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Abstract

BACKGROUND

Gastric stump cancer, also known as gastric remnant cancer (GRC), is one of the
main complications of postgastrectomy syndrome, which usually occurs
following Billroth II reconstruction. The predominant histological subtype of GRC
is adenocarcinoma, whereas neuroendocrine carcinoma is relatively rare. In
particular, there are few recently reported cases of mixed neuroendocrine
carcinoma (MNEC) in the English literature. Here, we present an extremely rare
case of MNEC of the gastric stump.

CASE SUMMARY

A 59-year-old patient presented to our department owing to chronic constipation.
He had undergone subtotal gastric resection 35 years prior to admission because
of benign peptic ulcer. After admission, the patient underwent several tests, and
gastroendoscopy showed evidence of Billroth II gastrectomy and local thickening
of the gastric stump mucosa at the gastrojejunostomy site, with bile reflux;
pathological biopsy revealed adenocarcinoma. He was then diagnosed with GRC
and underwent total gastrectomy, D2 Lymphadenectomy, and esophagojejunal
Roux-en-Y reconstruction. Histopathological examination of the specimen
identified MNEC comprising MNEC (60%), adenocarcinoma (30%), and
squamous cell carcinoma (10%). Postoperative adjuvant chemotherapy was
initiated on September 17, 2020. Taxol plus cisplatin was administered for only
one cycle because of severe liver function damage, and the regimen was changed
to etoposide plus cisplatin on October 10, 2020 for five cycles. The patient
recovered, with no recurrence after 6 mo of follow-up.

CONCLUSION
Gastric MNECs (GMNECs) is a rare type of GRC. This study presented the
unusual occurrence of GMNEC in the gastric stump. This case will contribute to

improvements in our understanding of the carcinogenesis, biology, pathology,
and behavior of GMNEC and GRC.
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Core Tip: The predominant type of gastric remnant cancer is adenocarcinoma, whereas
neuroendocrine carcinoma is particularly rare. Currently, there are few previous reports
of gastric mixed neuroendocrine carcinomas (GMNECs). The information provided in
this report will improve our understanding of the carcinogenesis, biology, and behavior
of GMNEC and gastric remnant cancer.
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INTRODUCTION

Gastric remnant cancer (GRC) is a well-known disease worldwide, first described by
Balfour[1] in 1922. GRC was summarized as gastric carcinoma originating in the
gastric stump after surgery, including partial or subtotal gastrectomy (SG), especially
following Billroth II reconstruction[2,3]. GRC typically develops at least 5 years after
gastric surgery for benign peptic ulcer disease or malignant gastric cancer[4]. The
predominant histological subtype of GRC is adenocarcinomal5], whereas there are few
previous reports of adenoneuroendocrine carcinomas, especially gastric mixed
neuroendocrine carcinoma (GMNEC). Here, we present a 59-year-old patient with
GMNEC.

CASE PRESENTATION

Chief complaints
A 59-year-old patient presented to our department on August 14, 2020 because of
chronic constipation.

History of present illness
The patient had suffered from chronic constipation for 3 mo without other symptoms.

History of past illness

The patient had undergone subtotal gastric resection 35 years prior to admission
because of benign peptic ulcer bleeding. He had no history of other severe systemic
diseases.

Personal and family history
He had a 40-year history of smoking and drinking, and a family history of pancreatic
cancer. He had no history of congenital or allergic diseases.

Physical examination
After admission, the patient's vital signs were normal, and there were no abnormalities
observed on physical examination (.., palpation).

Laboratory examinations
All laboratory test results, including routine bloodwork, biochemical tests, and tumor
markers, were within normal limits.

Imaging examinations
Abdominal computed tomography (CT) revealed thickening of the gastric wall at the

8091 September 26,2021 | Volume9 | Issue27 |
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lesser curvature (Figure 1). He then underwent gastroendoscopy, which showed
evidence of Billroth II gastrectomy with Braun anastomosis and local thickening of the
gastric stump mucosa at the gastrojejunostomy site with bile reflux. Additionally,
pathological analysis of a biopsy sample revealed moderately differentiated adenocar-
cinoma.

