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Abstract 

Background Neuroendocrine carcinomas are extremely rare in the esophagus as they represent less than 0.04% of 
all neuroendocrine tumors. To date, only 14 cases of poorly differentiated, high-grade esophageal NEC have been 
described in the literature. The majority of these patients presented with typical dysphagia symptoms. Due to its rarity, 
no standardized guidelines have been proposed to treat esophageal neuroendocrine carcinoma, although general 
recommendations suggest surgery with adjuvant chemoradiotherapy as the treatment of choice.

Case presentation A 67-year-old previously healthy White male presented with a year-long intermittent nonspecific 
retrosternal discomfort, with the absence of any other symptoms. Esophagogastroduodenoscopy revealed an ulcera-
tive mass in his lower esophagus, with concern of malignancy. Endoscopic ultrasound-guided biopsy revealed poorly 
differentiated neuroendocrine carcinoma of the esophagus with metastasis to a diaphragmatic lymph node. He was 
treated with neoadjuvant chemoradiation followed by surgery, and he has been in remission for over 5 years.

Conclusion Here, we review the literature and report a unique case of a patient with a vague presentation of esoph-
ageal neuroendocrine carcinoma as he enters his sixth year of survival following neoadjuvant chemoradiotherapy.
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Introduction
Esophageal cancer is currently the eighth most com-
mon malignancy and the sixth cause of cancer-related 
deaths worldwide [1]. Tumors of the esophagus are 

predominantly of squamous cell or adenocarcinoma his-
tology; however, other types such as stromal tumors, lei-
omyomas, leiomyosarcomas, as well as neuroendocrine 
neoplasms exist, although their incidence is rare. Esopha-
geal neuroendocrine carcinomas (NECs) represent 0.04% 
of all NECs at all anatomical sites and 0.4–2.0% of all 
esophageal malignancies [2, 3]. They have an incidence 
rate of 0.44 per million-year [4]. NECs can be of either 
small cell or large cell morphology, with the former rep-
resenting around 90% of all NECs [3]. Large cell esopha-
geal NECs are typically associated with rapid growth 
and poor prognosis [5]. Standardized guidelines for the 
treatment of these neoplasms remain lacking as the rar-
ity of these tumors hinders the development of large 
cohort studies that provide evidence-based recommen-
dations. Here, we describe the case and management of 
a previously healthy 67-year-old male in his fifth year of 
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remission after treatment for poorly differentiated large 
cell neuroendocrine carcinoma of the esophagus.

Case presentation
A 67-year-old White male with no past medical history 
presented to the gastroenterology clinic in February 
2017 with a complaint of persistent intermittent mid-
chest discomfort over the past year. Prior to presenta-
tion, the patient underwent a negative coronary workup 
for intermittent mid-chest discomfort of unclear etiol-
ogy. The patient described a retrosternal chest pressure 
that only later became associated with food intake. He 
denied heartburn, regurgitation, dysphagia, nausea, vom-
iting, abdominal pain, bleeding, dyspepsia, fevers, dark 
stools, night sweats, or weight loss. The patient did not 
use any medications, was never a smoker, did not drink 
alcohol, and denied a significant familial medical his-
tory. On physical exam, the patient appeared in no acute 
distress and had a normal exam of his oral cavity, along 
with a soft, non-tender, non-distended abdomen and no 
apparent organomegaly or lymphadenopathy. His initial 
complete blood count, basic metabolic panel, and liver 
function tests were within normal ranges. His negative 
workup and persistent symptoms, which were refractory 
to conservative measures, warranted further evaluation. 
He was referred for endoscopy, which revealed an ulcera-
tive mass and a stricture in the distal third of his esopha-
gus—concerns for malignancy (Fig. 1A).

Endoscopic ultrasound (EUS) examination further 
characterized the mass as 5 cm in length, 16–18 mm in 
thickness, and as a partially circumferential mass con-
tained within the submucosal area, with evidence sug-
gesting muscularis propria invasion (Fig.  1B). It was 
staged T3N0M0 as per endosonographic criteria. The 
mass appeared to be primarily below the diaphragmatic 
hiatus and its center within 0.5 cm of the gastroesopha-
geal (GE) junction. Positron emission tomography (PET) 
scans demonstrated fluorodeoxyglucose (FDG) avidity 
involving the GE junction and extending to the lesser 
junction, but no signs of FDG avidity elsewhere. Biopsy 
obtained from EUS suggested a poorly differentiated 
carcinoma of suggested large cell neuroendocrine histol-
ogy (Fig. 2). As such, immunohistochemical staining fol-
lowed, and it showed strong immunoreactivity for both 
synaptophysin and CD56, but showed negative chro-
mogranin immunoreactivity. Serum chromogranin A was 
mildly elevated at 16  ng/ml (normal < 15  ng/ml), while 
serum serotonin at 154 ng/ml and 24-h urine 5-hydrox-
yindoleacetic acid (5-HIAA) at 3.1 mg were normal (nor-
mal ranges < 230  ng/ml and < 8  mg/24  h, respectively). 
These findings confirmed the diagnosis of a stage IIA 
poorly differentiated large cell neuroendocrine tumor.

