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Early-stage Neuroendocrine Carcinoma of the Esophagus
Observed with Annual Endoscopy for Three Years
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Abstract:

An 80-year-old man was found to have a reddish depressed lesion on the middle thoracic esophagus. The
morphology of the lesion had been almost unchanged for 3 years, but it transformed to a 2-cm depressed le-
sion with elevated margins and an irregular nodular surface. The lesion was resected endoscopically and ulti-
mately diagnosed as a combined neuroendocrine carcinoma and squamous cell carcinoma with submucosal
invasion. The patient was additionally treated with chemoradiotherapy but died of the primary disease eight
months after the initial treatment. It is important to elucidate the natural history of this disease at an early

stage.
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Introduction

Early-stage neuroendocrine carcinoma (NEC) of the
esophagus is rarely encountered because the disease is most
often discovered at an advanced stage (1). Owing to this rar-
ity, standard therapy has not been established. This disease
is thought to be rapidly progressive and highly metastatic
with a poor prognosis (2), but the natural history of the
early-stage disease has been unclear.

We herein report a case of superficial NEC of the esopha-
gus. The patient was observed with annual endoscopy for
three years before the diagnosis and died within eight
months of rapid disease progression after treatment.

Case Report

In 2012, an 80-year-old man with no history of smoking
or alcohol consumption underwent surveillance endoscopy
after total gastrectomy had been performed 15 years earlier
for gastric cancer (pT2NOMO according to the Union for In-
ternational Cancer Control tumor/node/metastases classifica-
tion for gastric cancer) (3). He had no symptoms and no
family history. A reddish depressed lesion with unclear mar-

gins was found on the right wall of the middle thoracic
esophagus, 28 cm from the incisors (Fig. 1A), and gastroe-
sophageal reflux disease was not detected. The lesion
stained weakly with iodine staining (Fig. 1B). A biopsy
specimen showed no evidence of malignancy, and we diag-
nosed him with a benign lesion and recommended annual
follow-up.

On subsequent endoscopy by white-light imaging in 2013
and again in 2014, although the mucosal unevenness of the
lesion had become slightly stronger, the morphology of the
lesion was almost unchanged with unclear margins at the
same site (Fig. 2). A biopsy was not performed because we
did not suspect the lesion to be neoplastic. However, endo-
scopy in 2015 showed that the lesion had transformed to a
depressed lesion of approximately 2 cm with elevated mar-
gins and an irregular nodular surface (Fig. 3A). Todine stain-
ing showed unstained and stained areas in the depressed
area, which appeared to be partially covered by a non-
neoplastic epithelium (Fig. 3B). The results of narrow-band
imaging (NBI) showed that a portion of the depressed area
was slightly brownish (Fig. 3C). Magnified endoscopy with
NBI indicated the presence of irregular microvessels with
plexiform microvessels and highly dilated irregular vessels
(Fig. 3D and E). These microvessels were diagnosed as
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Figure 1.

Initial endoscopic findings in the lesion. (A) White-light imaging revealed a reddish de-

pressed lesion with unclear margins on the right wall of the middle thoracic esophagus. (B) The lesion
was weakly stained by iodine staining, and no areas were unstained.

Figure 2. Findings of the second and third endoscopic examinations. (A) The second endoscopy
showed that the margins of the lesion remained unclear at the same site. (B) The third endoscopy
showed no remarkable changes from the findings of the previous year.

Type B3 and Type R based on the magnifying endoscopic
classification of the Japan Esophageal Society (4). A biopsy
specimen of this area indicated squamous cell carcinoma
(SCO).

Endoscopic ultrasound (20 MHz) showed a hypoechoic
mass invading the third hyperechoic layer (submucosal
layer). Computed tomography revealed neither lymph node
nor distant metastasis. We diagnosed the patient with SCC,
cT1bNOMO according to the Union for International Cancer
Control tumor/node/metastases classification for esophageal
carcinoma (3) and recommended surgical resection. How-
ever, the patient declined surgery. The lesion was therefore
resected en bloc with endoscopic submucosal dissection
(ESD).

The gross findings of the resected specimen showed a
nearly flat lesion with unclear margins. Iodine staining indi-
cated unstained area in a part of the resected specimen
(Fig. 4A). Microscopically, the tumor contained small round

cells forming solid nests as well as SCC. The small round
cells contained hyperchromatic nuclei and scant cytoplasm
and were immunoreactive for CD56, chromogranin A, and
synaptophysin, indicating that this NEC
(Fig. 4B-F). In addition, lymphatic permeation by NEC was
observed in the submucosa. The tumor that was stained by
iodine staining was partially covered in non-neoplastic epi-
thelium. The tumor was ultimately diagnosed as a combined
NEC, small cell type, and SCC. The tumor was 22x15 mm,
pT1b (invasive depth, 1,000 pm), ly1, vO, pHMO, pVMO.

