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Esophageal leukoplakia or epidermoid
metaplasia: a clinicopathological study
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Oral leukoplakia is a relatively common, painless disorder of the oral mucosa. It predominantly affects middle-
aged to elderly men and has a strong association with tobacco smoking and alcohol intake. Concomitant
histological findings of hyperorthokeratosis and a well-developed granular cell layer, termed orthokeratotic
dysplasia, are often associated with oral squamous cell carcinoma. In contrast, analogous lesions within the
esophagus, termed esophageal epidermoid metaplasia, are rarely encountered and poorly described in the
literature. To better characterize the clinicopathological features of this entity, we have collected 25 cases from
18 patients. Patients ranged in age from 37 to 81 years (mean, 61.5 years), with a slight female predominance
(10/18, 56%). On presentation, a majority of patients complained of dysphagia (10/18, 56%). Past medical history
was significant for tobacco smoking or long history of second-hand smoke in 11 (61%) patients and alcohol
intake in 7 (39%) patients. Seventeen (94%) patients with esophageal epidermoid metaplasia were located within
the middle-to-distal esophagus. Histologically, all cases were sharply demarcated and characterized by
epithelial hyperplasia, a thickened basal layer, acanthotic midzone, a prominent granular cell layer, and
superficial hyperorthokeratosis. Adjacent high-grade squamous dysplasia and/or squamous cell carcinoma
were seen in 3 out of 18 (17%) patients. Follow-up information was available for 13 out of 18 (72%) patients and
ranged from 2 to 8.3 years (mean, 2.3 years). Seven of the 13 (54%) patients had persistent disease; however,
none of them developed squamous dysplasia or squamous cell carcinoma. In an effort to assess the incidence
of esophageal epidermoid metaplasia, 198 consecutive esophageal biopsies were prospectively surveyed over
a 6-month period at three academic institutions. No cases were identified within this time frame. In summary,
esophageal epidermoid metaplasia is a rare condition affecting the middle-to-distal esophagus in middle-aged
to elderly females. The occurrence of adjacent high-grade squamous dysplasia and/or squamous cell

carcinoma warrants close follow-up.
Modern Pathology (2014) 27, 38—43; doi:10.1038/modpathol.2013.100; published online 14 June 2013

Keywords: epidermoid metaplasia; esophagus; leukoplakia; orthokeratotic dysplasia; squamous cell carcinoma;
squamous dysplasia

Leukoplakia is a clinical term used to indicate a
white patch or plaque occurring on the surface of
mucous membranes that cannot be rubbed off and
cannot be characterized clinically as any other
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disease.m? Within the oral cavity, leukoplakia is a
relatively common, painless finding of the oral
mucosa. It predominantly affects middle-aged to
elderly men and has a strong association with
tobacco smoking and alcohol intake.®* The World
Health Organization considers it to be one of the most
common premalignant or potentially malignant
disorders and a risk factor for progression to
squamous cell carcinoma.!-?

In addition to the oral cavity, leukoplakia
of the esophagus has also been reported. However,
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esophageal leukoplakia is rare with six cases
observed in a series of 1000 autopsy specimens of
the esophagus.® In a study by Taggart et al® risk
factors for esophageal leukoplakia were similar to
those of oral leukoplakia. Patients had significantly
greater history of alcohol consumption, head and
neck pathology (squamous cell carcinoma/dys-
plasia, leukoplakia, and lichen planus), esophageal
squamous dysplasia, and/or squamous cell
carcinoma. Thus, it seems that esophageal leuko-
plakia may parallel its oral counterpart in terms of
risk factors and preneoplastic potential.

Recently, Kobayashi et al’ reported a histo-
pathological review of oral leukoplakia lesions.
The authors identified a subset of cases char-
acterized by hyperorthokeratosis and a well-
developed granular layer. These lesions were
termed orthokeratotic dysplasia and often
associated with oral squamous cell carcinoma. In
contrast, similar lesions within the esophagus
termed esophageal epidermoid metaplasia
are rarely encountered and poorly described
within the literature. To better understand and
assess the clinical behavior and histological
features of esophageal epidermoid metaplasia,
we have collected biopsies from 18 patients
and have described the patient demographics,
endoscopic findings, histomorphology, and clinical
outcome.

