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Abstract. Mixed adeno-neuroendocrine carcinoma 
(MANEC) is a rare pathological diagnosis recently acknowl-
edged by the World Health Organization in 2010. MANEC is 
a neoplasm characterized by significant histological hetero-
geneity and is characterized by the simultaneous presence 
of both adenocarcinomatous and neuroendocrine differen-
tiation; their definition includes each component found in at 
least 30% of the tumor. Colorectal MANEC constitutes an 
uncommon type of malignant tumor. The true prevalence 
of colorectal MANEC has not been precisely defined and 
published studies are limited to case reports and small case 
series. The aim of the present review was to accumulate the 
existing evidence on colorectal MANEC with special atten-
tion to the clinicopathological characteristics, management 
and survival rates of patients diagnosed with this malignancy. 
A total of 20 studies (16 case reports and 4 retrospective 
cohorts) reported outcomes for patients with colorectal 
MANEC and were finally considered eligible for analysis. 
The results of the present study show that patients with early 
stage MANEC have more favorable survival compared to 
those diagnosed in advanced stages. Due to its neuroendo-
crine nature, which is characterized by rapid progression, 
MANEC is diagnosed in advanced stages in the majority of 
cases and thus potentially explains the poor survival rates. 
Because of its aggressive nature and high recurrence rate, 
adjuvant chemotherapy constitutes a critical part of the 
treatment and significantly improves survival. Further larger 
studies are needed in order to establish guidelines for the 
treatment of these rare lesions.

Introduction

NEC of the colon and rectum is a rare entity and accounts 
for less than 2.0% of all colorectal malignancies (1). Mixed 
adeno-neuroendocrine carcinoma (MANEC) is a rare patho-
logical diagnosis recently acknowledged by the World Health 
Organization in 2010 (2,3). 

MANEC is a neoplasm characterized by significant histo-
logical heterogeneity and is distinguished by the simultaneous 
presence of both adenocarcinomatous and neuroendocrine 
differentiation; their definition includes each component found 
in ≥30% of the tumor (3). In addition, 2 of 3 commonly used 
immunohistochemical neuroendocrine markers, chromo-
granin A (CgA), synaptophysin (Syn) and CD56, should be 
positive to substantiate the neuroendocrine differentiation of 
MANEC (4). In the case of colorectal MANEC, the currently 
available data derive from case reports and small case series 
and therefore the clinical behavior, the optimal management 
and the prognosis of colorectal MANEC remain to be deter-
mined.

The aim of the present review was to accumulate the 
existing evidence on colorectal MANEC with special atten-
tion to the clinicopathological characteristics, management 
and survival rates of patients diagnosed with this malignancy.

Materials and methods

Study design. All appropriate observational studies and case 
reports addressing cases of patients who were diagnosed with 
a tumor characterized as colorectal MANEC were considered 
eligible for inclusion in the present systematic review. Reviews 
and animal studies were excluded from analysis and tabula-
tion. No language restrictions were performed. NM and AP 
independently performed a meticulous search of the literature, 
excluded overlaps, and tabulated the selected indices in struc-
tured forms. Articles, which did not report data concerning 
clinical characteristics of the included patients, were excluded. 
Consensus of all authors resolved potential discordances in 
methodology, selection of articles, and statistical analysis.

Search strategy and data collection. We systematically 
searched for articles published up to March 2018 using 
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Medline (1966-2018), Scopus (2004-2018), and Google 
Scholar (2004‑2018) databases along with the references of the 
articles, which were retrieved in full text. The following key 
words were used for the search: ‘colorectal’, ‘gastrointestinal 
tract’, ‘MANEC’, and ‘mixed adenoneuroendocrine carci-
noma’. A minimum number of search keywords were utilized 
in an attempt to assess an eligible number that could be easily 
searched while simultaneously minimizing the potential loss 
of articles. Articles that fulfilled or were deemed to fulfil the 
inclusion criteria were retrieved.

Data on patient characteristics included age and sex, while 
disease characteristics included tumor site, type of surgery and 
adjuvant surgery along with histopathological and immuno
chemical findings of the tumor. Concerning the main findings 
of the study, follow-up period, survival rates and mortality 
were evaluated.

