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introduCtion
The global burden of blindness due to cataract 

is estimated to be 53 million, with manual small 
incision cataract surgery (SICS) playing a significant 
role in reducing the cataract burden [1]. It is the 
leading cause of blindness in developing countries 
[2]. In India, the prevalence of cataracts is about 
41%, with the rural burden being 44.6%, and the 
urban — 43.6% [3]. 

In the evolution of cataract surgery, manual 
SICS is a relatively newer technique than phacoe-
mulsification. Since cost is an essential factor in 
developing countries, SICS is popular because it is 
cost-effective and safe, and visual outcome is equiva-
lent to phacoemulsification [4].

Wound construction is an essential step in cat-
aract surgery [5]. In SICS, the scleral wound is 
constructed in the form of a scleral tunnel inci-
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aBstraCt

BaCkground: The study aimed to assess the wound integrity in small incision cataract surgery (SICS) by modified 
Siedel’s test.
Material and Methods: Forty eyes of 40 patients who underwent small incision cataract surgery from a rural 
background in South India were enrolled in the study after obtaining consent along with the surgical consent from 
January to March 2020. A complete history was taken, ocular examination and keratometry were performed. B-scan 
was conducted for patients with mature cataracts. Fundus examination was performed with slit-lamp biomicroscopy 
and 90 D lens. On the first post-operative day, the best-corrected visual acuity was recorded using the Snellen chart. 
Anterior segment examination was conducted. Wound integrity was assessed using modified Siedel’s test.
results: In our study, males constituted 55% of the study population, and females — 45%. The age or sex of the 
patient did not have a bearing on the need for suture in the patients who underwent small incision cataract surgery 
(p = 0.283). The cataract grade also did not affect the need for a suture in the study population (p = 0.280). All the 
patients in our study did not have a positive Seidel’s test, notwithstanding the age or sex of the patient, grade of cata-
ract, site of incision, the presence or absence of suture, or the site of the incision, that is superior or superotemporal.
ConClusion: Manual small incision cataract surgery can be considered a relatively safe and effective procedure for 
wound integrity and vision improvement.
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sion whose characteristics can be customized for 
each patient. The length, depth, shape, width, and 
location are important characteristics. Length is 
planned based on the grade of nuclear sclerosis and 
the condition of the endothelium. When the grade 
of the nucleus is higher, the incision has to be more 
significant to protect the endothelium and avoid 
inadvertent iris injury while delivering the nucleus.

Similarly, when the corneal endothelium is 
compromised, the wound should be constructed 
larger so that easy delivery of the nucleus can oc-
cur without damage to the already compromised 
endothelium. The shape is essential to avoid post-
operative astigmatism. The depth of the incision 
is crucial as too deep an incision can cause uveal 
tissue prolapse, and too superficial an incision can 
cause buttonholing of the incision. These factors 
also determine wound integrity. The width of the 
incision, which is at least 4 mm, is important to 
be maintained, as that has a valvular effect, in turn 
affecting wound integrity. The incision location is 
to be maintained at an optimal level to prevent iris 
prolapse. Hence, all the aspects are crucial to main-
tain wound integrity. 

Studies have been done in phacoemulsification, 
but not many in SCIS, to assess the wound integrity.

In this study, we aim to determine the wound 
integrity in eyes with superior, superotemporal, and 
temporal incisions, as well as in patients with and 
without a side port. 

Material and Methods
Forty patients who underwent small incision 

cataract surgery in a tertiary hospital in South India 
were enrolled in the study after obtaining consent 
and surgical consent. The study adhered to Hel-
sinki’s tenets. Complete history, ocular examina-
tion, biometry, and keratometry were performed. 
B-scan was conducted for patients with mature 
cataracts. Fundus examination was performed with 
slit-lamp biomicroscopy and 90 D lens.

All patients were subjected to a peribulbar block, 
with 3.5 mL 2% lignocaine and 2.5 mL 0.75% 
bupivacaine, with adrenaline 1 in 200,000, and 
hyaluronidase 50 IU/ mL. Under aseptic precau-
tions, a conjunctival peritomy of 3 clock hours was 
conducted. With the use of bipolar cautery, ad-
equate cautery of episcleral vessels was done. The 
scleral incision was made using a Bard parker knife 
with a number 15 blade. The location was based 
on the surgeon’s preference — either superior or 

superotemporal. The length was based on the grade 
of the cataract. It was an approximate measure. The 
shape of the tunnel was a trapezoid. The incision 
was made such that the inner lip was wider than 
the outer lip and the length of the inner lip was 
approximately 2 to 3mm more than the outer lip. 
The inner lip was constructed such that it extended 
1 to 2 mm into the clear cornea to have a valve ef-
fect with a tri-planar incision. Then the entry to 
the anterior chamber was made with a keratome. 
Continuous curvilinear capsulorrhexis was made 
either through the main incision or the side port. 
The wound was extended with a keratome after 
completing hydro dissection. The nucleus was de-
livered by sandwich technique after injecting ad-
equate viscoelastic-hydroxypropyl methylcellulose 
above and below the nucleus. Thorough cortical 
wash was done with a Simcoe cannula, and a poste-
rior chamber intraocular lens was placed in the bag. 
The remaining viscoelastic was aspirated. Side port, 
if made, was hydrated. If the anterior chamber was 
formed, there was no necessity of suture. In case 
of a large wound or iris prolapse, the wound was 
sutured with 9.0 non-absorbable sutures. This was 
based on the surgeon’s decision as well. The eye was 
closed with a double pad bandage with an ocular 
shield placed for 18–24 hours.

