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ABSTRACT

Esophageal neuroendocrine carcinomas (NECs) are a rare type of esophageal neoplasm that can initially present with vague signs
and symptoms. Gastrointestinal manifestations, such as dysphagia and abdominal discomfort, are the most common symptoms of
neuroendocrine neoplasms. Although there is a potential for distant metastases because of esophageal NEC, few cases of brain
metastasis have been reported. We report a rare case of an esophageal NEC metastasizing to the brain region.
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INTRODUCTION

Esophageal neuroendocrine carcinomas (NECs) are a rare type of esophageal neoplasm, representing 0.04%–4.6% of all gastro-
enteropancreatic neuroendocrine tumors (NETs)1 and 0.4%–2% of all esophageal neoplasms.2,3 As a result of improved diagnostic
techniques, the incidence and prevalence of neuroendocrine neoplasms (NENs) have increased.4 Gastrointestinal symptoms, such as
dysphagia and abdominal discomfort, are the most common manifestations of esophageal NENs.5 Although esophageal NECs may
be capable of distant metastasis, only a few cases of brainmetastasis originating from a primary esophageal NEC have been reported.
We report a rare case of an esophageal NEC with metastasis to the brain.

CASE REPORT

A52-year-oldmanwith amedical history of gastroesophageal reflux disease presented to the hospital with a complaint of constipation.
At that time, an abdominal computed tomography (CT) scan showed retroperitoneal lymphadenopathy. Approximately 2 months
later, a CT-guided retroperitoneal lymph node biopsy was performed. Three days after the retroperitoneal lymph node biopsy, he
presented to the emergency department with decreased spatial awareness on the left side, dullness to sensation on the left, headaches,
and intermittent confusion. A head CT scan revealed an approximately 4-cm partially calcifiedmass centered in the right parietal lobe,
with a large amount of surrounding vasogenic edema in the right cerebral hemisphere and a 1.6-cm mass centered in the left parietal
cortex (Figure 1). He was admitted to the hospital and was treated with dexamethasone. Magnetic resonance imaging of the brain
revealed a bilobed enhancingmasswithin themedial aspect of the posterior right and left parietal lobe that appeared to span themidline
(Figure 1).After head imagingwas obtained, the results of the retroperitoneal lymphnodebiopsywere reviewed. Immunohistochemical
stains from thebiopsy showedneoplastic cells positive forCK8/18 and synaptophysin, focally positive forCKAE1/AE3, andnegative for
INSM1 and chromogranin (Figure 2)with a high ki67 proliferation index of about 90% (Figure 3). This stainingwith themorphological
features suggested the diagnosis of NEC of unknown primary origin. Image-guided craniotomy with resection of the right occipital
lesion was performed, given the mass effect and the surrounding edema. Immunohistochemical stains were performed and showed
tumor cells positive for CKAE1/3, CK8/18, synaptophysin, CDX2 (focal), and SATB2 (scattered) and negative for chromogranin,
INSM1, TTF1, S100, and GFAP with a high ki67 labeling index .90%. The histological features with this immune profile were
consistent with NEC with brain metastasis. The patient got referred to oncology and was started on systemic chemotherapy with
etoposide and carboplatin regimen. He also underwent postoperative stereotactic radiotherapy for bilateral parietal lobe lesions. The
patient underwent a CT of the chest, abdomen, and pelvis to assess the response to systemic chemotherapy. CT revealed enlarged
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cervical, mediastinal, and abdominal retroperitoneal lymph-
adenopathy (Figure 4). In addition, the CT showed rectal wall
thickening. He was finally referred to gastroenterology after 4
months of diagnosis to undergo upper endoscopy for further
evaluation of intermittent dysphagia to solids and liquids asso-
ciated with postprandial epigastric pain along with colonoscopy
for follow-up of rectal wall thickening noted on the CT scan.
Esophagogastroduodenoscopy (EGD) revealed esophageal mu-
cosal changes classified as Barrett’s esophagus (C6-M6 [from 31
to 37 cm from the incisors] per Prague criteria) present in the
middle and lower third of the esophagus. A large deep circum-
ferential ulcerated tumoroccupying at least half of the esophageal
lumen was noted 34–37 cm from the incisors with associated
esophageal narrowing concerning for primary esophageal cancer
in the setting of Barrett’s esophagus (Figure 5). Multiple biopsies
were obtained from the esophageal ulcerations for pathology.
Colonoscopy was normal. Immunohistochemical stains showed
neoplastic cells positive for CK8/18 and synaptophysin, focally
positive for CDX2, and negative for AE1/3 and chromogranin
with a high ki67 proliferation index of about 90%. This staining

supported the diagnosis of primary esophageal NEC. The patient
completed 6 cycles of systemic chemotherapy with etoposide
and carboplatin regimen with improvement in his dysphagia
and epigastric pain symptoms as well as response noted on
surveillance imaging of the head, chest, and abdomen.

