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Abstract

Purpose: To study the efficacy of air descemetopexy in the management of various types of descemet membrane detachment (DMD).
Materials and Methods: After ethical committee approval, clinical data of 40 patients during the period of December 2017 to December
2018, who developed DMD after cataract surgery were analysed.

Results: Majority of patients (n= 32, 80%) had severe generalized corneal edema, n = 4 had moderated corneal edema & n = 4 had
localized mild corneal edema. Only air was sufficient to reattach DMD in majority of the patients (n=36, 90% cases), only 4 patients who
had very large dmd failed to attach by air. In these patients repeat descemetopexy by 14% C3F8 gas was done which lead to attachment of
descemet membrane with improvement of visual acuity in 3 cases. Complications due to increase intraocular pressure were noted with
these gases.

Conclusion: Air descemetopexy is a safe & efficacious option for DMD repair in most of the cases and it is associated with less postop
complications.
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Introduction

Descemet’s membrane detachment (DMD) is a common
complication after intraocular surgery. It is the basement
membrane of corneal endothelium and it helps keep the
endothelial monolayer in place to maintain the corneal
clearity. When it gets detached, corneal stroma loses its
endothelial pump and aqueous enters the predescemetic
space along a tear in the Descemet’s membrane, such as that
created by a corneal incision or trauma to the Descemet
membrane during any ocular surgeries. DMD should be
suspected when there is localized or diffuse corneal edema
or haziness that persists for over two weeks with a decrease
in visual acuity. If the cornea is relatively clear, the presence
of DMD can be easily detected by slit-lamp biomicroscopy,
but in the presence of severe corneal edema its diagnosis on
slit lamp becomes difficult and anterior segment optical
coherence tomography (AS-OCT) remains the best imaging
tool to diagnose DMD in such cases. Several mechanisms
have been proposed that leads to Descemet detachment
during cataract surgery. The most common cause is
inadvertent insertion of instruments between corneal stroma
and Descemet’s membrane, as first suggested by ‘Scheie’ in
1964. In 1928, soon after the advent of slit-lamp
biomicroscopy, the first systematic description of DMD in
the American literature was made by Bernard Samuels.
Although there are reports of spontaneous resolution of
DMD but with more successful outcomes from simple

pneumodescemetopexy being published, many authors now
advocate early treatment, particularly for scrolled, extensive
and visually impairing central DMD, to hasten visual
rehabilitation and prevent wrinkling, fibrosis and shrinkage
of Descemet’s membrane that can occur with time and result
in poor visual outcome. Considering the significance of
DMD discussed earlier and taking into account the lack of
any clarity in the existing literature for treatment guidelines
i.e. When, How& Which type of DMD should be treated by
Air, C3F8 or SF6 and regarding the efficacy of various
substances used as tamponade such as 100% air,
isoexpansile 14% perfluoropropane (C3F8) and 20% sulfur-
hexafluoride (SF6).

We are doing our study to evaluate the effectiveness of
air descemetopexy in different types and duration of DMD
and why it should be preferred over other gases (14% C3F8,
20% SF6).

Aims and Objectives

1. To study the role of Anterior segment optical coherence

tomography in early diagnosis of Descemet membrane

detachment.

To know the role & failure rate of air descemetopexy.

3. To know the role of other gases perfluoropropane (14%
C3F8), sulphur hexafluoride (20% SF6) in failed cases
of air descemetopexy.
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4. To observe the anatomical and functional outcomes of
air descemetopexy in recent and old cases of DMD

5. To know the factors responsible for failed air
descemetopexy.

Materials and Methods

The proposed study is conducted at Regional Institute of
Ophthalmology (M.D. Eye Hospital, Dr. Katju Road,
Nakhas Kona, Prayagraj, India) from December 2017 to
November 2018, after taking permission from the ethical
committee. A written consent from all the patients was
taken.

This study included the post cataract surgery patients

having descemet’s membrane detachment who were treated
by itracameral air descemetopexy and other gases such as
14% C3F8 or 20% SF6 in failed cases of air
descemetopexy.
Examinations & Investigations done Pre & post-
descemetopexy were After taking the patients demographic
data, each of them were examined for Visual Acuity by
Snellen’s Chart, Slit-Lamp biomicroscopy (to determine the
extent & depth of corneal edema), Anterior segment optical
coherence tomography (Carl Zeiss Meditech, Dublin, CA,
USA) & Intraocular pressure recording(non-contact
tonometer (Topcon CT-80). Post-descemetopexy follow-up
visits were done at 6hrs, day 1, 1 week & 4 weeks.

Study design and sample size

This study was a prospective, cross sectional study.

Total 30 eyes of 30 patients post cataract surgery were
included in the study.

