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Introduction

he corneal endothelium plays a

significant role in regulating hydration
of the corneal stroma and maintaining its
transparency.!"? Patients with corneal edema
can have pain and vision impairment due to
fluid accumulation arising from endothelial
disorders, inflammation, ocular surgery,
trauma, or toxins.*?® Long-term alcohol
consumption has been linked to various
ophthalmic consequences. Some studies
proposed that the amount of drinking and
the nutritional status might contribute to eye
diseases.[”l However, corneal edema and
endothelial changes related to ethanol intake
are less commonly investigated. Herein, we
report a case of alcohol-associated corneal
edema, which improved after alcohol
abstinence in Taiwan.

Case Report

A 61-year-old male patient complained
of sudden blurred vision in both eyes
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Pseudophakic bullous keratopathy and Fuchs’ endothelial dystrophy are the two most common causes
of corneal edema after cataract surgery. We report a 61-year-old alcoholic male with bilateral corneal
edema that improved after his alcohol abstinence. He had uneventful bilateral cataract surgery 3 years
ago and blurred vision in both eyes developed for weeks. As he had no history of endothelial dystrophy,
the treatment for viral endotheliitis was used initially yet in vain. We asked him to stop alcohol and
adjusted his psychiatric drugs, but he lied about stopping drinking. The corneal edema progressed,
and finally, he underwent penetrating keratoplasty in his left eye 1 year later. During hospitalization for
surgery, alcohol withdrawal syndrome was noted because he could not drink alcohol in our hospital.
After he quit drinking for months, corneal edema in the right eye disappeared. Our case highlights
that alcoholism can result in corneal edema, and stopping drinking is necessary in these patients.

Alcohol, cataract surgery, corneal edema, endothelial cell

for weeks. His medical history included
diabetes mellitus, hypertension,
hyperlipidemia, anxiety, depression,
and alcoholism. He took sitagliptin,
glimepiride, empagliflozin, amlodipine,
fenofibrate, pregabalin, venlafaxine,
and lorazepam to control his underlying
problems. As for ocular history, he
underwent bilateral cataract surgery
without complications 3 years ago. On
examination, the best-corrected visual
acuity (BCVA) was 6/60 and 6/20 in
the right and left eye, respectively.
Intraocular pressure was 8 mm Hg in
both eyes. Slit-lamp examination revealed
bilateral corneal edema with striations.
There were no significant keratic
precipitates (KPs) on the endothelium
despite the edematous stroma [Figure 1].
Anterior segment optical coherence
tomography showed increased corneal
folds and central corneal thickness (CCT)
was 737 and 688 um. Endothelial cell
count (ECC) was not measurable due to
corneal swelling. Topical antiviral drugs,
topical steroids, and 5% NaCl eye drops
were thus prescribed because herpetic
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endotheliitis was suspected initially. However, we
did not see any KPs on the endothelium, and we
discontinued topical antiviral drugs weeks later. His
corneal edema improved but did not totally subside
2% months later with topical steroid and 5% NaCl
drops [Supplementary Figure 1]. We asked him to
stop drinking alcohol and to adjust his psychiatric
drugs because alcoholism-induced and psychiatric
drug-related corneal edema had been documented. He
claimed to have reduced alcohol ingestion; however,
his corneal edema still progressed, especially in the
left eye, after treatment for 6 months [Supplementary
Figure 2]. ECC at central cornea was not assessable but
at paracentral cornea was 1042 and 1014 cells/mm?
in the right and left eye, respectively. Penetrating
keratoplasty (PK) in the left eye was eventually
indicated 1 year later since BCVA dropped to
6/30 in the left eye. During hospitalization for PK,
hallucination and hand tremors were noted, and the
psychiatrist suspected alcohol withdrawal syndrome.
At that point, we realized that he had never stopped
drinking until there was no access to alcohol in our
hospital. Treatment for the withdrawal syndrome
started and continued after discharge. Two weeks after
his operation in the left eye, his corneal edema still
persisted in the right eye [Figure 2a and b]. However,
after 2 months of alcohol cessation, his corneal edema
in the right eye disappeared. Figure 2c and d showed
the corneal condition in the right eye after 1 year of
alcohol cessation. His BCVA advanced to 6/12 and
6/15, CCT was 469 um and 518 um, ECC was 1412 and
2695 cells/mm?, coefficient of variation was 60% and
42%, and hexagonality was 47% and 43% in the right
and left eye, respectively.

