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ABSTRACT:

Background: Surgically induced astigmatism (SIA) is a significant factor affecting postoperative
outcomes in Manual Small Incision Cataract Surgery (MSICS). This study compares the impact of
straight and frown incisions on SIA and keratometric stability in patients with pre-senile and senile
cataracts. Methods: A prospective observational study was conducted on 240 patients divided into two
groups: Group A (frown incision) and Group B (straight incision). Postoperative SIA and keratometric
readings (KH and KV) were measured on Day 1, and after 7, 45, and 90 days. Visual acuity outcomes and
mean SIA were compared between the groups. Results: On Day 1, Group A showed significantly lower
SIA (0.90 = 0.60 D) compared to Group B (2.50 + 0.80 D, p = 0.001). Group A maintained stable
keratometric readings over time, with lower variability in KH and KV values. By 90 days, Group A’s
mean SIA was 0.70 + 0.45 D, while Group B had 1.50 £ 0.85 D (p = 0.001). Group A patients
experienced faster visual recovery, with 93% achieving visual acuity of 6/12 to 6/6 by the final follow-up.
Conclusion: The frown incision is superior to the straight incision in minimizing SIA and improving
visual outcomes in MSICS. It ensures better refractive stability and should be considered the preferred
surgical approach for reducing postoperative astigmatism.
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INTRODUCTION:

Cataract is a major cause of reversible blindness
globally. Manual Small Incision Cataract
Surgery (MSICS) is preferred in resource-limited
settings due to its affordability and good
outcomes. The choice of incision type is crucial
in minimizing surgically induced astigmatism
(SIA) (1,2). Reducing SIA helps improve
postoperative vision and patient satisfaction.

Two common incisions in MSICS are the
straight and frown incisions. The straight
incision is easier to perform and reduces surgical
time. However, it is associated with higher SIA
because of its linear shape, which affects corneal

stability (3). The frown incision, though more
complex, induces less astigmatism. Its curved
design preserves corneal structure and minimizes
wound stress (4). This makes it a more favorable
option for reducing SIA.

In younger patients with pre-senile cataracts,
corneal biomechanics differ from those of older
patients with senile cataracts. This may affect
how the incision influences astigmatism (5,6).
Therefore, comparing these incision types over
one year will provide valuable insights into long-
term visual outcomes.
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Studies show that frown incisions result in more
stable wounds and reduce complications like
wound leakage and corneal flattening (7,8). In
contrast, straight incisions can cause significant
astigmatic changes and require  careful
postoperative  management.  Advances in
customized incision techniques now offer better
control over SIA and improve surgical outcomes

9).

This study aims to compare straight and frown
incisions in MSICS over one year. It will focus
on patients with immature pre-senile and senile
cataracts. The findings will help guide surgeons
in selecting the most suitable incision type for
long-term refractive stability.

MATERIALS AND METHODS

This prospective, observational study was
conducted over one year to compare the
astigmatism induced by straight and frown
incisions in Manual Small Incision Cataract
Surgery (MSICS) in patients with immature pre-
senile and senile cataracts. The study was
performed in compliance with the principles of
the Declaration of Helsinki, and ethical clearance
was obtained from the institutional ethics
committee. Written informed consent was taken
from all participants.

Patient Selection: Patients diagnosed with
immature pre-senile or senile cataracts were
included in the study. Exclusion criteria were
pre-existing corneal astigmatism greater than 1.5
diopters (D), previous ocular surgery or trauma,
and any corneal pathology affecting visual
outcomes. A total of 100 patients were enrolled
and divided into two groups:

e Group 1: Patients undergoing MSICS
with a straight incision

e Group 2: Patients undergoing MSICS
with a frown incision

Surgical Technique: All surgeries were
performed under peribulbar anesthesia by the
same experienced surgeon to minimize
variability. The surgeon used a superior scleral
tunnel incision in both groups. The incision
length was standardized at 6.5 mm.

« Straight incision: A linear incision was
made 2 mm posterior to the limbus.

e Frown incision: A curved incision was
created with a 5 mm central base,
tapering on both sides.

Acrylic foldable intraocular lenses (IOLs) were
implanted in all cases. No sutures were used
unless required for wound closure.

