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Resection of a Submucosal Tumor-Like Superficial Carcinoma in Middle

Thoracic Esophagus Concomitant with Mucosal Adenocarcinoma
and Submucosal Squamous Cell Carcinoma:
A Case Report and Review of Literature
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A 67-year-old man was pointed out mucosal irregularity on health check-up and was referred to our institu-
tion. Diagnostic examinations were performed and an aggregated type 0-Ila lesion having 3 small protru-
sions was recognized in the middle thoracic esophagus. Endoscopic biopsy led to diagnosis of esophageal
cancer concomitant with adenocarcinoma and squamous cell carcinoma. Thoracic esophagectomy with
3-fields lymph node dissection was performed via a right thoracoabdominal approach and reconstructed
with stomach roll. Three submucosal tumors like small protrusions were recognized in resected specimen.
One of them was well differentiated tubular adenocarcinoma which occupied in mucosal layer. The other
two were moderately differentiated squamous cell carcinoma. They existed very near but no connection
was recognized by serial section. The adenocarcinoma existing in middle esophagus is very rare. Almost all
of them were submucosal or advanced cancers. When we searched with the ICHUSHI database (a domestic
medical literature database service provided by the NPO Japan Medical Abstracts Society) and the PubMed
database, there was no report of mucosal adenocarcinoma occurred in middle thoracic esophagus in the past
10 years. Then this report was thought to be the first report of mucosal adenocarcinoma in middle thoracic
esophagus in the world.
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INTRODUCTION

Squamous cell carcinomas are the most common
esophageal cancers found in Japanese patients, and
adenocarcinomas account for only 5.0% of cases. With
the exception of Barrett esophageal cancer, which has
attracted attention recently and other esophageal ade-
nocarcinoma occurred in middle and upper thoracic
esophagus is very rare [1].

Here we report a case of mucosal adenocarcinoma
occurred in middle thoracic esophagus, comprised of
coexisting submucosal squamous cell carcinoma.

CASE REPORT

A 67-year-old man was pointed out an esophageal
mucosal irregularity in middle thoracic esophagus
on health check-up in July 2008. Endoscopic exam-
ination was performed, and an aggregation of three
submucosal tumors like nodes of about 5 mm in size
was identified in the middle thoracic esophagus. The
patient was diagnosed with squamous cell carcinoma
by biopsy, and referred to TOKAI University Hospital.

Past medical history: Not particular.

Physiological findings on admission: Not particular.

Blood test findings: No remarkable findings, includ-

ing tumor markers such as CEA, SCC, and CYFRA
(Table 1), were observed.

Esophagographic findings: One small protruding
lesion (5 mm in size) and two small protruding lesions
(4 mm in size) were identified in the middle thoracic
esophagus. The surface was smooth with a mild de-
pression in the center (Fig. 1a and 1b, arrows).

Endoscopic findings: An aggregation of three small
protrusion resembling type 0-IIa cancer was found
in the left wall, at 35 to 87 cm from the incisors [2].
The elevation showed partial erosion at the top of an
elevated lesion and resembled a sub-epithelial growth
(Fig. 2a). Double staining with toluidine blue and
iodine was performed, and the eroded surface was
stained with toluidine blue. Slight depression was also
observed in the region between the elevations (Fig. 2b).
Neither Barrett mucosa nor ectopic gastric mucosa was
found in the surrounding of the protruded lesions.
Histopathological view of biopsy from lesion ¢ was
arranged in tubular pattern (Fig. 2c), and lesion d was
arranged in sheet like pattern (Fig. 2d).

Thoraco-abdominal CT findings: No mediastinal
lymph node swelling or distant metastasis was ob-
served.

Based on these findings, the patient was diagnosed
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Table 1 Laboratory data

WBC 6300 mm®
RBC 4.19 x10*mm?
Hb 14.3 g/dl

Ht 42.7 %

Plt 18.2 x10°mm?®
TP 7.9 g/dl

Alb 4.7 g/dl
T-Bil 0.7 mg/dl
GOT 13 1U/1
GPT 6 IU/1
LDH 191 1U/1
¥-GTP 21 1U/1

T-Cho 229 mg/dl
BUN 12 mg/dl
Cre 0.9 mg/dl
Na 142 mEq/1
K 4.0 mEq/1
Cl 106 mEq/1
CEA 3.4 ng/ml
SCC 1.9 ng/ml
CYFRA < 1.0 ng/ml

Fig. 1 Barium double contrast study.

a: Profile view. The irregular line was demonstrated in thoracic esophagus.
b: Enface view. A protruding tumor with a smooth surface and central depression was observed.

with esophageal cancer (adenocarcinoma and squa-
mous cell carcinoma) with a macroscopic type of 0-Ila,
cT1b-SM1, NO, MO, clinical stage I [2]. In October
2008, the patient underwent surgical treatment
consisting of right transthoracic subtotal esophagec-
tomy, three-field lymph node dissection from cervix,
mediastinum and abdomen, and reconstruction of
esophagus using stomach roll. The patient had a good
postoperative course without complications, and he was
discharged on hospital day 23.

