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Abstract
Mixed neuroendocrine nonneuroendocrine neoplasms (Mi-
NENs) are rare neoplasms of the gastrointestinal tract, where 
the neuroendocrine as well as the nonneuroendocrine com-
ponents each comprise at least 30% of the tumor. Of all cas-
es of colorectal malignancies, MiNENs constitute around 
3–9.6%, with only a few cases reported to be arising in the 
cecum. Since majority present with nonspecific clinical and 
radiological findings, its diagnosis preoperatively is almost 
impossible and these are usually diagnosed after histopath-
ological examination of the resected specimen. Owing to the 
rarity of these tumors as well as lack of complete molecular 
characterization, optimal treatment remains unestablished. 
We, here, report a rare case of MiNENs of the cecum infiltrat-
ing the right psoas muscle and presenting with perforation 
for which right hemicolectomy and en bloc excision of the 
involved psoas muscle was done followed by adjuvant che-
motherapy. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

The concurrence of an exocrine ingredient in gastro-
intestinal neuroendocrine neoplasms or a neuroendo-
crine ingredient in gastrointestinal adenomas/adenocar-
cinomas is not uncommon during histopathological ex-
aminations [1]. As per the WHO 2010 classification of 
neuroendocrine tumors (NETs) of the gastrointestinal 
system, these were initially divided into 3 categories as 
NET, neuroendocrine carcinoma (NEC), and mixed ad-
eno-NEC (MANEC) [2].

MANECs are rare neoplasms of the gastrointestinal 
tract, consisting of a nonendocrine and a neuroendocrine 
component, each comprising at least 30% of the tumor 
[3]. In 2017, WHO introduced a change in the nomencla-
ture from MANEC to mixed neuroendocrine nonneuro-
endocrine neoplasm (MiNEN) [4].

In medical database, only a few cases of MiNEN of ce-
cum have been reported hitherto. We, here, report an-
other rare case of a high-grade MiNEN of the cecum pre-
senting with perforation.
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NonCommercial-NoDerivatives 4.0 International License (CC BY-
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tribution of modified material requires written permission.
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Case Report

A 70-year lady was referred to our outpatient department with 
complaints of recurrent episodes of vomiting with intermittent 
colicky pain abdomen for 2 months. This was associated with 
weight loss and loss of appetite. On abdominal examination, there 
was a hard mass of 8 × 6.5 cm diameter in the right lower quad-
rant. Laboratory investigations revealed hemoglobin of 8.5 g/dL, 
TLC – 12,450/mm3, blood urea – 33 mg/dL, serum Cr – 0.6 mg/
dL, S. Na+ – 133mEq/L, S. K+ – 4.68 mEq/L, and carcinoembry-
onic antigen (CEA) was 1.68 ng/mL. Colonoscopy showed luminal 
narrowing, few tiny patchy ulcers, mucosal edema, and an altered 
vascular pattern in the cecum. Histopathological examination 
from the ulcers revealed edema with chronic inflammatory infil-
trates in the subepithelial layer suggestive of chronic nonspecific 
colitis. Contrast-enhanced CT abdomen and chest revealed het-
erogeneously enhancing irregular circumferential wall thickening 
of the cecum, infiltrating the right psoas muscle with loss of fat 
plane with the anterolateral parietal wall (shown in Fig. 1) and few 
enlarged pericecal lymph nodes. There were no liver or lung me-
tastases or evidence of any free fluid in the abdomen. She was 
planned for excision. A bulky growth was found arising from the 
cecum infiltrating the right lateral parietal wall. A perforation of 
size ∼2 cm was noted posteriorly into the psoas muscle. Around 
50 mL of the purulent perilesional collection was present. A right 
hemicolectomy with en bloc resection of the involved psoas muscle 
and abdominal lavage was performed. Histopathological examina-
tion of the resected specimen revealed MANEC with an adenoma 
component showing high-grade dysplasia. No lymphovascular or 
perineural invasion was present. All 22 resected lymph nodes were 
free of the tumor. The adenoma component was positive for CK 
20, and the neuroendocrine component was positive for synapto-
physin. Ki 67 in the neuroendocrine component was 70%. The 
pathological stage was T4a N0 (shown in Fig. 2, 3). She was dis-
charged uneventfully on a postoperative day 5. She received 3 cy-
cles of single-agent chemotherapy (oral etoposide 50 mg/m2/day 
for 21 days in a 28-day cycle) as adjuvant therapy after a multidis-
ciplinary tumor board meeting given her borderline performance 
status (ECOG 2) and old age. Serum chromogranin A at 2 weeks 
was 27 ng/mL, and after 6 months, 32 ng/mL with CEA levels of 
1.30 ng/mL. Follow-up imaging at 6 months revealed no evidence 
of recurrence or metastasis (shown in Fig. 4).

