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Abstract 

Background: Neuroendocrine carcinomas (NECs) of the colon are among the rarest types of colorectal cancers. 
Among these, large cell type neuroendocrine carcinoma (LCNEC) is particularly rare. Colorectal NEC is an aggressive 
disease, and there are few reports of long-term survivors. Here, we report a case of LCNEC accompanied by dissemi-
nated peritoneal leiomyomatosis that was difficult to diagnose.

Case presentation: The case involves a 62-year-old female found to be positive for fecal occult blood by medical 
examination. An endoscopy revealed a tumor in the ascending colon, and the biopsy revealed poorly differentiated 
cancer. Abnormal FDG accumulation with peritoneal thickening was visible on 18F-fluorodeoxyglucose positron-
emission tomography (FDG-PET) and suspected to be peritoneal dissemination. Laparoscopic ileocecal resection was 
performed for the tumor of the ascending colon with abdominal wall invasion. At that time, numerous intra-abdom-
inal nodules were observed, indicating peritoneal dissemination. The pathological diagnosis of the primary lesion 
was LCNEC, and the patient requested to undergo total peritoneal resection. After one course of chemotherapy with 
irinotecan plus cisplatin, she underwent total peritoneal resection, uterine annex resection, left inguinal lymph node 
resection, and intra-abdominal hyperthermic intraperitoneal chemotherapy with mitomycin C. Because a postopera-
tive pathological examination revealed that the intra-abdominal nodules were leiomyomas, we diagnosed the patient 
with disseminated peritoneal leiomyomatosis. The left inguinal lymph node was diagnosed with a metastatic tumor. 
In summary, the final diagnosis was LCNEC in the ascending colon with inguinal lymph node metastasis. Postopera-
tive chemotherapy has been administered to date. She is currently 18 months post-primary surgery and 15 months 
post-peritonectomy without apparent recurrence or metastatic findings.

Conclusion: We experienced a case of Stage IVa colorectal LCNEC accompanied by disseminated peritoneal leiomy-
omatosis. Although the prognosis is generally poor, multidisciplinary treatment for advanced colorectal LCNEC may 
result in a favorable outcome for some patients. If peritoneal dissemination is suspected during operation, sampling 
of the nodule to confirm the pathological diagnosis is advisable.
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Background
Neuroendocrine carcinomas (NECs) of the colon are 
rare, accounting for about 0.03% of all colorectal can-
cers [1]. Among these, large cell type neuroendocrine 
carcinoma (LCNEC) is particularly rare. The prognosis 
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for colorectal NEC is poor, with an overall survival of 
10.5 months and a 1-year survival rate of 46% [1].

Multiple benign nodules in the abdominal cav-
ity can be misdiagnosed as malignant peritoneal dis-
semination when they are accompanied by cancers. 
Disseminated peritoneal leiomyomatosis (DPL) is 
characterized by the disseminated intraperitoneal 
development of leiomyoma tissue and can be a differ-
ential disease of peritoneal dissemination [2].

In this report, we describe a case of LCNEC accom-
panied by DPL that was clinically difficult to diagnose.

Case presentation
The case involves a 62-year-old woman found to be posi-
tive for fecal occult blood by medical examination. An 
endoscopy by her previous doctor showed a tumor in the 
ascending colon, and the biopsy showed poorly differ-
entiated cancer. The patient was referred to our institu-
tion for surgery. Her blood test results were as follows: 
carcinoembryonic antigen (CEA), 76.1  ng/mL (normal 
range < 5.0 ng/mL) and carbohydrate antigen (CA) 19-9, 
192  U/mL (normal range < 37 U/mL). A colonoscopy 
showed a semicircular type 3 tumor contralateral to the 
Bauhin valve in the ascending colon (Fig.  1a). A biopsy 
supported a diagnosis of poorly differentiated adeno-
carcinoma or NEC. Abdominal computed tomogra-
phy (CT) showed wall thickening with contrast effect 
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Fig. 1 a Colonoscopy showed a semicircular type 3 tumor in the ascending colon. b CT showed a mass in the ascending colon with regional 
lymph node enlargement (arrowheads). c, d FDG-PET showed abnormal FDG uptake in the lesion in the ascending colon and peritoneal thickening 
of the left upper abdomen
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in the ascending colon, enlargement of the peripheral 
lymph nodes (Fig.  1b) and a uterine leiomyoma. On an 
18F-fluorodeoxyglucose positron-emission tomography 
(FDG-PET) scan, we observed FDG uptake at the lesion 
in the wall of the ascending colon (standardized uptake 
 value[SUV]max 22.9), peripheral lymph nodes  (SUVmax 
23.8), peritoneum of the left upper abdomen  (SUVmax 
13.4), and pelvic floor on the left dorsal side  (SUVmax 
5.2) (Fig. 1c, d). From these results, the tumor was pre-
operatively diagnosed as an ascending colon malignant 
neoplasm with peritoneal dissemination. The ileoce-
cal resection of the specimen was performed to confirm 
the diagnosis. At the time of the operation, numerous 

intra-abdominal nodules were observed, indicating peri-
toneal dissemination (Fig. 2a, b), although a pathological 
diagnosis was not performed.

