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ABSTRACT

Background & objectives: A prospective randomised study of surgically induced astigmatism and visual outcomes in superior versus
superotemporal incision in patients undergoing manual SICS.

Methods: 80 patients were prospectively randomised into two groups of forty each. Group 1 patients underwent superior sclerocorneal incision
and group 2 underwent superotemporal sclerocorneal incision. The surgically induced astigmatism was calculated by vector analysis method by
assessing the postoperative astigmatism on day 1, 2nd week, 4th week and 6th week. Visual outcomes was also noted on all postoperative followup
days.

Results: SIA achieved by the superior scleral incision group was 1.22+0.45D and in the superotemporal scleral incision group was 0.70+0.40D.
Final SIA analysis of patients showed 35 patients had an SIA of <1D in the superotemporal group whereas only 17 patients had an SIA of <1D in the
superior scleral incision group which was statistically significant at p<0.05. Visual acuity assessment on the 4th and 6th week in both the groups
showed a statistically significant outcome in the superotemporal scleral incision group as compared to that of the superior scleral incision group
witha p value 0f0.03 and 0.04 in both groups respectively.

Conclusion: Considering all the advantageous findings in our study, a simple changing of the incision site from superior to superotemporal scleral
incision lessens the surgically induced astigmatism to a significant level, and also provides early wound stabilization and better visual outcomes.
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INTRODUCTION

Present day cataract surgery is perceived as an analogue of refractive
surgery, which has led to increased expectations of patients and good
post-operative unaided vision is the expected norm nowadays. "' A
major obstacle to achieving an excellent uncorrected visual acuity is
postoperative surgically induced astigmatism (SIA). Astigmatism
occurring due to surgery affects both the quality of vision and quality
of life. Magnitude of astigmatism varies depending on the type of the
incision, size of the incision, length, location, suture closure & other
determinants. ®With improved techniques and increased expectations,
surgeons have been paying closer attention to the astigmatic effects of
their surgeries.”

Manual sutureless SICS (small incision cataract surgery) can be
performed with many incisions like superior, superotemporal and
temporal incisions. The basis of these incisions was that it has been
reported in earlier studies that superotemporal and temporal incisions
induces less astigmatism than superior incision. The location of the
incision is placed on the steeper corneal meridian based on the
preoperative keratometric (K) assessment, leading to a flattening of the
corneal curvature in the meridian on which the incision is placed, with
a corresponding steepening of the same degree of the orthogonal
meridian (right angled axis). This reduction in the corneal power
between the flattened steeper axis and stee})ened flatter axis leads to
lesser postoperative corneal astigmatism.“The present study at our
institution is aimed at assessing the changes in postoperative surgically
induced astigmatism in patients undergoing superior verses
superotemporal sutureless manual SICS.

Surgically induced astigmatism is the change in both the powerand to a
lesser degree the orientation of the principal meridians following an
incision for cataract extraction. WTR(with the rule) astigmatism is
produced when the corneal curvature is steepest in the vertical
meridian; conversely ATR(against the rule) asti%{matism is produced
when the steepest corneal meridian is horizontal.”

Following cataract surgery when the change in astigmatism occurs
over time, the patient's actual spherical equivalent will remain
constant. This effect described by Cravy was similar to that of a “hula
hoop” wherein compression in one axis results in an equal expansion in
the other axis."” This description was in effect the Gauss's law of elastic
domes “for every change in curvature in one meridian there is an equal
and opposite change 90° away.” This corneal change is known as the
coupling effect. ™ The optical zone and the incision depth were the
most important explanatory factors, along with age, gender,
preoperative astigmatism and IOP also contributed to the surgically
induced change in refraction.

MATERIALS AND METHODS

This was a prospective cohert, randomised clinical study conducted at
atertiary care hospital in South India, from January 2017 to December
2017 after taking due clearance from our institutional ethical
committee. 80 patients attending the out patient department selected
for cataract surgery divided into two equal groups of 40 each, were
informed about the procedure being performed and informed consent
was taken from all patients. All surgeries were performed by one
surgeon and a 6mm frown incision for constructing a sclero corneal
tunnel was used.

Inclusion criteria:
All patients 40 years & above of either sex with senile uncomplicated
cataract

Exclusion criteria:

Age below 40 years previous intra ocular surgery, inflammation or
trauma, patients with complicated cataract, posterior segment
complication, pre-existing corneal ectasia, systemic diseases which
affects the corneal hysteresis, patients with pterygium, corneal opacity,
degeneration uveitis, glaucoma, macular degeneration and dystrophies
which independently cause limitation of vision.

