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A B S T R A C T   

Purpose: The aim of this report was to describe a case of cataract surgery and Descemet stripping automated 
endothelial keratoplasty (DSAEK) after cytomegalovirus (CMV) corneal endotheliitis and bullous keratopathy 
(BK) following immunosuppressive treatment for Mooren’s ulcer. 
Observations: A 64-year-old man was referred to our hospital because of peripheral ulcerative keratitis in his left 
eye. He had a history of trabeculectomy for open angle glaucoma in his left eye. He was diagnosed with Mooren’s 
ulcer and treated with topical betamethasone and tacrolimus with systemic cyclosporine. The corneal ulcer 
improved, but the peripheral cornea thinned from 6 to 12 and 0–2 o’clock. Five months later, cells were observed 
in the left anterior chamber, and real-time polymerase chain reaction examination of the aqueous humor showed 
CMV-DNA-positive results. The patient was diagnosed with CMV corneal endotheliitis, and oral ganciclovir was 
administered. Fifteen months after the initial presentation, BK appeared with decreased vision to 20 cm/n. d. 
After confirmation of negative CMV-DNA in the aqueous humor, DSAEK was performed following cataract 
surgery. The postoperative visual acuity recovered to 0.3. Mooren’s ulcer exacerbation and CMV corneal 
endotheliitis did not recur postoperatively. 
Conclusions and Importance: This is the first report of a case in which a patient with Mooren’s ulcer developed BK 
due to CMV corneal endotheliitis and required DSAEK. Cataract surgery and DSAEK could be performed without 
issue by creating the main wound and side ports in a manner that avoids the thinned parts of the cornea.   

1. Introduction 

Mooren’s ulcer is a progressive and painful idiopathic peripheral 
corneal ulcer. The treatment for Mooren’s ulcer includes steroids and 
immunosuppressive agents, and corneal transplantation is required in 
case of corneal perforation.1,2 In contrast, adverse effects of long-term 
administration of steroids and immunosuppressive agents have also 
been reported, such as cytomegalovirus (CMV) corneal endotheliitis,3,4 

resulting in bullous keratopathy (BK) after anterior uveitis.5 Further-
more, it is difficult to perform corneal transplantation in patients with 
Mooren’s ulcer because the peripheral cornea of these patients is often 
very thinned and easy to perforate. Therefore, careful observation and 
ingenuity are required for the clinical decision of corneal trans-
plantation for patients with Mooren’s ulcer. However, our research 
showed that no study has reported Descemet stripping automated 
endothelial keratoplasty (DSAEK) performed for patients with Mooren’s 

ulcer with BK due to CMV corneal endotheliitis. Herein, we report our 
experience of a case in which cataract surgery and DSAEK were suc-
cessfully performed for BK owing to CMV corneal endotheliitis after 
immunosuppressive treatment for Mooren’s ulcer. 

1.1. Case report 

A 64-year-old man with a peripheral corneal ulcer in his left eye was 
referred to our hospital. He had bilateral primary open angle glaucoma 
and had undergone trabeculectomy of the left eye 5 years earlier. He 
visited a local ophthalmologist with the chief complaint of conjunctival 
hyperemia and pain and afterward, our hospital for consultation. At the 
initial presentation, hyperemia and cells inside the anterior chamber 
were observed in his left eye (Fig. 1a and b). A corneal ulcer with cell 
infiltration in the superior cornea was also found. The best-corrected 
visual acuity (BCVA) of his left eye was 0.4. As a result of systemic 
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medical examination, including for collagen disease, he was diagnosed 
with Mooren’s ulcer, and treatment was initiated with topical 0.1% 
betamethasone 8 times daily, 0.1% tacrolimus 4 times daily, 0.3% 
gatifloxacin 4 times daily, and systemic cyclosporine 400 mg/day. The 
corneal ulcer resolved after 3 months, although thinning of the cornea 
was observed at 0 to 2 and 6 to 12 o’clock. 

