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ABSTRACT
Purpose: To use clinical audit in improving the outcomes of manual small incision cataract surgery technique
Study Design: Clinical audit.
Place and Duration: Layton Rehmatullah Benevolent Trust Eye hospital Karachi, from September 2019 to
December 2019.
Methods: Two hundred patients who had undergone Manual Small Incision Cataract surgery were selected.
Cases with traumatic cataract, weak zonules, pseudoexfoliation, and more than 1 diopter difference in
keratometric readings, corneal and retinal pathologies were excluded. Surgical complications and visual
outcomes were recorded on the 7th postoperative day. Refractive data was recorded from subjective refraction.
Data was analyzed by University Hospital Bristol formula. Standards were set using international literature.
Deficiencies were noted and technique was modified to improve the outcome. The audit was repeated after 2
months to see whether modifications had improved the outcome.
Results: In the first audit, posterior capsular rupture rate was 1%, corrected visual acuity of 6/12 or better was
achieved in 85.36% and surgically induced cylinder of less than 2 DC was achieved in 75.60% of the patients. In
the second audit all standards were achieved. Posterior capsular rupture did not occur. Corrected visual acuity of
6/12 or better was achieved in 90.50% and induced cylinder of less than 2 DC was achieved in 87.05% of the
patients.
Conclusion: Clinical audit of the surgical procedures is a good technique in improving the outcomes of manual
small incision cataract surgery.
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INTRODUCTION
The most common type cataract formation is the senile
cataract which results from different biochemical and
structural alterations in lens with advancing age.1
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Although exact pathogenesis is unclear, as the person
ages, lens proteins breakdown and form clumps of
high molecular weight materials which opacify and
affect the visual quality.2 Other causes include trauma,
drugs, metabolic disorders, radiation and congenital.
Cataract is the second most common cause (65.2
million people) of decreased vision and the most
common cause of treatable blindness worldwide.3
Efforts are continuously made to improve the
outcomes of cataract surgery for which new techniques
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are introduced and old are improvised. A cost effective
alternative to phacoemulsification is Manual Small
Incision Cataract Surgery (MSICS) which has
comparable best corrected visual acuity to
phacoemulsification, but can produce higher induced
astigmatism. Phacoemulsification is gold standard for
cataract surgery because of small incision size, faster
visual recovery/rehabilitation and minimum surgically
induced astigmatism, but is not available in all parts of
the world because of high cost, longer learning curve
and technical expertise.4 Extra capsular cataract
extraction (ECCE) is less favored because it requires
large incision, suture closure of the wound and slow
rehabilitation.5
To judge the outcomes of a surgical procedure,
clinical audit is a very effective tool in improving the
quality.6Generally speaking, there are 2 ways of audit.
Firstly to join an already organized audit and secondly
to setup an audit yourself.7
We used clinical audit cycle in this study to
improve our surgical outcomes in terms of reducing
posterior capsular rupture rate and visual status. We
compared our results with internationally accepted
standards.

METHODS
The first audit was done between 21st September 2019
and 30 September 2019. We examined 100
consecutive surgeries of MSICS in July 2019 by one
surgeon in Layton Rehmatullah Benevolent Trust Eye
hospital Karachi. Cases with traumatic cataract, weak
zonules, pseudoexfoliation, and more than 1 diopter
difference in keratometric readings, corneal and retinal
pathologies were excluded.
Following standards were set (to compare the
outcome) after reviewing the literature;7,8,9,10
SN
1.
2.
3.