Selection of cases

The inclusion criteria were:

1. The patients with descemet’s membrane detachment
who underwent cataract surgery.

2. Planar & Non-planar both types of Descemet’s
membrane detachment.

3. Both recent and old cases of Descemet membrane
detachment.

The exclusion criteria were:

1. The cause of descemet membrane detachment other
than cataract surgery.

2. Patients with any pre-existing corneal pathology.

3. Patients with any posterior segment pathologies like
optic atrophy, cystoid macular edema, retinal
hemorrhage, retinal detachment etc.

Data collection

The data which were collected from the medical records of

the patient included

1. Patients name, age, sex, address and contact number.

2. The eye operated, type of cataract surgery, date of
cataract surgery & place of surgery were noted.

3. Pre-descemetopexy visual acuity, pre and post-
descemetopexy intraocular pressure(IOP), location and
extent of corneal edema or haziness on slit lamp

biomicroscopy, location & type of DMD whether
planar or non planar, with scrolled edges or without
scrolled edges and duration between descemetopexy
and previous cataract surgery.

4. Other details noted were the type of gas used for
anterior chamber injection.

5. Postoperative details at 6 hrs, day 1, 1 week, 4 weeks
included improvement in corneal edema /haziness seen
on slit lamp, status of DM attachment and best-
corrected visual acuity.

Results

Age and sex distribution

Total 30 eyes of 30 patients were included in the study.
Patients age were distributed in the range of 60-85 years and
the mean age of the patients were 72.5+12.5 years. Out of
total 30 patients, 12 were men and 18 were females.

Types of DMD

Out of the total 30 patients, 25 patients had Planar type of
DMD and only 5 had Non-planar DMD. Out of these 25
patients with planar type of DMD, 20 were without scrolled
margins and 5 were with scrolled margins while all 5 non-
planar DMDs were without scrolled margins.

DMD duration

We divided patients into two groups, first group with the
duration of DMD <15 days (time period from the date of
cataract surgery till the time of air descemetopexy.) and
called it as ‘recent” DMDs, second group which included
patients with >15 days of DMD were called ‘old” DMDs.
Out of total 30 patients, 19 were recent DMDs and 11 were
old.

Visual acuity

Pre - descemetopexy vision in almost all the patients were
poor either FC or HM. Post —descemetopexy BCVA of 22
(73%) of the patients out of 30 showed improvement to upto
6/6-6/18, while 8 (27%) of the patients showed not much
improvement in the final visual outcome and their vision
remained between 6/24-HM. Fig. 4 shows the graphical
representation of BCVA.

Reattachment rate (%) of DMD with Air on AS-OCT
Out of total 30 patients,26 patients (87%) i.e 25 planar
DMDs, scrolled or without scrolled margins & 1 non-planar
DMD showed reattachment with air descemetopexy on AS-
OCT in first attempt even at 6hrs of followup and only 4
failed to reattach by air. All these 4 failed cases showed
reattachment on repeat descemetopxy by using gas 14%
C3Fs.

On applying Fischer exact test for statistical analysis for
reattachment rate of DMD by air on AS-OCT, it was found
to be statistically significant i.e p<0.05. No post-operative
complications were noted with air but patients in whom
C3F8 gas was used, almost of them complained of eyeache,
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nausea, vomiting due to raised intraocular pressure and were
treated with antiglaucoma drugs.

DMD
Pre op images

Discussion

Descemet’s membrane detachment (DMD) is a common
complication after intraocular surgery specially after
cataract surgery. There is a relative paucity in the literature
regarding the guidelines for the management of DMD.
Some of the questions that still remain unanswered are,
whether an intervention is warranted in all cases of DMD,
and if required, what duration is ideal, which is the best
agent to treat it with, and whether any other factors
influence its final outcome.

We studied the role of AS-OCT in early diagnosis of
patients with Descemet’s membrane detachment and the
role of only 100% air initially in various types of DMD.
Other gases such as C3F8 or SF6 were used only if
descemet membrane failed to reattach by air in first attempt.
We also compared the anatomical & visual prognosis of air
descemetopexy in recent versus old cases of DMD. In the
present study, the mean age at the time of presentation was
73 years (range, 60—75 years). There were a total of 17 cases
between the age group 60, 70 years, 10 between 71-80 years
and 3 cases more than 80 years. The two studies in India
show a relatively younger age group (Rajat Jain53). It may
be explained by the fact that cataract occurs early in India.

Majority of the patients were females which similar
studies such as Alexander S33, Abraho da Roacha37 and
Rajat Jain53. The occurrence of DMD was found more in
the female population suggesting delayed surgical
intervention. Females are presented to the hospital in the
late stages of cataract, when the vision has deteriorated to a
large extent or cataract associated complications have
occurred. Follow up was also very difficult in female
patients as they are relatively more dependent on family
members to take them to the hospital.