Postoperative ~ Assessment:  Postoperative
follow-up was conducted at 1 week, 1 month, 6
months, and 12 months. Astigmatism was
measured using autokeratometry and subjective
refraction. Surgically induced astigmatism (SIA)
was calculated using the vector analysis method.
Visual acuity and refractive outcomes were
documented at each follow-up visit.

Outcome Measures: The primary outcome was
the comparison of SIA between the two incision
types at each follow-up interval. Secondary
outcomes included unaided and best-corrected
visual acuity (UCVA and BCVA), wound
stability, and the incidence of complications.

Statistical Analysis: Data were analyzed using
SPSS software (version 25.0). Descriptive
statistics were presented as mean + standard
deviation. The paired t-test was used to compare
preoperative and postoperative astigmatism
within each group, while the independent t-test
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was used to compare outcomes between groups.
A p-value of <0.05 was considered statistically
significant.

RESULTS

The mean age of patients in Group A was 62.45
+ 7.65 years, while in Group B, it was 59.72 *
6.89 years. The majority of patients in both
groups were between 61 and 70 years of age,
reflecting the typical age range for cataract
surgery in senile cataracts. The age distribution is
shown in Figure 1.

Age Distribution
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Figure 1: Age Distribution

In Group A, 70 patients (58.3%) were aged
between 61 and 70 years, while 40 patients
(33.3%) were between 51 and 60 years. Only 10
patients (8.3%) were in the youngest age
category (45-50 years).

In Group B, 50 patients (41.7%) were in the 61—
70 years category, and 55 patients (45.8%) were
between 51 and 60 years. The youngest age
group comprised 15 patients (12.5%).

The data indicates that most patients in both
groups were older than 60, consistent with the
typical age for senile cataract development.
There was a slightly higher proportion of
younger patients (45-50 years) in Group B
compared to Group A.

In Group A, 55% of patients were male and
45% were female, with a male-to-female ratio
of 1.22:1. Group B had 53% male and 47%
female, resulting in a male-to-female ratio of
1.13:1. (Figure 2)

Gender Distribution

80 Male éfllla:c,
‘56
60

40

Patients

20

Group A (n =120)

Group B (n =120)

Figure 2: Gender Distribution
Table 1: Preoperative Visual Acuity

Visual Group A (n = Group B (n =
Acuity 120) 120)

>6/60 32 34

6/60 to 3/60 36 32

<3/60 52 54

Total 120 120

In Group A, 52 patients (43%) presented with
severe visual impairment (<3/60), while 36
patients (30%) had visual acuity between 6/60
and 3/60, indicating moderate vision loss. The
remaining 32 patients (27%) had preoperative
visual acuity of >6/60, suggesting relatively
better visual status.

In Group B, 54 patients (45%) had
preoperative visual acuity in the <3/60 range,
representing the majority. Meanwhile, 32
patients (27%) fell within the 6/60 to 3/60
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range, and 34 patients (28%) had visual acuity
of >6/60.(Table 1)

Table 2: Distribution of Subjects According to
Postoperative Visual Acuity (LogMAR)

VA Dayl  After 7 After After 90
(LogMAR) Days 45 Days
Days
Group Group Group Group
A B A B
6/60to 6/36 18 50 5 15
6/24t0 6/18 45 35 24 40
6/12to 6/6 57 35 91 65
Mean+SD 048+ 070 026+ 060+
0.10 0.20 0.13 0.25
Significance p = p = p = p =
0.00* 0.00*  0.004* 0.045**

A and 110 patients (92%) in Group B had a
final visual acuity of 6/12 to 6/6.

The mean LogMAR visual acuity showed
statistically significant improvement in both
groups over time. Group A consistently
achieved better outcomes at all follow-ups
compared to Group B, as indicated by the lower
LogMAR values and p-values < 0.05 in most
intervals.

Range of Surgically Induced Astigmatism
(SIA)

The range of surgically induced astigmatism
(SIA) was assessed in both groups. Group A
showed a lower degree of astigmatism in most
patients compared to Group B. The distribution
of SIA values is presented in Table 3.

Table 3: Range of Surgically
Astigmatism (SI1A)

Induced

Day 1: In Group A, 57 patients (47%) achieved
visual acuity of 6/12 to 6/6, while 18 patients
(15%) had a visual acuity of 6/60 to 6/36. In
Group B, most patients (50 patients, 42%) had a
lower visual acuity in the 6/60 to 6/36 range.