Results

Included studies. A total of 18 studies (14 case reports and 
4 retrospective cohorts) reported outcomes for patients with 
colorectal MANEC and were finally considered eligible for 
analysis (5-22). Data on 93 patients (62 male and 31 female; age 
range of 32‑96 years) was retrieved from the selected studies. 
The analysed indices are shown in Table I and included cumu-
lative outcomes of the total of the included patients. In 69% 
(n=9 out of 13) of cases, patients presented with pain and signs 
of obstruction (nausea, vomit and abdominal bloating) (7). 
Three patients were asymptomatic while 3 had anaemia as the 
primary finding. MANEC of the right colon was the histo­
logical diagnosis in 29 cases, 25 cases had left colon disease 
while the lesion was located in the transverse colon in 10 cases 
and in rectum in 12. Additionally, one study reported 17 patients 
with colon MANEC but the exact colon site was not reported. 
Lymph node metastasis was detected in 65/90 (72.2%) patients 
whereas 18/90 (20%) patients presented with distant metas-
tasis. The liver was the most common metastatic site followed 
by bone metastasis. A total of 25 patients received postopera-
tive adjuvant chemotherapy. Immunochistochemical analysis 
revealed CgA‑positive tumors in 52.4% (n=43 out of 82) of 
patients and Syn‑positive tumors in 89% (n=74 out of 83) of 
cases. A total of 16 studies reported outcomes with regard to 
adjuvant chemotherapy administration, with 25/61 patients 
receiving adjuvant chemotherapy.

Main outcomes. La Rossa  et  al reported one postopera-
tive death, 9 (59%) patients succumbing to the disease and 
3 (25%) patients alive without recurrence during the follow-up 
period (14). The same study detected no difference in survival 
rates among patients with NEC and MANEC (P=0.82) (14). 
By contrast, in the study by Watanabe et al both 5-year disease 
free survival (5-DFS) and 5-year overall survival (5-OS) were 
significantly lower in the MANEC cases when compared 
to those diagnosed with adenocarcinoma (60.5 vs. 76.2%, 
P=0.032 and 69 vs. 82%, P=0.048, respectively) (5). Those 
authors presented a 5-DFS of 100% in patients with stage I 
tumors, whereas patients with stage II and III were reported 
with a relatively lower 5-DFS of 72.7 and 47.1%, respec-
tively (5). Komatsubara et al reported 3/6 patients without 
recurrence during a median follow up of 127 months while 

3 succumbed to the disease after a median of 31 months after 
diagnosis (8). Furthermore, cumulative data from the 14 case 
reports revealed a survival of 63.6% (n=7 out of 11) in a median 
follow-up of 24 months, and 36.4% (n=4 out of 11) patients 
who died in a median follow-up of 5.5 months. Of note, none 
of the alive patients were diagnosed with recurrent disease. 
From the patients who died, all were diagnosed with liver 
recurrence and/or progression of their liver disease except one 
who died in the postoperative period (13).

Discussion

Colorectal MANEC is an uncommon type of tumor. The 
true prevalence of MANEC has not been precisely defined 
and published studies are limited to case reports, and small 
case series. As a result, further research and evaluation is 
precluded due to their entity. Recently, the largest retrospective 
case‑matched study on patients with MANEC by Watanabe 
et al, reported a prevalence of 3.2% of MANEC from the 
total of patients with colorectal diseases as derived from 
the hospital records (5). Due to its dual histological profile, 
both clinical behavior and management of MANEC were 
substantially different from those of adenocarcinoma and 
primarily influenced by the contribution of each component 
as well as the type of cells in the neuroendocrine component. 
La Rossa et al reported that patients with MANEC, which 
was composed of large neuroendocrine cells, have a better 
survival and clinical behavior compared to patients with 
non‑large neuroendocrine cells (small-to‑intermediate or 
mixed large-to-intermediate cell) (14).

Specific clinical practice guidelines have not yet been 
developed and the latest version of National Comprehensive 
Cancer Network Guidelines (version 1.0 2017) did not enroll 
the management of MANEC (23). Contrary to NEC, MANEC 
requires more complex management, including administration 
of a patient-tailored chemotherapy according to the histology 
of their tumor. The only therapeutic strategy for MANEC is 
complete surgical resection (R0 resection) for both primary 
tumor and metastases (23). Because of its aggressive nature 
and high recurrence rate, adjuvant chemotherapy constitutes 
a critical part of the treatment and significantly improves 
survival. MANEC comprises two distinctly different 
components (adenocarcinomatous and neuroendocrine) that 
have divergent responses to chemotherapy. As a result the 
most burdensome and challenging part of MANEC patients 
management is the choice of the suitable chemotherapy for 
both primary tumor and distant metastases. According to 
the European Neuroendocrine Tumor Society guidelines, 
cisplatin and etoposide are considered to be effective for 
treatment of gastrointestinal poorly differentiated neuro-
endocrine tumor  (NEC)  (5). Additionally, the National 
Comprehesive Cancer Network suggested carboplatin and 
etoposide or cisplatin and irinotecan as an optimal adjuvant 
chemotherapy (24). In the present study, 25 from a total of 61 
patients received postoperative adjuvant chemotherapy. Seven 
patients received Folfox, 4 Folfiri, 4 patients received 5-FU, 
one cisplatinum and etoposide, 2 patients received IRIS, two 
XELOX and Bevasizumab, 2 patients XELOX and 3 patients 
received cetuximab and Folfox. A total of 6 out of 26 patients 
who received adjuvant chemotherapy died.
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Two minimal immunohistochemical neuroendocrine 
markers have been recommended by the European Society 
of Neuroendocrine Tumors guidelines; CgA and Syn  (4). 
The diagnosis and differentiation of neuroendocrine tumors 
is based on recognition of immunoreactivity of at least two 
markers (CgA and Syn) (4). In the present review immunoch-
istochemical analysis revealed CgA positive tumor in 52.4% 
(n=43 out of 82) of patients and Syn positive tumor in 89% 
(n=74 out of 83) of cases.

