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Efficacy of XELOX adjuva
nt chemotherapy for
gastric mixed adenoneuroendocrine carcinoma
A case report
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Abstract
Rationale:Mixed adenoneuroendocrine carcinoma (MANEC) is a rare neoplasm, and consensus on the treatment is unavailable.

Patient concern: A 60-year-old Chinese man presented with obstructive symptoms while eating and paroxysmal stomach pain
for more than a month.

Diagnosis: MANEC was diagnosed based on clinical manifestations, imaging findings, and pathological examinations.

Interventions: The patient underwent radical gastrectomy and received XELOX adjuvant chemotherapy (oxaliplatin 200mg day 1
+ capecitabine 1.5g twice a day) after surgery.

Outcomes: After 4 cycles of XELOX adjuvant chemotherapy were administered, abdominal computerized tomography and liver
magnetic resonance showed liver metastasis.

Lessons: The therapy of gastric MANEC is based on surgical operation, and adjuvant chemotherapy program has an important
influence on its prognosis. Therefore, further studying the effectiveness of XELOX adjuvant chemotherapy for gastric MANEC is
necessary.

Abbreviations: bid = twice a day, CT = computerized tomography, MANEC = mixed adenoneuroendocrine carcinoma, MRI =
magnetic resonance imaging, NEC = neuroendocrine carcinoma, WHO = World Health Organization.
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1. Introduction

In 2010, the World Health Organization proposed the term
“mixed adenoneuroendocrine carcinoma (MANEC),” which
refers to a tumor with adenocarcinoma and neuroendocrine
differentiation; each component accounts for at least 30% of the
tumor,[1] and the disease often occurs in the gastrointestine,
testicles, and pancreas. MANEC is a biphasic tumor that was
reported as a literature case due to its rarity and heterogeneity.
The pathogenesis and clinical features of MANEC are different
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from those of pure adenocarcinoma and neuroendocrine
carcinoma (NEC). Whether or not the biological behavior and
characteristics of MANEC are similar to those of NEC or
adenocarcinoma remains unclear. No uniform standard is
currently available for adjuvant chemotherapy for MANEC.
We presented a rare case of a gastric MANEC patient who
received XELOX adjuvant chemotherapy (oxaliplatin 200mg
day 1 + capecitabine 1.5g twice a day [bid]) for 4 cycles after
radical gastrectomy.
Informed written consent was obtained from the patient for the

publication of this case report and accompanying images. No
ethical approval was obtained because this study is a retrospec-
tive case report and did not involve a prospective evaluation.
2. Case report

A 60-year-old man was admitted to the hospital because of
experiencing obstructive symptoms when eating accompanied by
paroxysmal stomach pain for more than a month. No
abnormality was found during clinical examination. Past medical
history indicates that he had suffered from gallbladder polyps for
more than 5 years. Personal history shows that he has been
drinking for more than 30 years. In a routine gastroscopy
(Fig. 1A), an irregular protrusion was found in the posterior wall
of the cardia with a deep ulcer in the center, and the lesions
extended to the lesser curvature of the fundus and the posterior
wall. Endoscopic biopsy (Fig. 1B) suggests the following findings:
poorly differentiated adenocarcinoma of the cardia, moderate
chronic atrophic gastritis (active) with moderate intestinal
metaplasia, and lymphoid follicle formation in the gastric
antrum. In addition, immunohistochemistry was positive for
CK7, CK8, CAM5.2, and P53. Enhanced computerized
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Figure 1. (A) Gastroscopy showing an ulcerating malignant-looking mass in the cardia–fundus of the stomach. (B) Endoscopic biopsy showing poorly
differentiated adenocarcinoma of the cardia; moderate chronic atrophic gastritis (active) with moderate intestinal metaplasia and lymphoid follicle formation in the
gastric antrum. (C) Postoperative histopathology showing MANEC of the cardial part and less curvature (poorly differentiated adenocarcinoma, part of mucous
adenocarcinoma with neuroendocrine adenocarcinoma) and lymph node metastasis. MANEC = mixed adenoneuroendocrine carcinoma.
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tomography (CT) (Fig. 2A) showed irregular thickening of the
cardia–fundus wall, small lymph nodes in the liver and stomach
gap, and no distant metastasis. The patient underwent
laparoscopic radical gastrectomy (total gastrectomy + D2 lymph
node dissection + Roux-en-Y anastomosis) + cholecystectomy +
lysis of adhesion + hyperthermic intraperitoneal chemotherapy.
Postoperative histopathology report (Fig. 1C) indicates MANEC
of the cardial part and lesser curvature (poorly differentiated
adenocarcinoma, part of mucous adenocarcinoma with neuro-
endocrine adenocarcinoma) and lymph node metastasis. The
upwelling mass in the cardial part and lesser curvature had a size
of 4.5�3.3�0.8cm and invaded the entire layer of the gastric
wall, tunica serosa, and lower esophagus. However, no invasion
was observed in the greater omentum. Tumor emboli were also
found in the vessels. One of the 13 groups of regional lymph
nodes had metastasis (pT4bN1M0). The upper and lower cutting
edges were negative. Immunohistochemistry shows the following
results: P53(90%+), Ki-67(70%+), C-erB-2(�), CKpan(+),
CAM5.2(+), P63(�), P40(�), Syn(partial+), CgA(focal+),
CD56(weak+), MLH1(+), PMS2(+), MSH2(+), MSH6(+),
CD34(vascular+), D2-40(lymphatic vessels+), and S-100(neural
+). Postoperative abdominal CT (Fig. 2B and C) shows
postoperative changes in gastric malignant tumors and the
Figure 2. (A) CT scan showing probable gastric cancer because of irregular thick
postoperative changes in gastric malignant tumors and the absence of liver metasta
Enhancement degree of the liver nodule significantly increased in the arterial phase (
of the right lobe of the liver (approximately 11mm in diameter), and metastasis w
imaging.
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absence of distant metastasis. The patient was given XELOX
adjuvant chemotherapy (oxaliplatin 200mg day 1 + capecitabine
1.5g bid). Diarrhea occurred during chemotherapy, and
evaluation of the curative effect after 4 cycles revealed the
disease as progressive (Fig. 2D, E, and F). The patient underwent
radiofrequency ablation of a metastatic liver tumor, and the
disease progressed postoperatively. TP (paclitaxel 250mg day 1 +
Cisplatin 40mg day 1-3) was administered for 6 cycles, and grade
IV myelosuppression occurred during chemotherapy. Re-exami-
nation after chemotherapy indicated disease progression. The
patient is currently taking Apatinib.

