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Case report

Mixed neuroendocrine-nonneuroendocrine neoplasms (MiNENs) are a
rare type of diagnosis in the gastro-entero-pancreatic system, and particu-
larly at the rectosigmoid junction, the coexistence of mucinous adenocar-
cinoma and neuroendocrine tumor (NET) is even rarer.

Herein, we report an 83-year-old male patient who was brought to our
hospital due to diarrhea with intermittent bloody stool for 1 year. He re-
ceived colonoscopic examinations which revealed an ulcerative tumor lo-
cated 12-20 cm from the anal verge. Abdominal computed tomography
(CT) scans demonstrated a suspected rectosigmoid junction colon cancer
with pericolic infiltration and regional metastatic lymphadenopathies, and
the clinical staging demonstrated cT3N1MO (Stage I1IB). The biopsy of
this lesion showed moderately differentiated adenocarcinoma with mu-
cinous differentiation. After shared decision-making with his family, neo-
adjuvant concurrent chemoradiotherapy (CCRT) was performed, with the
consequent abdominal CT scans showing interval-decreased tumor size
and interval shrinkage of regional lymph nodes (partial response); then,
low anterior resection combined with lymph node dissection and colo-
rectal anastomosis was carried out. The pathology of this specimen showed
mixed well-differentiated neuroendocrine tumor (20%) and moderately
differentiated mucinous adenocarcinoma (80%), staged as ypT3NOMO
(stage I1A).

Due to the rarity of MiNENSs, precise diagnosis and pathological analysis
are essential, with effective management demanding thorough postopera-
tive monitoring and careful selection of adjuvant therapies. Investigating
the mechanisms that cause coexisting NETs and adenocarcinomas is im-
portant, as this understanding could enhance treatment strategies and im-
prove outcomes for MiNENSs patients.

[J Soc Colon Rectal Surgeon (Taiwan) 2025;36:300-305]

Mixed neuroendocrine non-neuroendocrine neo-
plasms (MiNENs) are a rare type of diagnosis

geneity, which causes difficulties in classification and
diagnosis in pathology.'

in the gastro-entero-pancreatic system. The variations
in the proportions of each component (ranging from
1% to 99%) lead to significant morphological hetero-

The two components of mixed neoplasms demon-
strate variable morphological characteristics, which
can vary based on the site of origin and degree of dif-
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ferentiation while presenting in distinct patterns: they
may be intimately intermingled within the tumor mass,
forming composite tumors; they may occupy separate,
juxtaposed regions of the tumor mass, referred to as
collision tumors; or, in some cases, neuroendocrine
and non-neuroendocrine features may coexist within
the same cell population, resulting in amphicrine tu-
mors.?

These conditions present significant challenges
for oncologists in determining the primary tumor com-
ponent to target during therapeutic interventions. More-
over, the heterogeneity in the definitions applied to
mixed epithelial tumors has led to substantial incon-
sistencies in the data reported in previous studies, par-
ticularly with respect to the identification of prognos-
tic parameters that influence tumor behavior.> Herein,
we report an 83-year-old male patient with a recto-
sigmoid junction MiNEN and reveal the challenges
faced in managing this unique tumor.

Case Presentation

An 83-year-old male patient had a medical history
of Alzheimer’s disease, old brain infarction, hyperten-
sion and no surgical history. The laboratory data in-
cluding complete blood cell (CBC) count, liver func-
tion and renal function showed all were within normal
ranges, as was the serum level of carcinoembryonic
antigen (CEA). Because he had had frequent episodes
of bloody stool, a colonoscopic examination was ar-
ranged with the findings indicating an ulcerative tu-
mor in the rectosigmoid junction with severe lumen
stenosis (Fig. 1A). A biopsy was performed, subse-
quently demonstrating a moderately differentiated ade-
nocarcinoma with mucinous differentiation patholo-
gically showing clinical stage cT3N1MO, stage I1IB
from the abdominal CT scans (Fig. 1B).

Due to concerns about the potential for total co-
lonic obstruction, a diverted loop transverse colo-
stomy with left infraclavicular venous port implan-
tation was performed along with laparoscopic explo-
ration, which revealed no liver or peritoneal meta-
stases. Locally advanced rectal cancer (LARC) was
finally diagnosed and neoadjuvant concurrent che-

Fig. 1. (A) An ulcerative tumor in the rectosigmoid junc-
tion with severe lumen stenosis. The arrow indi-
cates the outline of the tumor. (B) The abdominal
computed tomography (CT) scans showed that a
rectosigmoid junction colon tumor with pericolic
infiltration, the clinical stage was cT3N1MO, stage
IIIB. (C) Follow-up abdominal CT after CCRT
showing interval decrease tumor size and persis-
tently some pericolic infiltration and interval shrink-
age of regional lymph nodes (Partial response, PR
according to RECIST criteria).
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moradiotherapy (CCRT) was arranged with the regi-
men being modified FOLFOX6 (mFOLFOX6). The
patient underwent long-course neoadjuvant concur-
rent chemoradiotherapy (LCRT) with a total radia-
tion dose of 50 Gy in 25 fractions, combined with 6
cycles of mFOLFOX6 chemotherapy. The regularly
sequent abdominal CT scans showed the RECIST
(Response Evaluation Criteria in Solid Tumors) was
partial response (PR). Based on these findings, low
anterior resection (LAR) procedure combined with
lymph nodes dissection and colorectal anastomosis
were then performed. The postoperative course went
well, and the patient was discharged on the 12th post-
operative day.