The patient was started on neoadjuvant chemoradia-
tion in June 2017, consisting of weekly carboplatin with 
target area under the curve 2 (AUC2), and paclitaxel 
50 mg, along with radiotherapy, ahead of surgical resec-
tion. He tolerated four cycles of chemotherapy and seven 
sessions of radiotherapy, which helped in shrinking his 
tumor size. This was followed by a successful and non-
complicated robotic-assisted, laparoscopic esophagec-
tomy in July 2017. Surgical biopsies and lymph node 
dissection revealed metastatic involvement in 1 of 3 dia-
phragmatic lymph nodes and no tumor invasion beyond 
the muscularis propria, further fine-tuning staging as 
T2N1M0. The patient has been under active surveillance, 
with yearly EGD and computed tomography (CT) scans 
every 6 months.

Discussion
Neuroendocrine neoplasms of the esophagus are gen-
erally classified by their grade, in which low and inter-
mediate-grade neoplasms are labeled as G1 and G2 
neuroendocrine tumors (NETs), respectively. In con-
trast, high-grade neoplasms are categorized as NECs. 
Their incidence is even more scarce when characterized 
by a high-grade, large cell histology, with only 11 out of a 
total of 14 patients with such confirmed similar histology 

Fig. 1 A Esophagogastroduodenoscopy and B endoscopic 
ultrasound showing the tumor
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reported in the literature thus far (Table  1) [6–17]. The 
majority of these patients (including our patient) were 
males (80%), and their median age at diagnosis was 67 
years (range 42–85 years).

NEC commonly originates in the mid to lower esoph-
agus, and this is likely related to the higher presence 
of Merkel cells in the mid-esophagus, as well as that of 
endocrine cells in the cardiac glands of the distal section 

Fig. 2 A On low magnification, the biopsy showed islands of tumor separated by fibrovascular septae [hematoxylin and eosin (H&E) ×4]. B 
The neoplastic cells have large, hyperchromatic nuclei, irregular nuclear membranes, inconspicuous nucleoli, and scant amount of amphophilic 
cytoplasm (H&E ×20). The presence of significant nuclear molding on the right side of the image was also noted. The tumor cells demonstrate 
strong and diffuse expression of CD56 (C) and synaptophysin (D)

Table 1 Review of all cases of poorly differentiated, large cell esophageal neuroendocrine carcinoma

M Male; F Female; N/A Not available; I, II, III, IV cancer stages

Patient Age Gender Smoking Location Stage Presentation Treatment Survival 
(months)

1 [6] 83 M N/A Upper IVA Dysphagia Palliative < 2

2 [7] 58 M N/A Lower IIB Dysphagia Adjuvant cisplatin + etoposide > 36

3 [8] 73 M Current Lower IVB Dysphagia Adjuvant docetaxel + fluorouracil 20

4 [9] 51 M Never Lower IA Dysphagia Adjuvant chemoradiotherapy N/A

5 [10] 55 M N/A Lower IVB Abdominal pain Palliative 1

6 [11] 81 M N/A Lower Weight loss Surgery > 18

7 [12] 66 F Never Mid IVB Dysphagia N/A N/A

8 [13] 81 M N/A Mid Dysphagia Adjuvant chemoradiation 8

9 [14] 75 F N/A Lower IIA N/A Adjuvant irinotecan + cisplatin + radiotherapy 13

10 [14] 60 M N/A Mid-lower IIIB N/A Adjuvant irinotecan + cisplatin 13

11 [14] 69 M N/A Lower IIIB N/A Neoadjuvant irinotecan + cisplatin + radiotherapy 18

12 [15] 43 M Never Lower IVB Abdominal pain Fluorouracil + cisplatin 11

13 [16] 85 F Second-hand smoking Mid IVA Dysphagia Palliative 1

14 [17] 65 M N/A Lower IVA Heartburn Adjuvant chemotherapy 9
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of the esophagus. Neuroendocrine neoplastic cells may 
be functional (that is, secrete serotonin and so on), yet 
the majority are nonfunctional, especially if they are 
of poor histological differentiation[18]. Moreover, the 
aggressive nature of NEC (including small cell), especially 
in the case of high-grade disease, confers a high percent-
age of metastasis (57%) at the time of initial evaluation 
[19]. This is further emphasized by the described cases 
of large cell NEC, among which half of the patients pre-
sented with stage IV malignancy (Table 1).

