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Introduction

Mixed adenoneuroendocrine carcinoma (MANEC) is 
defined as a neoplasm containing both adenocarcinoma 
and neuroendocrine carcinoma (NEC) elements with each 
element comprising more than 30% of the tumor (1). 
The gastroenteropancreatic tract is the most common site 
of MANEC and approximately 20% of gastrointestinal 
MANECs found in stomach (1,2). This type of mixed 
exocrine-endocrine carcinoma is reported to be associated 
with deeper invasion, more malignant biological behavior, 
and poorer prognosis than pure gastric cancer (3). Here, we 
report a case of early-stage gastric MANEC that recurred 
as disseminated liver metastasis after curative resection. 
Although the tumor was found in early stage confined to 
submucosa and without lymph node metastasis, poorly 
differentiated carcinoma component, high Ki-67 index, and 
the presence of lymphovascular invasion (LVI) may be the 
factors related to aggressive tumor recurrence. 

Case presentation

A 64-year-old male patient was admitted to our hospital 
for routine follow-up after resection of early gastric cancer 
(EGC). He underwent endoscopic submucosal dissection 

(ESD) and subsequent distal gastrectomy for MANEC 
about 20 months ago. He was asymptomatic and doing 
well, but carcinoembryonic antigen and carbohydrate 
antigen 19-9 were slightly elevated; 4.81 ng/mL and 
44.71 U/mL, respectively. Computed tomography 
(CT) scan revealed disseminated liver metastases and 
slightly prominent perigastric omental infiltration near 
the gastroduodenostomy, which was not visible on the 
previous 6-month CT scan (Figure 1A,1B). Although 
he had a history of resected gastric cancer, it was a 1 cm 
T1b cancer with 1.95 mm submucosal invasion. Initially, 
ESD was performed, which revealed that the mass 
consisted of two distinct components: 30% consisted of 
malignant epithelial cells arranged in tubular formations, 
and 70% had a solid sheet configuration with extensive 
necrosis (Figure 1C). The tubular structures consisted of 
cuboidal to tall columnar cells characterized by nuclear 
enlargement and pleomorphism (Figure 1D). Conversely, 
the solid sheets consisted of tumor cells with small, round 
to oval nuclei and sparse cytoplasm with finely granular 
chromatin and inconspicuous nucleoli. Some components 
had polygonal cells with clear and abundant cytoplasm 
with numerous mitoses and extensive LVI (Figure 1E). 
Immunohistochemical (IHC) staining revealed that the solid 
component of the tumor was positive for synaptophysin 
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and CD56, with a high Ki-67 proliferation index (80%) 
(Figure 1E). These findings indicate MANEC, characterized 
by the association of tubular adenocarcinoma with poorly 
differentiated NEC. Subsequent gastrectomy was performed 
due to deep margin involvement, poorly differentiated 
cancer type, and diffuse LVI. Pathological analysis of the 
gastrectomy specimen showed no residual tumor or lymph 
node metastasis. Therefore, a percutaneous liver biopsy was 
performed to determine the origin of the liver metastasis. 
Liver biopsies revealed tumor cells similar to those observed 
in the ESD specimen with positivity for synaptophysin and 
CD56, and a high Ki-67 proliferation index of 80% on 
IHC staining (Figure 1F); therefore, recurrent tumor from 
gastric MANEC was diagnosed. He started chemotherapy 
with FOLFOX regimen. All procedures performed in this 

study were in accordance with the ethical standards of the 
institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this article and accompanying images. A copy 
of the written consent is available for review by the editorial 
office of this journal. 

Discussion

MANEC refers to mixed adenocarcinoma and NEC, and 
is now included in the category of mixed neuroendocrine 
non-neuroendocr ine  neoplasm (MiNEN),  which 
expands the spectrum of non-neuroendocrine lesions 
to include heterogeneous histologic variants other than 

