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Abstract
We report the first use of endoscopic submucosal 
dissection (ESD) for the treatment of a patient with 
adenoid cystic carcinoma of the esophagus (EACC). An 
82-year-old woman visited our hospital for evaluation 
of an esophageal submucosal tumor. Endoscopic 
examination showed a submucosal tumor in the middle 
third of the esophagus. The lesion partially stained 
with Lugol’s solution, and narrow band imaging with 
magnification showed intrapapillary capillary loops 
with mild dilatation and a divergence of caliber in the 
center of the lesion. Endoscopic ultrasound imaging 
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revealed a solid 8 mm × 4.2 mm tumor, primarily 
involving the second and third layers of the esophagus. 
A preoperative biopsy was non-diagnostic. ESD was 
performed to resect the lesion, an 8 mm submucosal 
tumor. Immunohistologically, tumor cells differentiating 
into ductal epithelium and myoepithelium were observed, 
and the tissue type was adenoid cystic carcinoma. There 
was no evidence of esophageal wall, vertical stump or 
horizontal margin invasion with pT1b-SM2 staining (1800 
μm from the muscularis mucosa). Further studies are 
needed to assess the use of ESD for the treatment of 
patients with EACC.

Key words: Adenoid cystic carcinoma of esophagus;  
Endoscope; Ultrasound; Esophageal; Tumor; Endoscopic 
submucosal dissection
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Core tip: Adenoid cystic carcinoma of the esophagus 
(EACC) is a rare tumor that may be confused with 
squamous cell carcinoma and basaloid-squamous cell 
carcinoma. There is limited data regarding the fre-
quency of metastasis, and the prognosis of patients 
with this tumor is poor. This is the first report of the 
use of endoscopic submucosal dissection (ESD) for the 
treatment of a patient with EACC. ESD may represent 
an additional treatment option for patients with this 
disease.
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INTRODUCTION
Adenoid cystic carcinoma of the esophagus (EACC) 
is a rare tumor that may be confused with squamous 
cell carcinoma (SCC) and basaloid-squamous cell 
carcinoma (BSC). There is limited data regarding 
the frequency of metastasis and the prognosis in 
patients with EACC[1]. Many patients have been found 
to have metastases at the time of initial diagnosis, 
and the prognosis is thought to be poor[2]. Accurate 
preoperative diagnosis is difficult because the tumor 
primarily involves the submucosa and is not easily 
sampled with endoscopic biopsy[3]. Although treatment 
is usually surgical resection in principle, the degree 
of invasion and the frequency of lymph node or other 
distant metastases are unknown[4].

In this report, we describe the use of endoscopic 
submucosal dissection (ESD) for the treatment of 

a patient with EACC. In particular, we describe the 
image-enhanced endoscopy and endoscopic ultrasound 
(EUS) findings observed during endoscopy prior to the 
ESD. This is the first case report describing the use 
of ESD for the treatment of a patient with EACC; this 
approach may become a more commonly accepted 
therapeutic option in the future.

CASE REPORT
An 82-year-old Japanese woman visited our hos-
pital for evaluation of an esophageal tumor. Her 
medications included clopidogrel for right internal 
carotid artery stenosis, and she had a history of a prior 
cerebral ischemic event. She was undergoing upper 
gastrointestinal endoscopy as part of her annual health 
examination. She denied any subjective symptoms, 
including dysphagia, and laboratory examination 
revealed no evidence of anemia or abnormalities of 
liver or renal function. She did not have any family 
history with esophageal disease, and the values of 
tumor markers for adenocarcinoma and SCC were 
within normal limits.

She was referred to our hospital for evaluation of 
what appeared to be a protruding submucosal lesion 
in the middle esophagus. The lesion was noted during 
an upper gastrointestinal endoscopic examination 
performed a month prior to consultation. Endoscopic 
examination with normal white light (GIF-H290Z 
and UM-3R-3-20 MHz; Olympus, Tokyo, Japan) in 
our hospital revealed a brownish submucosal tumor, 
located 25 cm from the incisor of the middle esophagus 
(Figure 1). The tumor surface showed mild reddening 
with a central planar depression, and was elastic, 
mobile and hard when compressed with the forceps. 
Image enhancement with narrow band imaging (NBI) 
magnification revealed a central brownish area with 
slightly dilated, non-uniform diameter intrapapillary 
capillary loops. The central planar depression stained 
slightly with the application of Lugol’s solution.