According to the pathological assessment, the tu-
mor measured 24 x 18 mm and had invaded the sub-
serosa (Fig. 2A), although no metastatic lesions were
observed in the harvested lymph nodes. The tumor
was composed of large pools of extracellular mucin
containing floating malignant epithelial strips, cell
clusters and single cells (Fig. 2B), so it was diagnosed
as a moderately differentiated mucinous adenocar-
cinoma. Additionally, solid vesicles of polygonal tu-
mor cells were noted in the submucosa (Fig. 2B);
these cells exhibited poor nuclear atypia and were
positive for INSM-1 (Fig. 2C), so were therefore con-
sidered as carcinoid tumors (NET G1). Based on these
pathological findings,* the tumor was diagnosed as in-
termediate-grade MiNENs and classified as ypT3NOMO,
Stage IIA (TNM Classification of Malignant Tumors,
8th Edition).

Discussion

This case depicted a finding of MiNENSs in which
rectosigmoid colon cancer and NET G1 occurred in
an 83-year-old male patient. Colonic neuroendocrine
tumors (Colonic-NENs) account for approximately
5-7% of all well-differentiated gastro-entero-pancre-
atic neuroendocrine tumors and 25% of all gastro-
entero-pancreatic neuroendocrine carcinomas.’ The
average age at diagnosis for these tumors is 65 years,
and their clinical presentations are similar to that of
colonic adenocarcinomas. Diagnosis is typically es-

tablished after biopsy of the mass or surgical resection
in which most patients present with advanced disease
at diagnosis; accordingly, early recognition and man-
agement of colonic neuroendocrine tumors are cru-
cial.’

The prognosis of colorectal mixed neuroendocrine-
nonneuroendocrine neoplasmas (MiNENs) is signifi-
cantly worse than that of pure adenocarcinoma and is
comparable to that of poorly differentiated neuroen-
docrine carcinoma (PDNEC), particularly at the meta-
static stage.® The risk of metastasis is correlated with
the grade of the neuroendocrine component.” In 2019,
La Rosa et al. reported that MiNENs could be classi-

Fig. 2. (A) The tumor was 24 x 18 mm in size. The arrow
indicates the outline of the tumor. (B) The tumor
was mainly moderately differentiated mucinous
adenocarcinoma (the black arrow), but solid vesi-
cles of polygonal tumor cells were noted in the sub-
mucosa (the white arrow). (C) The tumor cells were
positive for INSM-1.
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fied into three grades (high, intermediate and low)
based on prognosis, which is crucial for determining
treatment strategies.® High-grade MiNENSs, the most
prevalent type, typically consist of neuroendocrine
carcinoma (NEC) combined with a non-neuroendo-
crine tumor or adenoma, with the NEC component
displaying higher aggressiveness. For localized forms,
curative-intent surgery should be considered if feasi-
ble, along with adjuvant or perioperative chemother-
apy.’ Intermediate-grade MiNENs comprise a non-
neuroendocrine tumor combined with a well-differen-
tiated neuroendocrine tumor (NET), and its prognosis
generally depends on the non-neuroendocrine tumor.
Curative-intent surgery is recommended for resect-
able disease, while in metastatic disease, systemic
chemotherapy should target the identified components
in the metastases or be discussed based on therapies
effective for both components.® Low-grade MiNEN:Ss,
primarily found in the digestive tract, consist of an
adenoma and a well-differentiated NET. These tu-
mors, although relatively rare, should be treated as
NETs due to the potential for metastasis of the NET
component.® Response rate of neoadjuvant CCRT for
rectal adenocarcinoma has been reported with a pa-
thological complete response (pCR) rate of 14-28%
and partial response (PR) rate of 48-65%.'%!* Cur-
rently, there is no prospective randomized evidence
supporting the use of chemotherapy in the adjuvant or
neoadjuvant settings for patients with well-differenti-
ated neuroendocrine tumors (NETs).!* Moreover, many
national guidelines for the management of NETs do
not recommend chemotherapy in these scenarios for
well-differentiated cases.'* However, patients with
grade 3 NETs have demonstrated the highest sensitiv-
ity to chemotherapy, and emerging evidence suggests
that individuals with grade 2 or higher extra-pancre-
atic NETs may also benefit from chemotherapy.'* Ne-
uroendocrine tumors (NETs) typically demonstrate a
reduced responsiveness to chemotherapy, presenting a
marked contrast to the therapeutic outcomes seen in
adenocarcinomas."

In our present case, the mucinous adenocarcinoma
segment represented 80% of the total tumor tissue and
had invaded the subserosa, while the neuroendocrine
component represented 20% of the total tumor tissue

and had developed around the submucosa, so this case
was diagnosed as a combined/biphasic type of MiNENs.
The current tumor was histologically composed of G1
NET and mucinous adenocarcinoma, without the pre-
sence of distant metastases and classified as interme-
diate-grade MiNENSs according to the classification of
La Rosa et al. Adjuvant chemotherapy deemed appro-
priate followed the surgical resection of the tumor,
which was performed due to the symptomatic nature
of the condition.

Conclusion

In conclusion, the MiNENs of rectosigmoid junc-
tion is very rare case, and although this case was an in-
termediate-grade lesion combining NET with adeno-
carcinoma, the prognosis was not expected to be fore-
boding. Therapeutic management should be based on
identification of the most aggressive cellular compo-
nent.
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