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Abstract

We report a case of epidermoid metaplasia of the esophageal mucosa that developed in a
patient with a long history of esophageal intramural pseudodiverticulosis (EIPD) complicated
by candidiasis. The patient, a 69-year-old man, had been treated for about 3 years for EIPD
with candidiasis. After candidiasis improved, the development of epidermoid metaplasia of
the esophageal mucosa was observed. It comprised longitudinally arranged, multiple, small,
whitish flecks with a scaly appearance on the mucosa of the middle to lower esophagus, and
pathological examination demonstrated several fine keratohyalin granules in superficial layers
of the squamous epithelium. Six months later, candidiasis was almost cured, but these small
flecks had slightly increased in size, and pathological examination demonstrated epidermoid
metaplasia consisting of a thick, acellular keratin layer and well-developed granular layer be-
neath it. We considered that chronic candida esophagitis played the principal pathogenetic
role in the development of epidermoid metaplasia. EIPD may have provided an environment
suitable for the growth of fungi, and mucinous material contaminated by Candida and ex-
creted from the orifices of EIPD may have irritated the mucosa and induced epidermoid
metaplasia.
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Fig. 1. Endoscopic view of the esophagus. Many
small mucosal holes representing the orifices of
EIPD were scattered, and several white coatings
indicating Candida infection were observed. EIPD,
esophageal intramural pseudodiverticulosis.

Introduction

Esophageal intramural pseudodiverticulosis (EIPD) is a rare disorder characterized by the
presence of multiple, small, flask-shaped outpouchings within the esophageal wall that have
orifices opening onto the esophageal mucosa [1-9]. These outpouchings are formed by dilatation
of the terminal excretory ducts of esophageal submucosal mucous glands (pseudodiverticula)
[2-4, 6, 7], and we previously reported that their orifices periodically repeated opening and
closing movements and excreted mucinous secretions onto the mucosal surface [8]. Thus, EIPD
is not a static condition, but rather an active, continuously moving pathological process.

During a long-term endoscopic observation of a patient with EIPD complicated by esoph-
ageal candidiasis, we observed that the esophageal mucosa along the orifices of EIPD
developed multifocal, small, whitish flecks corresponding to “epidermoid metaplasia” (or
“epidermization”) [10-13]. This report presents the endoscopic and pathological findings of
this rare mucosal change of the esophagus.

Case Report

The patient, a 69-year-old male office worker, was incidentally found to have esophageal
candidiasis at an annual medical checkup and referred to our hospital 3 years previously. He
was an ex-smoker and had a history of moderate alcohol intake. He complained of neither
dysphagia nor any other gastrointestinal symptoms. Radiological and endoscopic examina-
tions demonstrated diffuse EIPD involving almost the entire length of the esophagus (Fig. 1),
esophageal candidiasis, mild GERD, and atrophic gastritis. The orifices of EIPD periodically
repeated active opening and closing movements and excreted turbid mucinous material onto
the mucosal surface. The esophageal lumen showed mild narrowing, especially in the upper
and lower portions, most likely due to submucosal chronic inflammation and fibrosis. Admin-
istration of antifungal drugs and proton pump inhibitors was started, and antibiotics for erad-
ication of Helicobacter pylori were also given.

Thereafter, the patient was followed by periodic endoscopic examinations at 3- or
6-month intervals, and candidiasis showed repeated relapses and remissions for about 2
years. When candidiasis relapsed, movements of the orifices of EIPD tended to be reduced,
and some of the orifices were covered by white coatings that represented exudates produced
by Candida infection. The esophageal mucosa showed diffuse and mild redness and edema.
The patient remained almost asymptomatic throughout the clinical course.
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Fig. 2. a, b Endoscopic views of the esophagus. Multiple, small, whitish, scaly flecks (arrows) were longitu-
dinally aligned from the middle to lower esophagus. White light (a). Narrow band imaging (b). Esophageal
biopsy specimen (¢, d). Several fine keratohyalin granules were seen in the superficial layers of the acan-
thotic epithelium. No hyperkeratosis was noted in this specimen (hematoxylin-eosin stain, ¢ x200, d x400).

On endoscopy performed 2 and a half years after the first visit, multiple, small, whitish,
scaly flecks were noted on the mucosal surface (Fig. 2a, b). They were longitudinally aligned
and mainly found along the orifices of EIPD from the middle to lower esophagus. A biopsy
specimen taken from one of these flecks showed mild acanthosis, and epithelial cells of the
superficial layers had several fine keratohyalin granules in the cytoplasm (Fig. 2c, d). No
fungal pseudohyphae of Candida species were detected.

On endoscopy performed 6 months later, whereas candidiasis was almost cured, multiple,
small, whitish flecks slightly increased in size (Fig. 3a, b). Biopsy specimens taken from the
flecks demonstrated a thick, acellular keratin layer with a basket-weave appearance atop the
epithelium showing acanthosis, and a well-developed granular layer with abundant kerato-
hyalin granules was noted beneath the keratin layer (Fig. 3¢, d). The epithelial cells did not
exhibit cellular atypia, and no formation of ectopic sebaceous glands was noted. The lamina
propria was not included in the biopsy specimens, and no inflammatory cell infiltration was
seen within the squamous epithelium. No fungal pseudohyphae were observed.