Although risk factors specific to esophageal neuroen-
docrine neoplasms are not very well defined, smok-
ing and alcohol consumption are accepted as the main 
accomplices, similar to esophageal squamous cell carci-
noma [20]. In addition, esophageal NEC has been sug-
gested to be associated with a prior history of achalasia, 
gastroesophageal reflux disease, and Barrett metaplasia, 
similar to esophageal adenocarcinoma. However, our 
patient was previously healthy, with no family history of 
malignancy, as well as no personal history of smoking or 
alcohol consumption.

A review of the reported cases shows that dysphagia is 
the most commonly reported symptom on presentation 
(63.64%), yet clinical symptom presentation can still vary 
between classical generalized systemic (anorexia, fatigue, 
weight loss…) and gastrointestinal (nausea, emesis, GI 
bleeding….), to respiratory, hematological, or endocrine 
symptoms, depending on the location, size, spread, and 
secretory activity of the tumor. In addition, the diagnosis 
may be incidentally made upon endoscopic examinations 
[16]. In contrast, our patient had neither any generalized, 
nor upper or lower gastrointestinal, signs or symptoms. 
His only complaint was a nonspecific chest discomfort, 
which further complicated the diagnosis. Furthermore, 
his lack of dysphagia can be best explained by the loca-
tion of his tumor below the diaphragmatic hiatus.

In contrast to the well-differentiated NET, the diag-
nostic workup of poorly differentiated NEC relies more 
on positron emission tomography (PET) scans, rather 
than serum markers such as 5-HIAA, chromogranin A 
or somatostatin receptor imaging. This is because the 
high-grade status of the latter results in fewer neurose-
cretory granules, which increases the likelihood of false 
negatives, and hence, diminishes the reliability of these 
markers. This has also been demonstrated in our patient, 
whose serum chromogranin A, serum serotonin, and 
24-h urine 5-HIAA were either barely above or within 
the normal ranges.

Owing to its rarity, no consensus about the optimal 
treatment regimen and duration of esophageal NEC 
exists. In the biggest cohort study, Lee et  al. proposed 
a treatment algorithm based on tumor size and lymph 
node metastasis [20]. Our patient had a tumor size of 

5 cm (> 1 cm) with regional lymph node metastasis and 
would fall under the surgical resection with adjuvant 
chemotherapy ± radiotherapy or palliative chemotherapy 
treatment plan. In our case, he underwent neoadjuvant 
chemoradiotherapy prior to surgery, unlike what was 
suggested by Lee et al.; nonetheless, the patient has been 
in complete remission for over 5 years thus far, as com-
pared with the median survival time of 27 months [20]. In 
addition, Lee et al. reported size > 2 cm as being the only 
significant negative prognostic factor, with the median 
survival time for this group almost half the median sur-
vival time for all the patients in his study.

Further review of the high-grade, large cell esophageal 
NEC cases in the literature asserts a median survival 
of 12  months (range 1–36  months). Only one of these 
patients underwent neoadjuvant chemoradiotherapy, as 
reported in the cohort by Tustumi et al., which included 
three patients with large cell NEC [14]. Compared with 
the other two patients of that same cohort, the patient 
who received neoadjuvant chemoradiotherapy survived 
longer (18  months versus 13  months for each of the 
other two), despite being either of a more advanced dis-
ease stage (IIIB versus IIA), or older (69 vs 60) but with 
the same disease stage. Still, our patient has survived for 
a remarkably longer period, which extends beyond the 
survival range of all the reported cases, despite year-long 
symptoms prior to diagnosis. This highlights the need for 
larger-scale research to determine the ideal management 
and timing of chemoradiotherapy of this disease.

Conclusion
In our case report, we presented the case and manage-
ment of a patient with poorly differentiated large cell 
esophageal NEC, while also reviewing the literature 
for similar reported cases. Despite the highly associ-
ated mortality rates, the challenging diagnosis, and the 
lack of standardized treatment guidelines, our patient 
had a great outcome with an ongoing remission of more 
than 5  years, following neoadjuvant chemoradiotherapy 
that preceded surgical resection of the tumor. Extensive 
research is still needed to determine and standardize the 
optimal treatment modalities for high-grade large cell 
esophageal NEC.

Abbreviations
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FDG  Fluorodeoxyglucose
PET  Positron emission tomography
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EGD  Esophagogastroduodenoscopy
CT  Computed tomography
NET  Neuroendocrine tumor
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