Pathological diagnosis: The resected esophagus was

cut into approximately every 5-mm width; an examina-
tion of these pieces found adenocarcinoma and squa-
mous cell carcinoma (Fig. 3a, b). For evaluation of the
extent of the cancer and the continuity of the adeno-
carcinoma and squamous cell carcinoma, we examined
HE (Hematoxylin Eosin) serial sections every 40-pm-
point. Examination of the sections confirmed fibrous
scar tissue between the adenocarcinoma and squamous
cell carcinoma, indication the absence of continuity (Fig
3d-g). The moderate differentiated squamous cell car-
cinoma was present with an invasion depth of pI'lb-
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Fig. 2 Endoscopic findings and histopathological findings of biopsy specimens.
a: Conventional endoscopic view. The three slightly elevated protruding lesion were noted.
b: Double staining view. The top of protruding lesion was stained by toluidine.
c: Histopathological view of biopsy from lesion c. Carcinoma cells arranged in tubular pattern were noted

in lamina propria.

d: Histopathological view of biopsy from lesion d. Carcinoma cells arranged in sheet-like pattern were seen.

SM2 (Fig. 3d). The well differentiated adenocarcinoma
was covered by non-neoplastic stratified squamous
epithelium. The adenocarcinoma cells grew mainly in
the lamina propria and partly extended to the muscu-
laris mucosa (Fig 3g). Regional lymph node metastasis
was identified in 2 of 76 dissected specimens (No.106rR
and No.108 lymph node), and the node metastasis
stage was pN1. Both nodes contained squamous cell
carcinoma and no metastasis of adenocarcinoma. Final
findings were recorded as the coexistence of mucosal
adenocarcinoma pI'la-MM and, superficial squamous
cell carcinoma pI'lb-SM2, Nla, MO0, pathological stage
I [2].

Post-operative adjuvant chemotherapy with 2 cours-
es of cisplatin and 5-fluorouracil was administered.
The patient is alive now, 6 years and 10 months after
surgery without recurrence.

DISCUSSION

The patient had coexisting, multiple esophageal
cancers; mucosal esophageal adenocarcinoma and
squamous cell carcinoma of a sub-epithelial growth.
According to the comprehensive registry of esophageal
cancer in Japan, adenocarcinoma and Barrett esopha-
geal cancer were pathologically identified in 3.3% and
1.7%, respectively, of resected specimens [1].

Reports of adenocarcinoma occurred in esophagus
were searched in the ICHUSHI database from 2005
to 2014. About 450 reports were investigated and

almost all of them were about Barrett adenocarcino-
ma. Reports of primary adenocarcinoma occurred in
middle thoracic and upper esophagus were only 16
reports and 16 cases. Furthermore, 9 cases were super-
ficial cancer and remain 7 cases were advanced. Seven
cases were existed in middle thoracic esophagus, which
were considered to be derived from proper esophageal
gland. Within them superficial cancer were three
cases [3-5] and advanced cancer were four cases [6—
9]. There were 9 cases existed upper esophagus, which
were considered to be chiefly derived from ectopic
gastric mucosa, superficial cancer were six cases [10-
15], and advanced cancer were three cases [16-18]. No
report of mucosal adenocarcinoma occurred in middle
and upper thoracic esophagus could be discovered in
the PubMed database going back to 10 years.
Adenocarcinomas in middle esophagus tend to show
sub-epithelial growth, because the adenocarcinomas
are considered to develop from the esophageal glands
and its ducts [19]. Esophageal adenocarcinoma may
originate from 1) ectopic gastric mucosa, 2) proper
esophageal gland, 3) cardiac gland of the esophagus,
and 4) Barrett esophagus. Ectopic gastric mucosa is
frequently found in the cervical esophagus immediate-
ly below the esophageal orifice, while the esophageal
cardiac gland and Barrett esophagus are often present
in the abdominal esophagus and distal part of lower
thoracic esophagus. Therefore, these types of adeno-
carcinomas can be diagnosed based on the location
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Fig. 3 Gross specimen and cancer map.

a: The small protruding tumors were observed.

b: Gross specimen with Iodine staining and map
of tumor. The yellow dots showed squamous cell
carcinoma. The red dots showed adenocarcinoma.

c: The map of tumor with serial section.

d: This area showed squamous cell carcinoma.

e: This area showed fibrous change in submucosa.

f: This area showed normal esophageal wall.

g: This area showed adenocarcinoma.

and surrounding mucosa [16]. The adenocarcinoma
of this case was chiefly occupied the proper mucosal
layer. The tumor attached to muscularis mucosa and
mucosae epithelium partly. Then we considered that
this adenocarcinoma occurred from duct of proper
esophageal gland which passed through proper muco-
sal layer, or malignant transformation of basal cells of
esophageal epithelium.

