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Abstract
Descemet’s membrane detachment (DMD) is a rare but serious complication of phacoemul-
sification surgery. A small DMD may resolve spontaneously, but extensive DMD often requires 
intracameral injection of air, nonexpansile gases, or expansile gases. A 92-year-old man who 
underwent phacoemulsification and aspiration with intraocular lens placement in the right 
eye had significantly reduced visual acuity, with a hazy cornea after surgery. Anterior segment 
optical coherence tomography (AS-OCT) examination revealed extensive DMD throughout 
the cornea. He was treated with intracameral injection of 20% sulfur hexafluoride. As a result, 
the Descemet membrane was successfully reattached, and the corneal edema resolved. AS-
OCT was helpful in confirming the presence and extent of DMD, provided useful information 
to determine the appropriate treatment, and was useful for monitoring DMD.
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Introduction

Descemet’s membrane detachment (DMD) is a rare but serious complication of cataract 
surgery [1]. The incidence of visually significant DMD after phacoemulsification surgery is 
0.044% per year [2]. Descemet’s membrane is responsible for maintaining the clarity of the 
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cornea; therefore, DMD causes stromal swelling, epithelial bullae, and significant loss of 
vision. Although there have been some reports of spontaneous reattachment of the Descemet 
membrane [3, 4], the efficacy of pneumodescemetopexy with intracameral air or gas (15–20% 
sulfur hexafluoride [SF6] or 12–14% perfluoropropane [C3F8]) injection has been reported in 
severe cases [5]. If the cornea is relatively clear, the presence of DMD can be easily detected 
by slit-lamp biomicroscopy. However, in the presence of severe corneal edema, anterior 
segment optical coherence tomography (AS-OCT) is useful for confirming the diagnosis and 
choosing an appropriate treatment [6].

We describe a patient with extensive DMD following phacoemulsification and aspiration 
(PEA) with intraocular lens (IOL) placement, which was diagnosed using AS-OCT and managed 
successfully with intracameral injection of 20% SF6.

Case Presentation

A 92-year-old male patient underwent superotemporal clear-corneal PEA with posterior 
chamber IOL implantation in the right eye. Although partial zonular dehiscence occurred due 
to a weak Zinn’s zonule, the surgery was performed successfully, and the IOL was implanted 
in the capsular bag. The patient presented with a hazy cornea in the right eye after the surgery 
and was referred to our hospital on postoperative day 3.

The best-corrected visual acuity was hand motion at 30 cm, and the intraocular pressure 
in the right eye was 10 mm Hg. Although diffuse corneal edema was noted and DMD was 
observed on slit-lamp examination, the details were unclear (shown in Fig.  1a). AS-OCT 
using Tomey CASIA SS-1000 (Tomey Corporation, Nagoya, Japan) revealed extensive DMD 
throughout the cornea but no obvious scrolling. Since the DMD was large and visual 
impairment was severe, we opted for surgical intervention. In the operating room, the 
anterior chamber was filled with 20% nonexpansile SF6 through a superonasal paracen-
tesis tract, which was created under AS-OCT guidance in an area where the Descemet 
membrane was attached, without any complications. The patient was maintained in the 
supine position after the operation and was administered eye drops of betamethasone, 
moxifloxacin, bromfenac, atropine, and ripasudil, a Rho-associated protein kinase inhibitor, 
to heal the endothelial cells. Three days postoperatively, SF6 filled 40% of the anterior 
chamber, and AS-OCT showed partial resolution of the DMD (shown in Fig. 1b). One month 
later, no gas was detected in the anterior chamber, and the DMD had completely disap-
peared (shown in Fig. 1c). Corneal edema resolved, and the visual acuity improved to 20/20 
with a significant improvement in the clearance of the cornea, although the corneal endo-
thelial cell count reduced from 2,307 cells/mm2 at the examination before PEA + IOL at the 
previous hospital to 1,264 cells/mm2.

