Bilateral liquefactive corneal necrosis: a rare and
devastating complication of vitamin A deficiency in
the adult
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SUMMARY
A 34year-old man presented with diminution of vision,
pain and whitish opacity in both eyes (right eye followed
by left eye) since 1 week. He is a known case of chronic
alcoholic abuse. He had multiple episodes of haemoptysis
in the past. On general physical examination, he was
severely malnourished with multiple oral ulcers. Visual
acuity at presentation was light perception in both eyes
with projection of rays accurate in all quadrants. Slit-
lamp biomicroscopy revealed bilateral total corneal melt
with diffuse conjunctival congestion. Corneal scrapings
and blood investigations were done and he was started
on empirical topical and systemic therapy followed by
surgical intervention, with large corneal grafts in both
the eyes (right eye followed by left eye) with 1 day
interval. The visual gain in both the eyes were 20/400 at
first postoperative day. The right eye developed severe
fibrinous reaction on the second postoperative day
which resolved with topical antibiotics, topical steroids
and systemic steroids. The patient was followed up via
telemedicine (due to COVID-19 outbreak) and he is able
to carry out his daily routine work independently.

of light present with projection of rays accurate in
all quadrants. The eyelids and adnexal structures
appeared normal. There was diffuse conjunctival
congestion and mild chemosis present in both eyes.
Cornea of both eyes revealed total corneal melt
with fluorescein uptake on staining (figures 3 and
4), with peripheral thinning and adjacent limbitis.
There was no vascularisation as one would expect in
an infective pathology. Rest of the anterior chamber
details and fundus could not be visualised. Ultrasonography of both the eyes for posterior segment
evaluation were unremarkable.

INVESTIGATIONS
►► Corneal scrapings from both the eyes were

►►

BACKGROUND

Vitamin A deficiency is a leading cause of preventable blindness especially in developing and underdeveloped nations.1 It is predominantly seen in
childhood but can affect adults secondary to severe
malnutrition/malabsorption/liver disease/chronic
alcoholism.2–5 It can lead to a spectrum of ocular
changes from mild conjunctival xerosis to severe
corneal ulcers and perforations. The purpose of
this case report is to highlight the importance of
diagnosis and early intervention of this potentially devastating complication of vitamin A deficiency in an adult due to chronic alcohol abuse and
malnutrition.

►►
►►

CASE PRESENTATION
© BMJ Publishing Group
Limited 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.
To cite: Lata S, Bafna RK,
Asif MI, et al. BMJ Case
Rep 2021;14:e237343.
doi:10.1136/bcr-2020237343

A 34-year-old man presented to us with a history
of painful, progressive diminution of vision in both
the eyes for the past 1 week. He had associated
redness and whitish opacity in both the eyes, the
right eye followed by the left eye (figures 1 and 2,
respectively) for which he had used topical antibiotics since 3 days. He is a known alcoholic for the
past 10 years. The patient had multiple episodes of
haemoptysis in the past. On general physical examination, the patient was severely malnourished and
had difficulty in swallowing due to multiple oral
ulcers. Visual acuity in both eyes were perception

►►

performed. Gram’s stain and KOH stain did
not reveal any microbial organisms. Bacterial
and fungal cultures were sent. Tear PCR was
performed for herpes simplex virus.
A panel of blood investigations were sent as the
patient was severely malnourished and ocular
examination revealed peripheral corneal thinning. Haemogram, erythrocyte sedimentation
rate, C reactive protein, rheumatoid factor
assay, antinuclear antibody assay, anticyclic
citrullinated peptide assay, cytoplasmic antineutrophil cytoplasmic antibody (ANCA), perinuclear ANCA, serum calcium and ACE were
performed. The patient underwent a peripheral
blood smear examination to rule out haematological malignancy. Stool examination was
performed to rule out any occult blood or
parasites.
Monteaux test and chest X-ray were done to
rule out tuberculosis.
The patient was evaluated for infectious aetiology: HIV-1, HIV-2, hepatitis B surface
antigen, hepatitis C virus and venereal disease
research laboratory test testing. All the above
reports were inconclusive for any probable
aetiology.
The patient was referred to a gastroenterologist and was advised for further evaluation
for vitamin deficiencies. On investigating, the
patient was found to be deficient in all the
essential vitamins including vitamins A and
B12. The levels of vitamin A was significantly
decreased to 0.2 μmol/L (normal range 0.9–2.5
μmol/L). The retinol binding protein level was
also reduced to 11 mg/L (normal range 30–90
mg/L).
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Figure 1 Clinical picture right eye showing liquifactive corneal
necrosis.

DIFFERENTIAL DIAGNOSIS

The possible differential diagnosis in our case was bilateral
infective keratitis, peripheral ulcerative keratitis (PUK), protein
energy malnutrition along with multiple vitamin deficiencies
leading to bilateral corneal melt. The other very rare differential diagnosis was acute metastatic corneal abscess. The first
differential diagnosis was bilateral infective keratitis for which
corneal scrapings were taken and sent for bacterial and fungal
culture; Gram and KOH staining were performed which came
out to be negative for any infective pathology. The next differential diagnosis was autoimmune diseases leading to corneal melt.
The patient was thoroughly worked up for systemic autoimmune
disease with the help of haematological and radiological battery
of investigations. All reports came out to be inconclusive and
ruled out any autoimmune involvement. The patient underwent investigations to rule out protein energy malnutrition and
reports supported essential vitamin deficiencies including vitamins A and B12. Hence, the diagnosis of bilateral liquifactive
necrosis due to vitamin A deficiency was made and the patient

Figure 2 Clinical picture of left eye showing liquifactive corneal
necrosis.
2

Figure 3 Fluorescein-stained picture of right eye, showing corneal
melt taking up the fluorescein stain.

was treated with systemic vitamin A supplementation and diet,
including essential vitamins and proteins.

