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Bullous lesions in acrodermatitis
enteropathica delaying diagnosis of zinc
deficiency: a report of two cases and
review of the literature

Acrodermatitis enteropathica (AE) is a rare disorder associated with
poor absorption of zinc. A variety of clinical and histological findings
have been reported in the literature, described mainly in isolated case
reports. Because of the varied nature of these cases, the histological
features of AE are described often as non-specific. We describe lesions
of AE in two patients who presented with vesiculobullous and erosive
skin lesions, both showing intra-epidermal, inflammatory vesiculation
with surrounding eosinophilic epidermis and necrotic keratinocytes.
The lack of clinical suspicion of AE led to their misdiagnosis. We
present these two patients to further characterize the bullous variant of
AE, and we review the previously reported clinical and
histopathological findings.
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Deficiency of zinc occurs in a genetic and acquired
form. The condition presents as dermatitis, classically
located in the periorificial, intertriginous and acral
areas. The lesions range from scaly, �eczematous’
lesions to erosive lesions andmaypresent as avesicular
or bullous eruption. Nail, mucosal and ocular findings
are associated in some cases. Severe complications
include failure to thrive, impaired immune function
and propensity for secondary infection.
Clinical and histopathological findings of acroder-

matitis enteropathica (AE) described in the literature
are diverse and mimic common dermatoses, partic-
ularly atopic dermatitis and, therefore, often lead to
a delay in diagnosis and treatment. Because of the
varied nature of the findings described in reports, the

clinical and histopathological findings are often
reported as non-specific. Yet AE, particularly in its
bullous form, exhibits characteristic histological
features, which, in the appropriate clinical setting,
allow for accurate diagnosis. Presented with a patient
with periorificial vesicles and/or bullae, certain
histological features may help to narrow the differen-
tial and establish a diagnosis of zinc deficiency.

Bullous AE has characteristic histopathological
findings including intra-epidermal vesiculation, among
absent to scant spongiosis. In place of epidermal
spongiosis, AE exhibits vesiculation among a back-
ground of eosinophilic epidermis with keratinocyte
necrosis (personal observation). The combination of
periorificial and acral bullae with histopathological
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features of vesiculation in the presence of keratinocyte
eosinophilia and/or necrosis should clue physicians to
consider AE in their differential diagnosis.

Presentation of patients

Patient 1

A 1-year-old white girl presented with a 2-week
history of a skin eruption. Arising initially on her left
knee, the condition soon spread bilaterally over her
hands and feet, then onto her face. She was treated
with topical steroids, cefadroxil and topical antifun-
gals with no benefit.

She was premature, delivered at 34 weeks, because
of preeclampsia but was otherwise healthy and eating
a broad diet. She was breast-fed for 1 week, then
began on formula for approximately 1 year, during
which solid foods were introduced gradually. Two to
3 weeks after discontinuing her formula, the skin
eruption developed.

Physical examination revealed bright red, eroded
plaques periorificially, as well as vesiculobullous
lesions on her hands, knees and feet (Fig. 1A,B). The

differential diagnosis included immunoglobulin A
(IgA) linear dermatosis, Sweet’s syndrome, epider-
molysis bullosa simplex and infection.
Histological examination of a skin biopsy from the

left knee revealed multiple intra-epidermal vesicles.
The dermis contained a superficial, perivascular
predominantly lymphocytic and macrophagic infil-
trate (Fig. 2A,B). Direct immunofluorescence and
tissue cultures were negative.

Fig. 1. A) Periorificial pink, erosive plaques of patient 1. B) Acral

bullae and pink plaques of patient 1.

Fig. 2. A) Hematoxylin and eosin-stained (H&E) scanning magnifi-

cation of initial biopsy of patient 1 showing prominent intra-epidermal

vesiculation. B) H&E higher power of initial biopsy of patient 1 with

necrotic, eosinophilic keratocytes and intra-epidermal vesicles.

