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bstract Objective: We examined an adult patient who lost one eye due to severe keratomalacia secondary
to self-induced vitamin A deficiency.
Methods: This case report provides a clinical, ophthalmologic, and laboratory description in
addition to a review of the medical literature.
Results: A 33-y-old woman with a 17-y history of an eating disorder presented with bilateral
conjunctival xerosis, an infected corneal ulcer in the right eye and a large descemetocele in the left
eye. Laboratory and clinical findings were consistent with vitamin A deficiency. Despite a tectonic
penetrating keratoplasty, her left eye perforated and had to be eviscerated. In parallel, vitamin A
replacement improved her clinical status and the ocular findings in her right eye.
Conclusions: The present report indicates that vitamin A deficiency secondary to eating disorders
should be considered in the differential diagnosis of patients with severe dry eye and corneal
ulceration. © 2005 Elsevier Inc. All rights reserved.
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Corneal xerosis and its progression to keratomalacia due
o vitamin A deficiency are often seen in school-age chil-
ren from certain parts of West Africa [1]. In Western
ountries, severe vitamin A deficiency due to dietary habits
as been reported only sporadically [2–4], and most cases
re secondary to malabsorptive syndromes, such as bypass
urgery [5], short bowel [6] celiac disease [7], and pancre-
titis [8,9].

To our knowledge, this is the first description of an adult
atient who lost one eye due to keratomalacia secondary to
n eating disorder.

* Corresponding author. Fax: 55-16-633-6695.

mE-mail address: jsmarchini@fmrp.usp.br (J.S. Marchini).

899-9007/05/$ – see front matter © 2005 Elsevier Inc. All rights reserved.
oi:10.1016/j.nut.2004.12.003
ase report

A 33-y-old Brazilian woman was admitted with a com-
laint of discomfort, mucous discharge, and severe bilateral
isual loss in both eyes. Her medical history revealed bi-
arre eating habits. For 17 y she refused to consume meat,
ruits, or vegetables and ate only rice cooked in water,
otatoes, and beans. Ocular antecedents revealed an episode
f bilateral corneal ulcers 7 y previously. At that time
itamin A deficiency was diagnosed but the patient was lost
o follow-up and continued with her dietary habits.

Physical examination demonstrated a cachectic, mal-
ourished-appearing woman whose weight was 33.6 kg and
eight was 141 cm. Upon examination of her skin, the
atient was found to have poor turgidity, follicular hyper-
eratosis, scaling, and xerosis. Marked wasting of muscle

ass was noted. Psychiatric evaluation attributed the mal-
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ourishment to an atypical eating disorder because anorexia
ervosa and bulimia nervosa were rejected as diagnoses.

Ocular examination demonstrated that visual acuity was
imited to hand motion for each eye. Marked conjunctival
yperemia with dry and keratinized epithelium was present
ilaterally. Slit-lamp biomicroscopy showed a central cor-
eal ulcer with a stromal infiltrate, an intact anterior cham-
er, and a hypopyon in the right eye. The left eye had a large
escemetocele but intact anterior chamber (Fig. 1). Vascu-
arization was present in both corneas and the lids were
rythematous and edematous.

Microbial culture from corneal scrapings grew Strepto-
occus viridans and Staphylococcus epidermidis, both sen-
itive to cephalothin. Her serum vitamin A level was low
0.11 �M; normal range 0.88–6.98 �M), as was her plasma
itamin C level (0.1 �g/dL, normal value 0.3 �g/dL); her
emoglobin level was 9.9 g/dL, hematocrit was 30%, white
lood cell count was 11 800 with 21% lymphocytes, and
lbumin level was 32 g/L (normal range 35–55 g/L).

A diagnosis of vitamin A deficiency with severe corneal
nvolvement associated with protein-calorie malnutrition
as made. The patient was initially treated with fortified

ephalothin topically (100 mg/mL) and supplemented with
itamin A (200 000 U/d for 2 d and subsequently 200 000

in the second week). A penetrating keratoplasty was
erformed in the left eye without success, and 2 mo after
urgery, the eye had to be eviscerated after complications
elated to wound healing and re-epithelization delay that
ulminated with endophthalmitis and vision loss. The right
ornea improved dramatically with control of the infection
nd complete healing of the ulcer (Fig. 2). Six months later,
he patient had gained 6 kg. Because she was not able to
ake meaningful changes in her eating habits, she was

rescribed multivitamin supplementation. On her final fol-

ig. 1. Corneal opacity in the right eye and progressive corneal melting in
he left eye.
ow-up visit, visual acuity was 20/40 in the right eye, her i
eight was 40 kg, her serum level of vitamin A was 3
g/dL, and her serum level of vitamin C was 0.3 �g/dL.

iscussion

Prolonged dietary vitamin A deficiency may cause a
evere multiorgan, multisymptomatic, and life-threatening
isease. Nightblindness is the earliest symptom of vitamin

deficiency. The condition may progress to conjunctival
nd corneal xerosis, corneal ulceration, and subsequent eye
oss due to keratomalacia (corneal ulceration up to one-third
he corneal thickness) [1,10].