Materials and methods

A total of 25 esophageal biopsy specimens display-
ing hyperorthokeratosis and a prominent granular
cell layer (esophageal epidermoid metaplasia) were
collected from 18 patients between 2003 and 2013
from Johns Hopkins Hospital, University of Pitts-
burgh Medical Center, Mercy Medical Center of Des
Moines, IA, Mayo Clinic in Scottsdale, AZ, and
George Washington Hospital. These included 8
cases seen in consultation by one of the authors
(EAM) and 17 routine cases. Patient demographic
data, endoscopic reports, and follow-up informa-
tion were recorded. Clinically significant tobacco
smoking and alcohol intake were defined as >10
pack year history and >2 drinks per day, respec-
tively. Hematoxylin-and-eosin-stained slides were
evaluated for each specimen. In addition, we
prospectively sought to identify additional cases
within a time period of 6 months from three
academic medical institutions: George Washington
Hospital, Mayo Clinic in Scottsdale, AZ, and
Ohio State University. No cases of esophageal
epidermoid metaplasia were identified among 198
consecutive esophageal biopsies from 183 patients.
In addition, when available, patient demographic
information including sex, age, tobacco smoking,
and alcohol intake for this control group were
recorded.
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Results

The clinical and endoscopic findings are summar-
ized in Table 1. Patients at diagnosis ranged in age
from 37 to 81 years (mean, 61.5 years; median, 60
years), with a slight predominance in females
(10 out of 18, 56%). On initial clinical presentation,
the majority of patients complained of dysphagia
(10 out of 18, 56%), whereas the remaining
presented with gastroesophageal reflux (n=4),
achalasia (n=1), melena (n=1), hematochezia
(n=1), and surveillance for high-grade dysplasia
in Barrett’s mucosa (n=1). Past medical history was
significant for tobacco smoking or long history of
second-hand smoke in 11 (61%) patients, alcohol
intake in 7 (39%) patients, and oral and esophageal
lichen planus in 2 (11%) patients. None of the
patients had a history of oral leukoplakia. Endoscopic
data were available for 17 out of 18 (94%) patients.
Cases of esophageal epidermoid metaplasia were
described as white-to-tan patches of villiform and
plaque-like mucosa (Figure 1). The lesions ranged in
size from 1 to 10cm in greatest dimension (mean,
2.6 cm) and located within the middle-to-lower third
of the thoracic esophagus.

Twenty-five biopsy specimens from all 18 patients
were available for review and showed common
histological features (Figure 2). In each case, the
lesion was sharply demarcated from the uninvolved
esophageal mucosa. The squamous mucosa had an
undulating appearance with flattening of the rete
pegs. The basal cell layer was thickened and the
midzone showed moderate acanthosis. All speci-
mens were characterized by a prominent granular
layer of 1—4 cells thick. In addition, the squamous
mucosa was surmounted by varying degrees of
compact hyperorthokeratosis. In many lesions, a
layer of parakeratosis was present between the
hyperorthokeratosis and hypergranulosis. Squa-
mous atypia and dysplasia was distinctly absent in
all cases. However, high-grade squamous dysplasia
(n=2) and squamous cell carcinoma (n=1) were
seen in nearby biopsies (within 2 cm of esophageal
epidermoid metaplasia) in 3 out of 18 (17%)
patients. In addition, basal crypt dysplasia in
Barrett’s mucosa was identified in one case.

Follow-up information including repeat biopsies
(because of the uncertain significance of epidermoid
metaplasia) was available for 13 out of 18 (72%)
patients and ranged from 2 months to 8.3 years
(mean, 2.3 years). Of the two patients with high-
grade squamous dysplasia, one patient was rebiop-
sied 2 months later and found to have squamous cell
carcinoma. Both patients with squamous cell carci-
noma underwent esophagectomy with no evidence
of esophageal epidermoid metaplasia, dysplasia, or
recurrent carcinoma, 2 and 12 months thereafter.
The patient with high-grade squamous dysplasia
had an endoscopic mucosal resection, which
included areas of epidermoid metaplasia. However,
no evidence of epidermoid metaplasia, dysplasia, or
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Table 1 Clinical and endoscopic findings of 18 patients with esophageal epidermoid metaplasia

