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Abstract. The present report describes the clinical course 
and treatment of a Mooren-like ulcer associated with abuse 
of topical anesthetics and dexamethasone. A 38-year-old 
male physician treated himself with lidocaine, tetracaine and 
dexamethasone (DEX) eye drops for severe pain and decline 
of vision in both eyes. After six months of treatment, his right 
cornea exhibited annular melting with full-thickness stromal 
infiltration at the limbus and central corneal haze. His left 
cornea was completely melted and exhibited iris prolapse. 
The patient was treated with topical antibiotics, lubricants and 
underwent a binocular keratoplasty. The surgery was successful 
and after eight months the postoperative best-corrected visual 
acuities were counting fingers in the right eye and light percep-
tion in the left eye. In summary, this report documents a severe 
case of keratopathy presenting as Mooren-like ulcer caused by 
topical anesthetics and DEX, which were treated via kerato-
plasty, resulting in useful vision being retained.

Introduction

Topical ocular anesthetics are typically safe when used appro-
priately. However, their widespread use has revealed a potential 
to cause severe toxicity, abuse and addiction. Keratopathy is a 
common manifestation of topical ophthalmic drug abuse, and 
results in intense pain, loss of vision, refractory central corneal 
epithelial defects, ring keratitis, degenerative keratopathy with 
epithelial cell shedding, stromal infiltration, and may lead to 
corneal melting and perforation, with poor prognosis (1,2). 
Abuse of topical ocular anesthetics is rare and serious toxicities 

are not frequently reported. In numerous cases, the symp-
toms of toxic keratopathy are mistaken for another disease. 
Mooren's ulcer is an idiopathic, chronic, non-infectious, 
painful ulcerative keratitis with a characteristic undermined 
opaque central edge. The ulcerative lesion with overhanging 
edges typically initially presents on the periphery of the cornea 
and often spreads progressively to the entire circumference or 
towards the centre of the cornea (3,4). The disease may also be 
recurrent in nature and involve one or both eyes. The common 
manifestations of topical ophthalmic drug abuse keratopathy 
include intense pain, loss of vision, refractory central corneal 
epithelial defects, ring keratitis, degenerative keratopathy with 
epithelial cell shedding, stromal infiltration, and may lead to 
corneal melting and perforation, with poor prognosis (1,2). 
Here we report a typical case of toxic keratopathy presented as 
binocular corneal annular melt and perforation, subsequent to 
the abuse of lidocaine, tetracaine and dexamethasone (DEX) 
eye drops, the manifestations of which are similar to those of 
Mooren's ulcer.

Case report

The patient was a 38-year-old male physician with severe 
pain and decline of vision in the left and right eyes for 
six months. He had treated himself with sodium hyaluronate 
eye drops (Santen Pharmaceutical Co., Ltd., Shenzhen, China), 
lidocaine eye drops (Tianjin Jin Yao Amino Acid Co., Ltd., 
Tianjin, China) and DEX eye drops (Shandong Xinhua Phar-
maceutical Co., Ltd., Henan, China) hourly for the previous 
six months. However, the deterioration of his eyes continued 
and the patient began to self-administer tetracaine eye drops 
(Zhejiang Jiuxu Pharmaceutical Co., Ltd., Hangzhou, China) 
once per hour during the two weeks prior to being admitted 
to the Department of Ophthalmology at First Hospital of Jilin 
University (Changchun, China). Written informed consent was 
obtained from the patient for publication of this case report 
and accompanying images. The present study was approved by 
the Human Ethics Committee of Jilin University, (Changchun, 
China) and written informed consent was obtained from the 
patient.

The patient had a history of intermittent use of lidocaine 
and DEX eye drops in both eyes ten years previously. His 
best-corrected visual acuities (BCVAs) (5) at admission 
were 20/32 in the right eye and hand motion in the left eye. 
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His right cornea exhibited annular melting with Mooren-like 
full-thickness stromal infiltration at the limbus; central 
corneal haze was also observed (Fig. 1A). His left cornea was 
completely melted and iris prolapse was observed (Fig. 1B).