FINAL DIAGNOSIS

According to the pathological analysis of the biopsy specimen, the final diagnosis was
gastric stump cancer.

TREATMENT

The patient underwent open total gastrectomy (TG), D2 Lymphadenectomy, and
esophagojejunal Roux-en-Y reconstruction. The surgery required 220 min, with only 30
mL of blood loss, and no postoperative complications occurred. The patient was
discharged from the hospital 12 d after surgery after the drainage catheters were
removed.

Histopathological examination of the specimen showed that it was an MNEC
comprising neuroendocrine carcinoma (60%), adenocarcinoma (30%), and squamous
cell carcinoma (10%). The tumor was poorly differentiated, with necrosis, (Figure 2)
and had infiltrated the subserosal level without perineural invasion. Tumor emboli
were present in the lymphatic vessels, none of the lymph nodes showed metastases
(0/16), and the surgical margins were clear. Accordingly, the tumor-node-metastasis
(TNM) classification was T3NOMO (ITA). The immunohistochemical results were as
follows: MLH1 (+), MSH2 (+), MSH6 (+), PMS2 (+), CEA (+), CA 19-9 (+), E-cadherin
(+), Ki67 (80%), P16 (+), CDX2 (=), Her2 (-), P53 (=), EGFR (-), P16 (+), LcA (-), CK
(+), TTF-1 (=), CgA (neuroendocrine carcinoma +), Syn (neuroendocrine carcinoma +),
CD56 (neuroendocrine carcinoma +), CK7 (adenocarcinoma +), CK20 (adenocarcinoma
+), villin (adenocarcinoma +), P40 (squamous cell carcinoma +), CK5/6 (squamous cell
carcinoma +), and P63 (squamous cell carcinoma +). Together, these results confirmed
the diagnosis of GMNEC (Figure 3).

OUTCOME AND FOLLOW-UP

Postoperative adjuvant chemotherapy was initiated on September 17, 2020. Taxol plus
cisplatin was administered for only one cycle because of severe liver function damage,
and the regimen was changed to etoposide plus cisplatin on October 10, 2020, for five
cycles. The patient experienced mild side effects, such as vomiting, during
chemotherapy, but no dose reduction was necessary. He has been followed-up for 6
mo without recurrence.

DISCUSSION

GMNEGCs are a rare type of malignant tumor in the digestive system[6]. Mak et al[7]
reported that the occurrence rate of GRC ranged from 0.9%-12.9%, and the pooled
prevalence of GRC was 2.6%. GMNEC is a particularly rare type that exhibits
aggressive behavior and a poor prognosis, and it accounts for 0.1%-0.6% of all gastric
carcinomas|[8]. Following a PubMed literature search, we identified no cases with
similar histopathological findings before July 15, 2014[5]. Although GRC develops at
least 5 years after primary gastrectomy, it is typically considered a separate clinical
entity[1].

The carcinogenesis of GRC is closely related to chronic duodenogastric reflux of bile
or pancreatic juice, sometimes it also related to hypochlorhydria second to denervation
after vagotomy[9-11]. In the present case, the Braun anastomosis site was only approx-
imately 5 centimeters away from the gastrojejunostomy site, which explains why a
large amount of bile and pancreatic juice refluxed. The carcinogenesis of GMNECs is
likely closely related to this reflux.

WJCC | https://www.wjgnet.com 8092 September 26,2021 | Volume9 | Issue27 |
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Figure 1 Preoperation enhanced abdominal computed tomography images. The images revealed the gastric wall at the lesser curvature of remnant
stomach were obviously thickened. No enlarged lymph nodes were evident around the stomach.
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Figure 2 Histological findings. Poorly differentiated carcinoma tumor tissues with necrosis (hematoxylin and eosin x 200).
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The Japanese histological classification of gastric carcinoma defines neuroendocrine
carcinoma as a specific type. In 1993, Rindi et al[12] raised a classification system for
gastric neuroendocrine carcinoma in which cancers were divided into three types
according to their underlying etiology, pathophysiology, and presentation, as follows:
(1) Associated with chronic atrophic gastritis and hypergastrinemia; (2) Associated
with multiple endocrine neoplasia type 1, Zollinger-Ellison syndrome, and hypergast-
rinemia; and (3) Gastrin-independent and sporadic in occurrence, which is considered
to be the most invasive gastric neuroendocrine tumor. In our study, there was no
optimal strategy for tumor classification because of its rarity and heterogenous
components according to histological examination and immunohistochemical staining.

