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D ABsTRACT

Objective: To compare post-operative induced mean astigmatism and visual
acuity in patients undergoing 20-gauge vitrectomy versus 23-gauge vitrecto-
my.

Methodology: It was a randomized controlled trial conducted in the Depart-
ment of Ophthalmology, Lady Reading Hospital Peshawar from December 2015
till December 2016. Total 70 patients were enrolled on the basis of inclusion
and exclusion criteria and were divided into group A and group B randomly
on lottery method. Baseline astigmatism and visual acuity was calculated along
with mean and standard deviation for each patient before surgery. Patients in
group A underwent 20-gauge vitrectomy procedure while patients in group B
underwent 23-gauge vitrectomy procedure. The patients were followed up at
one week after the surgery. Post-operative astigmatism and visual acuity and
their mean and standard deviation were calculated.

Results: In group A, mean pre operative astigmatism was 0.70 +0.39, while in
group B, it was 0.79 +0.44. The mean post operative astigmatism in group A
was 2.21 +0.66, and in group B, it was 0.74 +0.44. Mean induced astigmatism
in group A was 1.52 £0.51, while in group B, it was 0.08 £0.25. The mean pre
operative visual acuity in group A was 1.66 +0.78, while in group B it was 1.41
+0.71. The mean post operative visual acuity in group A was 0.84 +0.42, while
in group B it was 0.67 +0.40.

Conclusion: Vitrectomy with 23-gauge instruments showed decreased induced
astigmatism than 20-gauge vitrectomy; however, there was no significant dif-
ference in the visual acuity between the two procedures.
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D NTRODUCTION

safe procedure with less postoperative discomfort and
requires no scleral sutures.

Surgery induced astigmatism is an unwanted effect

that can lead to poor visual and refractive outcomes in
patients undergoing vitrectomy even when a technically
precise procedure has been performed’. Conventional
20-gauge (G) pars plana vitrectomy requires that a 1.20
millimeter (mm) wide sclerotomy is made after conjunc-
tival peritomy, both sclerotomies and conjunctival inci-
sions should be closed with sutures. Sutures can also
wrap the surface of the eye, leading to postoperative
astigmatism’. With the newer 23G and 25G transcon-
junctival vitrectomy techniques, no sutures are required
due to decreased sclerotomy diameter of these meth-
ods. Scleral incisions are made through the conjunctiva
and are small enough to seal spontaneously. This is a
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When performed with 23G instruments, sclerotomies
have a width of 0.72mm. These sclerotomies are made
by means of a tunnel incision that seal spontaneously.
Instead of a usual perpendicular incision through the
sclera as in 25G surgery, a tunnel-like tangential inci-
sion is made at a 30 to 40 degree angle through the
sclera. Sutures are not required and the wound borders
will close the incision in a valve-like manner via the in-
traocular pressure®3. Previous research*, demonstrated
corneal topographic changes following 20-gauge and
23-gauge vitrectomy procedures. However, few re-
searchers had done the comparison of induced astig-
matism between the above two procedures.
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I wmeTHODOLOGY

This was a randomized controlled trial conducted in
the Department of Ophthalmology, Lady Reading Hos-
pital Peshawar. Duration of study was 1 year, from De-
cember 2015 till December 2016. Inclusion criteria were
all patients in the age range of 18 and 65 years with
rhegmatogenous retinal detachment and with macula
off (diagnosed through slit lamp or B-scan). Patients
with previous history of any intraocular surgery with no
available medical record, patients with hazy cornea as-
sessed through slit-lamp and patients with preoperative
astigmatism of >2.00D measured by keratometer were
excluded from this study to avoid confounding factors.

A total of 70 patients were enrolled after approval
of the study from hospital research ethics committee.
Informed consent was taken from patients. Patients
were divided into two groups; group A and group B
randomly on simple random sampling (SRS). Baseline
astigmatism was calculated and recorded before sur-
gery from each patient by calculating the difference
between horizontal corneal power and vertical corne-
al power. Same keratometer was used throughout the
study by single person. Patients in group A were allot-
ted 20-gauge vitrectomy procedure and for patients in
group B, 23-gauge vitrectomy procedure was used. All
patients in this study were operated by one qualified
ophthalmologist with at least 5 years post fellow ship
experience. The patients were followed up at one week
after the surgery and post-operative astigmatism was

calculated in the same way. Baseline visual acuity was
calculated using snellen’s chart and then converted to
its logMAR equivalent for each group. Post operative vi-
sual acuity was checked at 7th post operative day using
the same method. Data were analysed with SPSS version
20. The variables were pre operative and post operative
astigmatism, induced astigmatism and pre & post oper-
ative visual acuity. Mean = standard deviation of preop-
erative and post operative astigmatism and visual acuity
were calculated. T-test was used to compare difference
between pre operative mean astigmatism, visual acuity
and post op induced astigmatism with unaided visual
acuity in both groups. Categorical variables like gender
were expressed using frequency and percentages. P val-
ue of <0.05 was considered as significant.