Discussion

Cardier in 1924 was the first to report the presence of 
both nonendocrine and neuroendocrine elements in gas-
trointestinal tumors. Lewin [5] subsequently categorized 
these tumors into 3 types. The composite type where neu-
roendocrine and nonendocrine cells are intermingled, 
the collision type where the neuroendocrine and nonen-
docrine components are distinct but abutting each other, 
and the amphicrine type where both components are 
present within the same cell. In 2010 WHO classification, 
the terminology “Collision” and “Composite” tumors 
were updated into MANECs [6].

Further, in 2017, WHO changed the terminology from 
“mixed adenoneuroendocrine carcinoma” to “mixed 
neuroendocrine nonneuroendocrine neoplasm.” This re-
vision has been made to mirror that MiNENs may have a 
nonendocrine benign component or a malignant compo-
nent other than adenocarcinomas, such as squamous cell 
carcinoma or acinar cell carcinoma [7]. The current 2019 
WHO classification consists of 3 grades (Grades 1, 2, and 
3) of NETs, while the NECs are uniformly high grade and 
are divided into small-cell and large-cell types (Table 1) 
[8].

Of all colorectal cancers, MiNENs constitute 3–9.6%, 
with only a few cases reported in the cecum. The major-
ity present with nonspecific symptoms and imaging find-
ings and are usually detected incidentally during explora-
tions, with diagnosis only on histopathological study [9]. 
In our case, the patient presented with nonspecific symp-
toms like vomiting, intermittent colicky pain abdomen, 
weight loss, and loss of appetite without any features of 
acute intestinal obstruction. Carcinoma cecum was sus-
pected based on clinical features and imaging and was 
finally diagnosed as MiNEN after histopathological ex-
amination of the resected specimen.

MiNENs are usually small in dimensions and located 
either in the intramural or submucosal region. They can 
incorporate the mesentery and are firm in consistency re-
sulting from desmoplasia. The mucosa overlying the le-
sion in the bowel may be ulcerated. Grossly, they present 
as polypoidal masses or as ulcerated stenotic lesions rang-
ing from 0.5 to 14 cm, with a mean diameter of 5 cm [9]. 
Similar to the other reported cases, our case presented 
with a large tumor with local extension into psoas muscle.

Fig. 1. CECT of abdomen showing heterogeneously enhancing ir-
regular circumferential wall thickening of cecum infiltrating the 
right psoas muscle with loss of fat plane with the anterolateral pa-
rietal wall. CECT, contrast-enhanced computed tomography.
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Neuroendocrine neoplasms of the digestive tract are 
often minute and challenging to detect on radiological 
imaging. Both the primary lesion and its associated liver 
metastases augment in the arterial phase. Extension into 
the mesentery appears as a poorly defined lesion compris-
ing calcification or a spiculated lesion with a stellate pat-
tern. Mesenteric vessels when affected by desmoplastic 
reaction may lead to thickening and ischemia of the in-
volved intestine [10].

Though imaging studies may raise suspicion of the le-
sion being NEN, a definitive diagnosis can be made only 
on histopathological examination. Carbohydrate antigen 
125 (CA125), CEA, and carbohydrate antigen 19 (CA19-
9) levels are usually within normal limits [11]. For diag-
nosis, the neuroendocrine component of MiNENs must 
stain positive for any 2 of chromogranin A, synaptophy-
sin, and CD56, with the positivity for these markers being 
60–70%, 75–90%, and 50%, respectively [1]. CD133 can 
also help diagnose these uncommon tumors by determin-

ing whether the neuroendocrine component is neuroen-
docrine or a dedifferentiated area of adenocarcinoma [3]. 
In this case, as carcinoma cecum was the suspicion based 
on the clinical and radiological features, no other serum 
tumor markers were estimated preoperatively apart from 
CEA, as we perform only CEA for cases of carcinoma ce-
cum in our institute.