DISCUSSION

The 2most common types of esophageal tumors are squamous cell
carcinoma and adenocarcinoma, accounting formore than 95% of
esophageal tumors. Esophageal NENs are uncommon, given that
the neuroendocrine system is notwell developed in the esophagus.6

NENs are classified into 2 types:NETs andneuroendocrine cancers
(NECs). NETs are well-differentiated NENs that can be labeled by
grade as G1, G2, and G3, whereas NECs are poorly differentiated
NENs that are high grade by definition.7 In our patient, there was a
delay of 4 months for diagnosing the primary esophageal NET.
This suggests the importance of undergoingEGDand colonoscopy
to identify the primary source of cancer when imaging shows
mediastinal and retroperitoneal adenopathy.

Figure 1. (A) Axial section of the headCTwithout contrast showing an approximately 4-cmpartially calcifiedmass centered in the right parietal
lobe (white arrow). Axial sections of head (B)MRIT1, (C)MRI T2, and (D)MRIDWI showing anenhancingmasswithin themedial aspect of the
posterior right parietal lobe (white arrow). CT, computed tomography; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging.
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For NENs diagnosis, it is necessary to confirm the presence of
neuroendocrine differentiation in conjunction with appropri-
ate morphology, which can be achieved by using immunohis-
tochemical stains for antibodies such as INSM1, synaptophysin,
and chromogranin.7 INSM1 and synaptophysin are the most
sensitive in identifying NENs, although they may also stain
other lesions.7 Chromogranin, on the other hand, is typically
strongly positive in NETs but only focal andweak to absent in
most NECs.8,9 It is now standard of care to perform Ki67 on
all NENs, which is important for tumor grading.7 The Ki67
proliferation index is usually low in NETs, whereas it is high
(typically .55%) in NECs.7 In our case, immunohisto-
chemical stains showed neoplastic cells positive for

synaptophysin and negative for chromogranin with a high
ki67 proliferation index of about 90%, consistent with the
diagnosis of NEC.

Like other types of esophageal tumors, patients with NECs can
present with vague symptoms. Although dysphagia is the most
common presentation,2,5 other symptoms include fever, weight
loss, chest discomfort, and odynophagia.6 Furthermore,
esophageal NECs might be discovered incidentally during en-
doscopic examinations.2

Esophageal tumors can be divided based on their locations into
upper (15–24 cm from the incisor), middle (24–32 cm from the
incisor), and lower (32–40 cm from the incisor).10 One study
found that esophageal NECs are mostly found in the lower
esophagus.3 It is also common for NECs to develop in the
midesophagus, which can be due to the larger number ofMerkel
cells.2 Therefore, clinicians should be aware of NECs when
encountering lesions in the middle and lower esophagus. En-
doscopic gross futures of NECs can be divided into ulcerated,
flat, and elevated polypoid or nodular types.10 In a single study
of 53 cases of primary esophageal NECs, the ulcerated gross
appearance was the most frequent type.10 In our case, EGD
showed a deep ulcerated tumor in the distal esophagus (34–37
cm from the incisor).

WhenNENs are discovered in the brain first, further diagnostic
imaging often reveals the presence of an extracranial primary
tumor.11 Although esophageal tumors have the potential for
distant metastasis to the brain with a rate of 1.61%,12 there have
been only a few reports of brain metastasis from a primary
esophageal NEN. In addition, NENs make up only 1.4% of

Figure2. Immunohistochemical stains showingneoplastic cells positive for CK8/18 (A) and synaptophysin (B) andnegative for INSM1 (C) and
chromogranin (D).

Figure 3. Immunohistochemical stains showing neoplastic cells
with a high ki67 proliferation index.
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metastatic brain tumors, with the majority originating from
primary tumors in the lung.11

In conclusion, we report a rare case of a poorly differentiated
esophageal NEC with brain metastasis. Our case suggests that
patients with esophageal NECs can initially present with vague
signs and symptoms delaying the diagnosis. Awareness of early
signs and symptoms is essential for prompt diagnosis and
management of esophageal NECs.
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