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CASE REPORT
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Abstract
The malignant gastrointestinal endometriosis transformation is represented by endometriosis-associated intestinal tumors. 
Endometrioid adenocarcinoma and clear cell adenocarcinoma are most common among the endometrial cancers of all organs. 
Only four cases of mixed serous carcinoma and large cell neuroendocrine carcinoma have been reported, and all these cases 
originated from the uterus. A 59-year-old woman with a month’s history of bloody stools was admitted. She was stable until 
the hematochezia occurred but is 11 years post-hysterectomy. A circumferential type-3 advanced upper rectum tumor was 
seen on colonoscopy. Adenocarcinoma was revealed from the forceps biopsies of the type-3 tumor component. Computed 
tomography showed narrowed lumen with a thickened rectum wall, a continuing mass, and a component on the anorectal 
side. Swollen lymph nodes were observed around the rectum, but no distant metastatic lymph nodes or organs were found. To 
treat the lesion, rectal surgical resection with D3 lymph node dissection was performed. Histological examination revealed 
combined high-grade serous and large cell neuroendocrine carcinomas. Tumor was contiguous to the endometrium in the 
sub-serosa. Endometriosis was determined to be the origin of both carcinomas. Therefore, endometriosis-associated intestinal 
tumors should be included in the differential diagnosis when rectal tumors with cystic structures are found post-hysterectomy.
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Introduction

Endometriosis is a disease caused by the ectopic growth of 
endometrial tissue outside the uterine cavity. Carcinoma-
associated endometriosis is found in 0.7–1.0% of endome-
triosis patients and is often found in the ovaries as endome-
triosis has a neoplastic character. Intestinal endometriosis is 
reported to account for 3.8–37% of all endometriosis patients 
[1–4]. Endometriosis-associated intestinal tumors (EAIT) 
are carcinomas originating from intestinal endometriosis, 
which are rare [5]. Regarding the histological endometrial 

carcinoma subtype, large cell neuroendocrine carcinomas 
(LCNECs) are rare [6–20]. Moreover, mixed high-grade 
serous carcinoma (HGSC) and LCNEC were only reported 
in four cases, and all four cases had a uterine origin [8, 16, 
19, 20]. No paper has reported an EAIT histologically diag-
nosed as HGSC or LCNEC.

Case report

A 59-year-old woman was referred to our institution with a 
one-month history of bloody stools and abdominal pain. She 
had no history of periodic abdominal pain, hematochezia, or 
melena, with no evidence of endometriosis. She was gravida 
2, para 3. There was a history of hysterectomy for uterine 
fibroids at age 48. She never smoked and did not drink. Her 
family had no carcinoma history. The abdomen was soft and 
nontender with no evidence of abdominal tumor on examina-
tion. On admission, initial examinations revealed absence of 
anemia (hemoglobin, 12.2 g/dL; white cell count, 8500/µL; 
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and platelet, 332,000/µL). Inflammatory markers (C-reactive 
protein, 0.28 mg/dL), liver function tests (bilirubin, 0.48 mg/
dL; alkaline phosphatase, 185 IU/L; and alanine transami-
nase, 9 IU/L), and renal function tests (blood urea nitrogen, 
14.4 mg/dL; creatinine, 0.51 mg/dL) were within normal 
levels. The albumin level was low (3.8 g/dL) and cancer anti-
gen 19-9 level was elevated (84.9 U/mL). Colonoscopy (CS) 
was performed which showed a circumferential type-3 tumor 
of the upper rectum with a yellowish elevated component 

on the anal side (Fig. 1a, b). The endoscope was not able to 
pass through the narrowed part of the lesion. Barium enema 
X-ray showed an “apple core”—like appearance in the upper 
rectum (Fig. 1c). Contrast-enhanced computed tomography 
(CT) showed a thickened rectal wall, a 100-mm tumor with 
a 27-mm contrast-enhanced component on the anorectal side 
adjacent to the thickened wall, and a 65-mm cystic compo-
nent protruding to the sacral side (Fig. 2a, b). It also showed 
swollen regional lymph nodes indicative of metastasis. 

Fig. 1  Rectal lesion images. a Colonoscopy showed the sub-circumferential tumor with an ulcer at its center. b Observations from the lower rec-
tum showed a yellow raised component on the tumor apex. c Barium enema revealed a rectal stenosis due to the tumor