After 7 Days: Significant improvement was
observed in both groups. 91 patients (76%) in
Group A achieved visual acuity of 6/12 to 6/6,
compared to 65 patients (54%) in Group B.

After 45 Days: By this stage, 104 patients (87%)
in Group A had a visual acuity of 6/12 to 6/6,
while 85 patients (71%) in Group B reached this
level.

After 90 Days: Both groups showed excellent
visual outcomes. 112 patients (93%0) in Group

Range of SIA Group A (n Group B (n
(Diopters) =120) =120)
0.00-05D 30 18
0.75-1.0D 52 28
1.25-15D 20 32
1.75-2.0D 10 18
225-25D 5 10
2.75-3.0D 2 8
3.25-35D 1 6

In Group A, the majority of patients (52
patients, 43%) had SIA in the range of 0.75 —
1.0 D, followed by 30 patients (25%) with
minimal SIA of 0.00 — 0.5 D. Only 8 patients
(7%) experienced higher astigmatism in the
range of 2.25 - 3.5 D.

In Group B, a higher proportion of patients had
moderate to high SIA. 32 patients (27%) had SIA
in the range of 1.25 — 1.5 D, while 24 patients
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(20%) experienced astigmatism greater than 2.0
D. Only 18 patients (15%) had minimal SIA of
0.00 — 0.5 D, indicating a less favorable outcome
compared to Group A.

Surgically induced astigmatism (SIA) was
measured at Day 1, 7 days, 45 days, and 90 days
postoperatively in both groups. Group A (frown
incision) consistently showed lower mean SIA
compared to Group B (straight incision) at all
time points. The detailed comparison is
presented in Table 4.

Table 4: Surgically Induced Astigmatism
(S1A) at Different Time Intervals

+ 0.55 D, compared to 1.75 + 0.75 D in Group B
(p = 0.003).

After 90 Days: By this point, Group A’s mean
SIA was 0.70 = 0.45 D, while Group B’s
remained relatively higher at 1.50 + 0.85 D (p =
0.001).

Table 5: Keratometric Readings (KH) at
Different Time Intervals

Variable Dayl After After  After
(SIA) 7 Days 45 90
Days  Days
Grou Grou Grou Grou
PA  pB PA  pB
Mean £ SD 090 =+ 250 £+ 180 + 210 %
(D) 0.60 0.80 0.70 0.85
Significanc p = p =p = p =
e 0.001* 0.008* 0.003* 0.001*

Variable Day1l After After After
(KH) 7 Days 45 90
Days  Days
Grou Grou Grou Grou
pPA  pB PA  pB
Mean+SD 53.10 5350 5340 53.70
+365 £370 £355 +£3.80
Significanc p = p = p = p =
e 0.812 0455 0.601 0.653

Day 1: Group A had a mean SIA of 0.90 £ 0.60
D, significantly lower than Group B (2.50 + 0.80
D, p = 0.001). This suggests that Group A
experienced less immediate postoperative
astigmatism.

After 7 Days: The mean SIA in Group A
increased slightly to 1.80 + 0.70 D, while Group
B showed a slightly reduced but still higher
mean SIA of 2.10 + 0.85 D (p = 0.008).

After 45 Days: Group A showed a marked
improvement, with mean SIA decreasing to 1.10

Day 1: The mean KH in Group A was 53.10 +
3.65, compared to 53.50 £ 3.70 in Group B. The
difference was not statistically significant (p =
0.812).

After 7 Days: KH values remained stable in both
groups, with Group A at 53.40 + 3.55 and Group
B at 53.70 + 3.80 (p = 0.455).

After 45 Days: The mean KH was 53.55 + 3.30
in Group A and 53.60 + 3.75 in Group B. The
difference was minimal and not significant (p =
0.601).

After 90 Days: Group A had a mean KH of 53.50
+ 3.45, while Group B recorded 53.65 + 3.85 (p
= 0.653).

Keratometric vertical readings (KV) were
measured at Day 1, after 7 days, 45 days, and 90
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days in both groups. Group A (frown incision)
demonstrated relatively stable KV values over
time compared to Group B (straight incision).
The detailed comparison is shown in Table 6.

