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ABSTRACT

Objectives: Manual small incision cataract surgery (MSICS) has become the surgery of choice in developing countries and setups with a high cataract
load; being non-inferior to phacoemulsification, with minimum dependency on technology, and a shorter learning curve. There exist high variability and
multiple differing personal preferences in its instrumentation and techniques. Through our study, we aimed to analyse different MSICS practice patterns
across the globe to be able to summarise the commonly performed variations and carve a path for MSICS training programmes and help novice surgeons
learn the state-of-the-art methods.

Materials and Methods: Ours was an online, questionnaire-based cross-sectional observational study. The Google form was floated among
ophthalmologists through social media, globally. The preferences for each step of MSICS from the type of anaesthesia used to post-operative advice were
asked and responses analysed.

Results: Out of 278 respondents, 234 (84.17%) ophthalmologists used peribulbar anesthesia; 214 (77.3%) preferred to do capsulorrhexis first followed by
corneoscleral tunnel incision; 145 (52.15%) preferred frown incision; and 152 (54.7%) considered astigmatism management important during tunnel-
making. The majority (226 [81.3%]) surgeons used anterior chamber maintainer. Viscoexpression, wire-Vectis, and irrigating Vectis were practiced by
122 (43.9%), 96 (34.5%), and 64 (23%), respectively. As for the intraocular lenses, 175 (62.9%) surgeons preferred non-foldable and non-premium while
65 (23.4%) used multifocal. Viscoimplantation was preferred by 256 (92.1%) surgeons. Only 13 (4.7%) surgeons sutured the tunnel at the end while a
subconjunctival antibiotic-steroid injection was used by 166 (59.7%) surgeons.

Conclusion: Studying the variability in MSICS can help to carve future MSICS training programs and help novice surgeons to better perform the surgery.
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INTRODUCTION

A cataract is one of the leading causes of moderate-to-severe
visual impairment globally. In 2020, the Vision Loss Expert
Group Data showed that an estimated 43 million people

India, cataract surgical rate (CSR) (the number of operations
per million people, per year) has increased significantly from
only 700 in 1981-to 6000 in 2012. This is very close to the
estimated CSR of 8000-8700 needed to eliminate the burden

. . . 36]
were blind and 295 million had moderate-to-severe visual of blindness due to cataracts in India.

impairment, and cataract was found to be the second most ~ Manual small incision cataract surgery (MSICS),

common cause of visual impairment surpassed only by
uncorrected refractive errors.l'! Therefore, cataract surgery
usually forms the major chunk of workload in most
ophthalmic setups in the country. According to the National
Blindness and Visual Impairment Survey 2015-2019 -
Summary report, cataract surgical coverage (CSC) among
cataract blinds (VA <3/60 in the better eye) was 93.2% (males
94.8% and females 91.9%). CSC among visually impaired
(VA<6/18 in the better eye) due to cataract was 74.0%." In

phacoemulsification (phaco), and Femto phaco are the
three most commonly practiced cataract surgeries. Results
of a meta-analysis show that MSICS is non-inferior to
phacoemulsification in terms of post-operative visual
acuity and complications.”® It is minimally dependent on
technology and thereby eliminates the costs and maintenance
of sophisticated machines. The learning curve is less steep
in MSICS and surgeons who have mastered MSICS have
been known to perform quicker and better phaco surgeries.
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MSICS, therefore, is the surgery of preference in scarce
resource developing countries and places with a high volume
of cataracts.”

It has been found that the variability of the surgical technique
of MSICS is quite high. Every surgeon has his/her own
variation for each step of the surgery.""'?! Training of MSICS
also lacks standardization and uniformity due to these vast
differences in techniques. Through our study, the first of its
kind, we aimed to analyse different MSICS practice patterns
across varied geographical regions to be able to summarise
popular and most commonly performed variations in
technique and carve a futuristic path for MSICS training
programmes.