Postoperative pathological findings showed no ade-
noma or adenocarcinoma component in the tumor of the 
ascending colon. Immunohistochemical analysis was per-
formed, and the results were as follows: keratin-positive, 
chromogranin-negative, synaptophysin-positive, CD56-
positive, alcian blue/periodic acid Schiff-negative, and 
MIB-1 index of 57% (Fig. 3b–d). Based on these results, 
we ultimately diagnosed the patient with LCNEC. She 
had a good postoperative course and was discharged 
from the hospital 10 days after surgery.

a b 

Fig. 2 Intra-abdominal nodules recognized during laparoscopic surgery in the a left upper abdomen and b greater omentum (arrowheads)

a b 

c d 
Fig. 3 a Resected specimen of the semicircular type 3 tumor in the ascending colon. Histological findings with b hematoxylin and eosin staining, c 
synaptophysin, and d MIB-1 immunohistochemical staining
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Because of the diagnosis of peritoneal dissemination, 
the patient requested to undergo a total peritoneal resec-
tion at another hospital. After one course of chemother-
apy (irinotecan plus cisplatin), FDG-PET re-examination 
showed FDG uptake in the left inguinal lymph node. She 
underwent a total peritoneal resection, uterine adnexal 
resection, removal of the left inguinal lymph node, and 
hyperthermic intraperitoneal chemotherapy (mitomycin 
C). Postoperative pathological examination revealed that 
the peritoneal nodules diagnosed as leiomyoma without 
any malignant findings, with spindle-shaped cell inter-
mingling with eosinophilic spore bodies. The left inguinal 
lymph node was diagnosed with a metastatic tumor from 
LCNEC. In summary, the final diagnosis was LCNEC in 
the ascending colon with inguinal lymph node metastasis 
accompanied by DPL. Following two courses of irinote-
can plus cisplatin as postoperative chemotherapy, she has 
received capecitabine monotherapy since March 2019. 
As of 18  months post-primary surgery and 15  months 
post-peritonectomy she was free of apparent recurrence 
or metastatic findings.

Discussion
The definition and classification of NEC have changed 
over time, and according to the latest 2019 WHO clas-
sification, NEC is defined as a Ki-67 labeling index > 20% 
or cell division rate > 20 cells per 10 high power fields 
and categorized into the small and large cell types [3]. 

In the large intestine, the incidence of NEC is very low, 
accounting for ~ 0.03% of all colorectal cancers [1], and 
LCNEC is extremely rare. Mixed neuroendocrine–non-
neuroendocrine neoplasms (MiNENs) are defined in the 
WHO classification as lesions with a neuroendocrine 
component (neuroendocrine tumor and NEC) and non-
neuroendocrine component (adenocarcinoma, acinar cell 
carcinoma, squamous cell carcinoma, and others) com-
prising at least 30% of the total tumor mass. The case in 
this report was diagnosed with pure LCNEC without an 
adenocarcinoma component.

There are few previous reports on colorectal LCNECs, 
excluding MiNENs, with only 12 cases reported in Eng-
lish literature (Table 1) [4–12]. Most patients with Stage 
IV died within a few months after diagnosis. Only one 
patient with localized peritoneal dissemination survived 
beyond 3 years [11]. The present case is the only report of 
extra-regional lymph node metastasis. Even though this 
is a case with inguinal lymph node metastasis, the patient 
survives for almost 2 years. To the best of our knowledge, 
this patient in this case is the longest-surviving patient 
following the resection of metastatic inguinal lymph 
nodes. For cases involving oligometastases from LCNEC, 
surgical resection may be a possible option.