On the first postoperative day, the best-corrected 
visual acuity (BCVA) was recorded using a Snel-
len chart. Anterior segment examination was per-
formed. Wound integrity was assessed in terms of 
approximation of the wound using a slit-lamp bi-
omicroscope, and wound leak was determined with 
a modified Seidel’s test [6].

Modified Seidel’s test was performed by stain-
ing the conjunctiva with a fluorescein strip (Fluoro 
Touch — fluorescein sodium ophthalmic strip USP 
containing fluorescein sodium IP  1 mg). Then 
force was applied at the edge of the incision using 
a Weck-Cel sponge. Dilution of the dye was looked 
for using a cobalt blue filter on the slit-lamp bi-
omicroscope,  which was considered a positive side 
test- a wound leak.

results
In our study, males constituted 55% and fe-

males — 45%. The age distribution was as shown 
in Table 1.

Table 2 shows the number of patients with the 
varying locations of the incision-superior and su-
perotemporal.
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The patient’s age did not have a bearing on the 
need for suture in the patients who underwent small 
incision cataract surgery (p = 0.283). The cataract 
grade also did not affect the need for a suture in the 
study population (p = 0.280). All the patients in 
our study did not have a positive Seidel’s test, not-
withstanding the age or sex of the patient, grade of 
cataract, site of incision, or the presence or absence 
of suture. 

Fischer’s exact test for the association between 
the patient’s sex and the need for suture was ap-
plied with a p-value of 0.310. The results helped 
us conclude that the sex of the patient did not have 
a bearing on the need for a wound suture.

disCussion
In a study conducted by Singh et al., the preva-

lence of cataracts was found to be 41% of the stud-
ied population [3]. The prevalence was lower in men 
than in women. In our study, males constituted 
55% and females 45%.

Small incision cataract surgery is a significant 
surgery, especially in the setting of rural camps in 
India. Patients are screened at or near their residence 
and brought to the base hospital for cataract surgery. 
Gogate et al. found that only 52.7% of the patients 
returned to the base hospital for follow-up [7]. This 
fact underscores the importance of a well-healed 
wound and other intraoperative factors to ensure 
that there is no adverse outcome despite inadequate 
patient follow-up. 

As suggested by Matossian et al., in our study, 
all patients underwent surgery under a peribulbar 
block. In addition, ocular bandaging was performed 
for a period of 18–24 hours after completion of the 
surgery to ensure no wound leak post-operatively [6].

There are no recent studies in manual SICS as 
per our literature search regarding wound leak. In 
our study, though, no wound leak was found in an 
incision of SICS in a clinical setting. 

In a study conducted by Fabiana et al., glue was 
more effective at preventing wound leakage and 
bacteria-sized particle influx than other commonly 
used methods, especially hydrosealing [8]. In our 
study, the side ports, when made, were sealed us-
ing stromal hydration. None of our patients had 
a post-operative wound leak. 

Mallik et al. found that the temporal approach 
provides a better stabilization of the refraction with 
a significantly less surgically induced astigmatism 
than the superior approach [9]. In our literature 
search, we could not find studies that compared the 
wound integrity between these incisions in manu-
al SICS.

The limitation of our study is the fact that the 
incision’s size was not objectively measured. In ad-
dition, the number of patients was small. Further 
studies could compare the results of the modified 
Seidel test in manual SICS and phacoemulsifica-
tion. 

According to a study conducted by Darcy et al., 
visible aerosol production was found in clear corneal 
phacoemulsification, especially when the 2.2 mm 
tip was brought near the corneal wound [10]. Con-
sidering that the incision in a manual SICS is a tri-
planar incision and that there is no vibrating tip 
used in the procedure, the probability of aerosol 
production would be more negligible. In our study, 
there was no wound leak post-operatively. The vi-
sion improvement in a manual SICS in our research 
and studies conducted by Gogate et al. and Haripri-
ya et al. is comparable to the improvement obtained 
by phacoemulsification [11]. It has been established 
that during the COVID-19 pandemic, shortening 
of surgical time is crucial to reduce the risk of trans-
mission of the disease. This has also been provided 
as guidance by the Royal College of Ophthalmolo-
gists. Singh et al. suggest that the duration of the 
manual SICS is shorter than phacoemulsification, 
and vision improvement is similar [12]. Though 
manual SICS is technically more complex than con-
ventional extracapsular cataract surgery, it provides 
better functional vision, and as we have seen, no 
wound leak [13]. In addition, manual SICS has the 
advantage of being more cost-effective than phacoe-
mulsification [14], maintaining the benefit of good 
wound integrity. Hence, in the present scenario of 
COVID-19, quick cataract surgery with less aerosol 

table 1. age distribution

Frequency percent

< 50 years 4 10.0

51–60 years 11 27.5

61–70 years 22 55.0

> 70 years 3 7.5

table 2. site of incision

site number percentage

Superior 14 35%

Superotemporal 26 65%
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production is the need of the hour. Further studies 
could help us conclude regarding manual SICS’s 
safety profile compared to phacoemulsification in 
the current pandemic.

ConClusion 
Though the incision in SICS is more signifi-

cant as compared to phacoemulsification, wound 
integrity in SICS is well maintained. This was so 
notwithstanding the size of the nucleus or the site of 
the incision. Hence, the SICS wound, and therefore 
the surgery can be considered safe and effective, 
particularly in those patients where follow-up is dif-
ficult such as patients from a rural background. In 
addition, in the pandemic setting, where faster sur-
geries, and those that produce lesser aerosols, would 
be advantageous, SICS can be considered an essen-
tial tool in the armamentarium of cataract surgery. 
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