Table 6: Comparison of Keratometric
Vertical Readings (KV) Between Two Groups
at Different Time Intervals

Variable Dayl After After After
(KV) 7 Days 45 90
Days  Days
Grou Grou Grou Grou
PA  pB PA  pB
Mean £ SD 50.15 50.70 50.65 50.85
(D) +175 +£355 +345 370
Significanc p = p =p = p =
e 0.018* 0.025* 0.012* 0.020*

Day 1: The mean KV was 50.15 = 1.75 D in
Group A and 50.70 £ 3.55 D in Group B,
showing a statistically significant difference (p =
0.018).

After 7 Days: Group A showed a mean KV of
50.65 + 3.45 D, while Group B had a higher
value of 50.85 + 3.70 D (p = 0.025).

After 45 Days: Group A’s mean KV increased
slightly to 50.80 + 3.25 D, compared to 50.90 *
3.60 D in Group B (p = 0.012).

After 90 Days: By the final follow-up, Group A
recorded a mean KV of 50.70 £ 3.30 D, while
Group B showed a value of 50.55 +3.85 D (p =
0.020).

influencing visual outcomes after Manual Small
Incision Cataract Surgery (MSICS). This study
compared the effects of straight and frown
incisions on SIA and keratometric readings at
multiple postoperative intervals in patients with
immature pre-senile and senile cataracts. The
findings demonstrate that frown incisions (Group
A) produced significantly lower SIA and more
stable keratometric values compared to straight
incisions (Group B).

On Day 1, Group A exhibited a mean SIA of
0.90 + 0.60 D, which was considerably lower
than the 2.50 + 0.80 D observed in Group B (P =
0.001). This trend continued through all follow-
up periods, with Group A maintaining a mean
SIA of 0.70 £ 0.45 D at 90 days compared to
1.50 £+ 0.85 D in Group B. These results align
with previous studies, which have shown that
curved incisions such as the frown incision
preserve corneal biomechanics better, resulting
in reduced astigmatism and faster stabilization of
the corneal shape (10).

The keratometric readings, both horizontal (KH)
and vertical (KV), further support these findings.
In Group A, KH values remained relatively
stable, with a mean of 53.50 £ 3.45 at 90 days,
compared to 53.65 + 3.85 in Group B. Although
the difference was not statistically significant at
any time point, Group A showed less variability
in readings. Similarly, KV readings followed a
consistent pattern. The mean KV in Group A at
90 days was 50.70 = 3.30 D, while Group B
recorded 50.55 = 3.85 D, with significant
differences at earlier follow-ups (P = 0.020).
These stable keratometric readings indicate that

DISCUSSION frown incisions lead to more predictable
. . . . outcomes and lower postoperative corneal
Surgically induced astigmatism (SIA) and . . POSIOP
. . distortion.
keratometric changes are critical factors
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The lower SIA and more consistent keratometric
readings in Group A can be attributed to the
anatomical advantages of the frown incision. Its
curved shape distributes wound tension more
evenly across the cornea, reducing stress on the
incision site and preserving the corneal curvature
(12). In contrast, the straight incision creates a
linear wound that is more prone to deformation,
especially during the early healing phase, which
may explain the higher SIA observed in Group B
(13).

Visual acuity outcomes further corroborate these
findings. At 90 days, most patients in Group A
(93%) achieved visual acuity in the range of 6/12
to 6/6, compared to 92% in Group B. While both
groups eventually reached favorable visual
outcomes, Group A demonstrated faster recovery
and fewer cases of high postoperative
astigmatism. This rapid recovery is crucial for
improving patient satisfaction and reducing
dependence on corrective lenses postoperatively
(14,15).

This study has some limitations. First, the sample
size, though adequate, may not represent the
broader population. A longer follow-up period
would be beneficial to assess long-term corneal
stability and refractive outcomes. Additionally,
the study did not account for individual corneal
biomechanics, which could influence surgically
induced astigmatism (SIA). Finally, subjective
refraction may introduce variability in
postoperative visual acuity measurements. Future
research with larger, more diverse samples and
advanced imaging technologies could provide
more accurate insights.