EUS revealed a solid 8 mm × 4.2 mm mass, pri-
marily involving the second and third layers of the 
esophagus; the tumor was hypoechoic and homoge-
neous with a thickened hyperechoic submucosa, and 
slight irregularity of the third layer was recognized 
(Figure 1C, white arrow). The biopsy showed esophagitis 
and no distinct tumor; enlarged lymph nodes or other 
lesions suspicious for metastases were not observed with 
contrast-enhanced computed tomography (CT). With 
the above endoscopic findings, SCC and gastrointestinal 
stromal tumor (GIST) were included in the differential 
diagnosis. In accordance with our treatment protocol, 
we planned on performing ESD if the lesion could be 
lifted with a local injection. 

After completing an adequate clopidogrel washout 
period, the patient was admitted to the hospital for 
endoscopic treatment (Figure 2). After marking the 
lesion, saline was locally injected into the submucosal 
layer on the anal side of the lesion. Next, a mixed 
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solution of glycerol and hyaluronic acid was locally 
injected, and a perimeter incision was made using 
a needle knife tip (DualKnifeTM; Olympus, Tokyo, 
Japan). The en block resection was performed after 
surrounding trimming and submucosal layer exfoliation 
were performed. During the procedure, cauterization 
for bleeding and exposed blood vessels on the resected 
surface was accomplished using bipolar hemostat 
forceps. The size of the excised specimen was 24 mm 
× 16 mm. The postoperative course was uneventful. 
At follow-up endoscopy 2 d after ESD, the wound was 
healed and scarred without stenosis (Figure 3). The 
patient was discharged on the 8th postoperative day 
and was symptom free at all outpatient visits at 6 mo 
postoperatively.

Hematoxylin and eosin staining findings are shown 
in Figure 4, and immunostaining findings are shown 
in Figure 5. With low power magnification, the submu
cosal layer showed proliferative heterotypic cells with 
cribriform nuclei distributed in an alveolar pattern and 
having numerous glandular cavities and small cyst-like 
structures in the alveoli. The upper border of the tumor 
partially extended to the luminal surface. With higher 
magnification, the nuclei of the heterotypic cells showed 
a dark chromatin core and a narrow eosinophilic border. 
Cells with an eosinophilic cytoplasm lined the wall of the 
glandular cystic cavity and formed a two-layer structure 
with small cells and having a high nuclear/cytoplasm 
ratio forming the outer layer. Immunostaining showed 
slight staining with cytokeratin CAM 5.2, which stains 

duct epithelium but not squamous epithelium. The 
glandular cavities and small cystic structures stained 
positively with epithelial membrane antigen, which 
stains glandular epithelium. Carcinoembryonic antigen 
staining, which stains ductal epithelium, was positive 
in the intraluminal epithelium and in those areas with 
differentiation into ductal components. p63 staining, 
which stains basal cells, was not observed in the 
intraluminal epithelium, and tumorization of the basal 
cells was not observed. Alpha-smooth muscle actin 
staining, which stains smooth muscle cells, was weakly 
positive in the cells of the outer layers of the cysts, 
suggesting smooth muscle differentiation. Staining with 
calponin, which stains smooth muscle cells, was slightly 
positive in the outer cyst wall cells. 

In summary, the lesion was an 8 mm × 8 mm 
submucosal tumor with ductal epithelial and myoepi-
thelial differentiation on immunohistochemical staining. 
The histological type was adenoid cystic carcinoma 
(ACC). The depth of penetration of the wall was pT1b-
SM2, 1800 μm from the muscularis mucosa; both the 
horizontal margins and vertical stump were negative, 
and lymphovascular invasion was not observed with 
D2-40 staining. Also, no venous invasion was observed 
with elastic van Gieson staining.