MATERIALS AND METHODS

Ours was a cross-sectional observational study approved
by our Institutional Ethical Committee. All procedures
followed were in accordance with the Ethical Standards of
the Institutional Committee on human experimentation and
with the Helsinki Declaration of 1975, as revised in 2000.
Various techniques of small incision cataract surgery were
reviewed from the literature, on the basis of which an online
Google form based questionnaire was designed and validated.
The questionnaire was floated among ophthalmologists
practicing in different setups and locations through social
media, namely, Facebook, WhatsApp, and Telegram with
implied informed consent. The survey was kept open for
4 months (August-November 2020). The questionnaire
consisted of 25 questions. Apart from inquiry into general
demographics and geographical area of their practice, the
questions focused on the preferences in techniques for each
step of MSICS beginning from the type of anesthesia to
post-operative advice. Multiple responses to a question were
allowed wherever applicable. An open-ended question for
the preferred post-operative advice was also included in the
study. The survey did not gather any personal identifying
information from the respondent. The responses were
compiled and analyzed using Microsoft Excel. We applied
descriptive statistical analysis wherever applicable.

RESULTS

A total of 282 responses were gathered. Four surgeons
did not perform MSICS making them ineligible for
completing the survey further. Therefore, the final number
of responses available for further analysis was 278. Out of
these 278 participants, 68 participants (24.26%) were from
13 foreign countries and the rest 210 (75.53%) participants
were practicing in India. Out of these Indian practitioners,
maximum participants (98) were from Central India
and the rest 39, 32, 28 and 13 participants were from
Western, Southern, Northern and Eastern parts of India,
respectively.

About 13% of participants (surgeons) admitted that MSICS
comprised 100% of their total chunk of cataract surgeries
while for 16% of surgeons, MSICS comprised more than 75%
of their total chunk of cataract surgeries [Figure 1].

From 278 responses, we found that the majority 234 (84.17%)
ophthalmologists performed the surgery under peribulbar
local anesthesia [Figure 2].

About 184 (66.2%) participants always performed a superior
MSICS. Only 9 (3.23%) ophthalmologists used astigmatism
as their guide to plan an incision with a steeper axis being the
choice [Figure 3].

Out of 278 surgeons, 147 (52.9%) participants regularly used
superior rectus bridle suture, 38 (14%) surgeons sometimes
used it and 92 (33.1%) surgeons did not use it.

Out of 278 surgeons, 266 (95.7%) ophthalmologists did
conjunctival peritomy first followed by tunnel incision
and 11 (4.3%) surgeons made the direct transconjunctival
incision. Out of 278 surgeons, 155 (56.1%) surgeons used
bipolar cautery, 41 (15.1%) used ball-point cautery and
80 (28.8%) did not use cautery for haemostasis. Out of 278
surgeons, 214 (77.3%) ophthalmologists preferred to do
capsulorhexis first rather than the corneoscleral tunnel
and 63 (22.7%) surgeons preferred vice versa. Out of 278
surgeons, 194 (83.5%) participants put scleral incision

M No SICS W <10% SICS W 10%-35% SICS W 36%-50% SICS

W 51%-75% SICS W >75% SICS

W 100% SICS

Figure 1: Proportion of manual small incision cataract surgery in
practice.
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Figure 2: Different types of anesthesia used while performing
manual small incision cataract surgery.
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whereas 35 (12.6%) and 10 (3.9%) participants use limbal
and clear corneal incision, respectively, for the main port.

There has been observed a great amount of variability
in the type/shape of the scleral incision. However, the
majority of 145 (52.15%) surgeons preferred frown incision
over any other shape from 278 responses that we gathered
[Figure 4].

Out of 278 surgeons, 51 (18.3%) put side cuts in their
incision, 60 (21.6%) surgeons occasionally put side cuts in
their incision, and 167 (60.1%) surgeons did not use side cuts
in their incision.

The range observed in the size of the scleral tunnel incision
was 3-10 mm. Maximum surgeons (106 surgeons — 38.12%)
preferred 6.0 mm tunnel incision [Table 1].

Out of 278 surgeons, 152 (54.7%) participants considered
pre- and post-operative astigmatism while making a tunnel,
73 (26.3%) surgeons sometimes considered it and 53 (19.1%)
surgeons did not take astigmatism into consideration.

