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Abstract:

Purpose: Outcomes of idiopathic macular holes surgery with SF6 gas and role of OCT.

Methods : Prospective pre-post operative hospital based case series of 26 eyes of 26 patients with stage 2,3 and
4 macular holes that underwent pars plana vitrectomy, BBG-assisted internal limiting memebrane (ILM) peel,
sulfur hexafluoride (SF6) gas temonade and 2 days face-down positioning.

Results: : The anatomical closure rate was 84.61% (22 of 26 eyes) and Visual improvement at 6 weeks
0.152+0.078 (SD) decimal from preoperative BCVA 0.109£0.042 (SD) decimal was found to be significant
(p=0.001) ; OCT enabled 53.85% (14 of 26 eyes) macular hole closure on second postoperative day witha
single operation.

Conclusions: Short-acting gas tamponade in macular hole surgery allows rapid visual rehabilitation. OCT is a
very useful investigating tool in predicting and explaining the outcomes after macular hole surgery.
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I.  Introduction

A full thickness macular hole (FTMH) is defined as a defect of all layers of retinal tissue, from the
internal limiting membrane (ILM) through segments of the photoreceptor layer, involving the anatomic fovea.

Idiopathic macular holes are related to aging and usually occur in people over age of 60 years.>* Gass
classified senile full thickness macular holes and their precursor lesions based on their biomicroscopic and
histopathologic analysis®.

I Impending hole — Tractional shallow detachment of fovea

la— Yellow spot at fovea

Ib — Yellow halo at fovea

I FTMH noted clinically with defect <400um in diameter

i FTMH >400um in diameter with surrounding cuff of fluid with or

without pseudo-operculum

IV FTMH with further development of a complete PVVD with anterior displacement of pseudo-operculum

Vitreous surgery for full thickness macular hole was first initiated by Kelly and Wendel (1991).>°
Since then the techniques of surgery have passed through numerous modification and excellent anatomical
(98%) and functional (96%) results are obtained.’

Conventional surgery involves pars plana vitrectomy and ILM peeling which would eliminate the
forces of secondary vitreoretinal traction. Replacement of intraocular volume with internal gas tamponade
provides a smooth template for glial cell migration which would optimize reapproximation of the edges of the
macular hole.?

Most studies indicate that better anatomical and functional outcomes can be achieved after peeling.”*
Furthermore, ILM peeling may prevent reopening of the macular hole.*®

To maximize the effects of the gas, a long-acting gas and a long duration of face-down positioning
have been used. However, this practice is not easily tolerated by elderly patients and patients with poor
cardiopulmonary function. Patients may become distressed and avoid surgery if advised to maintain a face-down
position for more than a week postoperatively. Many study shows that macular hole surgery with sulfur
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hexafluoride (SF6) gas achieves similar or higher results to perfluoropropane (C3F8), perfluoroethane (C2F6),
and air is absorbed faster than C3F8, allowing quicker visual rehabilitation for the patient.*®?

OCT enabled confirmation of more than half of MH closure (62.5%) the day after surgery even in gas-
filled egllezsz. This imaging method may be a good indicator to determine when to stop posturing for each
patient.”"

Using a tamponade with short-acting gas, only strict postoperative positioning ensures the contact of
the gas bubble with foveal tissue and gains significance with reducing bubble size.

The indication of face-down positioning may be important when a short-lasting tamponade is chosen in
macular hole surgery.

In the present study, an effort was made to detection of idiopathic macular hole closure with OCT
machine, with the use of SF6, a short-acting gas tamponade, and a short period of 2 days face-down positioning.

Il. Materials & Methods
This was a prospective pre-post operativehospital based case series study done at Upgraded
Department of Ophthalmology, SMS Medical College, Jaipur. 26 eyes of 26 patients were recruited in the study.

Inclusion criteria:
¢ Idiopathic macular hole stage 2-4
e Visual acuity < 6/18

Exclusion criteria:
e All type of macular hole caused other than idiopathic origin

Statistical analysis-Qualitative data was summarized in the  form of proportion. Quantitative data was
summarized in the form of mean and standard deviation. The difference in pre and postoperative mean value
was analyzed using paired t test. The level of significance for all statistical analysis was kept 95%.

Ophthalmological examination included best corrected visual acuity (BCVA), slit lamp
biomicroscopy, indirect ophthalmoscopy, optical coherance tomography(OCT, TOPCON). Surgical procedure
included 23 G pars plana vitrectomy, Brilliant Blue-G satined ILM peeling , 20% SF6 gas tamponade and
postoperatively face-down positioning for 2 days.

I11. Results
e Inour study the mean age was 60.42+7.30 years. There were 15 female (57.7%) and 11 male (42.3%)
e The anatomical closure rate was 84.61% and; OCT enabled 53.85% macular hole closure on second
postoperative day.