For patients with gastric neuroendocrine carcinoma, radical gastrectomy with
regional lymph node dissection should be considered a priority. Cazzo and de Saito[5]
reported that there is no optimal strategy for the management of GMNECs because of
their rarity and complicated pathological characteristics. Therefore, the most
aggressive component should be taken into account when treatment options are
considered. TG is a widely accepted approach for treating GRC. Ma et al[13] reported
that SG was a suitable alternative surgical procedure for GRC located at the
anastomotic site after distal gastrectomy for benign diseases. Of 45 patients, 21 patients
underwent SG with lymph node dissection. A similar rate of postoperative complic-
ations was observed between the two groups, similar to the findings reported by
Hosokawa et al[14] and Irino et al[15]. The short-term outcomes and long-term
prognosis of SG are comparable to those of TG. In the present study, we performed TG
with lymph node dissection (similar to radical gastrectomy) because the patient
strongly desired that his entire stomach be removed.

September 26,2021 | Volume9 | Issue27 |
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Figure 3 Immunohistochemical staining. A: Positive immunohistochemical staining for CD56 (x 200); Positive immunohistochemical staining for
chromogranin A (x 200); The Ki-67 index was about 80% (x 200); Positive staining for synaptophysin (x 200).
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After surgery, adjuvant chemotherapy should also be provided[11,16,17]. However,
there is no standardized chemotherapy for GMNECs because of the rarity of these
tumors. For extra-pulmonary high-grade NECs, EP regimen, which combined with
etoposide and cisplatin, is always suggested as first-line treatment[18]. In the present
study, we chose taxol plus cisplatin (TP regimen) as the first-line chemotherapy, but
because of severe liver function damage after the first cycle, we decided to treat this
patient with the EP regimen as an alternative first-line therapy. The patient
experienced mild side effects during treatment, with no cancer recurrence. Although
the survival rate of patients with resectable small cell lung cancer has been improved
by radiotherapy, the role of radiotherapy in the treatment of GMNECs remains contro-
versial[11].

The prognosis or GMNECs is not well-defined[5,19]. Compared with benign
primary gastric diseases, malignant disease is much more aggressive, according to the
TNM classification, which can reflect the outcomes of GRC. A lower TNM stage is
associated with a higher 5-year survival rate[20]. However, Mak et al[7] reported that
the 5-year survival rate of GRC patients with primary gastric carcinoma was higher
than that for patients with benign diseases. The present data indicate that high-grade
GMNECs appear to lead to a better prognosis than pure neuroendocrine carcinomas,
whereas the overall prognosis of intermediate-grade MNECs is poorly understood|5,6,
21]. Furthermore, low-grade GMNECs, especially presenting as the linitis plastica
form, are associated with a poor prognosis as most patients die within 10 mo after
surgery|[5]. Veits et al[21] reported that the prognosis of GMNECs is very poor (overall
survival: < 6 mo). Ma et al[11] reported a similar case of GMNEC in 2018. The tumor
classification was T3NOMO (stage IIIA), and the patient died 31 mo after surgery
because of disease progression. Our patient with GMNEC is still alive, without
recurrence.

There are limitations to our study. This was a single case of a rare type of carcinoma,
and with the short follow-up of 6 mo, further studies are needed to better understand
the carcinogenesis, behavior, and treatment of this disease.
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CONCLUSION

GMNECs are a rare type of GRC. Our study presented the particularly unusual
occurrence of GMNEC in the remnant stomach following gastrectomy surgery with
Billroth II reconstruction. This case will contribute to improvements in our
understandings of the carcinogenesis, biology, behavior,pathology, and treatment of
GMNEC and GRC.
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