Tobacco smoking  Alcohol  Location/
Age (> 10 packs (>2 per distance from
Patient (years) Sex Clinical presentation years) day) incisors (cm)  Other findings Follow-up (months)
1 60 F GERD No No 28-30 Adjacent high-grade Status post EMR;
squamous dysplasia NED (2)
2 54 F Dysphagia Yes No NA No NA
3 75 F Dysphagia, h/o oral and Yes No Middle No NED (4)
esophageal lichen planus esophagus
4 69 F  Hematochezia No, but long h/o  Yes 33 Adjacent high-grade SCC (2); Treated by
second-hand squamous dysplasia esophagectomy
smoke
5 60 M Achalasia Yes Yes 30 No NED (12)
6 55 M GERD No Yes 31 No Persistent EEM (12)
7 70 F Dysphagia No No 28-34 No NA
8 37 M GERD No Yes 35 No Persistent EEM (30)
9 81 F Dysphagia Yes No 25 No Persistent EEM (14)
10 49 F Dysphagia Yes No 28 No Persistent EEM (99)
11 55 F Dysphagia Yes Yes 27 Adjacent SCC 12 (NED)
12 58 M Dysphagia Yes No 29-33 No 76 (NED)
13 72 F Dysphagia, h/o oral and No No 23-28 No Persistent EEM (12)
esophageal lichen planus
14 61 M  Surveillance for h/o Yes No Two fociat  No NA
HGD in Barrett’s 35 and 39
mucosa s/p PDT
15 66 M Dysphagia, h/o laryngeal Yes Yes 27-37 No Persistent EEM (41)
SCC
16 77 F  Melena, anemia No No Middle No NA
esophagus
17 54 Dysphagia, nausea, melena Yes Yes Middle No Persistent EEM (37)
esophagus
18 54 M GERD, epigastric discomfort No No Distal Adjacent basal crypt NA
esophagus dysplasia in Barrett’s

mucosa

Abbreviations: EEM, esophageal epidermoid metaplasia; EMR, endoscopic mucosal resection; F, female; GERD, gastroesophageal reflux disease;
h/o, history of HGD, high-grade dysplasia; M, male; NA, not available; NED, no evidence of disease; PDT, photodynamic therapy; SCC, squamous

cell carcinoma.

Figure 1 Endoscopic images of esophageal epidermoid metaplasia reveal well-demarcated areas (a) of white, cobblestone-appearing

patches (b) within the middle-to-distal esophagus.

carcinoma was seen 2 months on follow-up endo-
scopy. Of the remaining 10 patients, 7 had persistent
esophageal epidermoid metaplasia on repeat biopsy
that ranged from 1 to 8.3 years (mean, 2.9 years), but
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carcinoma.
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Figure 2 At low magnification, esophageal epidermoid metaplasia is characterized by an undulating squamous mucosa (a) with
flattening of the epithelial rete pegs (b). Lesions are composed of a prominent granular layer and an overlying, compact
hyperorthokeratotic layer (c). An abrupt transition is seen between esophageal epidermoid metaplasia and uninvolved squamous
mucosa with focal areas of parakeratosis (d) between the hypergranulosis and hyperorthokeratosis.

198 consecutive esophageal biopsies from 183
patients were prospectively surveyed over a 6-month
period at three academic institutions. Patients ranged
in age from 20 to 87 years (mean, 55.7 years; median,
57 years), with a slight male predominance (53%).
Tobacco smoking and alcohol history was available
for 117 out of 183 (64%) patients. A significant
history of tobacco and second-hand smoking was
identified in 30 (26%) patients, and alcohol intake in
17 (15%) patients. No cases of epidermoid metaplasia
were identified within this time frame.

Discussion

As reported by Kobayashi et al,” oral orthokeratotic
dysplasia is a rare histological correlate to oral
leukoplakia that predominantly affects middle-aged
to elderly men. In contrast to oral leukoplakia, the
majority of patients are non-smokers with no
predilection for alcohol abuse. The histological
findings are distinct and characterized by a

hyperorthokeratotic focus and a prominent granular
layer. More importantly, it is often associated
with malignant foci, especially oral squamous cell
carcinoma. Analogous lesions within the esophagus
are rare and affect the same age group. However,
esophageal epidermoid metaplasia differs from oral
orthokeratotic dysplasia in female predominance,
associated symptoms, such as dysphagia, and risk
factors including tobacco smoking and alcohol
intake. Similar to its oral counterpart, esophageal
epidermoid metaplasia is frequently found adjacent
to high-grade squamous dysplasia and squamous
cell carcinoma.

