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Abstract
We compared surgically induced astigmatism (SIA) by a superior incision
with a temporal incision in manual small incision cataract surgery (MSICS),
in patients with bilateral direct (regular) preoperative corneal astigmatisms.
Patients and method: We carried out a prospective study from July 1st 2018
to September 30th 2019 in the department of ophthalmology at the University
Hospital of Brazzaville. Keratometric readings were recorded before surgery
to assess preoperative corneal astigmatisms. Keratometric evaluation was
done 45 days post-operatively. Patients were followed 90 days after surgery in
order to assess the healing of the surgical site. The surgically induced astigmatism (SIA) is the difference in the magnitude vectors between the preoperative and postoperative astigmatism. The result was positive if the postoperative astigmatism was greater than the preoperative astigmatism and negative
if the postoperative astigmatism was less than the preoperative astigmatism.
Results: Our study sample included 48 eyes from 24 patients, including 24
operated on temporal incision and 24 in superior incision. The average SIA
for superior incisions was 0.33 ± 1.55 diopters (D), versus 0.33 ± 1.44 for
temporal incisions. For superior incisions the SIA was 0.81 for astigmatisms
lower than 2D, against 0.16D for the temporal incisions. On the other hand,
for preoperative astigmatisms greater than 2D, the surgically induced astigmatism was −0.62D, marking a decrease in preoperative astigmatism for the
superior incisions against an increase of 0.5D for the temporal incisions. The
healing was delayed for the temporal incisions responsible for discomfort
persisting beyond 45 days. Conclusion: The temporal incision had better re-
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sults than the superior incision for astigmatisms lower than 2D, and less good
for astigmatisms higher than 2D. The temporal incision healed less well.

Keywords
Manual Small Incision Cataract Surgery, Direct Astigmatism, Surgically
Induced Astigmatism

1. Introduction
Manual small incision cataract surgery (MSICS) is a surgical technique recommended for developing countries due to its lower technological requirement and
these results close to those of phacoemulsification [1]. The difference with phacoemulsification is mainly dominated by the surgically induced astigmatism
(SIA) more important in the MSICS because of its wider incision [2].
In order to reduce occurrence of SIA, the authors propose to make temporal
incisions by MSICS [3] [4] [5]. Temporal incisions generate less SIA because of
the distance of this site from the visual axis, and the eyelid blink tends to create a
drag on the incision [4], but also because of the predominance of reverse (irregular) astigmatisms in the elderly [6] most affected by cataracts. In these patients
with reverse astigmatism, SIA is opposed to preexisting astigmatism with a tendency to reduce the latter [7]. For direct (regular) astigmatisms, it would rather
be the upper incisions which would oppose preexisting astigmatism and are
considered as generating the strongest SIA.
To date, no study has specifically addressed direct astigmatism and its incision
site during MSICS.
The objective of this study is to determine the incision site generating less SIA
during MSICS in case of direct astigmatisms.

2. Patients and Methods
2.1. Patients
We carried out a prospective study in the ophthalmology department of the
University Hospital of Brazzaville. In our study, all patients with bilateral direct
astigmatism who had cataract surgery on both eyes during the period from July
1, 2018 to June 30, 2019 and who were followed 90 days after surgery were recruited.

2.2. Methods
The patients selected underwent preoperative keratometry before surgery, highlighting direct corneal astigmatisms and evaluating the power of these astigmatisms.
The patients were then operated on using the MSICS technique, one eye with
a superior incision and the other with a temporal incision. The interval between
DOI: 10.4236/crcm.2020.91008
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the two surgeries ranged from 7 to 15 days. The choice of incision site for the
first eye was taken at random, while for the second eye it was a deduction.
A postoperative keratometry for each eye was performed on the 45th day
postoperative, in order to determine postoperative astigmatism.
The surgically induced astigmatism (SIA) was calculated by the difference in
the magnitude vectors between the preoperative and postoperative astigmatism.
The result was positive if the postoperative astigmatism was greater than the
preoperative astigmatism and negative if the postoperative astigmatism was less
than the preoperative astigmatism.
Patients were followed until the 90th day to assess conjunctival scarring.
Informed consent was obtained from all patients.
Data analysis was performed with EPI INFO 7 software. The comparison tests
used were those of Chi2 with a 95% confidence limit.