3. Discussion

GastricMANEC is a rare malignant neuroendocrine tumor of the
digestive system, particularly in the stomach. The histogenesis of
adenocarcinoma with NEC remains unclear. The following 2
hypotheses are presented:
(1)
ening
sis, r
D) an
as c
adenocarcinoma and NEC originated from 2 different cell
lines. The adenocarcinoma cells originated from multipotent
stem cells whereas NEC cells were from embryonic neural
cells. Two distinct precursor cells were produced synchro-
nously.
of the wall of cardia with no liver metastasis. (B and C) CT scan showing
espectively. (D and E) CT scan showing a nodule in the right lobe of the liver.
d rapidly decreased in the venous phase (E). (F) Liver MRI showing a nodule
onsidered. CT = computerized tomography, MRI = magnetic resonance
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 Adenocarcinoma and NEC originated from single endoderm
multipotent stem cells. Tumor development is affected by
hormones, local microenvironment, and unstable genome,
which eventually lead to bidirectional or multi-directional
differentiation.[2,3,10]

Marinos et al[7] reported a case of MANEC and found
squamous cell carcinoma in addition to the 2 components of
adenocarcinoma and NEC. Therefore, we believe that the
pathogenesis of mixed cancer belongs to the latter.
Endoscopy and imaging examination are the main diagnostic

methods of gastrointestinal tumors. However, distinguishing
preoperative gastroscopy from adenocarcinoma is occasionally
difficult due to the few samples and the heterogeneity of tumor
tissues. In the case presented, preoperative gastroscopy and
biopsy were diagnosed as adenocarcinoma. However, postoper-
ative pathology was confirmed as MANEC, indicating that
preoperative endoscopic biopsy has definite limitations on the
diagnosis of MANEC. Postoperative histopathology and immu-
nohistochemistry are the gold standards for the diagnosis of
MANEC.
Given the rare occurrence of gastric MANEC, its biological

behavior remains controversial at present. The biological
behavior of MANEC largely depends on the cell types with
evident heterogeneity in tumor tissues.[4] Kim et al[6] believed that
NEC often invades lymphatic vessels and vascular lumen due to
its invasive biological behavior and metastasizes to the lymph
nodes and liver during the early stage. Moreover, the biological
behavior ofMANEC is similar to that of NEC. Lee et al[5] showed
that the characteristics of adenocarcinoma components affect the
well-differentiated neuroendocrine components.
According to the review of relevant literature (Table 1),[6–18] 14

patients were diagnosed with gastric MANEC based on surgical
operation, which can be combined with chemotherapy and
targeted therapy. However, their adjuvant chemotherapy options
are different. Lee et al[16] proposed that the treatment should
focus on the invasive histological components due to the mixed
components of the tumor. For neuroendocrine components with
Table 1

An overview of 14 cases of gastric MANEC in the literature.