Discussion

This case highlights a rare presentation of bilateral
corneal endothelial dysfunction and extensive cell
loss due to chronic alcohol use. Shiono et al. and

Figure 1: Severe corneal edema with striation in both eyes (a and b: Right eye;
cand d: Left eye)
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Ranjan et al. ever reported the similar corneal changes
after acute alcohol intake and concluded that alcohol
could induce temporary endothelial deterioration and
cell damage."*"l Another study by Olsen and Olsen
noted a statistically significant increase in corneal
thickness following ethanol ingestion.!'?! Sati et al.
further evaluated endothelial alterations in patients
with alcohol dependence syndrome (ADS). Significant
differences in terms of CCT and ECC were seen between
ADS patients and control group, as well as before and
after abstinence in ADS group.!™ Our patient had been
drinking six large cans of beer per day, approximately
150 g of ethanol, for 30 years. According to Diagnostic
and Statistical Manual of Mental Disorder-V, he met the
criteria for alcohol use disorder and alcohol withdrawal
syndrome. His liver enzymes remained within the
normal range, whereas Stage I fatty liver was evaluated
by sonography. Our case report corresponded to Sati
et al. and supported their hypothesis for endothelial
alterations in patients with chronic alcohol use,
particularly dependence.

The exact influences of alcohol on cornea are still
not fully understood and likely to be multifactorial.
Pleomorphism with cell loss, toxic endotheliitis,
and depression of endothelial pump activity were
hypothesized.'"' [n vitro experiments by Griitters
et al. observed a drop in ECC along with an increase in
protein degradation in cornea stored in acetaldehyde,
a metabolite of ethanol." In addition, Honey ef al.
found a good correlation between vitreous alcohol
concentration and blood alcohol concentration in
postmortem examinations." Hence, a higher alcohol
concentration in aqueous humor leading to endothelial
insults is a reasonable possibility.

In alcoholic patients, malnutrition, subsequent
hypoglycemia as well as hypovitaminosis may also

Figure 2: (a) Corneal edema with bullae in the right eye after initial treatment for
1 year. (b) Penetrating keratoplasty was done due to more severe edematous cornea
in the left eye. (c and d) Corneal edema in the right eye disappeared after stopping
drinking for 1 year
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give rise to endothelial changes in cornea. Reduced
glucose level in aqueous humor can lead to insufficient
nutrition support to endothelium.!"! On the other hand,
vitamins serve as anti-oxidants in cornea and prevent
apoptosis.l'”*l Decreased vitamin level may thereby
result in endothelial cell loss.

In this case, we also considered a diagnosis of viral
infection or postoperative keratopathy. Anti-viral
agents were given at first but with little response.
Delayed-onset corneal edema from surgical trauma is
possible, though it seldom happens.'”?! In contrast,
he underwent smooth cataract surgery 3 years ago,
and postoperative follow-ups did not detect any
abnormality. Another differential diagnosis was
ocular manifestations of systemic drugs. Several
pharmacological treatments, such as amantadine and
chlorpromazine, were previously recorded as the reasons
for corneal edema.”” ! Furthermore, psychotropic agents
can cause ocular complications.?! Interactions between
alcohol and medications also concerned us.?’! Therefore,
we reviewed his prescription but found no direct
relationship between his drugs and corneal haziness. We
still consulted the psychiatrist to simplify his medicine
in the hope of minimizing drug-drug and drug-alcohol
interactions. Considering the temporal sequence of
prominent resolution and clinical improvement after
quitting alcohol, ethanol-induced corneal edema was
the most likely etiology.

In conclusion, we present an alcoholic man with acute
corneal edema, who gradually recovered after he
stopped drinking. We believed transient suppression
of corneal endothelial cells instead of total apoptosis
occurred at first, but ultimately endothelial cells died.
Although corneal endothelial cells could not regenerate,
the remaining cells later regained functions following
alcohol cessation. Nevertheless, cell loss and recurrence
of corneal edema are highly expected in future. The
toxic effects of ethanol should be attributed to multiple
mechanisms. Moreover, psychotropic medications
should be taken into account as these drugs are widely
used in such patients.
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Supplementary Figure

Supplementary Figure 1: Corneal edema with striation improved in both eyes after Supplementary Figure 2: Corneal edema with striation progressed again, especially
treatment for 22 months (a and b: Right eye; ¢ and d: Left eye) in the Left eye, despite treatment (a and b: Right eye; ¢ and d: Left eye)