Use of the anesthetics and DEX eye drops was stopped and 
an emergency keratoplasty was performed in his left eye imme-
diately following admission. The homogeneous allogeneic 
corneal tissue was provided by the eye bank of the First Affili-
ated Hospital of Jilin University. Following the surgery, the left 
eye was treated with 4 drops per eye per day (one drop adminis-
tered on four separate occasions) 0.05% cyclosporine eye drops 
(North China Pharmaceutical Co., Ltd., Shijiazhuang, China), 
0.5% levofloxacin eye drops and 0.1% sodium hyaluronate 
eye drops (Santen Pharmaceutical Co., Ltd.) six times daily 
per eye, with one drop administered on each occasion, and 
100% autologous serum eye drops three times daily per eye, 
administered as one drop on three separate occasions. Eleven 

days postsurgery, the patient's BCVA of the left eye was light 
perception. No corneal allograft rejection was observed.

After release from the hospital, the patient did not comply 
with follow-up. Eight months later, he presented again with 
redness and loss of vision in the right eye of ~10 days duration. 
The patient had self-administered tobramycin and DEX oint-
ment (Alcon; Novartis International AG, Basel, Switzerland) 
three times per day since his release from the hospital, and 
used lidocaine eye drops again to control pain. The patient was 
re-admitted to the hospital and his BCVA was hand motion in 
the right eye. His right cornea was gray and thin. A perforation 
~3x2 mm in size and iris prolapse at the inferior of the central 
cornea was observed; the anterior chamber had disappeared 
(Fig. 1C).

A penetrating keratoplasty was immediately performed in 
his right eye; the homogeneous allogeneic corneal tissue was 
provided by our eye bank. After the surgery, the right eye was 

  A

Figure 1. Slit lamp images of both eyes prior to and following surgery. (A) Right eye at first admission: An annular corneal thinning 2‑2.5 mm to the limbus is 
shown and spots of gray opacity in the central cornea. (B) Left eye at first admission: A thinning of the whole cornea with a perforation ~2.5x2 mm filled with 
iris on the central cornea, and the anterior chamber disappeared. (C) Right eye at second admission: The cornea was gray and opaque, thin and with neovas-
cularization. There was a perforation ~5x4 mm filled with iris at the bottom of the central cornea, and the anterior chamber disappeared. (D) Right eye after 
the surgery: The graft was transparent and in location with a normal anterior chamber. (E) Left eye, 8-months postsurgery: Proliferated bulbar conjunctiva and 
new vessels covered most of the corneal tissue. 

Figure 2. Histological sections of the right cornea stained with hematoxylin and eosin. (A) Infiltration of a large number of neutrophils, lymphocytes, and 
plasma cells in the cornea. The arrow shows a large area of typical hyaline degeneration in the corneal stroma (magnification, x100). (B) Hyperplasia and 
neovascularization of the corneal epithelium. The arrow indicates infiltration of a large number of neutrophils, lymphocytes and plasma cells in the cornea 
(magnification, x200). 
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treated with tacrolimus eye drops (Zhongshan Ophthalmic 
Center, Zhongshan, China) and fluorometholone eye drops 
four times daily, sodium hyaluronate eye drops (Santen Phar-
maceutical Co., Ltd.) six times daily, and atropine sulfate eye 
gel (Shenyang Xing Qi Pharmaceutical Co., Ltd., Shenyang, 
China) three times daily.

Prior to hospital discharge, the patient's BCVAs included 
counting fingers with use of the right eye and light perception 
in the left eye. There was no allograft rejection (Fig. 1D), and 
the bulbar conjunctiva of the left eye proliferated and covered 
the majority of the cornea (Fig. 1E).