On Hematoxylin and Eosin staining, in addition to the
area of typical SCC and NEC, a transitional area of both
histologies was observed (Fig. 4G). In the transitional area,
SCC-like cells at the periphery and NEC-like cells in the
center were observed. Immunohistologically, the area of
typical SCC, p40 was positive for nuclei, while CK14 was
positive for cytoplasm. In the area of NEC, these were all
negative. In the SCC-like region of the transition area, p40

tumor was
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Figure 3. Findings of the fourth endoscopic examination. (A) White-light imaging showed that the
lesion had developed elevated margins, and the central area had an irregular nodular surface. (B)

Both stained and unstained areas were evident in the central area after iodine staining. (C) Narrow-
band imaging (NBI) showed that a portion of the depressed area was slightly brownish. (D, E) Magni-
fied endoscopy with NBI indicated the presence of irregular microvessels with plexiform microvessels

and highly dilated irregular vessels.

was positive, but CK14 was negative (Fig. 4H). These find-
ings suggest that the NEC developed via dedifferentiation of
SCC, as morphologically there is a transitional area between
SCC and NEC, characterized by an immunohistochemically
intermediate staining attitude.

The patient declined additional surgical resection.
Chemoradiotherapy, consisting of cisplatin (80 mg/m’ on

day 1), etoposide (80 mg/m’ on days 1-3), and 60 Gy of ra-
diation, which is usually used for small cell carcinoma of
the lung, was administered. However, positron emission to-
mography at three months after ESD revealed lymph node
metastasis (No 106 rec R). The disease state gradually wors-
ened without any additional treatment, and magnetic reso-
nance imaging showed multiple liver metastases at six
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= Squamous cell carcinoma

Neuroendocrine carcinoma

Figure 4. Histological findings of the resected specimen. (A) The specimen resected with endoscop-

ic submucosal dissection. (B) The macroscopic appearance showed neuroendocrine carcinoma (NEC)
mixed with squamous cell carcinoma (SCC). (C) The NEC and SCC components of the tumor were
adjacent and partially intermingled. The tumor was partially covered by a non-neoplastic epithelium.
(D) The SCC component observed in a high-power field. (E) The NEC component observed in a high-
power field. (F) The NEC component was immunohistochemically positive for synaptophysin. (G) On

Hematoxylin and Eosin staining, a transitional area of SCC and NEC was observed (white arrows).
In the transitional area, SCC-like and NEC-like cells were observed. (H) p40 and CK14 staining. In
the area of typical SCC, p40 was positive for nuclei, and CK14 was positive for cytoplasm. In the area
of NEC, these were all negative. In the SCC-like region of the transition area, p40 was positive, but

CK14 was negative.

months after ESD. The patient died of the primary disease
eight months after initial treatment.

Discussion

NECs of the esophagus are very rare, accounting for 0.5-
5.9% of all esophageal cancers in Asia and 0.05-2.4% in
Western countries (2, 5). Early-stage tumors are even rarer,
with only a few case reports available. Therefore, the natural
history of the early-stage disease is unknown. The optimal
treatment strategy for early-stage NEC of the esophagus has
not been established, although various combinations of en-
doscopic resection, surgery, radiotherapy, and chemotherapy
have been described (6, 7). We encountered a rare case of
superficial NEC of the esophagus. The patient was observed
for three years before the initial treatment and died within
eight months due to rapid disease progression.

The endoscopic diagnosis of this tumor at an early stage

is critical. However, at present, the majority of cases are di-
agnosed at a late stage. In some cases of early-stage disease,
the diagnosis may be missed based on the findings of endo-
scopy or an endoscopic biopsy (8). NEC at an early stage is
generally a subepithelial growth and is frequently covered
by non-neoplastic epithelium (9). In our patient, because the
tumor was partially covered by non-neoplastic squamous
epithelium, the initial biopsy specimen may have contained
no tumor components. Therefore, we did not diagnose NEC
of the esophagus at the initial biopsy and instead observed
the lesion for more than three years before starting treat-
ment.

Huang et al. (10) reported that NEC develops via dedif-
ferentiation of SCC during the process of invasion. A serial
histological examination of 42 primary high-grade NEC
specimens of the esophagus indicated SCC in situ involve-
ment in 50% of cases. In the present case, the presence of a
transitional area between SCC and NEC supports this
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mechanism. In addition, the preoperative biopsy specimen
was misdiagnosed as SCC, possibly due to the unique
pathological features of this disease.

The study by Guanrei et al. in Chinese patients with
esophageal cancer, mostly including cases of SCC that had
gone untreated for various reasons and merely been ob-
served, has provided substantial help in understanding the
natural history of early esophageal cancer. The authors sug-
gest that early esophageal cancer may remain a superficial
early cancer for an extended period of time and that a natu-
ral history of 4-5 years is likely for the progression of carci-
noma in situ to advanced cancer (11). In the present case,
the morphology of the lesion had been almost unchanged
for at least three years. In addition, there were no findings
suggestive of submucosal invasion endoscopically, and the
lesion might have remained a mucosal one for at least three
years. Although it is difficult to determine the timing of the
dedifferentiation to NEC retrospectively, the growth of mu-
cosal cancer may be slow, even in cases of NEC, and sub-
mucosal invasion may ultimately increase the potential risk
of malignancy.

To our knowledge, there are no previous reports of super-
ficial NEC of the esophagus that were observed during the
early stage of development. Thus, our case is exceptionally
rare in elucidating the natural history of this disease at an
early stage.

The authors state that they have no Conflict of Interest (COI).
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