We performed a histopathological examination of
the resected specimens to identify their origin. The
adenocarcinoma was present mainly in the lamina
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propria and was covered by non-neoplastic squamous
epithelium (Fig. 4a). There was no adenosquamous
carcinoma, adenoid cystic carcinoma, and mucoepi-
dermoid carcinoma. No proper esophageal gland was
observed around the periphery of the adenocarcinoma,
and a gland duct was present slightly apart from the
adenocarcinoma (Fig. 4a, arrowhead). In addition, only
a small portion of the adenocarcinoma was in contact
with the squamous basal layer; however, the continuity
was not clear (Fig. 4b, arrow).

The adenocarcinoma specimen was immunohisto-
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Fig. 4 Histopathological section of adenocarcinoma.

a: Middle power view of adenocarcinoma located lamina propria mucosa. The esophageal
gland duct was observed near adenocarcinoma (Arrowhead).
b: The adenocarcinoma was in slightly contacted with squamous basal layer (Arrow).

Table 2 Immunohistochemical expression patterns of squamous epithelium, duct

and adenocarcinoma.

Squamous Duct Adenocarcinoma

epithelium Basal cells Luminal cells
MUC2 - - +
MUCHAC - - +
MUC6 - -
CDX2 - + +
PAS + +
CK18 - + +
CAMb.2 - + +
CK19 - + +
CK14 + - +
p63 + - +
CKb5/6 + + +
CK34BE12 + + -
CK7 - + +
CK20 - - +

chemical stained for mucin (MUC) and PAS-stained
for phenotypic comparison of the squamous epithe-
lium over the adenocarcinoma with the duct located
near the cancer (Table 2). The squamous epithelium
and all of the layers of the duct were negative for
all phenotypes of mucins. The adenocarcinoma was
positive for MUC2 and MUCBHAC and negative for
MUCG6. The adenocarcinoma and the duct lumen
were positive for CDX2. PAS was positive in squamous
epithelium, the duct lumen, and the adenocarcinoma
(Fig. 5). Based on these results, the adenocarcinoma
seemed to have both gastric and intestinal phenotypes
[20]. Using cytokeratin staining, we determined that
CK18, CAMb5.2 and CK19, the markers of columnar
epithelium, were negative in the duct basal layer but
positive in the duct lumen and the adenocarcinoma
(Fig. 6). In addition, CK14 and p63 staining, which
are markers for the squamous epithelium basal layer,
were negative in duct lumen, but positive in duct basal
cells, squamous epithelium and adenocarcinoma [21].
The markers for squamous epithelium, CK5/6, were
positive in all specimens, while CK34BE12 was nega-

tive only in the adenocarcinoma. CK7 was positive in
the adenocarcinoma and the duct lumen, and CK20
was positive only in the adenocarcinoma (Fig. 7). The
staining pattern of the adenocarcinoma was different
from that of the squamous epithelium basal layer, was
similar to the pattern found in the duct lumen (Table
2). These findings suggest that the adenocarcinoma
was not likely to have originated from glandular meta-
plasia of the squamous epithelium.

There is a report of close histological examination
of duct-derived esophageal adenoma that was present
in the submucosal layer with cytokeratin and mucin
phenotypes resembling those of a non-neoplastic duct
[22]. The esophageal gland duct was positive for CK14,
CK19, CK7, CK8, CK18 and CK20 immunohistochem-
ical staining, resembling the patterns in the normal
squamous epithelium and multilayered epithelium [23].
The presence of multilayered epithelium is considered
an early-stage feature of Barrett mucosa [24].

On the basis of results of the immunohistochemical
staining, the adenocarcinoma in our patient likely
developed from a duct of proper esophageal gland.

—100—
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Fig. 5 Immunohistochemical expression of M

UGs, CDX2 and PAS staining.
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High-power view of immunohistochemical expressions (MUC2, MUCHAC, MUC6, CDX2) and PAS staining
with squamous epithelium, adenocarcinoma and esophageal gland duct.

Another possibility includes the malignant transfor-
mation of undifferentiated pluripotent basal cells that
reside in the normal esophageal epithelium, but we
could not find sufficient evidence for this possibility in
the present study.

CONCLUSION

We encountered the very rare case which developed
mucosal adenocarcinoma and superficial squamous
cell carcinoma next to each other in middle thoracic
esophagus. No report of mucosal adenocarcinoma oc-
curred in middle thoracic esophagus could be searched
in neither the ICHUSHI database nor the PubMed
database. Although histopathological and immunohis-
tochemical examinations were performed, the origin

of the carcinogenesis of the adenocarcinoma could not
be clarified.
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Fig. 6 Immunohistochemical expression of cytokeratins and p63.
High-power view of immunohistochemical expression (CK18, CAMb5.2, CK19, CK14, p63) in squamous epithelium,
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