3. Results
Our sample included 48 eyes from 24 patients, including 24 operated on
temporal incision and 24 in superior incision.
The mean age of the patients was 30.66 ± 7.7 years.
The sex ratio was 9.5.
The mean preoperative astigmatism for superior incisions was 2.37 ± 1.18 diopters (D), while the average postoperative astigmatism was 2.7 ± 0.98D.
Post-operative astigmatism for temporal incisions was 2.45 ± 1.13D, while
mean post-operative astigmatism was 2.79 ± 1.3D.
The average SIA for superior incisions was 0.33 ± 1.55D, while it was 0.33 ±
1.44D for temporal incisions.
As illustrated in Table 1, after superior incisions, SIA was 0.81D for astigmatisms lower than 2D, against 0.16D after temporal incisions. On the other hand,
for preoperative astigmatisms greater than 2D, the surgically induced astigmatism was −0.62D, marking a decrease in preoperative astigmatism after superior
incisions against an increase of 0.5D after temporal incisions.
Table 1. Variation of SIA according to whether the preoperative corneal astigmatism is
greater or less than 2D.
Incision site

Preoperative
Astigmatism < 2D

Preoperative
Astigmatism > 2D

DOI: 10.4236/crcm.2020.91008

Superior Incision

Temporal Incision

Effective

16

12

Mean preoperative astigmatism

1.62 ± 0.53

1.58 ± 0.37

Mean post operative astigmatism

2.43 ± 0.84

1.75 ± 0.21

Surgically induced astigmatism

0.81 ± 1.37

0.16 ± 0.80

Effective

8

12

Mean preoperative astigmatism

3.87 ± 0.4

3.33 ± 0.80

Mean post operative astigmatism

3.25 ± 1.06

3.83 ± 1.21

Surgically induced astigmatism

−0.62 ± 1.46

0.50 ± 1.91
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We did not find any anomaly with the superior incision site, on the other
hand 12.5% (Table 2) of the patients with temporal incision presented conjunctival anomalies, the comparison tests were not due to the small size of the sample.
The changes consisted of a radial orientation of the conjunctival vessels towards the cornea with hyperemia persisting beyond 45 days, responsible for variable discomfort. These lesions usually occurred in patients with preoperative
pinguecula. All these conjunctival reactions disappeared before the 90th postoperative day.

4. Discussion
The surgically induced astigmatism (SIA) was calculated by the difference in the
magnitude vectors between the preoperative and postoperative astigmatism as
described by Reddy [8]. If this method does not take into account all the whole
astigmatism actually induced by the incision, taking into account the neutralization of the preexisting astigmatism and the change of axes, as with the software
available on the internet (SIA Calculator), it has the advantage of being simple
and clear.
The average age of our patients was 30.66 years, it is a very young age, within
the framework of a study on the cataract surgery, or generally the average age
revolves around 60 years. This is due to the fact that astigmatism reverses with
age [6]. There is more direct astigmatism in young subjects, and reverse in older
subjects. As we work on direct astigmatisms, our patients are then younger. Cataracts being bilateral and less frequent at these ages, this also explains the small
size of our sample.
The sex ratio of 0.95 shows an equitable distribution of this disease by sex.
The value of SIA was the same whether the patient was operated on by a superior incision or by a temporal incision. However, by separating these patients into two groups of preoperative astigmatisms (Table 1), it is found that
patients with preoperative astigmatism less than or equal to 2D had a lower
SIA after a temporal incision than superior incision. On the other hand, patients
with a preoperative astigmatism greater than 2D, saw their astigmatism increase
by 0.5D with a temporal incision and decrease by 0.6D with a greater incision.
These results assume that patients with direct astigmatism below 2D should
have a temporal incision and those with direct astigmatism above 2D should
have a superior incision. Gokhale [4] had previously shown the advantage of the
temporal incision for astigmatisms of 1.5D or less regardless of the axis of preoperative astigmatism. However, our small samples do not allow us to draw definitive conclusions.
Temporal incision gives a lower SIA for reverse astigmatisms and direct astigmatisms of less than 2D. This area is subjected to a more frequent occurrence
of exposure lesions such as pterygium [9] compared to the superior incision site.
It heals less quickly, sometimes with a dystrophic scar (Figure 1) and symptoms
DOI: 10.4236/crcm.2020.91008
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Table 2. Postoperative state of the conjunctiva depending on whether the patient is operated with a temporal incision or with a superior incision.
State of the conjunctiva at the incision Conjunctival anomalies No conjunctival anomalies
Total
at the incision site
at the incision site.
site, 1 month after the operation
Superior incision

0 (0%)

24 (100%)

24

Temporal incision

3 (12.5%)

21 (87.5%)

24

Total

3

45

48

Figure 1. Dystrophic conjunctival cicatrization.

of eye tingling and hyperemia that persist beyond 45 days. These sequelae were
associated with preoperative pinguecula, hence the need to take into account the
state of the conjunctiva in the choice of the incision site, and to inform the patient of any postoperative reaction, especially in the case of associated temporal
pterygium.

5. Conclusion
The temporal incision generates a lower SIA during MSICS for lower corneal astigmatisms lower than 2D. For pre-operative astigmatisms greater than 2D, the
superior incision presented the best results. The temporal incision was associated with persistence of irritation on the incision area beyond 45 days.
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