Distant metastasis depends on tumor size, prolifera-
tion index, invasion of muscular layer, lymphovascular 
invasion, and perineural invasion [12]. Owing to these 
tumors’ rarity and the lack of complete molecular char-
acterization, optimal treatment remains unestablished. 
The only potentially curative treatment available is rad-
ical resection, with debulking appropriate when >90% 
of the tumor can be removed. The efficacy of adjuvant 
chemotherapy is not unclouded in MiNENs, and the 
prognosis is significantly worse than that of adenocar-
cinoma. Because of its extremely malignant behavior, 
aggressive multidisciplinary management should be 

a b

c d

Fig. 2. Gross specimen shows evidence of mucosal hemorrhagic necrosis (arrow) and submucosal yellowish ap-
pearance (a); histopathological sections show severe dysplastic epithelium in mucosa (H and E. ×100 and H and 
E. ×200) (b, c); submucosal sheets of tumor cells with oval hyperchromatic nuclei and frequent mitotic figures 
(arrowhead) (H and E. ×100 and H and E. ×200) (b, d).
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recommended including cytoreductive surgery and 
HIPEC [13].

Cytotoxic chemotherapy is recommended for extra-
pulmonary NECs, particularly colon and rectal small-
cell carcinomas, akin to small-cell lung carcinoma. In a 
small trial using the combination cisplatin and etopo-
side to treat metastatic colorectal NECs, a response rate 
of 67% and a median survival of 19 months were at-
tained [14]. However, the effectiveness of this regimen 
in the treatment of colorectal NECs is yet to be validat-
ed. According to the medical database, the median sur-
vival for patients with colorectal NECs is 5–11 months, 
with 3-year and 1-year survival rates of 10 and 15%, 
respectively [15].

Improved survival has also been seen with the FOL
FOX regimen, the vincristine plus adriamycin regimen, 
and the carboplatin-based regimen. The use of a combi-
nation 5-fluorouracil plus oxaliplatin regimen has dem-
onstrated improved progression-free survival compared 

a b

c d

Fig. 3. IHC with pancytokeratin and CK20 show strong positive in overlying dysplastic epithelium and negative 
in submucosal tumor cells (PanCK ×100 and CK 20 × 400) (a, b); IHC with chromogranin show strong positive 
mainly in submucosal tumor cells and negative in overlying dysplastic epithelium (chromogranin ×200) (c): High 
Ki 67 in both mucosal and submucosal tumor cells (Ki 67 × 200) (d). IHC, immunohistochemistry.

Fig. 4. Follow-up CECT of abdomen after 6 months showing no 
recurrence. CECT, contrast-enhanced computed tomography
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to 5-fluorouracil alone therapy in conditions where the 
metastatic lesion principally has an adenocarcinoma 
component [16].

Customarily, the more aggressive component of the 
MiNENs must be considered before deciding the chemo-
therapy. MiNENs comprising a well-differentiated neu-
roendocrine component and adenocarcinoma compo-
nent should be treated like adenocarcinoma, while those 
comprising a poorly differentiated neuroendocrine com-
ponent should be treated just as poorly differentiated 
NECs [17].

In conclusion, MiNEN of the cecum is a rare neo-
plasm, and only a few cases have been reported in the 
medical database. It needs comprehensive reporting and 
analysis of data of these tumors, including presentation, 
diagnosis, and response to therapy to devise an appropri-
ate treatment plan.
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Table 1. Classification and grading criteria for NENs of the gastrointestinal tract and hepato-pancreatobiliary 
organs [8]

Terminology Differentiation Grade Mitotic ratea 
(mitoses/2 mm)

Ki 67 indexa 
(percent)

NET, grade 1 Well differentiated Low <2 <3
NET, grade 2 Well differentiated Intermediate 2–20 3–20
NET, grade 3 Well differentiated High >20 >20
SCNEC Poorly differentiated Highb >20 >20
LCNEC Poorly differentiated Highb >20 >20
MiNEN Well or poorly differentiated Variablec Variablec Variablec

NEC, neuroendocrine carcinoma; NET, neuroendocrine tumor; LCNEC, large-cell neuroendocrine carci-
noma; MiNEN, mixed neuroendocrine nonneuroendocrine neoplasm; SCNEC, small-cell neuroendocrine car-
cinoma; NEN, neuroendocrine neoplasm. a Mitotic rates are to be expressed as the number of mitoses/2 mm2 as 
determined by counting in 50 fields of 0.2 mm2 (i.e., in a total area of 10 mm2); the Ki 67 proliferation index 
value is determined by counting at least 500 cells in the regions of highest labeling (hot spots), which are identified 
at scanning magnification; the final grade is based on whichever of the 2 proliferation indexes places the neoplasm 
in the higher grade category. b Poorly differentiated NECs are not formally graded but are considered high-grade 
by definition. c In most MiNENs, both the neuroendocrine and non-neuroendocrine components are poorly dif-
ferentiated, and the neuroendocrine component has proliferation indexes in the same range as other NECs, but 
this conceptual category allows for the possibility that one or both components may be well differentiated; when 
feasible, each component should, therefore, be graded separately.
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