In our study, all the patients presenting with corneal
haze post cataract surgery were examined over slit lamp
before going for AS-OCT. Most of the patients showed
descemet’s membrane detached on slit lamp which was
confirmed further on AS-OCT but in the patients with
severe corneal edema involving almost entire cornea DMD
can be detected only on AS-OCT. Several studies have also
shown the use of OCT such as Bryan J. Winn40, Yusen
Huang 52, Rajat 53,58, Sonia Kothari62. It is useful to
document and follow the postsurgical detachment of DMD
and also to determine the site, configuration, and extent of
the DMD, thus guiding the treatment.

DMD has been classified by Mackool and Holtz as
‘Planar’ if separation between Descemet membrane and
corneal stroma is <Imm and ‘Non-Planar’ if separation is >
1mm on anterior segment optical coherence tomography
(AS-OCT). Types of DMD which we found in our study
were mostly Planar. Out of total 30 cases, 25 were planar
and only 5 were planar. In 25 planar DMDs, 5 were with
scrolled edges. and 20 without scrolled edges.

We observed in our study that the location of DMD
whether involving the inferior or superior quadrant of the
cornea had no effect on the reattachment rate by air
decsemetopexy. While in one of the study done by Namrata
Sharma65 etal in which the DMD in superior half of cornea
with planar configuration alone were treated by air
descemetopexy, and those with scrolled edges were
managed by intracameral 14% C3F8 injection. DMDs that
were in inferior half of cornea with planar or scrolled edges
were managed using 14% C3F8.

In the present study we divided the patients into 2
groups based on duration of DMD. 19 patients who
presented within 15 days of cataract surgery, they were
classified as ‘recent DMD’, while those who presented after
15 days of cataract surgery were classified into ‘old DMD”.
We observed that the duration of DMD had no influence on
the anatomical reattachment by air dsecemetopexy, it was
similar either with recent or old DMD, but the final visual
outcome was influenced by the duration of DMD. There
were 8 patients out of total 30 who did not showed
improvement in final visual acuity post descemetopexy and
out of these 8 patients, 7 were ‘old DMD’ cases.

There are several reports of spontaneous DMD
reattachment by Minkovitz JB8 and Morrison LK9 but
delayed repair may be complicated by fibrosis, shrinkage,
and wrinkling of DM, which may subsequently prevent
reattachment as reported by Mackool RJ14 and Macsai 29.

We treated all 30 cases of Descemet’s membrane
detachment with intracameral injection of air in the first
attempt. Air was used in planar and non-planar both types of
DMD, whether with scrolled margins or without scrolled
margins. We found that out of 30 cases, 26(87%) cases
showed successful reattachment by air only within 6 hrs
post-descemetopexy, but 4 cases failed to attach by air in
first attempt and they were scheduled for repeat
descemetopexy by 14% C3F8 gas or 20% SF6 depending on
our senior surgeon’s choice. Though these gases lead to
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reattachment of descemet’s membrane in failed cases but we
observed complications such as vomiting, severe eyeache
and raised intraocular pressure in 3 cases out of 4.

Anterior chamber injection of gas as the primary
management strategy has been well described by Makley
TA Jr2. It can hasten the absorption of corneal edema and,
thus, visual recovery.

BCVA we found that out of the 30 patients 22 (73%%)
patients had final visual acuity between 6/6-6/18 whereas 8
(27%) patients had final visual acuity between 6/24-FC. The
BCVA assessment was done after 1 day, 1 week and 1
month of descemetopexy. 8 patients in whom final BCVA
doesn’t so improvement, 7 of them were ‘old DMD’ & only
1 was ‘recent DMD’. 5 were Non-planar type & 3 were of
Planar type.

The BCVA was found to be better in eyes who had
presented with localised corneal edema and in patients with
a good follow up.

4 out of 30 patients required repeat intervention in our
study, All these 4 patients had Non-Planar extensive DMDs,
these failed to reattach primarly by air only as it does not
last longer and gets absorbed within 3 days. These large
Non-Planar DMD required gases which lasts longer, so
repeat descemetopexy by 14% C3F8 gas was done.

Attachment was seen by 14% C3F8 in all these 4 cases,
1 week post repeat descemetopexy.

Conclusion

So, we conclude our study by recommending, the use of
only Air for almost every type & duration of DMD for
descemetopexy, as the anatomical and visual both outcomes
were found significant and isoexpansile gases such as 14%
C3F8 or 20% SF6 should be used only when air
descemetopexy fails to reattach, such as in cases with
extensive  non-planar DMDs.  Post-descemetopexy
complications were also high with them as compaired to air,
so air is a safe, easy, cheap and effective option for
descemetopexy.
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