Hematoxylin and eosin staining was performed as follows: 
Dewaxing formalin‑fixed samples with xylene for 10 min, 
followed by further dewaxing with xylene for 5 min. Next, 
samples underwent two washes with absolute alcohol for 1 min 
each, followed by 3 successive washes with 95, 90 and then 85% 
alcohol, each for 1 min. Subsequently, samples were washed 
with distilled tap water for 2 min, stained with hematoxylin for 
1-5 min, washed with distilled tap water for 1 min, then with 
1% diluted ammonia water for 30 sec, and again with distilled 
water for 1 min. Next, staining with eosin for 20 sec to 5 min, 
washing with distilled water for 30 sec, then successive rinses 
with 85, 90 and 95% alcohol for 20 sec, 30 sec and 1 min, 
respectively. Further washes with 95% alcohol for 1 min, and 
absolute alcohol twice each for 2 min. Finally, samples were 
treated with xylene three times, each for 2 min. Next, samples 
were fixed in rhamsan gum (neutral resin) sealing piece and cut 
into 2x2 cm sections 4 µm thick. Sections were then vieswed 
under an Olympus BX50 microscope with magnification, x50. 
Histology of the resection of the right cornea revealed corneal 
epithelial hyperplasia, neovascularization, hyaline degen-
eration of the corneal stroma, with infiltration of neutrophils, 
lymphocytes and plasma cells (Fig. 2A and B).

Discussion

In general, Mooren's ulcer is an idiopathic, crescent-shaped 
peripheral corneal ulcer with grey white infiltrate. The charac-
teristic lesion begins in the periphery of the cornea and spreads 
circumferentially (6). The leading edges of the ulcer are under-
mined, infiltrated and de‑epithelialized. In the present case, 
we assume that the application of topical anesthetics altered 
the antigens of a normal cornea and led to an autoimmune 
response. Anesthetic-induced keratopathy is progressive and is 
accompanied by a injury of the corneal epithelium (7-9). Early 
corneal damage can be identified on the first day of topical 
application of an anesthetic, and is characterized as a smoothly 
structured periphery and a pitted corneal surface. If not treated 
or improperly treated for a number of days or weeks, infiltra-
tion in the corneal stroma may appear along the rims of the 
area of defected epithelium, forming a progressive ring lesion 
that can lead to corneal ulceration, thinning and eventually 
perforation and endophthalmitis (10,11). Prompt diagnosis is 
crucial, as patients typically continue to use topical anesthetics 
for pain management if no warning is given.

The mechanism underlying toxic keratopathy may include 
damage of the corneal epithelial barrier and disruption of 
re‑epithelialization (6). A healthy epithelial surface protects 
the cornea from potential infection and the invasion of various 
microbial pathogens. Topical anesthetics may paralyze corneal 

perception, reduce blink reflex and suppress reflex weeping. 
This increases the duration of exposure of the cornea to the 
air and promotes apoptosis (10), and therefore the ability of 
corneal epithelial cells to resist infection and foreign bodies is 
significantly reduced. In addition to initially compromising the 
integrity of the corneal epithelial barrier, topical anesthetics 
exert inhibitory effects on respiration, glucose metabolism 
and mitosis of corneal epithelial cells, disrupting the process 
of re‑epithelialization (6,12,13). With continued use of topical 
anesthetics, eventually the corneal tissue may undergo necrosis, 
dissolution and perforation. Topical anesthetics may also alter 
corneal antigens and lead to an autoimmune response (14). 
The increased immune activity and inflammatory cells further 
damage the cornea, leading to a cycle of altered corneal anti-
gens and self-destruction (15-17).

DEX is an anti‑inflammatory medication with low corneal 
epithelial permeability. Excessive instillation of DEX eye 
drops may lead to various complications (18), including glau-
coma, optic nerve damage, visual disturbance, sub-capsular 
cataract and corneal thinning (19‑21), and significantly delays 
corneal re‑epithelialization (22).

The prompt diagnosis and treatment of toxic keratopathy 
is crucial to the clinical outcome. However, diagnosis of 
keratopathy due to drug abuse is often delayed as the clinical 
manifestations are common to other diseases such as acan-
thamoeba keratitis, bacterial keratitis, viral keratitis and single 
cell virus keratitis (23,24). Furthermore, the diagnosis may be 
complicated if the patient cannot accurately identify the eye 
drops they have used (25). A thorough history and consider-
ation of the specific eye drops used are crucial for the accurate 
diagnosis of drug-induced keratopathy (26).
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