Two months later, he complained of reduced visual acuity in the left 
eye. Cells and massive broad keratic precipitates (KPs) in the anterior 
chamber were observed in his left eye with conjunctival hyperemia 
(Fig. 1c). The BCVA in the left eye was 0.3. Because real-time 

polymerase chain reaction (PCR) examination of the aqueous humor 
of the left eye revealed 1.5 × 107 copies/ml of CMV-DNA, he was 
diagnosed with CMV corneal endotheliitis. Therefore, topical tacrolimus 
and systemic cyclosporine were discontinued, and oral valganciclovir 
(900 mg/day) was administered for 6 weeks with topical 0.1% beta-
methasone eye drops 6 times daily. Three months later, real-time PCR 
revealed remaining 4.0 × 104 copies/mL of CMV-DNA in the aqueous 
humor, and oral valganciclovir was administered for another 6 weeks. 
Four months later, CMV-DNA was not detected by real-time PCR in the 
aqueous humor, and no relapse of the anterior uveitis was observed with 

Fig. 1. Photographs of the anterior segment of 
the patient at the occurrence of Mooren’s ulcer 
and of cytomegalovirus (CMV) corneal endothe-
liitis. 
a. Photograph of the anterior segment of the pa-
tient at the occurrence of Mooren’s ulcer. Hy-
peremia and cells inside the anterior chamber are 
observed in his left eye. b. Fluorescein staining 
image of the anterior segment at the occurrence 
of Mooren’s ulcer. Broad corneal epithelial defect 
is observed in the superior cornea. c. Photograph 
of the anterior segment of the patient at the 
occurrence of CMV corneal endotheliitis. Cells 
and massive broad keratic precipitates in the 
anterior chamber are observed in the patient’s 
left eye with hyperemia.   

Fig. 2. Photographs of the anterior segment of 
the patient after the occurrence of bullous ker-
atopathy following cytomegalovirus corneal 
endotheliitis. 
a. Photograph of the anterior segment of the 
patient with bullous keratopathy. The cornea 
became thick and hazy owing to bullous kerat-
opathy. No hyperemia or cells in the anterior 
chamber are observed. b. Fluorescein staining 
image of the anterior segment. Corneal edema is 
observed. No corneal epithelial defect is 
observed. c. Image of anterior-segment optical 
coherence tomography of the patient with 
bullous keratopathy. Central corneal thickness is 
815 μm, and the thinnest corneal thickness is 329 
μm d. Photograph of the anterior segment of the 
patient with bullous keratopathy after cataract 
surgery.   
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use of betamethasone 6 times daily. 
However, 15 months after the first presentation, corneal edema 

occurred in the left eye (Fig. 2a and b). Central corneal thickness was 
increased to 815 μm and visual acuity decreased to 20 cm/n. d. in the left 
eye (Fig. 2c). Because CMV-DNA was negative in the aqueous humor, the 
main reason of deteriorated visual acuity was considered to be BK with 
cataract. Therefore, cataract surgery was first performed through a 2.75- 
mm sclerocorneal incision at 4 o’clock with local anesthesia. Corneal 
epithelial removal, 0.1% trypan blue injection into the anterior cham-
ber, and a hands-free chandelier endo-illumination system were used to 
help visualize the intraocular procedures. With a 27-gauge needle, two 
small holes were created at the 8 and 10 o’ clock positions 3.5 mm from 
the limbus, through which the chandelier fiber optic probes (BrightStar 
endoilluminator, DORC International, Zuidland, The Netherlands) were 
inserted. After phacoemulsification and aspiration, the intraocular lens 
was inserted in the capsule. After cataract surgery, the BCVA increased 
to 0.03, and no recurrence of CMV corneal endotheliitis or Mooren’s 
ulcer was observed (Fig. 2d). 

Two months after the cataract surgery, DSAEK was performed with 
local anesthesia. The patient’s left eye had a bleb at 11 o’clock, and 
peripheral corneal thinning was observed from 6 to 12 and 0 to 2 o’clock 
(Fig. 3a). Ingenuity was required to create the corneal incisions in a 
manner that would avoid the peripheral thin cornea. We made a 5 mm 
corneal main incision (3 o’clock) and three side ports (2, 5, 9 o’clock). 
The 9 o’clock side port was created at the center side from the peripheral 
thinning area. Leaving an anterior chamber maintainer at 6 o’clock, 

Descemet’s membrane stripping was conducted with a reverse Sinskey 
hook through the 2 o’clock side port, and 8-mm endothelial graft was 
inserted using the pull-through technique with a Busin glide and DSAEK 
forceps. After two 10–0 nylon sutures at the main incision, filtered air 
was injected into the anterior chamber. Postoperatively, the BCVA 
improved to 0.3 and corneal thickness decreased to 597 μm (Fig. 3b). 
Corneal endothelial cell density was 938 cells/mm.2 During the 
15-month postoperative follow-up, no CMV corneal endotheliitis 
recurred with betamethasone and gatifloxacin 2 times daily 
administration. 