Discussion

Small DMDs can resolve spontaneously, but large DMDs can lead to loss of vision and 
require surgical intervention. Although several surgical options, such as pneumodesce-
metopexy using air, SF6, or C3F8; tamponade with viscoelastic substances or perfluoro-
carbons; and suturing with 10-0 nylon, have been reported for the treatment of DMD, pneu-
modescemetopexy with intracameral air or 20% SF6 is preferred mainly due to its ease of 
execution and good outcomes [5]. However, it is still controversial whether air or SF6 gas 
is better for the treatment of DMD. Schaub et al. [7] reported that the use of 20% SF6 signif-
icantly reduced the rate of graft detachment requiring rebubbling after Descemet membrane 
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endothelial keratoplasty (DMEK) compared with the use of air in their retrospective study 
including 854 eyes that underwent DMEK. SF6 was suspected to be more toxic to corneal 
endothelial cells and induced more inflammation than air in animal studies [8], whereas 
other reports showed that there were no significant differences in corneal endothelial cell 
loss between the 20% SF6 and air groups in a clinical setting [7, 9]. More recently, Einan-
Lifshitz et al. [10] reported that in their retrospective study including 82 patients who 
underwent DMEK, air tamponade had no inferiority in the rebubbling rate, and that air was 
a better tamponading agent because it was a readily available and short-acting agent. In our 
patient, a single intracameral injection of SF6 gas was effective in resolving corneal edema 
rapidly without IOP elevation and the need for rebubbling. However, the reduction in the 

a b c

Fig. 1. Clinical course of DMD before and after intracameral 20% SF6 injection. Slit-lamp photographs (top 
row) and AS-OCT images (second row and below) before (a), 3 days after (b), and 1 month after SF6 injection 
(c). a Before SF6 injection, severe corneal edema and DMD are observed, and AS-OCT images show extensive 
DMD and a thickened cornea. b Approximately 40% of SF6 gas exists in the anterior chamber, and corneal 
edema persists 3 days after SF6 injection. AS-OCT images show that most of the Descemet membrane has re-
attached, but partial DMD exists inferiorly. c Corneal edema has improved 1 month after SF6 injection. No 
DMD is observed in AS-OCT images. The extent of mydriasis is different during the scan periods, but the scan 
locations are nearly identical and in the same row as seen in the small windows in the upper left corner of 
the AS-OCT images. DMD, Descemet’s membrane detachment; SF6, sulfur hexafluoride; AS-OCT, anterior seg-
ment optical coherence tomography.
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number of endothelial cells was 45%, which was slightly larger than that reported in 
previous studies on DMEK (30 ± 11%) [9]. Although the main cause of endothelial cell loss 
in our patient may be the PEA + IOL procedure, we should pay attention to the possible 
endothelial cell damage during the treatment for DMD.

Extensive DMD induces corneal edema and opacification; consequently, the diagnosis of 
DMD on slit-lamp examination can be difficult. AS-OCT is a useful tool for confirming the 
presence and extent of DMD, which can help determine the appropriate treatment [11]. Mout-
souris et al. [12] reported that AS-OCT was able to add diagnostic information in 36% of eyes 
for which definitive information could not be obtained by slit-lamp biomicroscopy alone. 
Kumar et al. [13] proposed the AS-OCT-based algorithm, which is based on the height, extent, 
and length of DMD, with or without pupillary axis involvement, for deciding the treatment. In 
our patient who had extensive DMD with diffuse corneal edema, AS-OCT was useful for 
confirming DMD and evaluating its extent. AS-OCT was also useful for identifying the intra-
cameral injection site where the Descemet membrane was attached and for monitoring the 
recurrence of DMD after treatment.

Conclusion

AS-OCT was useful for diagnosing DMD and determining treatment, and intracameral 
injection of 20% SF6 was efficacious for the treatment of large DMD.
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