Clinical assessment:

Detailed history and ocular examination, visual acuity testing, slit
lamp biomicroscopy, fundus examination by 90D and indirect
ophthalmoscopy, goldmann's applanation tonometry, keratometry,
refraction, sac syringing, routine laboratory tests. The patients were
recalled for follow up on Ist day, 2" week, 4" week and 6weeks after
surgery for keratometric analysis, visual acuity, slit lamp
biomicroscopy, fundus evaluation with +90D and tonometry
assessment. The resultant surgically induced astigmatism was
calculated by vector analysis method.

Statistical analysis: Descriptive statistics like percentage, mean,
standard deviation will be applied and other relevant inferential
statistics like chi-square test was used. Level of significance was kept
atp<0.05

OBSERVATION & RESULTS:

The age distribution of the two groups were comparable with mean age
0f 60.2745.63 and 61+5.61. The number of male and female patients
were comparable in both the groups and exhibited no statistical
significance at p<0.05. A pre-operative astigmatism comparison
between the two groups showed 30% of patients with WTR, 62.5%
with ATR and 7.5% with no astigmatism in the superior scleral incision
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group, whereas in the superotemporal scleral incision group 32.5%
patients were WTR, 62.5% with ATR and 5% with no astigmatism
showing comparability of groups. (p=0.88)

Table 1: Follow up of astigmatism pattern in superior group

PERIOD | ATR % WTR %  [No astigmatism
PRE OP 25 62.5 12 30 3
1" DAY 31 71.5 9 22.5 0
2" WK 32 80 8 20 0
4™ WK 33 82.5 7 17.5 0
6" WK 35 87.5 5 12.5 0

In the superior scleral incision group of the current study, out of the
initial 12 patients who had WTR, 9 patients had WTR on the first post-
operative day. There after there was a consistent decrease in the WTR
patients from 8 on the 2" week, 7 on the 4" week and by the end of 6"
week the total number of patients with WTR in the group was only 5. In
25 patients with ATR, the number kept increasing from 31 on the first
post-operative day, 32 on the 2™ week of assessment, 33 by the end of
4" week and towards the end of 6" week it was 35. Statistical analysis
of this data showed significance on the 6" post operative week.

Table 2: Follow up of astigmatism pattern in superotemporal
scleralincision

respectively (p=0.3). Analysis at 4" week showed mean astigmatism at
1.39+0.73D in the superior scleral incision group and 1.08+0.52D in
the superotemporal group, which showed statistical significance at
p<0.05(p=0.02). At 6" week the mean astigmatism was 1.32+0.71D
and 1.06+0.71D in the superior and superotemporal scleral incision
group respectively. The values were statistically significant at p<0.05
(p=0.04).

The mean final surgically induced astigmatism in the superior scleral
incision group calculated by vector analysis method was 1.22+0.45D
and in the superotemporal scleral incision group was 0.70+0.40D. On
statistical analysis the values were significant at p<0.05.

6" week post-operative astigmatism showed 16 patients with <ID in
the superior scleral incision group and 28 patients in the
superotemporal scleral incision group. 24 patients had >1D
astigmatism in the superior sclera incision group and 12 patients had
>1D astigmatism in the superotemporal scleral incision group. The
values were found to be statistically significant at p<0.05.

Table 5: Post operative visual acuity between superior vs
superotemporal scleral incision group

VISION |Super|Supero[Super| Supero |Supe| Supero [Super| Supero
ior [Tempo| ior |Tempor| rior [Tempor| ior |Tempor

PERIOD ATR % WTR % Day 1| ral [2nd | al |4th| al 6th | al 6th
PRE OP 25 62.5 13 32.5 Day 1| Wk [2nd Wk| Wk |4th Wk| Wk | Wk
1°" DAY 25 62.5 15 37.5 6/6-6/9 | 2 2 3 4 4 9 5 10
2" WK 23 57.5 17 425 6/12-6/18| 15 18 | 20| 22 |22] 26 21 25
4" WK 25 62.5 15 37.5 6/24-6/36| 21 19 | 16 13 | 14 5 14 5
6" WK 25 62.5 15 37.5 <6/60 2 1 1 1 0 0 0 0

In the superotemporal scleral incision group, out of the 13 patients who
were WTR, (2 patients with no astigmatism), there was a slight
increase to 15 WTR on the first post-operative day and from then on it
remained the same over the course of assessment on the 4" week and 6"
week post operatively. The overall number of cases of ATR remained
constant at 25 over the complete duration of assessment of the patients
onthe 1" day, 2" week, 4" week and 6" week post operatively.