Although the role of vitamin A in retinal photoreceptor
unction is well known, the physiopathologic mechanisms
f hypovitaminosis A that lead to keratomalacia and dis-
uption of eye globe integrity remain unclear [10]. The
orneal manifestations of vitamin A deficiency may be
econdary to epithelial defects, mucin deficiency and tear
lm instability [10]. Despite the exact mechanism remain-

ng unknown, xerosis and keratinization of focal areas of the
ornea have been experimentally shown to be associated
ith corneal ulcers and a rapidly developing keratomalacia

ollowed by perforation in end-stage cases [10]. Eyelid
lterations can be manifested as blepharitis or meibomian
land dysfunction [6].

Individuals who are deficient in vitamin A are commonly
eficient in protein, and it is believed that transport of
itamin A into cells depends on adequate protein availabil-
ty [11]. In addition, experimental studies have shown that
n inflammatory response is more aggressive in vitamin A
eficiency [12]. Therefore, the combination of vitamin A
nd protein deficiency and the associated infection may
ave been responsible for the severe inflammation presented

ig. 2. Right eye after vitamin A supplementation and control of infec-
ion.
n this case.
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Treatment with vitamin A supplementation results in the
esolution of early ocular signs and the normalization of
itamin A level. Treatment usually consists of 200 000 IU
f oral vitamin A in oil for 2 d, followed by an additional
ose 1 to 2 wk later, but parenteral administration may be
eeded for cases related to non-absorptive syndromes
6,10]. Surgery may be necessary for corneal perforations,
nd in those cases established techniques remain useful to
estore corneal integrity. Options include tissue adhesive for
mall perforations, patch grafts for medium-size defects,
nd penetrating keratoplasty for large defects [13].

A Medline search of the past 37 y disclosed only five
revious reports of keratomalacia due to self-inflicted di-
tary restriction (Table 1) [2,14–17]. In all cases there was
severe deficiency of vitamin A resulting from a longstand-

ng inadequate diet. Keratomalacia was present in four pa-
ients whose these dietary habits lasted at least 5 y. The
ariable ocular outcome may due to different metabolic and
nvironmental backgrounds.

Corneal melting in vitamin A deficiency is a sign that the

able 1
itamin A deficiency in adults due to self-inflicted dietary restriction

eference Year Age (y) Duration of
dietary
restriction (y)

Sex Clinical pr

Vitamin A
(normal va

ombos et al.
[13]

1970 58 Not stated F 19.9 �g/dL

ors and Fells
[14]

1971 25 5 M 13 IU/dL (

mith et al. [15] 1975 27 5 F 10 mEq/dL

liver [2] 1986 39 7 M 0.56 �M (

aworowski et al.
[16]

2002 24 2 F 0.7 �g/dL

resent case 33 17 F 3 �g/dL (2

F, female; LP, light perception; M, male; OD, right eye; OS, left eye; O
* The term vitamin A is a generic description for retinoids with biologic a

nternational unit, micromoles, multiply by 0.0349. To convert internationa
atient is severely malnourished and an indication that the m
ondition may be fatal [16]. As presented in Table 1, the
onsequences for vision can also be serious. The final visual
cuity of one eye was hand motion and we were unable to
aintain the integrity of the left eye of our patient. Of the

ix patients listed in Table 1, only one man had a classic
sychiatric condition (schizophrenia) [2]. For all remaining
ve patients (four women), bizarre dietary habits were as-
ociated with unclassified psychological factors (our pa-
ient) or related to pressure to lose weight [17] or to beliefs
hat their diets were healthier [14–16].

In the face of the current prevalence of cultural diet
estrictions, ophthalmologists should be sensitive to detect
ild and moderate ocular surface signs that may indicate

itamin A deficiency and consider eating disorders as an
nderlying cause of these signs. Early intervention is essen-
ial to minimize morbidity and prevent long-term sequelae
rom longstanding corneal and conjunctival xerosis [18].

It should be noted that unsupervised vitamin A replace-
ent may lead to severe visual toxic effects such as papill-

dema. Clinical manifestations of vitamin A toxicity com-

on Outcome

level Visual Acuity Eye findings

g/dL) OD: LP OD: cornea opaque and
vascularized, central
perforation

OD: hand
motion

OS: LP OS: corneal ulcer,
opacity and
neovascularization

OS: 20/40

/dL) OD: LP Bilateral mid-stromal
vascularization, half-
depth ulcer

OD: 20/80

OS: 20/300 OD: 20/20
Not stated Crusts on the lid

margin, dry
conjunctiva, corneas
thickened and opaque

Death 3 d after
admission

64 �M) Not stated OD: Marginal corneal
perforation, iris
prolapse, flat anterior
chamber, hypopyon

OD: 20/60

OS: desmetocele,
formed anterior
chamber, hypopion

OS: 20/40

0 �g/dL) 20/30 OU Conjunctival xerosis,
keratoconjunctivitis
sicca with coarse
punctate keratitis

Conjunctiva and
corneas returned
to normal

�g/dL) Hand motion
OU

OD: infected central
corneal ulcer

OD: 20/40

OS: large
descemetocele;
neovascularization OU

OS: evisceration

th eyes
of retinal. To convert micrograms per deciliter of vitamin A to the Systèm
er deciliter of vitamin A to micrograms per deciliter, multiply by 0.3 [20].
esentati

serum
lues)*

(44 �

150 IU

2.13–4.

(25–20

5–200

U, bo
ctivity
only appear after months of overdosage and are
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ccompanied by headaches, somnolence, dryness and des-
uamation of the skin, hepatomegaly and hypomenorrhea
19]. Patients with vitamin A deficiency must be carefully
bserved during replacement therapy.
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