with CSP.
Conclusion: Despite similar visual acuity with CSP and MSICS, subjective improvement was better with MSICS.
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SIA was lower with CSP while endothelial loss was lower with MSICS.

1. Introduction

Impaired vision has a tangible impact on quality of life. Cataract is a
leading cause of blindness in India." Although cataract surgery enables
restoration of vision, there are barriers to providing this service to the
millions who require it.” Refinements in surgical procedure have en-
abled better visual outcome. Phacoemulsification and Blumenthal
manual small incision cataract surgery (MSICS) are popular surgical
techniques. The former, done using either ultrasound or laser, involves
the implantation of a foldable intraocular lens (IOL) while MSICS
commonly uses rigid IOL. Phacoemulsification has the advantage of
smaller incision with less surgically induced astigmatism (SIA), but is
machine dependent and costlier.”> MSICS, on the other hand, is safe,
cost-effective and faster and can be used for all types of cataracts.”
Meta-analysis suggests that there is no difference in visual outcome
between these techniques.®” In India where the cataract burden may
influence the choice of technique, it is also important to look at qua-
litative factors such as visual outcome, patient satisfaction as well as
cost.® This pragmatic study was thus undertaken to compare the best
corrected visual acuity (BCVA), SIA, endothelial cell loss and patient

satisfaction between corneal section phacoemulsification (CSP) and
MSICS.

2. Methods

This study was done in a university affiliated teaching hospital over
9-months. All patients needing cataract surgery, following complete
evaluation, were counselled on surgical options, expected visual out-
come and cost. Once patients made their choice (CSP or MSICS), they
were asked for their willingness to participate in this study. Exclusion
criteria were pre-existing corneal pathology, hard cataracts, high as-
tigmatism, increased axial length, need for concomitant ocular surgery
and unwillingness to participate. The study was approved by the
Institutional Review Board. Informed consent was obtained from the
patient.

Objective and subjective refraction, automated keratometry, pa-
chymetry and specular microscopy were done by a trained optometrist
pre-operatively. A detailed slit-lamp examination was done by an
ophthalmologist. Endothelial cell count and central corneal thickness
were measured. Subjective assessment of visual function was assessed
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using the VF-7 scale.””® Of the seven parameters in this scale, one
parameter in the Finnish scale (driving at night) was replaced with an
Australia VF-7 parameter (reading a newspaper or book) to adapt to our
social setting. The SRK II formula was used to calculate IOL power.’

Participants underwent CSP or MSICS as per standard surgical
protocols, by experienced surgeons who had performed at least 500
cataract surgeries. Patients were seen on Day 1, 1-week and 6-weeks.
Objective and subjective refraction, automated keratometry, pachy-
metry and specular microscopy were repeated at 6-weeks by the same
optometrist. Slit-lamp examination and VF-7 assessment were repeated
at 6-weeks.

SIA was calculated from pre- and post-operative keratometry at 6-
weeks. BCVA, endothelial cell loss and changes in central corneal
thickness (CCT) following surgery were recorded. Patient satisfaction
was noted as the difference between pre-and post-operative VF-7 score.
Statistical analysis was done using SPSS version 16. Categorical values
were compared using chi-square; student's t-test was used to compare
outcome differences between CSP and MSICS.

3. Results

Of the 178 patients recruited, 99 underwent CSP and 79 MSICS.
Baseline characteristics are summarized in Table 1. The CSP arm had
significantly (p < 0.001) more soft cataracts than MSICS. All eyes in
the MSICS group had rigid IOLs implanted whereas foldable IOL was
used in all eyes undergoing CSP.

Over 90% of patients had an uncomplicated surgery. Intraoperative
complications in CSP included posterior capsular rent (n = 2) and hazy
cornea (n = 1). In the 2 patients with posterior capsule rent, IOL was
placed in the ciliary sulcus. In the MSICS group, bleeding (n = 3),
wound suturing (n = 2) and hazy cornea (n = 1) were encountered.

Table 1
Baseline characteristics of the patients.