Outcome
Posterior capsular rupture with vitreous loss
Over all best corrected Snellen visual acuity
of 6/12 or better
Surgically induced astigmatism of 2DC or
less

about 2.5mm long was made into the anterior chamber
with 3.2mm keratome. After capsulorhexis (about
6mm), 3.2mm wide tunnel was extended by passing a
5.2mm keratome through it. Intraocular PMMA lens
was implanted after nucleus delivery with wire vectus
and lens matter removal with irrigation aspiration
cannula.
Data was obtained from electronic patient record,
patient files, surgical complication logbook,
postoperative refraction and visual acuity (7th
postoperative day) logbook. Refractive data was
recorded as subjective refraction (not keratometric
readings) of patients on first follow up (1 week after
surgery).Recorded data was analyzed according to the
formula developed by audit department of University
Hospital Bristol11and results were compared with
standards. After analysis, our results were presented in
hospital meeting. Deficiencies (detailed in table 1 & 2)
were noted and discussed. After discussion, it was
planned to apply some modification to the technique
and do another audit after 2 months to see if
modifications applied have improved the outcome.
Following modifications were made; main incision
was moved from superior to superotemporal location
and two side ports of about 2mm wide were made
about 3 clock hours away from the center of main
incision in clear cornea on each side to neutralize the
astigmatism caused by the main incision. All steps of
the main incision were completed with 3.2mm
keratome (5.2mm keratome was not used). Steps of the
surgery are shown in figure 1and 2.
The second audit was done in December 2019 in
which 100 surgeries done between 01/11/2019 and
21/11/2019were evaluated to see whether applied
modifications had improved the outcome. Data
collection and methods of analysis were same as for
the first audit and results were compared with set
standards (Table 1 and 2).

Proportion
1.4%
89.2%
85%

MSICS was performed as follow; a straight, partial
thickness incision was made about 1.5mm posterior to
the limbus in conjunctiva and sclera superiorly
centering at 12 o clock position. A tunnel entry of
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Figure 1(A): Entry into conjunctiva. (B, C): Tunnel construction with
sweeping movement of Keratome. (D): Anterior chamber entry. (E,
F): Nucleus delivery.

had large mature nuclei which required about 7mm of
scleral tunnel incision for delivery. These patients had
3DC or more of astigmatism post operatively.
Table 1: Comparison of the audit results with set standards.

Figure 2: Diagram of the incision sites and sizes of modified
technique.

RESULTS
Patients included in this audit cycle ranged from 50 to
85 years of age. In the first audit, one posterior
capsular rupture occurred while polishing the posterior
capsule. Anterior vitrectomy was done, IOL was
placed in the sulcus and center of the main incision
was sutured. Refractive and visual acuity data of 82
(82%) patients who came for follow up after 1 week
was analyzed. One out of three set standards achieved
were (detailed in Table 1). Out of 9 patients who had
6/18 Snellen visual acuity, 2 had mild corneal edema
(deep seated eyes), one had posterior capsular rupture
during surgery, whereas surgically induced
astigmatism (> 3D) was the cause in remaining 6
patients. One patient had age related macular
degeneration (fundus not visible because of
hypermature cataract during preoperative assessment)
whose visual acuity was 6/36 (Table2). Seven patients

Results of the First Audit
Targets
Standard
Personal
Posterior capsular
1.4%
1%
rupture
Corrected Visual acuity
89.2%
85.36%
6/12 or better
Astigmatism of <2DC
85%
75.60%
Results of the Re-audit
Targets
Standard
Personal
Posterior capsular
1.4%
0%
rupture
Corrected Visual acuity
89.2%
90.50%
6/12 or better
Astigmatism of <2DC
85%
87.05%

Achieved
Yes
No
No
Achieved
Yes
Yes
Yes

(DC = Diopter cylinder)

In the second audit (done after applying the
modification) 85 (85%) patients came for follow up
after 1 week and data analysis revealed that all
standards were achieved. Only one patient had visual
acuity < 6/18 because of asteroid hyalosis. Seven
patients had 6/18 visual acuity because of > 3DC
astigmatism (4 patients), mild corneal edema (1
patient), and in 2 patients no obvious reason could be
identified. Patients who had over 3 DC astigmatism
required large scleral incision to deliver large nucleus.
Results summarized in (table 2).