Compared to survival rates of adenocarcinoma patients, the 
survival rate of patients with MANEC is substantially worse, 
mainly due to the high-grade components of neuroendocrine 
tumors; in the study by Watanabe et al 5-OS and 5-DFS rates 
were found decreased in patients with MANEC when compared 
to those of patients with adenocarcinoma (P=0.032 and P=0.048, 
respectively) (5). Interestingly, the patients enrolled in this study 
were matched for main characteristics such as age, sex and 
tumor characteristics (size, site and TNM) (5). On the contrary, 
when La Rossa et al compared survival rates of patients with 
NEC and MANEC, no difference was detected (P=0.82), indi-
cating the potential role of the neuroendocrine component in 
the prognosis of the disease (14). No specific prognostic factors 
or parameters are reported in the literature concerning the 
survival of MANEC patients. La Rossa et al reported some very 
interesting results about the presence of predicting histological 
factors which statistically influencing survival rate (14). They 
reported that vascular invasion and CD117 expression are inde-
pendent prognostic factors correlating with shorter survival in 
both NEC and MANEC patient (14).

According to the current literature, this is the first study, which 
presents a cumulative report of characteristics, management 
and postoperative outcomes of patients with MANEC. A 

thorough search of the literature along with the fact that no date 
or language restrictions were imposed, eliminated the risk of 
potential loss of articles. Nonetheless, the fact that the majority of 
the included studies was restricted in case reports and small case 
series precluded further analysis. Additionally, the retrospective 
nature of the included observational studies constitutes further 
potential weaknesses. Finally, the significant heterogeneity of the 
included studies along with the fact that some parameters were 
omitted by some studies was another limitation and precluded 
reaching to firm results; survival outcomes and with regard to 
overall survival and disease free survival were underreported 
by the included studies and the exact criteria of the type of 
chemotherapy were also not precisely defined.

The results of the present study show that patients with 
early stage MANEC have more favorable survival compared 
to those diagnosed in advanced stages. Nonetheless, due to 
its neuroendocrine nature, which is characterized by rapid 
progression, MANEC is diagnosed in advanced stages in 
the majority of cases and thus potentially explains the poor 
survival rates. Further larger studies, which will evaluate the 
clinical behavior, prognostic factors, survival rates and benefit 
of systemic chemotherapeutic regimens in patients with 
colorectal MANEC are imperative in order to provide with 
guidelines for the treatment of these heterogeneous lesions.
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Table I. Study characteristics.

		  Sex	 Age, years				    Adjuvant	
Authors, year	 Patients	 (female)	 (median)	 Location	 CgA	 Syn	 chemotherapy	 Mortality	 (Refs.)

Jesinghaus et al, 2017	 19	 8	 64.3 mean	 C=7	 13	 19	 Na	 N/A	 (18)
				    R=2
Watanabe et al, 2016	 42	 13	 72	 RC=9	 18	 34	 15	 N/A	 (5)
				    TC=6
				    LC=18
				    R=9
Komatsubara et al, 2015 	   6	   2	 65.7 mean	 RC=3	 Na	 Na	   5	 3/6	 (8)
				    TC=1
				    LC=1
				    R=1
La Rossa et al, 2012	 12	   4	 72	 RC=8	 6	 12	 Na	 10/12	 (14)
				    LC=4
Cases/reports	 14	   4	 65.5	 RC=9	 6	 9	   6	 4/11	 (6,7,9-13)
(cumulative outcomes)					    TC=3					     (15-17) 
					    LC=2					     (19-22)
				    R=0

CgA, chromogranin A; Syn, synaptophysin; RC, right colon; LC, left colon; TC, transverse colon; R, rectum; N/A, not available.
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