Table 3: Decay of mean astigmatism in superior versus
superotemporal group

SUPERIOR SCLERAL SUPEROTEMPORAL

INCISION SCLERAL INCISION

POSTOP| ATR | % |WTR| % |ATR| % [WTR| %
I"DAY | 31 | 775 9 1225] 25 [625] 15 [325
2 WK | 32 80 8 20 23 | 575 | 17 | 425
4"MWK | 33 | 825 7 1751 25 [ 625 15 [ 375
6" WK | 35 | 875 5 125 25 [ 625 15 [ 375

In the present study, the decay of astigmatism in the superior scleral
incision group showed a consistent increase in the “against the rule”
astigmatism from 62.5% to 87.5% at 6 weeks post operatively which
was statistically significant. Pre-operative “with the rule” astigmatism
decreased from 30% to 12.5% postoperatively, which showed
statistical significance. In the superotemporal scleral incision group
there was a slight increase in the “with the rule” astigmatism from
32.5%t037.5% on the 1" post-operative day and the number remained
constant over a period of 6 weeks. Patients with “against the rule”
astigmatism did not show any statistical significance and remained
constant over the course of assessment over 6 weeks.(p>0.05).

Table 4: Mean astigmatism in superior scleral vs superotemporal
incision

SUPERIOR [SUPEROTEMPORAL| P VALUE
PRE OP | 0.91£0.62D 1.02+0.49D p=0.18
1" DAY | 1.74+0.80D 1.48+0.55D p=0.047
2" WEEK| 1.47+0.72D 1.4440.53D p=0.3
4" WEEK| 1.39+0.73D 1.08+0.52D p=0.02
6" WEEK| 1.32+0.71D 1.06+0.71D p=0.046

The preoperative mean + standard deviation in the superior and
superotemporal scleral incision group was 0.91+0.62D and
1.02+0.49D respectively which was not statistically significant
(p=0.18). On the 1" postoperative day in the superior group it was
1.74+0.8D and in the superotemporal group it was 1.48+0.55D which
was statistically significant at p<0.05(p = 0.047). On analysis at the 2"
week the mean astigmatism did not show any statistical significance.
The mean values on 2" week were 1.47+0.72D and 1.44+0.53D

p=0.87 p=0.83 | p=003

There was a gradual increase in the visual acuity in both the groups
over the course of assessment of 6 weeks. On comparison with the
superior and superotemporal scleral incision groups there was
statistical difference observed at 4" week and 6" week of visual acuity
assessment in the two groups with a p value of 0.03 and 0.04
respectively.

p=0.04

DISCUSSION

To achieve good post-operative visual acuity the effect of astigmatism
should be minimised and this can be achieved by simply changing the
site of incision." A similar analysis was also seconded by Burgansky et
al ™ which showed an increase in astigmatism on increasing the size
and changing the site of the incision .

In our current study where the mean age of the population was around
60 years, the pre-operative profile of patients, ATR was more common
than WTR. The results were similar to that of the study conducted by
Kavitha KNS et al"” and Prasad M et al,"’ probably due to the stiff
upper tarsal plate in young age leading to WTR and with advancing age
the stiffness of the tarsal plate is lost leading to ATR.

In our study it was noted that the superior scleral incision caused a shift
towards ATR than WTR. Similar results were observed in studies
conducted by Gokhale NS et al """ and Sowbhagya HN." This shift
towards ATR occurs due to the flattening of the vertical meridian in a
superior scleral incision, whereas in a superotemporal scleral incision
there is a decrease in the magnitude of ATR and a more WTR shift due
to the flattening of the horizontal meridian.

After the 4" week, the difference in the mean astigmatism was not
much in both the groups. In the superior scleral incision group the
mean change between the 4" and 6" week values were only 0.07D
whereas in the superotemporal group it was even more less at 0.02D.
This shows that the astigmatic stabilization starts as early as the 4"
week post operatively.

In the present study the final mean SIA achieved by the superior scleral
incision group was 1.22+0.45D and in the superotemporal scleral
incision group was 0.704+0.40D. On statistical analysis the values were
found to be clinically significant at p<0.05.