The Crescent knife was the most favorite instrument
for making a corneoscleral tunnel in our study. About
249 (89.56%) participants used it [Figure 5].

Out of 278 surgeons, 244 (87.8%) made side ports whereas
11 (4%) and 23 surgeons occasionally made and did not
make side ports, respectively.

Out of 255 surgeons, 205 (80.39%) created single-side ports and,
on the other hand, rest 51 (20%) surgeons used two of them.

In our study, out of 278 surgeons, only 111 (39.9%) surgeons
regularly used trypan blue dye. 7 (2.5%) surgeons never used
trypan blue dye for anterior capsular staining.

The majority of 261 (93.9%) surgeons used continuous
curvilinear capsulorhexis (CCC) for making a capsular
opening. 13 (4.7%) surgeons used the can opener technique
and 3 (1.1%) surgeons use the envelope technique for capsular
opening. Most of the surgeons (252-96.55%) who preferred
CCC used bent 26G needles for the same [Figure 6].

Surprisingly, we found that 226 (81.3%) out of 278 surgeons
used anterior chamber maintainer (ACM) and 26 (9.4%)
surgeons never used ACM.

Out of 274 surgeons, 185 (67.5%) used only hydrodissection,
18 (6.6%) participants used only hydrodelineation,
69 (25.2%) surgeons used both hydrodissection and
hydrodelineation, and very few — only 2 (0.7%) surgeons did
not use any hydroprocedure in their MSICS.

£ Table 1: Variability in size of tunnel incision.
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Figure 4: Variability in shape of the incision.

Figure 5: Various instruments used in making sclerocorneal tunnel.
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We observed many interesting variations in nucleus delivery
techniques including phacofracture, Ruit method, glide and
and Sinskey hook. The top three preferences of surgeons in
our study were viscoexpression, wire Vectis and irrigating
Vectis which were practiced by 122 (43.9%), 96 (34.5%) and
64 (23%) surgeons, respectively, [Figure 7].

The majority of 175 (62.9%) participants preferred using
non-foldable intraocular lenses (IOL) while performing their
routine MSICS [Figure 8].

Most of them (175 surgeons — 62.9%) used non-premium
IOLs in their practice. Only 65 (23.4%) surgeons used
multifocal IOLs whereas fewer — 33 (11.9%) participants
used toric IOL. The toric multifocal IOLs were practiced by
only 17 (6.1%) surgeons.

Out of 278 surgeons, 106 (38.1%) surgeons used injectors
while implanting foldable intraocular lenses while 62 (22.3%)
surgeons never used injectors.

About 256 (92.1%), out of 278 surgeons used
viscoimplantation technique for IOL and the rest 23 (7.9%)
used hydroimplantation technique for implantation of the
intraocular lens.

In our study, we found that very few (13 [4.7%]) surgeons
always preferred suturing sclerocorneal tunnel at the end of the
surgery and 106 (38.1%) surgeons rarely sutured sclerocorneal
tunnel. The most common type of suture preferred by the
surgeons was interrupted suture which was practiced by 60.8%
of ophthalmologists in our study [Figure 9].

NUMBER OF SURGEONS

a2 1 1
CAPSULORHEXIS FEMTO BENT 30G NEEDLE
FORCEPS

BENT 26G NEEDLE

Figure 6: Instruments used to make capsulorhexis.
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Figure 7: Different nucleus delivery methods practiced in manual
small incision cataract surgery.

Multiple methods are practiced to close conjunctival
peritomy - just apposition of edges without sutures and/or
cautery is the most common method used (50.7% surgeons)
[Figure 10].

Out of 278 surgeons, 245 (88.1%) surgeons did stromal
hydration to close the side port, 2(0.7%) surgeons used a side
port suture and 31 (11.2%) surgeons did not perform any
additional manoeuvre to close the side port.

Out of 278 surgeons, 166 (59.7%) surgeons always gave the
subconjunctival antibiotic-steroid injection, 42 (15.1%)
surgeons occasionally used it and 70 (25.2%) surgeons did
not use it at all.