Discussion
Epidermoid metaplasia (or “epidermization”) is a rare pathological alteration of the

esophageal mucosa that is endoscopically characterized by well-demarcated areas showing
a whitish, scaly, or “cobblestone-like” appearance [11, 13]. It is clearly visualized as an
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Fig. 3. a, b Endoscopic views of the same regions taken 6 months after Fig. 2. The whitish, scaly flecks slight-
ly increased in size. White light (a). Narrow band imaging (b). Esophageal biopsy specimen (¢, d). The epi-
thelium showed marked hyperkeratosis, and a prominent granular layer was formed beneath the acellular
keratin layer (hematoxylin-eosin stain, ¢ x200, d x400).

irregular area that does not stain with Lugol’s iodine method [10, 11]. On endoscopy, it should
be differentiated from localized esophagitis, glycogenic acanthosis, candidiasis, and, most
importantly, superficial squamous cell carcinoma, especially carcinoma of the depressed
superficial type (type 0-1lc) which is covered by a hyperkeratotic layer [11].

The pathological findings of epidermoid metaplasia were initially described by
Nakanishi et al. [10], who demonstrated that this lesion showed an immunohistochemical
expression pattern of keratin subtypes similar to that of the epidermis. In recent patho-
logical reports of large series, Taggart et al. [12] identified 37 cases (2.0%) of this lesion,
which they termed “hyperkeratosis,” on reviewing 1,845 esophageal biopsies. Singhi et al.
[13] reported detailed endoscopic and pathological features of this lesion in 18 patients.
Epidermoid metaplasia is pathologically characterized by the formation of a thick, hyper-
orthokeratotic layer atop the epithelium and a well-developed granular layer beneath it
[10-13]. Whereas ectopic sebaceous glands occasionally arise in the esophageal mucosa
[14], only a single case of the occurrence of sebaceous glands in association with epidermoid
metaplasia has been reported [12].

The etiology and pathogenesis of epidermoid metaplasia of the esophageal mucosa
remain unknown. Heavy smoking, excessive alcohol intake, and gastroesophageal reflux
disease have been proposed as risk factors [12, 13], and some kinds of chronic inflam-
matory irritation are considered to play a pathogenetic role [11]. The relationship between
epidermoid metaplasia and esophageal neoplasms also remains uncertain. Taggart et al.
[12] divided the lesion into 2 groups: group 1 occurring in the region of Barrett esophagus
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and/or adenocarcinoma and group 2 occurring outside it, and they found that only the
latter group was frequently associated with squamous cell carcinoma (in 47%) or dysplasia
(in 19%), whereas the former group was not. Singhi et al. [13] also reported the presence
of squamous cell carcinoma and/or high-grade dysplasia in adjacent areas of epidermoid
metaplasia in 17% of their patients and hypothesized that epidermoid metaplasia is a
genomically unstable condition and may be a precursor lesion of dysplasia or carcinoma.
Therefore, it is warranted to carefully follow up patients with this lesion by repeated endo-
scopic examinations, although there is still no direct evidence for epidermoid metaplasia
being a precancerous lesion [11, 13].

The present patient had a long history of EIPD. EIPD is a rare disorder, and the associ-
ation of epidermoid metaplasia with EIPD has only been reported by Hentschel and Liith [9],
who identified 2 cases of epidermoid metaplasia among the 21 cases of EIPD they collected.
Unfortunately, neither endoscopic nor pathological findings of these 2 cases were presented
in the figures. The orifices of esophageal submucosal glands and EIPD are arranged along the
longitudinal axis of the esophagus [7, 9, 15]. The longitudinal alignment of small flecks of
epidermoid metaplasia in the present case suggests that epidermoid metaplasia had a close
relationship with EIPD.

In the present case, endoscopic examination performed 6 months prior to the first
detection of small, whitish flecks did not disclose similar changes. This indicates that meta-
plasia developed within a relatively short period. On the initial biopsy, the lesion consisted of
several fine keratohyalin granules in the superficial layers of the epithelium, the findings
probably representing an early stage of keratinization, but the formation of a thick keratin
layer was not observed. The absence of mature keratinization in the initial biopsy specimen
is probably due to a sampling problem, since the endoscopic appearance did not significantly
differ from that at the time of the second biopsy performed 6 months later. The early morpho-
genetic stages of epidermoid metaplasia of the esophageal epithelium were not described in
previous articles, and the findings we obtained give some suggestions regarding its pathoge-
netic process.

In addition to EIPD, the present patient had a long history of esophageal candidiasis.
Taggart et al. [12] reported the occurrence of esophageal candidiasis in association with
epidermoid metaplasia in 22% of their group 2 patients, and it may be reasonable to consider
that long-standing candidiasis played principal roles in the pathogenesis of epidermoid meta-
plasiain the present case. Esophageal candidiasis is one of the common complications of EIPD
[5,7,9] probably because many small outpouchings in EIPD provide an environment suitable
for colonization by and growth of fungi [5]. As we demonstrated in the previous article, the
orifices of EIPD repeat active opening and closing movements and continuously excrete
mucinous material onto the mucosal surface [8]. If the infectious processes, such as candi-
diasis, complicated EIPD, the contaminated mucinous material would be excreted or overflow
from the orifices and continuously irritate the mucosal epithelial cells. It is therefore
reasonable to consider that the non-keratinizing squamous epithelium of the esophageal
mucosa transforms into the epithelium of the epidermal phenotype, which is more resistant
to noxious stimuli such as those caused by Candida infection.
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