Jensen et al.
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Based on the clinical and pathological findings, the
differential diagnoses considered included viral erup-
tion and allergic contact dermatitis.
A recommendation was made for the patient to

avoid irritants and potential allergens. However, she
continued to flare within 2 weeks of the initial
evaluation.
A second biopsy from the left dorsal hand was

obtained. This specimen exhibited orthokeratosis and
small intra-epidermal vesicles surrounded by eosino-
philic keratocytes. The vesicles were separated by
strands of necrotic keratocytes and contained a mod-
erate number of neutrophils and lymphocytes. The
dermis contained a superficial infiltrate of lympho-
cytes within a prominent vasculature (Fig. 3).
Given the clinical findings of prominent acral and

periorificial lesions and her lack of response to aller-
gen avoidance, the findings were consistent with AE.
The diagnosis was confirmed by serological studies
revealing reduced zinc levels at 14 mcg/dl (reference
range 60–130 mcg/dl). The patient began oral zinc
supplementation, her skin eruption improved within
a few days and the lesions resolved over the following
2 weeks. She remains healthy on zinc therapy.

Patient 2

A term 8-month-old black female was hospitalized for
an impetiginized �eczematous’ eruption. The erup-
tion was primarily on the face and diaper areas,
progressing since she was 2 months old. It was
worsening in spite of moderate treatment with
corticosteroids. She was formula fed, but anorexic
with failure to thrive. During her hospitalization, she
was diagnosed with buccal candidiasis and allergies to
bovine milk and soy products.

Three months later, she was rehospitalized for
suspected bullous impetigo and irritant dermatitis and
treated with intravenous cloxacillin and topical 1%
hydrocortisone cream. Child abuse and parental
negligencewere suspected, and the patient was placed
in foster care.

Her skin lesions improved initially, yet later
recurred. At 13 months of age and suffering from
retarded growth, she was readmitted under child
protection. Her height and weight were below the
third percentile, and she was suffering from psycho-
motor delay. Nasogastric supplementation was
required because of profound anorexia.

A dermatology consult was obtained during this
admission. On physical examination, she had multi-
ple hypopigmented, scaling and crusted plaques with
a peripheral collarette (Fig. 4A,B). Thesewere located
around themouth, vulva and buttock. Similar patches
were observed on acral areas bilaterally, specifically
the interdigital webs of the fingers, toes, elbows and
knees. Small aphthae were present on the buccal
mucosa. Her tongue was bright pink and denuded.
She exhibited diffuse alopecia.

Fig. 3. Hematoxylin and eosin-stained biopsy of patient 1 showing

eosinophilic, necrotic epidermis with intra-epidermal bullae.

Fig. 4. A) Crusted plaque on elbow of patient 2. B) Hypopigmented,

crusted, acral plaques of patient 2.

Bullous lesions in AE delaying diagnosis of zinc deficiency
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Given her clinical examination, a bullous disorder
such as epidermolysis bullosa was suspected. Biopsies
were performed from a scaly patch on the hand and
later a fresh blister on the foot. These biopsies were
initially interpreted as an intra-epidermal vesicular
dermatitis.

A histopathological consult was obtained from
a dermatopathologist. The consulting physician
identified mild spongiosis, scattered dyskeratotic
keratocytes and prominent epidermal necrosis sur-
rounding intra-epidermal vesiculation. There was
stranding of necrotic keratocytes lining the vesicles, in
addition to an inflammatory infiltrate consisting of
lymphocytes and neutrophils. Within the dermis,
there was a superficial and perivascular mononuclear
infiltrate (Fig. 5A,B). Direct immunofluorescence was
negative. Based on the histopathological findings,
a diagnosis of AE was suspected and confirmed by

a serum zinc level of 1.4 mmol/l (range 10.3–
18.1 mmol/l).
Zinc supplementation resulted in rapid and

significant improvement of the oral and cutaneous
lesions. Her weight increased and psychomotor
development subsequently improved.
She was discharged in her mother’s care with oral

zinc supplementation of 40 mg twice a day and
Neocate 24 cal/oz. She remains healthy on a diet
with zinc supplementation.