D RresuLts

Total seventy patients were included in study; 35 pa-
tients were allotted to each group. In group A, 57.14%
were male while in group B, 60% were males (Figure 1).
The mean age of patients in group A was 53.05 +10.84
(range 20-64 years), while that of group B was 54.48
+8.60 (range 24-65 years).

In group A, mean pre operative astigmatism was
0.70 £0.39, while in group B, it was 0.79 +0.44. Mean
post operative astigmatism and induced astigmatism in
both groups is shown in Table 1. The p value comparing
mean pre operative astigmatism between group A and
group B was 0.37. Other details are shown in Table 1.

Figure 1: Gender distribution
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Table 1: Mean astigmatism

Astigmatism 20 Gauge 23 Gauge P Value

Pre-op Astigmatism 0.70 £0.39 0.79 £ 0.44 0.37

Post-op Astigmatism 221 + 0.66 0.74 + 0.44 <0.0001

Induced Astigmatism 1.52 + 0.51 0.08 + 0.25 <0.0001
Table 2: Visual acuities (log MAR)

Visual Acuity 20 Gauge 23 Gauge P Value

Pre Operative 1.66 + 0.78 141 £ 0.71 0.16

Visual Acuity

Post Operative 0.84 + 042 0.67 + 0.40 0.10

Visual Acuity

P Value <0.0001 <0.0001

The mean pre operative visual acuity in group A was
1.66 £0.78, while in group B it was 1.41 +0.71. The mean
post operative visual acuity and the p value comparing
pre and post operative visual acuities in both groups is
shown in Table 2.

I piscussion

It puts the surgeon in a terrible situation when an ex-
cellent surgery is performed and the result is un expect-
edly poor visual outcome. The above scenario appears
when there is high surgically induced astigmatism that
overshadows the better visual results of the surgery.
In our study, we compared the mean surgery induced
astigmatism of 23-gauge pars plana vitrectomy proce-
dures with that of 20-gauge. This study revealed less
surgery induced astigmatism in 23-gauge vitrectomy
group as compared to 20-gauge. This is important from
early visual recovery point of view. The higher induced
astigmatism in 20-gauge system is believed to be main-
ly due to two mechanisms, suturing of the sclerotomies
and cauterization at the sites of slerotomies>®. High sur-
gery induced astigmatism overshadows the better vi-
sual results of the surgery while patients hope for early
visual recovery. Early result is poor despite good long
term visual prognosis in 20-G vitrectomy.

Some studies revealed that 23 gauge surgery does
not induce significant changes in average corneal pow-
er hence less surgical induced astigmatism, but these do
not compare it with 20-gauge system’. Another study
by Yanyali et al® showed that the surgery induced astig-
matic values reduced significantly after post-operative
1st week of 23-gauge procedures showing that early
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visual rehabilitation may be achieved with 23-gauge
procedures. Again the limitation of the study is that
it did not compare the 23-gauge system with either
20-gauge or 25-gauge system. Citirik et al°, compared
surgery induced astigmatism between 25 and 20-gauge
vitrectomies and have shown that 25-gauge pars plana
vitrectomies produce less astigmatism than 20-gauge
vitrectomies.

Our study observed that 23-gauge procedure pro-
duces less induced astigmatism than 20-gauge pro-
cedure showing it to be superior. The same result was
found in one other local study as well™®. We calculated
the post operative astigmatism only in the early post
operative period. Studies have shown that several weeks
after the surgery, the astigmastism keeps on changing
and may even come to the pre operative status'. Our
study also revealed that although the post operative vi-
sual acuity was better in 23-gauge procedure, however
this difference was not statistically significant between
the two groups. The visual acuity after vitrectomy pro-
cedures keep on changing during the post operative
period, especially after removal of silicon oil or after ab-
sorption of gas, if used'.

I concLusion

Vitrectomy with 23-gauge instrument procedure in-
duces less astigmatism but there is no significant differ-
ence between best corrected visual acuities of 20 versus
23-gauge vitrectomy procedures. We only compared
the visual acuity in early post operative period. Further
evaluation of final visual outcome after a longer follow
up is needed.
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