The results of our study when compared with other similar studies
conducted by Gokhale NS,"" wherein the mean SIA in superior scleral
incision group was 1.45+0.94D and superotemporal group was
0.51+0.49D was comparable to our study results. A similar study
conducted by Satyajeet V" showed a mean SIA of 1.52+0.6D and
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0.6+1.25D in the superior and the superotemporal groups respectively,
which was suggestive that superior scleral incision induced greater
astigmatic change than that of the superotemporal incision.

Post-operative decay as evidenced by a Vinay KV etal"* found that the
decay in post-operative astigmatism from 4" week to 6" week was
0.04D which was similar to our study (0.02D) implying an early
wound stabilization in the superotemporal incision group.
Superotemporal scleral incision induced lesser astigmatism as
evidenced by the 6" week assessment wherein, 28(70%) patients had
astigmatism of <1D in superotemporal incision group as compared to
superior incision group which had 16 (40%) patients with astigmatism
of <1D which was statistically significant at p<0.05(0.007).

The final SIA analysis of patients showed 35 patients had an SIA of
<1D in the superotemporal group whereas only 17 patients had an SIA
of <ID in the superior scleral incision group which was statistically
significant at p<0.05. The results were comparable to the Gokhale et al
""and Karad HT et al " study wherein the SIA in the superotemporal
group was much less when compared to that of the superior scleral
incision group.

Visual acuity on the first post-operative day and 2™ week in both the
groups were comparable and no statistically significant difference was
observed between the two groups probably due to post-operative
corneal edema and anterior chamber reaction. However visual acuity
assessment on the 4" and 6" week in both the groups showed a
statistically significant outcome in the superotemporal scleral incision
group as compared to that of the superior scleral incision group witha p
value 0f 0.03 and 0.04 in both groups respectively. These results were
com;[)lz}]rable to the study conducted by Prasad M et al ¥ and Vinay KV
etal.

The improvement in visual acuity in the superotemporal group is
because it combines the advantageous aspects of both superior and
temporal scleral incisions, although foreign body sensation and
exposure to infection should always be kept in mind when considering
P o
superotemporal scleral incision.”~ A contributing factor to decreased
visual acuity in the superior scleral incision group could also be due to
amore against the rule type of astigmatism as evidenced by a Oshikha
Ketal."

In our present study the superotemporal scleral incision has a
statistically significant advantage in lowering the surgically induced
astigmatism and the improved visual outcome. The results of our study
were consistent with the similar kind of studies done my many authors
as quoted above.

CONCLUSION

In our study since most of the population was above 60 years, against
the rule type was the most common type of astigmatism observed. The
superior scleral incision induced a higher magnitude of against the rule
type of astigmatism, but is beneficial in cases of preoperative high
magnitude with the rule type of astigmatism whereas superotemporal
incision was more beneficial in cases of against the rule type of
astigmatism.

The SIA in the superotemporal scleral incision (0.70D) is significantly
less when compared to superior scleral incision (1.22D). The decay of
astigmatism is almost negligible in the superotemporal scleral incision
at4thweek and 6th week at 0.02D, indicating early wound stabilization
and hence early visual rehabilitation and correction if needed can be
given. SIA of <ID was seen in majority of patients of the
superotemporal scleral incision group (87.5%) whereas it was
observed in only 42.5% in patients of the superior scleral incision
group. The visual outcome at 4th week and 6th week on comparison
with that of the superior scleral incision group was significantly better
in the superotemporal scleral incision group indicating early visual
rehabilitation and better visual outcomes. Although initially difficult to
learn and master superotemporal scleral incision offers many
advantages. It spares the 12 o'clock position which might be required
on a later date. It is advantageous especially in deep set eyes and eyes
with prominent brows. It also reduces the tendency of drag on the
incision and alleviate the astigmatic effect of the eyelids.

Considering all the advantageous findings in our study, a simple
changing of the incision site from superior to superotemporal scleral
incision lessens the surgically induced astigmatism to a significant

level, and also provides early wound stabilization and better visual
outcomes.