Table 2: Corrected visual acuity and surgically induced cylinder outcome of the first and second audit recorded on 7th
postoperative day.

VA
Number of Patients
Total

VA
#of Patients
Total

6/6 – 6/9
57
(85.36%)

Outcome of the First Audit
Corrected Visual Acuity
6/12
6/18
< 6/18
13
9
1 (6/36)
(10.97%)
(1.21%)

< 2DC
62
75.60%

Surgically Induced Cylinder
2.5 – 3 DC
3.25 – 4 DC
13
7
15.85%
8.53%

6/6 – 6/9
61
(90.50%)

Outcome of the Re-audit
Corrected Visual Acuity
6/12
6/18
< 6/18
16
7
1 (6/24)
(8.23%)
(1.17%)

< 2DC
74
87.05%

Surgically Induced Cylinder
2.5 – 3 DC
3.25 – 4 DC
07
4
8.23%
4.70%

(VA=Visual acuity, DC=Diopter cylinder)
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DISCUSSION
In our re-audit of MSIC technique, clear improvement
in surgical outcome in terms of best corrected visual
acuity and surgically induced astigmatism were
observed after modifying the technique. Reduction in
surgically induced astigmatism has been observed by
moving the incision from superior to superotemporal
location in MICS in many studies.12,13 Different
changes have been introduced in MICS technique
since its introduction in terms of incision site, size and
shape, tunnel length, number of side ports, their
locations and purpose, methods of capsulorhexis and
nucleus delivery to improve surgical outcome.
Chevron’s incision is reported to cause the least
astigmatism compared to frown, straight and
Blumenthal incisions.14 Moreover, farther the incision
from the limbus and smaller in size, lesser the
astigmatism. Side ports have been used for anterior
chamber (AC) maneuvering and placement of AC
maintainer. MSICS is better in terms of learning curve,
surgical time, availability and affordability than
phacoemulsification (gold standard) and has
comparable results to it in terms of complication and
long term visual outcome. Whereas, astigmatism is
less and rehabilitation is faster in phacoemulsification.
Several guidelines have been established to
improve the cataract surgery by using audit as a tool.
According to Lindfield, it is important in clinical audit
that if the initial results do not provide better results,
further changes should be made for improvement.15
Thus, auditing and re-auditing is the key.
A standardized audit system for cataract surgeons
is the EUREQUO project which helps cataract
surgeons to monitor their results and compare them
against a Europe-wide benchmark with the promise of
improving the refractive results of cataract surgery.16
Retrospective manual auditing of cataract outcome
is time consuming and many countries have adopted
electronic system and it was recommended in the
RCOphth’s Cataract Surgery Guidelines.17 In Pakistan,
we lack far behind in audit system. Few audits of
cataract surgery are available but nonetheless, audit
cycle is rarely carried out.18,19,20
Audit brings forth some interesting facts, which
are generally overlooked. One study measured the
number of times a sharp instruments was used in a
modified MICS technique (all steps of the main
incision and side ports were made with 3mm
keratome) in HIV patients and reported it to be 3 times
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(scissors for conjunctival peritomy, keratome for
tunnel making and 25G needle for sub conjunctival
medication), reducing the risk of transmission to a
significant level.21
In terms of limitations, postoperative data after 1
week of surgery was analyzed because follow-up
dropped to less than 50% on second week due to
logistic and cultural reasons, whereas 4 to 6 weeks
postoperative visual outcome data was reported in the
literature from which the standards were developed.
Secondly, all patients did not show up for follow up.
These limitations may have affected the results, but
lessons learned from this audit have improved the
surgical outcome to a significant level.

CONCLUSION
This audit has shown that a superiotemporal
sclerocorneal, wedge shaped tunnel incision (with 2
side ports 3 clock hours away from its center) has
visual outcome and posterior capsular rupture rate
comparable to the internationally accepted standards.
Clinical audit is an effective tool to improve the
outcomes of cataract surgery.
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