Author
Age, yr/
sex Site

Distant
metastasis

Nodal
metastasis

Kim et al[6] 65/M Body None None
Pericle et al[7] 81/M Antrum Liver Yes

Tang et al[8] 64/M Cardia None Yes

Tang et al[8] 52/M Antrum None Yes
Levi et al[9] 77/F Middle body None None

Zhang et al[10] 68/M Antrum Liver Yes
De Luca-Johnson et al[11] 35/F Upper body None Yes
Yamauchi et al[12] 76/M Middle body None None
Kwok[13] 83/M Upper body None Yes
Morishita et al[14] 84/F Cardia None Yes
Jang et al[15] 50/M Lower body None Yes
Lee et al[16] 62/M Lower body None None
Miguchi et al[17] 72/M Middle body None Yes
Liu et al[18] 77/M Cardia None Yes

MANEC = mixed adenoneuroendocrine carcinoma, S-1= tegafur, gimeracil and oteracil potassium, XEL
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good differentiation or low malignancy, chemotherapy should be
concentrated on the adenocarcinoma. In the case of small or large
cell NEC, the neuroendocrine component should be the primary
target of treatment. A study[19] reported that cisplatin combined
with irinotecan can cover adenocarcinoma and NEC. Kwok[13]

recommended the use of cisplatin combined with etoposide for
the treatment of patients with distant metastasis of gastric
MANEC and believed that platinum-based chemotherapy should
be the first-line treatment for advanced diseases. According to the
NCCN guidelines, XELOX (capecitabine + oxaliplatin) is the
preferred adjuvant chemotherapy for patients with gastric cancer
after R0-D2 resection (Class 1 recommended). In the present case,
the patient underwent XELOX chemotherapy for 4 cycles after
receiving radical gastrectomy, and liver metastasis occurred after
4 months. Combined with Table 1, the analysis in this study
suggests that the distant metastasis of gastric MANEC often
occurs in the liver. This phenomenon is related to the
hematogenous metastasis of tumor cells. Moreover, postopera-
tive histopathology indicates that patients with lymph node
metastasis and tumor emboli in vessels may have a considerable
risk of liver metastasis. Adjuvant chemotherapy may be an
important factor affecting the prognosis of gastric MANEC,
which includes adenocarcinoma and NEC. Lymph nodes and
liver metastasis are usually invaded by the NEC rather than the
adenocarcinoma component.[10,19,20] Whether or not XELOX
can cover both components remains unknown. Nie et al[21]

concluded that the differentiation of NEC and adenocarcinoma
cells in gastricMANEC can affect the prognosis of patients; a low
degree of cell differentiation results in poor prognosis of patients.
Lee et al[22] reported that histopathological features and tumor
staging of neuroendocrine components are the factors influencing
prognosis. Volante et al[23] indicated that when neuroendocrine
tumor components are well differentiated, the prognosis of mixed
carcinoma is determined by the adenocarcinoma component. By
contrast, when neuroendocrine components are poorly differen-
tiated, the prognosis of mixed carcinoma depends on NEC.
Furthermore, different patients may have varied sensitivities to
XELOX chemotherapy. Rug dosage, preoperative treatment, and
treatment Follow-up period

Surgery 12 mo, no recurrence
Long-acting somatostatin analogues
and best supportive/palliative
treatment

Unknown

Surgery, chemotherapy (cisplatin and
etoposide)

6 mo, no recurrence

Surgery 6 mo, death
Surgery, chemotherapy (cisplatin,
doxorubicin and vincristine)

6 mo, no recurrence

Surgery 2.5 mo, Intrahepatic recurrence
Surgery 2 yr, no recurrence
Surgery Unknown
Surgery 8 mo, recurrence and liver metastasis, death
Surgery 2 yr 9 mo
Surgery Unknown
Surgery Unknown
Surgery, S-1 6 mo, no recurrence
Surgery, XELOX 1 yr, liver metastasis

OX= oxaliplatin + capecitabine.
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nutritional status of patients may also have an effect on the
prognosis. Therefore, when clinical workers select first-line
adjuvant chemotherapy for patients with gastric MANEC, they
should maintain a relatively cautious attitude toward XELOX
regimen. Owing to the absence of statistical significance of the
case report and the failure to provide differentiation degree for
the 2 tumor components, the suitability of XELOX regimen for
postoperative first-line adjuvant chemotherapy in patients with
gastric MANEC needs further confirmation.
In conclusion, a case of liver metastases in patients with gastric

MANECwho received 4 cycles of XELOX adjuvant chemotherapy
is presented, and relevant literature is reviewed to provide
information on this treatment for clinical workers. GastricMANEC
is a rare malignant tumor, and its biological behavior, pathological
features, clinical treatment, and prognosis must be further studied.
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