2. Discussion 

We experienced the case of a patient who had CMV corneal endo-
theliitis after immunosuppressive therapy for Mooren’s ulcer and finally 
required DSAEK. There have been several previous reports of DSAEK 
and Descemet membrane endothelial keratoplasty (DMEK) for BK due to 
CMV corneal endotheliitis6–9; however, there has been no report of 
DSAEK for BK with CMV corneal endotheliitis following Mooren’s ulcer. 
It is often technically difficult to perform DSAEK when the cornea is 
thinned or strongly clouded. Several technical modifications, such as 
removal of the recipient epithelium and biological staining of the donor 
and recipient tissues with trypan blue, have been reported to improve 
intraocular visibility under conventional microscopy.10–12 In our case, 
DSAEK was performed without issue by creating a wound and side ports 
that avoided the peripheral thin corneal region. DSAEK was performed 
because DMEK had not yet been introduced in our hospital at that time. 
Additionally, we also safely performed phacoemulsification and aspi-
ration with intraocular lens insertion in the capsule using a chandelier 
before DSAEK. Cataract surgery was performed separately because we 
aimed to perform the corneal endothelial transplant with less intraoc-
ular inflammation than what could be caused by combined cataract 
surgery. Mooren’s ulcer has been reported to occur after corneal trauma 
and surgery.13 A corneal ulcer starts in the periphery and may progress 
centrally or circumferentially to involve the entire cornea.14–16 

Furthermore, some reports have shown that cataract surgery in eyes 
with Mooren’s ulcer is safe with no disease reactivation immediately 
postoperatively, and disease-free intervals of 6 months or longer before 
surgery have been reported along with scleral incisions with favorable 
outcomes.17,18 In the current study, the trabeculectomy of the left eye 
that the patient had previously undergone possibly caused Mooren’s 
ulcer. Additionally, no CMV corneal endotheliitis or Mooren’s ulcer 
relapse was observed after cataract surgery or DSAEK. 

It has been reported that most CMV anterior uveitis and corneal 
endotheliitis cases in immunocompetent patients show specific clinical 
expressions, including mild anterior chamber inflammation, coin- 
shaped KPs, increased intraocular pressure, and corneal endothelial 
cell loss,6,19 which are likely to present as recurrent acute anterior 
uveitis. A previous study including 109 eyes of 106 patients with CMV 
endotheliitis reported that topical steroids were being used by 96.3% of 
patients at the time of CMV endotheliitis diagnosis.3 It was speculated 
that immunosuppressive treatment using topical steroids or cyclo-
sporine A might have facilitated CMV reactivation and the development 
of CMV uveitis and endotheliitis.4,5 Continuous topical application of 
0.5% ganciclovir was found to be effective for the prevention of CMV 
endotheliitis recurrence after DSAEK.20 In this case, anti-CMV treatment 
was discontinued after DSAEK, but no recurrence of CMV corneal 
endotheliitis was finally observed. 

Cataract surgery under conventional microscopic illumination is 
challenging in patients with corneal edema because of poor visibility of 
the lens and anterior capsule. Anterior capsule staining with indoc-
yanine green or trypan blue is helpful for capsulorrhexis to enhance 
visibility.21,22 In this case, we used anterior chamber illumination for the 
cataract surgery. The anterior chamber illumination technique using a 
light pipe has been reported to be helpful in cases with mild or moderate 
corneal haze.23 Although peripheral thinning and haze were observed, 

Fig. 3. Schematic diagram of Descemet stripping automated endothelial kera-
toplasty (DSAEK) of the patient and a photograph of the anterior segment of the 
patient after DSAEK. 
a. Schematic diagram of DSAEK for the patient. The cornea was thinned at 6 to 
12 and 0 to 2 o’clock, and conjunctival bleb after trabeculectomy existed at 11 
o’ clock. b. Photograph of the anterior segment of the patient after DSAEK. 
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we could perform cataract surgery through a thickened and hazy cornea 
without issue. 

3. Conclusions 

We reported the case of a patient who required cataract surgery and 
DSAEK after CMV corneal endotheliitis following immunosuppressive 
treatment for Mooren’s ulcer. Although it is difficult to perform DSAEK 
for patients with thinned corneas, it is possible to perform DSAEK un-
encumbered by creating the main wound and side ports in a manner that 
avoids the thinned parts of the cornea. 
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