Characteristic Phacoemulsification Manual small incision
(n=99) cataract surgery
(n=79)
Age; Mean (SD) years 59.8 (9.7) 62.7 (9.7)
Male: Female 37: 62 35: 44
Operated eye (right: left) ~ 60: 39 53: 26
Grade of nucleus
Nuclear sclerosis 16 (16.2) 6 (7.6)
Grade 1
Nuclear sclerosis 60 (60.6) 35 (44.3)
Grade 2
Nuclear sclerosis 17 (17.2) 37 (46.8)
Grade 3
Posterior subcapsular 6 (6.0) 1(@1.3)
cataract
Status of the other eye
Cataract 64 (64.7) 58 (73.4)
Pseudophakia 28 (28.3) 165 (19.0)
Pseudophakia with 5 (5.0) 4 (5.0)
PCO
Clear lens 1 (1.0) 1(1.3)
Other pathology 1(1.0) 1(@1.3)
Diabetic 36 (36.4) 19 (24)
Vision in the other eye
6/6 to 6/18 50 (50.5) 26 (33.3)
6/24 to 6/60 41 (41.4) 44 (56.4)
5/60 to 3/60 5(5.1) 7 (9.0)
Less than 3/60 3(3.0) 1(1.3)

SD - Standard deviation; values in parentheses indicate percentages unless in-
dicated otherwise; PCO - posterior capsule opacification.
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Table 2
Comparison of surgical induced astigmatism between phacoemulsification and
minimal small incision cataract surgery.

Surgical induced astigmatism Phacoemulsification MSICS

N =99 % N=179 %
<0.5D 14 14.1 11 13.9
0.5to <1.00 D 38 38.4 10 24.1
l1to <2.00D 44 44.5 34 43.0
2to <3.00D 2 2,0 14 17.7
3t03.50D 1 1.0 1 1.3

MSICS - Minimal small incision cataract surgery; D - dioptres.

Late post-operative complications in CSP included posterior capsule
opacification (n = 2), corneal oedema, cystoid macular oedema and
IOL decentration (one each). Following MSICS, late complications were
posterior capsule opacification (n = 6), IOL decentration (n = 3) and
optic capture (n = 2).

Post-operatively, overall 46.3% achieved an uncorrected visual
acuity (UCVA) 6/12 or better and 98.3% attained BCVA 6/12 or better.
More eyes that underwent CSP (60.6%) had better UCVA < 6/18 than
MSICS (33.3%). BCVA of 6/12 or better was achieved in 100% and
96.2% of eyes following CSP and MSICS respectively. The mean sphe-
rical equivalent was —0.26 = 0.56D following CSP and
—0.30 = 0.54D after MSICS. Three patients had best corrected near
vision of J2 after CSP; one each due to foveal atrophy and amblyopia;
no cause could be detected in the third patient. In the MSICS group
three patients had posterior capsular opacity accounting for near vision
of J5, J3 and J2. Other 5 eyes with J2 vision did not have any notable
pathology.

The distribution of SIA after the two techniques is shown in Table 2.
The mean (SD) SIA was significantly lower (p = 0.003) with CSP
(1.29 = 0.71 D) than MSICS (1.01 = 0.49 D). Only 2 patients in the
CSP group had SIA of =2.0D, compared with 15 in MSICS. SIA was
more (p = 0.09) in the left eye (1.11 * 0.54D) as compared to the
right eye (0.94 = 0.45D). There was no effect of age on the SIA post-
operatively.

Pre- and post-operative data on endothelial cell count was available
for 73 eyes in CSP and 44 in the MSICS group. Endothelial loss was
lower (p = 0.008) with MSICS (271 =+ 280 vs. 527 * 475 cells/mm?).
Endothelial cell loss was not significantly (p = 0.22) different between
diabetics and non-diabetics. CCT data was available in 96 patients with
CSP and 77 patients with MSICS. In the CSP group, 54 patients had a
gain in CCT post-operatively while 42 had a loss in CCT; in the MSICS
group 41 had a gain while 36 had a loss in CCT. There was no difference
in the change in the mean CCT pre- and post-operatively between the
two groups (p = 0.90).

Visual function score was calculated as the difference between the
post and pre-operative visual function assessed by VF-7. Although the
mean VF-7 score improved significantly (p < 0.001) postoperatively
following CSP (from 65.7 to 90.8) and MSICS (from 43.2 to 87.7), the
average improvement in the visual function score was more dramatic
(p < 0.001) with MSICS (Fig. 1).