Figure 1: OCT picture of a case of full thickness macular hole
10 07259 Name: prabhat devi Segment: Retine Fye: OO(0 Dste: A/1/2018  Time: 314047 PM Age: 62 Scan Mode:
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Figure 2: OCT picture of same patient showing closure of macular hole

ID: n7253 Name: prablioti devi Segment: Retina Eye: OD(R) Date: 20/6/2018 Time: 1:1407 P Age: 63 Scan Mar

e st

Table 1: Macular hole closure on OCT

OCT
Postoperative No. %
Day 1 10 38.46
Day 2 14 53.85
Day 7 19 73.07
Week 4 22 84.61
Week 6 22 84.61
Graf 1: Anatomical outcome after surgery
Postoperative OCT closed macular
holes
100
80
60
40
20
0

Day 1 Day 2 Day 7 week 4 | week 6 ‘
% 38.46 53.85 73.07 84.61 84.61

Out of 26 patients 10 patients had hole closure on day 1%, 14 on day 2", 19 on day 7", and 22 on week
4™ and 6™. Four patients reported non-closure of hole and hence surgical failure. So in 73% patients MH was
found closed within 7 days after surgery.

e Best corrected visual acuity (BCVA) was determined by Snellens acuity chart and was converted to
Decimal values.

I.  Changes in BCVA from preoperative 0.109+0.042 (SD) decimal to 4 week BCVA 0.11+0.042 (SD)
decimal postoperative were not found to be significant (p=0.688)

Il. Improvement in BCVA 0.152+0.078(SD) decimal at 6 week postoperative was found to be significant
(p=0.001)

DOI: 10.9790/0853-1810031621 www.iosrjournals.org 18 | Page



Study of Outcomes of Idiopathic Macular Holes Surgery with Sf6 Gas and Role of Oct.

Visual acuity pre & postoperative
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0.14
0.12

0.1
0.08
0.06
0.04
0.02

pre-op VA post-op 4 wk post-op 6 wk

e Anatomical closure according to stages
Hole size < 400 pm diameter hole (stage 2) shows 100% closure whereas > 400um (stage 3 and 4) 75%
closure; but this difference was not significant (p=0.2148)

Table 2: Macular hole closure according to stages on OCT

OCT stage 2 stage 3 stage 4 P value
closed 10 7 5 0.2148
open 0 2 2
total 10 9 7

Graf 2: Macular hole closure according to stages on OCT

OCT postoperative
in stages
15
10
5
° B | - -
stage 2 stage 3 stage 4
mclosed 10 7 5
= open 0 2 2

mclosed ®open

e Mean BCVA at 6 weeks in stage 2 was (0.225+0.055) higher than stage 3 (0.100£0.029) and stage 4
(0.114+0.074); and it was statistically significant (p=0.000)

Graf: 3 Visual Acuity according to stages

Visual Acuity in stages
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e  Preoperative mean IOP was 16.15+3.355 mmHg and at 6 weeks was 16.04 £3.206 mmHg. This change was
not statistically significant (p=0.791)

IV. Discussion

The mean age of patients was 61.42 + 7.30 years. Out of these 15 (57.7%) patients were female and 11
(42.3%) were male. Diagnosed idiopathic macular hole is more prevalent in middle aged women, the similar
finding were seen in our study and supported by one study (1994)? Evans JR et al(1998).°

Following macular hole surgery, the overall anatomical closure rate was 84.61%; These findings in
accordance with Kelly and Wendell et al (1993)°73% closure rate and Kwok et al (2003)** 90% closure rate
whereas Da Mata AP et al (2004)’ 98% closure, Kim et al (2008)* 90% closure rate, Christensen UC et al
(2009)* 95% closure rate for stage 2 and 3, this difference was probably because of small sample size and or
preoperative differences in stages of macular hole.

The improvement in visual acuity at 6 weeks was found to be statistically significant p= 0.001. These
findings are consistent with Kelly and Wendell (1993)°Da Mata AP et al (2004)’, Kwok et al (2003)",
Christensen UC et al (2009)* all of them have reported significant improvement in visual acuity
postoperatively.

Even after successful hole closure, visual acuity does not return to normal.This can be better explained
to some extent by OCT as type of macular hole, its pathology, disruptions to the retinal pigment epithelium,
photoreceptor 1S/OS status, choriocapillary complex and Ellipsoid zone external limiting membrane.?*?

According to hole size, hole with < 400 um diameter hole (stage 2) shows 100% closure whereas >
400um (stage 3 and 4) 75% closure. Also, better BCVA was noticed in small diameter hole and it was
statistically significant. BCVA in stage 2 was higher than stage 3 and stage 4 with statistically significant.
These findings are consistent with the finding of Michael S. Ip et al (2002)? reported 92% closure with
preoperative macular hole diameter < 400 um whereas only 56% closure with hole diameter > 400um.

In our study OCT enabled 53.85% (14/26) macular hole closure on second postoperative day. These
findings are somewhat inferior to Masuyama et al (2009)** who reported 62.5% MH closure the day after
surgery and Niladri saha et at (2011)% concluded that macular holes can close within 24 hours postoperatively.
This difference may be due to gas-tissue interface, small sample size and /or preoperative differences in stages
of macular hole.

In our study two patients developed rise in intraocular pressure and were managed medically whereas
four patients developed cataract.

V. Conclusion

The following conclusion can be drawn from the present study;

e Short-acting gas tamponade allows macular holes to be closed with a high success rate, short duration of
visual impairment and rapid postoperative rehabilitation.

e More than half of macular holes close after second postoperative day.

e Even after successful hole closure, visual acuity does not return to normal. OCT also may help in
explaining to some extent in the poor visual gain even after surgical success ie; Macular bed changes with
duration (RPE-Choriocapillaris complex and ellipsoid zone), External limiting membrane changes, 1S/OS
junction etc.

o OCT is avery useful investigating tool, in predicting the outcomes after macular hole surgery.
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