DISCUSSION
EACC was first reported by Gregg and Stamler in 
1954[5]. ACC is common in the salivary glands and 
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Figure 1  Preoperative endoscopy. A: Normal white light; B: Narrow band imaging with magnification; C: Endoscopic ultrasound, showing a tumor that was 
hypoechoic and homogeneous with a thickened hyperechoic submucosa slight irregularity of the third layer (white arrow); D: Lugol’s solution application.
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is thought to occur because components of SCC and 
BSC are likely to be found in EACC[10]; and, because 
EACC predominately involves the submucosa, it is 
impossible to sample the structure of the entire EACC 
tumor with an endoscopic biopsy alone[11].

When observed endoscopically with white light, an 
infiltrative growth pattern was reportedly observed in 
58.6% of tumors, and 24.1% of tumors were classified 
as an ulcerative growth[7,8]. With NBI magnification, one 
observes a mixture of glandular and squamous epithelial 
components. Tumors with an irregular vascular pattern 
with large vessels, tumors with an irregular mucosal 
pattern with mucous, and tumors with no clear pattern 
have been reported[12].

Chromoendoscopy is useful for discriminating between 
SCC and adenocarcinoma, but its utility in establishing 

respiratory system, but accounts for only 0.1% of 
esophageal malignancies[6]. EACC is a highly malignant 
tumor[1]. Based on previous reports[3,7,8], the average 
patient age is 60.4-66.4 years and the ratio of males 
to females is 2.75-5:1. Seven percent of EACCs are 
in the upper third of the esophagus, 63% are in the 
middle third, and 30% are in the lower third. Difficulty 
swallowing is the most common symptom, similar to 
what is seen in patients with SCC of the esophagus[3]. 

In our case, the lesion was located in the middle 
third of the esophagus, but the patient’s sex, age 
and lack of symptoms were atypical. Although EACC 
is normally diagnosed by endoscopy, it is frequently 
misdiagnosed preoperatively[3]. Only 21.6% of EACC 
cases diagnosed before 1996 were successfully 
diagnosed by endoscopic biopsy preoperatively[9]. This 

Figure 2  Intraoperative endoscopy. A: Marking of lesion; B: Incision of lesion perimeter; C: Resected surface after excision; D: Excised specimen.
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Figure 3  Postoperative endoscopy. A: 2 d postoperatively; B: 6 mo postoperatively.
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a diagnosis of ACC has not been determined. The utility 
of EUS in patients with EACC has only been discussed 
in a limited number of case reports. In one report, the 
EUS findings were described as a thickened submucosal 
layer and a relatively hypoechoic muscular layer[13]. 
In the present case, submucosal tumor-like lumen 
formation was observed, and with NBI enhancement 
some findings common to SCC were observed. Staining 
with Lugol’s solution was poor in that portion of the 
tumor protruding into the lumen, and EUS findings 
were similar to those previously reported. Preoperative 

endoscopic biopsy did not result in an accurate diagnosis.
Histopathologically, EACC is characterized by tumor 

differentiation into two types of cells, duct-lining epith-
elial cells and myoepithelial cells, both of which are 
commonly seen in salivary gland tumors. Three different 
cellular patterns have been observed, a cribriform 
pattern, a lattice-like pattern, and a tubular pattern[14]. 
With Alcian blue staining, the tumor demonstrates pale 
blue mucus in the cystic alveolar cavities as well as 
outside the alveoli. Although it may be necessary to 
distinguish EACC from BSC because of its location, the 

A B

C D E

Figure 4  Hematoxylin and eosin staining of the resected specimen. A: Main locus of submucosal tumor (× 40); B: Tumor protrusion into esophageal lumen (black 
arrows, × 40); C: Cribriform structure of tumor cells (× 100); D: Heterotypic cells with eosinophilic cytoplasm (black arrows, × 200); E: Bi-layered structure of tumor 
duct cells (black arrows, × 400).

A B C

D E F

Figure 5  Immunostaining of resected specimen. A: Cytokeratin CAM 5.2 staining (× 200); B: Epithelial membrane antigen staining (× 200); C: Carcinoembryonic 
antigen staining (× 200); D: p63 staining (× 200); E: Alpha-smooth muscle actin staining (× 200); F: Calponin staining (× 200).
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finding of myoepithelial cell differentiation with vimentin 
or S100 staining is considered useful in establishing a 
diagnosis of EACC[15].