Fig. 2  Computed tomography (CT) images of the lesion in the rec-
tum. a CT images of the delayed phase showed a thickening of the 
wall (red arrows) narrowing of the intestinal lumen and regional 
lymph node metastasis (yellow arrows). b CT images showed a 
65-mm cystic component protruding from the posterior rectal 

wall toward the sacral side (blue arrows) and the 27-mm contrast-
enhanced solid component at the posterior wall (red arrows) pro-
truded out, pushing the cystic component on the anal side. c, d CT 
showed no metastases in her lung, liver or bones and no pleural effu-
sion
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However, no obvious nodules susceptible to distant metas-
tasis or other tumors were observed (Fig. 2c, d). Histologi-
cal evaluation of forceps-biopsy specimens obtained from 
type-3 tumor component revealed adenocarcinoma (poorly 
differentiated adenocarcinoma > moderately differentiated 
adenocarcinoma). The cystic component could not be defini-
tively pathologically diagnosed preoperatively since it was 
difficult to perform fine needle aspiration. Therefore, we 
diagnosed the clinical stage of the colorectal adenocarci-
noma was cIIIb (cT4aN1bM0) and the patient underwent 
rectal resection with D3 lymph node dissection. There were 
no nodules indicative of endometriosis during surgery on the 
surface of the peritoneum and mesentery.

The surgical pathological specimen revealed two carci-
nomas contiguous to the stroma like endometrium in the 
sub-serosa (Figs. 3, 4). The tubular structure cells on the 

oral side were positive for cytokeratin (CK) 7, cluster of 
differentiation (CD) 10, progesterone receptor (PgR), and 
paired-box gene 8 (PAX8), but negative for CK20, caudal-
related homeobox transcription factor 2 (CDX2), estrogen 
receptor (ER), Wilms' tumor 1 (WT-1), and vimentin. The 
cells of the solid alveolar structure on the anal side were 
positive for synaptophysin, CD56, Ki-67 (80–90%) and 
PgR, and negative for chromogranin, CK7, CK20, CDX2, 
ER, CD10, WT-1, vimentin, and PAX8. Overexpression of 
p53 was seen in two components (Fig. 4). The cells of the 
structure were similar to the endometrial stroma and were 
positive for ER, PgR, and CD10. All structures were diag-
nosed to be of the same origin since the staining results 
of PgR and CD10 were consistent (Figs. 5, 6). The patho-
logical findings aided in precisely diagnosing the “rectal 
adenocarcinoma” as mixed cell carcinoma, HGSC (80%), 
and LCNEC (20%) arising from rectal endometriosis. The 
pathological stage of the lesion was confirmed as pIIIc; 
105 × 40 mm, pT4a, INFb > INFa, Ly1c, V1c (EM), Pn1b, 
pPM0 (70 mm), pDM0 (3 mm), pRMX, pN2b (10/13), 
and cM0. Endoscopic images and histopathological find-
ings comparison revealed that the type-3 tumor component 
was HGSC, and the yellowish elevated component was 
LCNEC.   

Whole-body 18F-fluorodeoxyglucose (FDG) positron 
emission tomography–CT revealed multiple lesions with 
intense FDG avidity indicative of bone and liver metasta-
ses and cancerous pleurisy two months later from the sur-
gery. The patients received chemotherapy with carboplatin 
and etoposide, followed by FOLFOX with bevacizumab. 
However, both therapies resulted in progressive disease. 
Her general condition deteriorated and she died six months 
after diagnosis.

Fig. 3  Surgically resected specimen. Type-1 component (red arrows) 
and type-3 component with perforation of the intestinal wall (blue 
arrows) was found. Serous fluid was observed from perforation in the 
cystic component at the time of surgery

Fig. 4  Hematoxylin and eosin stain in the surgical resected specimen. 
a Hematoxylin and eosin stain showed two components; one compo-
nent (blue arrows) was contiguous to the stroma like endometrium 
(red arrows) in the sub-serosa. The cancer cells above the component 
proliferated to the surface layer. There was a slight necrotic layer on 

the surface and no coverage of non-neoplastic colorectal mucosa. b 
Above component was positive for cluster of differentiation (CD) 56. 
Above component was partly mixed and contiguous to one compo-
nent. CD 56 positive component was consistent with a yellowish ele-
vated component observed on endoscopy
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Discussion

In this case, mixed HGSC and LCNEC as EAIT was diag-
nosed in the surgical specimen. This is the first report of 
such a case in our estimation.

The differentiation between EAIT and typically colo-
rectal adenocarcinoma is the first significant point of this 
paper. About 70% of patients with EAIT are women in 
their late 30s to early 50s. The most common signs and 
symptoms of EAIT are abdominal or pelvic pain, bloody 
stools, and pelvic or abdominal mass [21]. The site of 

origin of EAIT is reported to be 77% in the rectum and sig-
moid colon [1, 21]. The cystic lesion located in the outer 
bowel wall on CT was the point of differential diagnosis 
of colonic carcinoma in this case. Pelvic cystic lesions 
are known to occur in epithelial ovarian tumors, such as 
serous carcinomas, mature cystic teratomas, metastatic 
tumors, and lymphangiomas. On the other hand, typical 
colorectal carcinoma rarely shows cystic lesions. We first 
considered the lesion to be a carcinoma of rectal origin 
since the histological evaluation of the forceps biopsies 
revealed adenocarcinoma. We retrospectively reviewed the 
biopsy specimen, but it was difficult to be differentially 