Figure 1 CT and histopathological findings. (A,B) Disseminated liver metastases were observed in both hepatic lobes (arrows), which were 
not visible on the previous 6-month CT. (C) Endoscopic submucosal resection of the stomach revealed a tumor comprises tubular formations 
in the mucosa and diffuse solid sheet and nest proliferation with extensive lymphovascular invasion (H&E, ×40; scale bar, 200 µm).  
(D) Tumor cells are tall and columnar in the tubular portion, with hyperchromatic nuclei and pleomorphism (H&E, ×200; scale bar, 50 µm).  
(E) Conversely, the tumor cells in the solid portion comprise small round cells with sparse cytoplasm, finely dispersed chromatin, and 
inconspicuous nucleoli. Some components have polygonal cells with clear and abundant cytoplasm. Numerous mitoses and necrosis are seen 
(H&E, ×200; scale bar, 50 µm). Immunohistochemical staining showed that the tumor was positive for synaptophysin (inset, ×200; scale bar, 
50 µm). (F) Liver biopsies showed the same morphologic features as the gastric tumor cells, with a growth pattern of solid sheets and nests 
of small round cells (H&E, ×40; scale bar, 200 µm; inset, ×400; scale bar, 20 µm). CT, computed tomography; H&E, hematoxylin and eosin. 
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adenocarcinoma such as squamous cell carcinoma, 
sarcoma or others, according to the updated 2019 
World Health Organization(WHO) classification (2,4). 
MiNEN are defined by the combination of at least two 
morphologically distinct components of neoplastic cells, 
including one neuroendocrine and one non-neuroendocrine  
component (5). They are rare, and account for less than 
5% of all neuroendocrine neoplasms of the gastrointestinal 
tract (6). MiNEN can be classified into high, intermediate, 
and low grade, and our case is consistent with high-grade 
MiNEN, consisting of poorly differentiated NEC and 
non-neuroendocrine adenocarcinoma, in other words, 
MANEC (5). The two cell components can be difficult to 
distinguish from each other, especially when both are poorly 
differentiated, and their identification requires morphologic 
characterization and IHC techniques. CD56, chromogranin 
A and synaptophysin can be useful neuroendocrine markers. 
In our case, MANEC was initially diagnosed correctly after 
ESD showing distinct morphologic features with positive 
synaptophysin and CD56, but early detection of MANEC 
can often be missed because the NEC component is located 
in the deeper part of the mucosa or submucosa (7). 

There are other morphologically and biologically mixed 
neoplasms which are described as adenocarcinomas with 
neuroendocrine differentiation (NED) or NECs with focal 
glandular differentiation, that do not respond to the 30% 
cut-off (8). In MANEC, the neuroendocrine and non-
neuroendocrine components must be clearly separated 
from each other, and the neuroendocrine component 
should specifically represent positive neuroendocrine 
markers. With this distinction, other mixed tumor can 
be distinguished from MANEC such as carcinoma with 
interspersed neuroendocrine cells showing synaptophysin 
and chromogranin A positivity in isolated scattered cells, 
or amphicrine carcinoma; comprising tumor cells in the 
adenocarcinoma that simultaneously demonstrate the 
expression of NED, according to WHO 2022 classification 
of neuroendocrine tumors (2,9). 

Surgical resection is the treatment of choice for MANEC 
although no therapeutic strategies have been established 
yet. Regarding chemotherapy, more aggressive tumor 
component should be the primary target of treatment (10).  
Genetic/molecular alterations in MANEC is poorly 
understood. According to previous meta-analysis of 
gastoenteropancreatic NECs, p53 expression was the most 
common mutation and microsatellite instability was found 
in about 10% of gastric and colorectal NECs (11,12). 

In MANECs, the molecular characteristics of NECs are 
largely similar to their adenocarcinoma tumor counterparts. 
It is necessary to carefully consider the pathologic features 
of each tumor component on a case-by-case basis for 
further treatment of MANEC.

Previous studies reported that NED components 
of gastric MANEC were more likely to metastasize to 
regional lymph nodes, and the predominance of NED 
was an independent risk factor for poor prognosis (13,14). 
Several studies demonstrated that NED ≥10% was a useful 
threshold indicating a worse prognosis compared with NED 
<10% (7,15,16). On the other hand, other studies reported 
that the degree of differentiation of tumor components and 
not the ratio of each component determines the clinical 
course and outcome of the disease (1,11). Any element 
with poor differentiation may be a cause of metastasis and 
has a major impact on the prognosis of the disease, and 
NEC element is usually the most aggressive element in  
MANEC (17).

Milione et al. reported that the Ki-67 index of the NEC 
component was the most crucial prognostic marker, as 
patients with Ki-67 ≥55% had an 8-fold risk of death and 
shorter median overall survival than those with Ki-67 
<55% (18). Tomita et al. reported a case similar to ours that 
had LVI despite the intramucosal early gastric MANEC, 
and showed a high Ki-67 index (90%) comparable to ours 
(80%) (19). This case also showed early recurrence after 
curative ESD and rapid disease progression. Although our 
patient underwent curative surgical resection after ESD, 
postoperative tumor recurrence with aggressive progression 
occurred. Differentiated postoperative follow-up strategy 
should be considered such as shorter and meticulous follow-
up care for this aggressive tumor patients. 

In conclusion, we report a rare case of early gastric 
MANEC that was surgically resected but recurred as 
disseminated liver metastases in the postoperative follow-
up period. For this unique and aggressive tumor, close 
surveillance with shorter follow-up period may be 
recommended, as well as early detection, and curative 
surgical resection.
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