REFERENCES

1) Yorston, D. (2002). Does prospective monitoring improve cataract surgery outcomes in
Africa? British Journal of Ophthalmology, 86(5), 543-547. doi: 10.1136/bj0.86.5.543

2)  Barequet, I. S, Yu, E., Vitale, S., Cassard, S., Azar, D. T., & Stark, W. J. (2004).
Astigmatism outcomes of horizontal temporal versus nasal clear corneal incision
cataract surgery. Journal of Cataract & Refractive Surgery, 30(2), 418-423. doi:
10.1016/s0886-3350(03)00492-9

3)  Ernest, P. H. (1994). Corneal lip tunnel incision. Journal of Cataract & Refractive
Surgery, 20(2), 154-157. doi: 10.1016/s0886-3350(13)80156-3

4)  Roy, P.N.,, Mehra, K. S., & Deshpande, P. J. (1975). Cataract surgery performed before
800 B.C. British Journal of Ophthalmology, 59(3), 171-171. doi: 10.1136/bj0.59.3.171

5)  Morlet, N. (2002). Astigmatism and the analysis of its surgical correction. British
Journal of Ophthalmology, 86(12), 1458-1459. doi: 10.1136/bj0.86.12.1458

6)  Cravy, T. V.(1979). Calculation of the change in corneal astigmatism following cataract
extraction. Ophthalmic surgery, 10(1), 38-49. https://europepmc.org/
article/med/424172

7)  Thornton, S. P. (1990). Astigmatic keratotomy: A review of basic concepts with case
reports. Journal of Cataract & Refractive Surgery, 16(4), 430-435. doi: 10.1016/50886-
3350(13)80795-x

8)  Prasad, M., & Daigavane, S. (2017). A Comparative Study of Surgically Induced
Astigmatism in Superior, Superflo-Temporal and Temporal Incision in Small Incision
Cataract Surgery. International journal of Advance Research, Ideas and Innovations in
Technology,3(5):146-170. https://pdfs.semanticscholar.org/ 6524/4e25a4bdea
209249fabf26¢72df9b1¢651b3.pdf

9)  Burgansky, Z., Isakov, L., Avizemer, H., & Bartov, E. (2002). Minimal astigmatism after
sutureless planned extracapsular cataract extraction. Journal of Cataract & Refractive
Surgery, 28(3),499-503. doi: 10.1016/s0886-3350(01)01263-9

10) Kavitha, K., Kishore, A., Reddy, G., & Jehan, K. (2015). Comparative study of
surgically induced astigmatism in superior versus temporal incision in small incision
cataract surgery case. International Journal of Research in Medical Sciences,
3027-3031. doi: 10.18203/2320-6012.ijrms20150938

11)  Gokhale, N., & Sawhney, S. (2005). Reduction in astigmatism in manual small incision
cataract surgery through change of incision site. Indian Journal of Ophthalmology,
53(3),201.doi: 10.4103/0301-4738.16684

12) N,S.H. L,K.K.,Raj, K., Patil, P, Rafi, A.,P,L., & V, H.N. V. (2013). Comparison Of
Results Of Surgically Induced Astigmatism And Visual Acuity Following Temporal
Versus Superior Sclerocorneal Incisions In Manual Small Incision Suture Less Cataract
Surgery. Journal of Evolution of Medical and Dental Sciences, 2(23), 4205-4217. doi:
10.14260/jemds/822

13) Pawar, V.S., & Sindal, D.K. (2012). A comparative study on the superior, supero-
temporal and the temporal incisions in small incision cataract surgeries for post
operative astigmatism. Journal of Clinical and Diagnostic Research, 6.1229-1232.

14)  Vinay, K,V., Sudheendra, A,N., Vishal, K., Beena, D,N. (2012). A study on surgically
induced astigmatism following small incision cataract surgery. Indian Journal of
Fundamental and Applied Life Sciences, 2(3):147-152.

15) Karad, H.T., Gitte,T.R., Gandhi, S.S., Chavan, P.P. (2012). Comparison Of Surgically
Induced Astigmatism Following Non Phaco Small Incision Cataract Surgery With
Different Sites And Sizes Of Incision. Journal of medical education and research, 2(2),1-
4. http://paper.researchbib.com/view/paper/7765

16) Oshika, T., Sugita, G., Tanabe, T., Tomidokoro, A., & Amano, S. (2000). Regular and
irregular astigmatism after superior versus temporal scleral incision cataract
surgery13The authors have no commercial or proprietary interest in any of the
companies, products, or methods described in this article. Ophthalmology, 107(11),
2049-2053. doi: 10.1016/s0161-6420(00)00379-1

| 42 |—| International Journal of Scientific Research I