TREATMENT
The patient was started on empirical topical therapy with fortified eye drops (concentrated cefazolin 5%, concentrated tobramycin 1.3% instilled hourly), topical cycloplegics and oral
antibiotics. The patient was treated with intravenous multivitamin (containing 10 000 IU vitamin A, C, D, E and B complex)
for 5 consecutive days. 200 000 IU of vitamin A was administered
orally once a week subsequently. The patient was also started on
oral vitamin C and doxycycline. The patient underwent large
size, corneal transplantation in both eyes, right followed by left
(figures 5 and 6, respectively), on day 2 of intravenous medication. The host corneal buttons were sent for microbiological and
histopathological examination (HPE). Cultures were sterile and
HPE revealed necrosis of corneal tissue.

Figure 4 Fluorescein-stained picture of left eye, showing corneal melt
taking up the fluorescein stain.
Lata S, et al. BMJ Case Rep 2021;14:e237343. doi:10.1136/bcr-2020-237343

BMJ Case Rep: first published as 10.1136/bcr-2020-237343 on 19 February 2021. Downloaded from http://casereports.bmj.com/ on August 19, 2022 by guest. Protected by copyright.

Case report

Figure 5 Postoperative day 2 picture of the right eye showing severe
inflammatory reaction (treated with topical and oral steroids).

OUTCOME AND FOLLOW-UP

Postoperative visual acuity on day 1 was 20/400 in both the eyes.
The right eye developed an inflammatory reaction on day 2 of
surgery, which subsided with topical steroids and oral steroids.
The topical antibiotics, steroids, lubricants and antiglaucoma
medication, as well as oral vitamin C and doxycycline, were
continued in the postoperative period. The patient could not
follow-up due to COVID-19 pandemic, but was followed up via
telemedicine. The patient is able to perform his routine work
independently and does not have any problems.

DISCUSSION

We present a rare case of protein–energy malnutrition with
vitamin A deficiency secondary to chronic alcoholism, leading to
bilateral total corneal melt with peripheral thinning. Vitamin A
deficiency is more prevalent in children, but in adults, it has been
described in association with disorders such as cystic fibrosis,6
anorexia nervosa7 and chronic alcoholism.8 Vitamin A deficiency
causes a spectrum of ocular diseases, from conjunctival xerosis

to corneal perforations known as xerophthalmia spectrum.9–11
Conjunctival xerosis with keratinising squamous metaplasia, loss
of goblet cells and heaped up accumulations of keratin (Bitot
spots) are characteristic, and corneal pathology can range from
mild epitheliopathy to fulminant keratomalacia, resulting in
blindness.9–11 Rarely, they can present as PUK, as in our case.12
Vitamin A-derived retinoids are considered responsible for
regulation of production of mucins by the stratified epithelium
of the conjunctiva and cornea as well as the conjunctival goblet
cells.13 Mucins maintain the epithelium-tear film interface due
to their hydrophilic glycoproteins that keeps the ocular surface
moist. Retinoid signalling negatively regulates keratinising squamous metaplasia of the epithelium.14 Vitamin A downregulation
of collagenase and other protease secretion maintains the corneal
stroma; unchecked level of these can lead to stromal thinning.15
Vitamin A deficiency can result in depletion of the retinaldehyde chromophore from retinal photoreceptors, subsequently
resulting in photoreceptor degeneration and fundus depigmentation from the focal retinal pigment epithelial loss and presents
as nyctalopia.
This case highlights the need for extensive evaluation and early
intervention in patients with blinding complication of vitamin A
deficiency. Vitamin A deficiency is easily overlooked in adults.
However, a high index of suspicion has to be kept, especially
in chronic alcoholics and in severe malnutrition, as in our case.
Our patient also had oral ulcers which raised the suspicion of
nutritional deficiency. The reason for vitamin A deficiency in our
patient must be due to decreased intake which was exacerbated
by chronic alcohol abuse. Vitamin A substitution along with
management of protein–energy malnutrition with alcohol abstinence helped in improving the systemic status of our patient.
Therefore, in a case of bilateral sterile corneal melt in a
malnourished patient or with any of the above-mentioned risk
factors, vitamin A deficiency should be suspected. The goal of
management should be systemic replenishment of vitamin A
stores along with appropriate ocular management. It is important
to note that if vitamin A deficiency is associated with a protein–
energy malnutrition syndrome, both must be corrected at the
same time to avoid recurrence of the symptoms within weeks
after therapy.

Learning points
►► Vitamin A deficiency can present in any age group. In adults,

it could have varied presentation with bilateral sterile corneal
melt, with peripheral thinning being a rare and severe
manifestation.
►► Cases of bilateral ocular involvement in a severely
malnourished or chronic alcoholic patient should raise the
suspicion of vitamin A deficiency. Early surgical intervention
along with systemic management in severe cases could have
better visual outcomes for the patient.
►► Urgent referral for systemic evaluation and early vitamin A
supplementation could be useful in these patients.
Twitter Anusha Sachan @Anusha Sachan
Contributors SL, the corresponding author, worked up the case and operated on
both eyes of the patient. RKB helped with detailed investigations. MIA recorded
and collected clinical pictures of the patient, both pre-surgical and post-surgical
intervention.

Figure 6 Postoperative day 2 picture of the left eye showing well-
formed anterior chamber and mild inflammatory reaction.
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