Esophageal epidermoid metaplasia was initially
described as a case report by Nakanishi et al® The
authors identified white, well-demarcated areas
within the distal esophagus. Histologically, these
areas showed hyperorthokeratosis and hyper-
granulosis and were termed ‘epidermization’ of the
esophageal mucosa. Adjacent to these lesions was a
superficially invasive squamous cell carcinoma.
Fukui et al® also reported a case in a patient
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with history of lower pharyngeal squamous
cell carcinoma. The association with squamous
cell carcinoma was further underscored in a small
series by Ezoe et al'?, who identified four patients
with esophageal epidermoid metaplasia. All of the
patients had either synchronous or metachronous
squamous cell carcinoma of the esophagus and
oropharynx. Consistent with these findings, 3 out
of 18 (17%) patients described herein were found
to have either high-grade squamous dysplasia or
squamous cell carcinoma.

The high rate of adjacent squamous dysplasia and
squamous cell carcinoma suggests that esophageal
epidermoid metaplasia is a preneoplastic lesion.
Considering the histological parallels and compara-
tive clinical sequelae between oral orthokeratotic
dysplasia and esophageal epidermoid metaplasia,
studies on orthokeratotic dysplasia may help clarify
whether its esophageal counterpart represents a
precancerous condition. In fact, Aida et al’-'! have
recently demonstrated that epithelial cells within
orthokeratotic dysplasia lesions undergo telomere
attrition. The authors also showed that there was an
increased frequency of anaphase bridges present
within these lesions as compared with uninvolved
squamous mucosa. Although these results do not
definitively prove that oral orthokeratotic dysplasia
or esophageal epidermoid metaplasia is neoplastic,
these lesions are genomically unstable and may
have premalignant potential.

The etiology of esophageal epidermoid metaplasia
currently remains unknown. Fukui et al®
hypothesized that it develops as an wunusual
response to chronic irritation caused by reflux of
gastric acid. However, only 22% of the lesions within
our study presented with gastroesophageal reflux
disease. In addition, in the case series by Ezoe et al,'®
none of their patients had reflux.? Instead, all of the
patients were documented to consume excessive
amounts of alcohol. Although alcohol abuse was
identified in 39% of our cases, tobacco smoking and
second-hand smoke were more significant findings
that included 61% of patients. No mention of
smoking history was reported by Enzo et al.'®

Regardless of the origin, the strong association
between esophageal epidermoid metaplasia and squa-
mous dysplasia and carcinoma highlights the impor-
tance of properly recognizing this entity. Although the
histological features of hyperorthokeratosis and hy-
pergranulosis are both unique and distinct, these
findings may be overlooked as injury-related, such as
those due to chemical or physical agents. Principally,
the differential diagnosis would include pill-induced
esophagitis, corrosive damage, and sloughing esopha-
gitis. Pill-induced esophagitis can occur at any age,
but seems to be more frequent in older adults,
especially in women.'?~'* Common agents include
antibiotics (eg, doxycycline), ferrous sulfate,
alendronate sodium, and others.'®1* The istological
features are nonspecific, but in contrast to epidermoid
metaplasia, often show necrosis of the squamous
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epithelium, spongiosis, eosinophilic infiltration, and
a reactive basal layer. In some cases, pill fragments
may be evident. Like pill-induced esophagitis,
corrosive or caustic esophageal injury does not result
in a specific pattern of injury and must be correlated
with ingestion history.’® Acid injury produces
coagulative necrosis of the mucosa that at low
magnification can be reminiscent of the compact
hyperorthokeratosis of epidermoid metaplasia.
Alkaline agents typically result in liquefactive
necrosis with fat and protein digestion. Lastly,
sloughing esophagitis is likely due to contact injury
in debilitated patients on multiple medications.!® It
has a characteristic two-toned appearance consisting
of squamous mucosa with a superficial eosinophilic
zone containing pyknotic nuclei that resemble
parakeratosis in the skin and an underlying reactive
basal layer.

In summary, esophageal epidermoid metaplasia is
a rare histological correlate to esophageal leukopla-
kia that involves the middle-to-distal esophagus
and predominantly affects middle-aged to elderly
females with dysphagia. Risk factors include tobacco
smoking and excessive alcohol consumption.
Although it cannot be definitively categorized as a
preneoplastic condition, recognition of this entity
warrants strict surveillance for squamous dysplasia
and squamous cell carcinoma. Adequate follow-up
should not only focus on the endoscopic areas of
leukoplakia, but also include the surrounding back-
ground mucosa.
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