Fig. 5  High-magnified histological features of the mixed high-grade 
serous carcinoma (HGSC) and large cell neuroendocrine carcinoma 
(LCNEC). a Hematoxylin and eosin stain showed HGSC that typical 
epithelium with distorted, swollen and densely stained nucleus was 
invasively proliferating with tubular of the fused glands. LCNEC was 

solid alveolar legion with poor cell connectivity and the N/C ratio 
were highly elevated. b There cancer cells were positive for paired-
box gene 8 in HGSC. c There cancer cells were positive for cluster 
of differentiation 56 in LCNEC. d The cancer cells were positive for 
synaptophysin in LCNEC

Fig. 6  Histological findings with immunostaining for progesterone 
receptor (PgR). a The cancer cells were positive for PgR in large cell 
neuroendocrine carcinoma. b The cancer cells were positive for PgR 

in high-grade serous carcinoma. c The cells of the endometrial grands 
and stroma were positive for PgR
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diagnosed by hematoxylin and eosin stain in the biopsy 
specimen since poorly differentiated adenocarcinoma and 
neuroendocrine carcinoma were similar in structure. Typi-
cally, patients with EAIT have undergone one or more 
surgical procedures aimed at treating the endometriosis, 
often culminating in a total hysterectomy and bilateral sal-
pingo-oophorectomy [21]. EAIT is one of the differential 
diagnoses when a patient with a history of gynecologic 
surgery develops atypical colorectal carcinoma.

The finding of LCNEC as EAIT is the second signifi-
cant point of this paper. LCNEC is a rare histological type 
of endometrial carcinoma and accounts for 1% of all the 
endometrial carcinomas [22]. Serous carcinoma is consistent 
with endometrial origin, but LCNEC is not. LCNEC usu-
ally does not meet the EAIT criteria. Sampson formulated 
criteria used for identifying EAIT [23]. These are: (1) the 
neoplasms have Mullerian characteristics; they resemble 
tumors typically associated with an endometrial origin; (2) 
the tumors are contiguous to or admixed with foci of endo-
metriosis located in the bowel; and (3) the tumors do not 
represent obvious metastases from gonadal or extra-gonadal 
neoplasms. In the present case, the staining results of PgR 
and CD10 were consistent in all three components. Hence, 
all structures were diagnosed to be of the same origin. We 
speculated that serous carcinoma arose from intestinal endo-
metriosis because of each element’s location, and then a por-
tion of it changed to LCNEC and proliferated. We finally 
diagnosed EAIT as our case met these criteria. Whether 
conversion of a serous carcinoma to a LCNEC is possible 
remains controversial. Direct invasion from other organs was 
unlikely because the uterus had been removed and the ova-
ries were anatomically distant from the rectum. In a paper 
on a case of LCNEC with concomitant endometriosis, it 
was reported that LCNEC components developed according 
to stepwise endometrioid carcinoma tumorigenesis, includ-
ing phosphatase and tensin homolog inactivation [24]. The 
paper also reported that a CTNNB1 mutation is possible 
and that the independent CTNNB1 mutation determined the 
fate of the precursor lesion. Further analyses are required to 
confirm our speculation.

Endometrial LCNEC appears to have an aggressive 
course with a strong propensity for distant metastasis and 
rapid recurrence [17] even for early stages. Three of the 
patients were in the early stages at the time of diagnosis, 
with documented recurrence/persistence and metastases [6, 
10, 15]. In addition, it has been reported that most of the 
patients with disseminated EAIT died within 2 years, with 
a 5-year survival rate of only 12.5% [25]. In four reported 
cases of combined HGSC and LCNEC, the overall surviv-
als have not been reported. Endometrial LCNEC is often 
treated like standard endometrial adenocarcinoma with pri-
mary surgical resection, and adjuvant radiation and chem-
otherapy. There were four patients who were reported to 

have received primary surgical resection and chemotherapy; 
two cases received platinum-based therapy, and three cases 
received radiation therapy. In our case, complete removal 
was accomplished through surgery. However, due to the 
advanced stage, the cancer recurred quickly, as previously 
reported. She received chemotherapy, including platinum, 
but did not adequately control carcinoma growth. She was 
unable to receive radiation therapy because metastases have 
appeared. Very little is known regarding optimal treatment 
and response as HGSC and LCNEC of the endometrium is 
rare carcinoma, especially in the case of multiple metastases.

In conclusion, this is our first case of mixed HGSC and 
LCNEC as EAIT and it appeared to have an aggressive 
course. It needs to be differentiated from EAIT when atypi-
cal colorectal carcinomas are found, because it requires mul-
tidisciplinary treatment.
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