DISCUSSION

MSICS is a type of cataract surgery that has seen the greatest
amount of surgical variations. Starting from 1984 by Girard
et al.®! many surgeons have contributed to the variability
of techniques. In 1992, Michael Blumenthal developed the
‘mininuc’ technique." Ruit et al. in 2000 described the
funnel shaped scleral tunnel with V shaped capsulotomy.!”!
Malik et al. developed a method to prevent endothelial cell
loss using the ACM by an assistant during nucleus delivery.!'
A Double-nylon loop was developed by Kosakarn to divide
the lens into small pieces in an attempt to reduce the size of
the tunnel incision.['”!*!

Marking of the scleral incision is the first step in making a
self-sealing corneoscleral tunnel. The site of this tunnel can be
superior, temporal, or superotemporal. A temporal incision
needs more lamellar dissection into the cornea to make it self-
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Figure 8: Different types of intraocular lenses used in manual small
incision cataract surgery.
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Figure 9: Type of suture used to close corneoscleral tunnel.
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Figure 10: Variations in closure of conjunctival peritomy at the end of the surgery.

sealing but controls the surgically induced astigmatism better
than a superior incision and provides better exposure in deep
seated eyes. However, it increases the risk of post-operative
endophthalmitis due to lack of protection from the superior
1id." In our study, we found that 184 (66.2%) participants
preferred a superior MSICS which we assume is due to its
preventive potential for endophthalmitis.

Various shapes of scleral grooves have been described in the
literature. Among the commonly practiced ones, Chevron’s
inverted V shaped incision and Blumenthal side cuts have
been found to cause minimal astigmatism.'” In our study
also, we observed great variability in the type and shape of
the scleral incision. Most surgeons (145 [52.15%]) preferred a
frown incision. Surprisingly, 53 (19.1%) surgeons did not take
astigmatism into consideration when planning their incisions.

As described in the literature, nucleus expression can be
performed broadly by two methods; irrigating hydrostatic
pressure assisted devices and non-irrigating nucleus delivery
methods. The former uses a Simcoe cannula and an irrigating
lens loop while the latter uses either a non-irrigating lens
loop or a bent needle in a fish-hook shape to impale and
deliver the nucleus. In 1991, Corydon and Thin devised
the viscoexpression technique for nucleus delivery™ and
subsequently, Bellucci et al. demonstrated the favorable results
of viscoexpression.” Sandwich technique and modified fish-
hook technique have been described by Bayramlar et al. and
Hennig et al., respectively,???" and the two Sinskey method
was developed by Rao and Lam for nucleus extraction
from the capsular bag. Blumenthal showed good surgical
results using the ACM.PY Several other surgeons later
confirmed the same.?** In our study also, a huge number
of ophthalmologists — 226 (81.3%) used an ACM routinely.
Many interesting variations in the nucleus delivery technique
were also noted such as phacofracture, Ruit method, glide
and Sinskey hook. The top three preferences of surgeons were
viscoexpression and use of wire vectis and irrigating vectis.

Conventionally, non-foldable IOLs are used with MSICS but
if cost is not a limiting factor, incision size is <3-4 mm and

patient’s lifestyle demands, one can also implant a foldable
IOL. IOLs can be implanted with or without an ACM, under
viscoelastic or balanced salt solution.””?® In our study,
175 (62.9%) participants preferred using non-foldable and
non-premium IOLs in their practice.

Although this study is one of the first ones, it does have
some limitations. Despite efforts on vast dissemination of
the survey, a limited number of responses could be gathered.
Furthermore, in this study, we have not attempted to
establish any correlation between a preferred technique of
an individual surgeon, its post-operative outcome, and the
duration of visual rehabilitation. This could be explored in
further studies which could probably give us a better idea
regarding the superiority of one technique over another.

CONCLUSION

Studying and applying variability in the technique of MSICS
will not only enrich our understanding of how this elegant
surgery works but will also help novice surgeons to learn the
state-of-the-art methods of performing its different steps.
Analyzing the popular and most commonly performed
variations in technique shall also help to carve a futuristic
path for MSICS training programs.
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