4. Discussion

In this pragmatic study involving 178 patients, BCVA following
cataract surgery was similar with CSP and MSICS. Although the mean
SIA was significantly lower with CSP than with MSICS and endothelial
loss was lower with MSICS, subjective improvement in visual function
was more dramatic following MISCS. These results have public health
implications for developing countries that have a high burden of cor-
rectable blindness due to cataracts.

While cost-effectiveness may be the pivotal point in deciding the
type of surgery to be implemented from a public health perspective,
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Fig. 1. Improvement in visual function score. The average improvement in the visual function score following phacoemulsification and manual small incision
cataract surgery (MSICS) was more dramatic (p < 0.001) with MSICS than with phacoemulsification.

objective and subjective measures of visual outcome may dominate
decision making at an individual level. Meta-analysis of 11 studies has
shown that visual outcomes are similar with both surgeries, consistent
with the results of this study.® Since MSICS may work out to be more
cost-effective’ in view of lower capital investment cost, duration of
surgery and type of lens used, it may be favoured for large volume
surgeries such as eye camps. The use of the cheaper rigid lens in MSCIS
without compromise in final BCVA when compared with the use of the
more costly foldable lens in CSP in our study also supports the use of
MSICS over CSP from a public health perspective. In the 3 studies that
reported comparative costs of CSP and MSICS, MSICS was cheaper than
CSP in all the 3 studies.'*'?

It was surprising to note that the subjective improvement in visual
function in our study, as assessed by the VF-7 score, was more dramatic
with MSICS than with CSP. This could be explained by the fact that the
VEF-7 score was much lower pre-operatively in patients who underwent
MSICS than with CSP. However it should be noted that the final VF-7
score was similar for MSICS (87.7 + 12.5) and CSP (90.6 + 10.8).
One study from India that looked at improvement in subjective visual
function following cataract surgery did not find a significant difference
in VF improvement between MSICS and CSP.'® The fact that MSICS
would be preferred over CSP for mature cataracts also tilts the balance
in favour of MSICS for the vast majority.

As was observed in our study, SIA was less with CSP than with
MSICS in other studies.®' "' A study by Kulkarni however did not show
any significant difference in SIA between CSP and MSICS."® Although
BCVA was similar for CSP and MSICS in our study, more patients who
underwent CSP had UCVA of < 6/18. Endothelial loss in our patients
was statistically significantly more with CSP than with MSICS; this loss
did not appear to be clinically significant since the mean change in CCT
pre- and post-operative was similar in both groups. The lower astig-
matism and better UCVA with CSP may thus tilt patient preferences
towards this procedure. However it should be noted that CSP is costlier,
requires special equipment, additional training and skill and longer
surgical time generally than MSICS.

The study must be interpreted in the light of the following limita-
tions. Randomization was not possible because the choice of surgery
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was determined by the patient and governed by factors such as the
stage of the cataract and socioeconomic status of the patient. The im-
balance in VF-7 score at baseline between the two groups would have
contributed to the more dramatic improvement in subjective score with
MSICS. The fact that rigid lens was used in all patients undergoing
MSICS and foldable lens in those who underwent CSP would have also
impacted visual outcomes. Another limitation was that no attempt was
made to correct pre-existing cylinder intra-operatively. This was not
done in order to standardise the incision site for all patients. In clinical
practice surgeons would decrease the post-operative astigmatism by
intraoperative wound modulation.

Despite these limitations, the strength of the study is its pragmatic
design that reflects day to day practice with choices made based on
several factors. The study also demonstrated a more significant sub-
jective improvement in visual function with MSICS when compared
with CSP. Thus the results of this study are likely to be applicable to a
larger population in India and in other developing countries.

In conclusion similar visual acuity was achieved with CSP and
MSICS. SIA was lower with CSP. Although endothelial loss was lower
with MSICS than CSP, this did not appear to be clinically significant
reflecting in mean CCT post-operatively. The more dramatic subjective
improvement in vision with MSICS and the lower cost makes it the
surgical procedure of choice for cataracts in countries with a huge
burden of visual disability due to cataract.
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