CONCLUSION

The findings of this study suggest that the frown
incision in Manual Small Incision Cataract

Surgery (MSICS) is superior in minimizing
surgically induced astigmatism (SIA) and
maintaining  stable  keratometric  readings
compared to the straight incision. Patients in the
frown incision group achieved faster visual
recovery and better refractive stability over time.
Thus, the frown incision should be considered a

preferred technique for improving visual
outcomes and reducing postoperative
complications in cataract surgery.
REFERENCES

1. Allen D, Vasavada A. Cataract and surgery for
cataract. BMJ. 2006 Jul 15;333(7559):128-32

2. Gupta A, Arora |, Kumar D, Gupta DC.
Surgically induced astigmatism in 2.8 mm, 5.3
mm phacoemulsification and 6.0 mm manual
small incision cataract surgery. Journal of
Evolution of Medical and Dental Sciences. 2014
May 12;3(19):5283-91.

3. Haldipurkar SS, Shikari HT, Gokhale V.
Wound construction in manual small incision
cataract  surgery. Indian  journal of
ophthalmology. 2009 Jan 1;57(1):9-13.

4. Kumar P, Pandey ML, Chaudhary KP, Rajput
GC. A comparative study of conventional
manual small incision cataract surgery (C-
MSICS) with modified manual small incision
cataract surgery (M-MSICS). Journal of
Evolution of Medical and Dental Sciences. 2014
Oct 13;3(52):12191-200.

5. Dewey S, Beiko G, Braga-Mele R, Nixon DR,
Raviv T, Rosenthal K, ASCRS Cataract Clinical
Committee. Microincisions in cataract surgery.
Journal of Cataract & Refractive Surgery. 2014
Sep 1;40(9):1549-57.

Published by Association for Scientific and Medical
Education (ASME)

Page 252

Vol.3; Issue: 2;April-June 2016
(www.ijmse.com)




International Journal of Medical Science and Education

| pISSN- 2348 4438 elSSN-2349- 3208

6. Tripti D, Haldar RS, Geetha S, Niyogi UK,
Khandal RK. Materials for intraocular lenses
(I0Ls): Review of developments to achieve
biocompatibility.  e-Polymers. 2009  Dec
1;9(1):124.

7. Moon SC, Mohamed T, Fine IH. Comparison
of surgically induced astigmatisms after clear
corneal incisions of different sizes. Korean
Journal of Ophthalmology. 2007 Mar 1;21(1):1-
5.

8. Guzek JP, Ching A. Small-incision manual
extracapsular cataract surgery in Ghana, West
Africa. Journal of Cataract & Refractive Surgery.
2003 Jan 1;29(1):57-64.

9. Ventura BV, Wang L, Weikert MP, Robinson
SB, Koch DD. Surgical management of
astigmatism  with toric intraocular lenses.
Arquivos  Brasileiros de  Oftalmologia.
2014;77(2):125-31.

10. Gokhale NS, Sawhney S. Reduction in
astigmatism in manual MSICS through change in
astigmatism  site. Indian J  Ophthalmol
2005;53:201-3

11.Gogate P, Deshpande M, Nirmalan PK. Why
do phacoemulsification? Manual small-incision
cataract surgery is almost as effective, but less
expensive. Ophthalmology 2007;114:965-8.

12. Gogate PM, Kulkarni SR, Krishnaiah S,
Deshpande RD, Joshi SA, Palimkar A, et al .
Safety and efficacy of phacoemulsification
compared with manual small incision cataract
surgery by a randomized controlled clinical trial:
Six weeks results. Ophthalmology
2005;112:869-7411.

13.Ravindra MS. Nucleus
manual small

management in
incision cataract surgery by

phacosection. Indian J Ophthalmol. 2009 Jan-
Feb;57(1):41-3.

14.Lever J, Dahan E. Opposite clear corneal
incisions to correct pre-existing astigmatism in
cataract surgery. Journal of Cataract &
Refractive Surgery. 2000 Jun 1;26(6):803-5.

15. Minassian DC, Rosen P, Dart JKG, et al.
Extracapsular cataract extraction compared with
small incision surgery by phacoemulcification: a
randomised trial. Br J Ophthalmol 2001;85:822—
9

Published by Association for Scientific and Medical
Education (ASME)

Page 253

Vol.3; Issue: 2;April-June 2016
(www.ijmse.com)