Discussion

Pathophysiology

Zinc is the one of the most important trace elements
vital to humans, which is present in nuts, whole grains,
leafy vegetables and shellfish. Deficiency of zinc
occurs in a genetic and acquired form. The genetic
form is known as AE and is a rare autosomal recessive
condition. The acquired form is simply referred to as
dermatitis associated with zinc deficiency. Affected individ-
uals suffer from zinc deficiency because of decreased
uptake of zinc in the duodenum1 and jejunum.2

The genetic condition arises usually few days to
weeks after birth in infants fed solely bovine milk or it
occurs soon after weaning older babies from breast to
bovine milk. While human and bovine milk contain
the same concentrations of zinc, the zincwithin breast
milk is more bioavailable to infants than is bovine
milk. Zinc within human milk is bound to a low-
molecular-weight ligand secreted by the pancreas,
while bovine milk is bound to a high-molecular-
weight ligand. The ligand binds to zinc in the
intestinal lumen and aids in transport through the
mucosa. Malfunction in the production, structure or
function of this low-molecular-weight ligand may be
the basic defect in AE.3

A gene thought to be involved in AE, SLC39A4,
located on chromosome 8q24.3, was identified
recently in eight families affected with the disorder.
The gene encodes a protein with features character-
istic of a zinc/iron-regulated transporter-like protein
zinc transporter.4 The exact mechanism of this gene
and its significance in AE have not been explained
fully; however, it is thought to be involved centrally in
the pathogenesis of AE.
The acquired form of zinc deficiency results from

either interference with absorption of zinc or
unsuspected deficient sources of zinc fed exogenously
to the infant. Malabsorption can occur secondary to
high-fiber diet or to malabsorption syndromes, such
as cystic fibrosis.5 Acquired zinc deficiency has also
been associated with chronic renal failure, malig-
nancy, drugs, ethanol, pregnancy,6,7 malnutrition8

and total parenteral nutrition.9,10 Occasionally, zinc
deficiency can be seen in infants fed maternal milk;

Fig. 5. Hematoxylin and eosin-stained (H&E) scanning magnifica-

tion of initial biopsy of patient 2 showing intra-epidermal bullae and

mononuclear infiltrate. B) H&E higher power of initial biopsy of

patient 2 showing eosinophilic, necrotic epidermis with intra-

epidermal bullae with scattered dyskeratotic keratocytes within the

surrounding epidermis.

Jensen et al.
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these patients suffer from low zinc levels in the
maternal milk and they improve clinically when
weaned off breast milk. This mimics hereditary zinc
deficiency clinically and is simply an acute, dietary
zinc deficiency.6

Clinical presentation

The classic presentation of hereditary zinc deficiency
is a periorificial and acral cutaneous eruption. The
findings are varied, as described inTable 1, and range
from �eczematous’ patches and psoriasiform plaques
to vesicles, bullae and erosions. While the lesions are
characteristically periorificial and acral, they may be
more diffuse in severe cases. Nail changes include
onychodystrophy, onycholysis and paronychia.
Mucosal lesions consist of stomatitis and angular
cheilitis. Ocular findings include conjunctivitis and
photophobia. Failure to thrive because of anorexia,
apathy and irritability may occur. Patients with zinc
deficiency suffer from impaired immune function; the
erosive and periorificial nature of the lesions led to
secondary infection.

Establishing the diagnosis

The definitive diagnosis is established by a reduced
serum zinc level. Biopsy of clinical lesions is useful to
further support the diagnosis and to rule out other
diagnoses in the differential.

Treatment

Therapy requires supplementation with oral zinc.
Lesions respond within 2–7 days of administration.
Within 2–4 weeks, lesions are usually healed.3,6

Clinical and histopathological findings as
reported in literature

A summary of the literature onAE is given inTable 1,
including type of lesions, age at onset or presentation,
presence of infection, whether the AE was considered
innate or acquired, whether vesicles or bullae were
described and, when reported, any histopathological
findings.5–8,10–13,15–38

The reported clinical features of AE have been
described mainly through isolated case reports and
range clinically from erythematous, scaly patches to
psoriasiform plaques and erosive to vesiculobullous
lesions.3,14 Corresponding to the broad spectrum of
clinical lesions of AE, histopathological descriptions
in the literature are equally varied and include
hyperkeratosis,10,11,14 parakeratosis, 8,10,11,39 acan-
tholysis,10,11,12 epidermal pallor7,40 and dilated and
tortuous capillaries.8,14,41

These histopathological features of AE are either
omitted from these case reports or, more often,
considered non-specific and, therefore, not used in
establishing the diagnosis.3,5,6,41

Because of the varied findings and lack of specific
criteria to diagnose AE, Gonzalez, Botet and San-
chez42, in 1982, devised a prospective study to better
define the clinical and histopathological features of the
lesions as they evolved over time. Their article
described 12 patients with AE. They identified four
corresponding clinical and histopathological patterns.