In our case, tumor cell proliferation was primarily 
submucosal and myoepithelial differentiation was con-
firmed with immunostaining, and a diagnosis of EACC 
was made. Characteristics such as the formation of 
ductal epithelium, the biphasic nature of the tumor, 
and the presence of an eosinophilic substance in the 
cell cytoplasm were also typical of ACC.

Compared with ACC of the salivary gland, EACC 
has a poor prognosis[16], with a 5-year survival rate of 
35% and an average life expectancy of 7 mo[2,8]. EACC 
with a solid growth pattern is also reported to have 
a poor prognosis[14]. Lymph node metastasis is more 
frequent than other organ metastasis, and patients 
with lymph node metastases have poor prognosis[17]. 
The presence of vascular invasion is associated with 
a worse prognosis in these patients. However, some 
cases previously diagnosed as EACC may have been 
confused with BSC and SCC, and additional larger 
studies are needed to clarify the data regarding 
metastasis, prognosis, and the presence of other tumor 
components in the tumors of patients with EACC.

The primary choice for the treatment of patients 
with EACC is radical surgery[4,18]; however, the surgical 
mortality rate was reported to be 15% in previous 
studies[8]. Adjuvant radiation therapy has been 
advocated if dysphagia is present or if surgical margins 
are positive for tumor involvement. A previous case 
report described the use of chemotherapy, including 
doxorubicin, mitomycin C and 5fluorouracil, with local 
radiation[8], but chemotherapy is generally thought to 
be ineffective[4]. Overall, there is little data to support 
the use of chemotherapy, and the effects of adjuvant 
or primary chemotherapy are unknown[6,19].

One prior report described the endoscopic treat-
ment of EACC with incisional endoscopic enucleation[20]. 
Ours is the first case to report the use of ESD for the 
treatment of a patient with EACC. It has been reported 
that lymph node metastases are rare in patients 
with esophageal SCC when the tumor is confined to 
the mucosal epithelial layer and the mucosal lamina 
propria. The incidence of metastasis is 9.3% when the 
tumor reaches the muscularis muscle plate and 19.3% 
when the tumor is within 200 μm of the submucosal 
layer.

In the present case, the stump of the resected 
specimen was negative, but invasion to within 1800 μm 
of the submucosal layer was observed. It is possible 
that tumor resection in our case will not be curative. 
The relationship between tumor depth of invasion and 
the frequency of lymph node metastasis in patients 
with EACC is not known, and additional studies are 
necessary. Our patient has been asymptomatic without 
evidence of recurrence or metastasis at 6 mo after 
ESD. We believe that continued rigorous monitoring for 
recurrence or metastasis with contrast-enhanced CT 

and upper gastrointestinal endoscopy is necessary.
In conclusion, We have described herein the first 

case of the use of ESD for the treatment of a patient 
with EACC. The accumulation and analysis of additional 
cases is needed to clarify the prognosis and most 
appropriate treatment for these patients.

ARTICLE HIGHLIGHTS
Case characteristics
A Japanese woman was asymptomatic, and the disease was diagnosed as a 
result of regular upper gastrointestinal endoscopy.

Clinical diagnosis
The authors diagnosed adenoid cystic carcinoma of the esophagus (EACC).

Differential diagnosis
The diseases to be considered are squamous cell carcinoma (SCC) and 
gastrointestinal stromal tumor (GIST), which can be estimated by total biopsy.

Laboratory diagnosis
The patient had nothing particular changeincluding hemoglobin and tumor 
marker.

Imaging diagnosis
Computed tomography scan showed no morphological changes.

Pathological diagnosis
Tumor cell proliferation was primarily submucosal and myoepithelial 
differentiation was confirmed with immunostaining

Treatment
The patient received endoscopic submucosal dissection (ESD). 

Related reports
There is no other case report of ESD treatment for EACC. There are reports of 
cases with incisional enucleation, surgery, chemotherapy, and radiation therapy.

Term explanation 
EACC is a rare tumor, that may be confused with SCC and basaloid-squamous 
cell carcinoma. There is limited data regarding the frequency of metastasis, and 
the prognosis of patients with this tumor is poor.

Experiences and lessons
This is the first report of the use of ESD for the treatment of a patient with 
EACC. ESD may represent an additional treatment option for patients with this 
disease.
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