A definitive diagnosis of NEC was not made based 
on the previous doctor’s biopsy. In previous reports, 
NEC cases were difficult to diagnose by biopsy [11, 
13]. Although resection of the primary tumor is not 

Table 1 Clinicopathologic findings of LCNEC of the colorectum that previously reported

A ascending colon, C cecum, D descending colon, LCNEC large cell type neuroendocrine carcinoma, LN lymph node, M month, MP muscularis propria, n/a not 
available, poorly poorly differentiated adenocarcinoma, R rectum, S Sigmoid colon, SE serosa, SI tumor invades adjacent structures, SS subserosa, T transverse colon, W 
week, Y year

Year Author Age Gender Biopsy Location LN metastasis Distant metastasis Depth of invasion Stage Ki-67 Outcome

2005 Kato 69 Female – A n/a Liver SI (pancreas, duodenum) IV  > 50% 7 M death

2010 Park 72 Female LCNEC A 7/20 SE III n/a n/a

2011 Pascarella 74 Female – A 17/24 SE III 90% 2 W death

2011 Kim 70 Male – A 11/29 SE III n/a n/a

2012 Jukić 74 Male n/a C 11/14 SS IV 50% n/a

94 Male n/a A 1/15 MP III 80% n/a

58 Female n/a D 4/7 SS IV 60% n/a

63 Male n/a R 5/5 SS III 50% n/a

75 Female n/a R 2/18 SS III 40% n/a

44 Female n/a A 0/10 SS II 80% n/a

67 Female n/a R 1/11 SS III 60% n/a

80 Female n/a C 8/8 SS III 50% n/a

2014 Minocha 63 Male LCNEC R n/a Liver, lung n/a IV 50% 1 M death

2014 Xu 66 Male – T 0/1 Liver SS IV  > 95% 2 M death

2018 Kim 74 Male Poorly R 13/20 Localized peritoneum SE IV 90% 3Y alive

2019 Chetty 79 Female n/a A 4/22 SS III 95% 4Y death

85 Female n/a A 3/25 SS III 100% 5Y death

89 Female n/a R 3/20 SS III 80% 1Y alive
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recommended for asymptomatic Stage IV colorectal 
cancer in Japanese Society for Cancer of the Colon and 
Rectum guidelines for the treatment of colorectal cancer 
[14], if the diagnosis based on biopsy is difficult to con-
firm, total resection of the primary tumor for both the 
diagnosis and treatment should be considered.

Preoperatively, FDG accumulation was observed in 
the left upper abdomen and in the pelvic floor. Taken 
together with the intraoperative findings, we judged that 
the patient had peritoneal dissemination. However, the 
postoperative pathological diagnosis revealed no peri-
toneal dissemination of NEC. The pathological diagno-
sis was leiomyoma, and then we finally diagnosed our 
patient with DPL [15]. Etiology of DPL is still unclear, 
but hormonal, genetic and metaplasia main theories 
proposed [15]. Additionally, iatrogenic factors after mor-
cellation of myoma during laparoscopic surgery were 
reported as the main theory [16]. The cause of dissemina-
tion was unknown because there was no history of sur-
gery, although uterine fibroids were present in this case. 
In addition, DPL is relatively rare and difficult to differ-
entiate from peritoneal dissemination when it is com-
plicated by neoplasia [17]. Based on the diagnosis with 
PET–CT and the association of the primary tumor with 
abdominal wall invasion, we strongly suspected the exist-
ence of peritoneal dissemination of LCNEC. A sampling 
of the nodule at the time of the initial surgery should 
have been considered for this case. Histological diagno-
sis of the nodule is necessary for the accurate differential 
diagnosis of intraperitoneal nodules. Although unlikely, 
it is possible that the disseminated nodules of NEC may 
have disappeared because the chemotherapy was admin-
istered prior to the total peritoneal resection.

With regard to the use of chemotherapy for colorectal 
NEC, there are reports of the successful use of etopo-
side plus cisplatin [18–21] and irinotecan plus cisplatin 
[20] therapy, depending on the regimen being used to 
treat colorectal cancer [4]. Although the evidence for 
chemotherapy is scarce, there are reports of surgery and 
chemotherapy contributing to better prognosis [22]. In 
the current case, the patient has continued taking an oral 
regimen (capecitabine) following irinotecan plus cispl-
atin therapy. Although no recurrence has been noted to 
date, further careful follow-up is needed.

Conclusion
We experienced a case of colorectal LCNEC accompa-
nied by disseminated peritoneal leiomyomatosis that 
was difficult to diagnose. Tumors diagnosed as poorly 
differentiated carcinomas by biopsy should be treated 
considering NEC as a differential diagnosis. Multidis-
ciplinary treatment for advanced colorectal LCNEC 
may result in favorable outcomes for some patients with 

oligometastases. Peritoneal disseminated nodules should 
be investigated thoroughly.
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