In 1992, Borroni et al.43 further examined the
histopathological features of bullous lesions of AE.
Two patients of their study had lesions �characterized
by intra-epidermal vacuolar changes with massive
ballooning, leading to intra-epidermal vesiculation
and blistering, with prominent epidermal necrosis but
no acantholysis’. They averred that the histological
features of true bullae are rarely described in this
condition.

Comparison of the histopathological findings of bullous AE
with its mimickers

The histopathological findings of our two patients are
similar to those described by Borroni et al. The lesions
of patients in our study showed prominent intra-
epidermal vesiculation, surrounded by clusters and
strands of highly eosinophilic, necrotic keratocytes
with mild, if any, spongiosis. The infiltrate within the
vesicles comprised lymphocytes and neutrophils. The
dermis contained amoderate superficial, perivascular
mononuclear infiltrate.

Considering these histopathological findings, the
leading diagnosis in the differential is a spongiotic
dermatitis. The histopathology of AE differs from
that of spongiotic dermatitis, showing prominent
vesiculation in the midst of absent to scant
spongiosis, adjacent eosinophilic to necrotic kera-
tocytes and a predominately lymphoneutrophilic
infiltrate. The lack of immunofluorescence positiv-
ity excludes an immunobullous disorder such as
linear IgA dermatosis. While infection may be
considered and is sometimes secondarily present,
the persistence of lesions, despite appropriate ther-
apy, should motivate further evaluation for a more
definitive diagnosis.

The findings of bullous AE vary subtly, but
significantly, from other diagnoses within the differ-
ential of vesicular lesions in the pediatric population.
Given the appropriate clinical context, histopatho-
logical features of individual and clustered necrotic
keratocytes, intra-epidermal vesiculation and a pre-
dominant lymphoneutrophilic infiltrate should alert
the pathologist to the diagnosis of AE, particularly
when not considered in the clinical impression.

Bullous lesions in AE delaying diagnosis of zinc deficiency
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Conclusions

Patients with the bullous form of AE may be
misdiagnosed for months after initial presentation,
as in the case of our two patients. Our first patient
was originally diagnosed with allergic contact
dermatitis. Only after further investigation,
2 months following her initial presentation, she
was correctly diagnosed with AE. In our second
patient, abuse was considered in the diagnosis and
resulted in the child being placed in foster care. Her
diagnosis was eventually made after a delay of
6 months. As evidenced by our patients’ cases, the
bullous presentation of AE may elude a correct
diagnosis. Because of the rarity of the disease,
clinicians and pathologists are often unaware of its
clinical and histological spectrum and, therefore, do
not suspect the diagnosis initially.

The findings of our two patients, along with those
reported by Borroni et al., further establish the
diagnostic features of bullous AE and should alert
the pathologist to the possibility of the diagnosis ofAE.
In the appropriate clinical setting, the findings of
individual and coalesced intra-epidermal necrotic
keratocytes, intra-epidermal vesiculation among
scant spongiosis and a predominant lymphoneutro-
philic infiltrate should alert the pathologist to the
diagnosis of AE, particularly when not suspected
clinically. Bullous AE should be included in the
differential of intra-epidermal vesiculation, in addi-
tion to the more commonly encountered pediatric
dermatitides.

Early recognition and treatment are necessary,
particularly because of concerns of immunodeficiency
and infection in these patients. Skin biopsy plays
a very important role in the diagnostic work up of AE.
As illustrated by the reported cases, the histological
features are varied but may be specific enough to
exclude clinical and histological mimickers of AE and
to support the correct diagnosis.

We hope to raise physicians’ clinical and histopath-
ological suspicion of AE when presented with
a bullous dermatitis. The delay in achieving the
correct diagnosis in our cases emphasizes the need for
a high index of suspicion of zinc deficiency. Height-
ened awareness of the bullous form of this condition
may provide earlier diagnosis and therapeutic inter-
vention for these patients.
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