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BACKGROUND
2010版WHO消化系统神经内分泌肿瘤

1.分级：根据核分裂象和KI67指数，分为3级：

KI67

G1 <2个/10HPF ≤2%

G2 2--20个/10HPF 3%—20%

G3 ＞20个/10HPF ≥20%



• 2.定义：

Ø神经内分泌瘤（NET）:高分化的神经内分泌肿瘤，
肿瘤细胞类似于正常胃肠道内分泌细胞，有轻-中
度核不典型性，核分裂象少（<20个/10HPF），分
为G1和G2

Ø神经内分泌癌（NEC）：低分化、高度恶性的肿瘤，
核不典型性明显，多灶坏死，核分裂象多见（>20
个/10HPF），分为G3

Ø混合性腺神经内分泌癌(MANEC)，是指同时具有腺
癌和神经内分泌癌形态特点的恶性肿瘤，每种成
分至少各占30%。



• MANEC是MiNEN(Mixed
neuroendocrine-nonneuroendocrine neoplasm)
最常见的类型

• 而MiNEN可表现出不同的形态，非神经内分泌成
分可包括腺瘤、腺癌、鳞状细胞癌、腺泡细胞癌
等，神经内分泌部分也可是不同的分化程度。

• MiNEN不同的构成成分就可能产生不同的临床、
病理和预后特征

• 本研究收集12例腺瘤与NET并存的混合性肿瘤，并
分析其临床病理、形态、免疫表型、分子改变及
预后。



MATERIALS AND MEHODS
• Cases

12 mixed tumors consisting of adenoma and
well-differentiated neuroendocrine tumor(MANET)of the gut
were retrieved from 5 institutions；
2 cases of adenoma with neuroendocrine cell hyperplasia;

• Clinico-pathologic information: gender, age at the time of
the diagnosis, symptoms, tumor site and size, presence of
lymph node and/or distant metastases, follow-up data

• 1/14 surgically resected,13/14 endoscopically resected





• Soga J, Tazawa K. Pathologic analysis of carcinoids. Histologic
reevaluation of 62 cases. Cancer. 1971;28:990–998.

Ø : Tumors with nodular solid nests and peripheral
invading cords

Ø : Tumors with a trabecular or ribbon-like structure
forming a frequent anastomosing pattern

Ø : Tumors with a tubular, acinar, or rosette-like
structure

Ø : Tumors with structurcs of lower or atypical
differentiations

Ø : Tumors with mixed strurturcs o f any
combination of the above 4 types
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B type

D type
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• Immunohistochemical Study



• Molecular Analysis

KRAS exons 2 to 4, containing hotspot codons 12, 13, 61, 117,146

BRAF exon 15,containing codon 600

PIK3CA exons 9 to 20 containing codons 542, 545, and 1047

MSI BAT25 and BAT26



RESULTS





• The average age :60 years (range: 32 to77 y)
• M>F
• Site:1/12 stomach, 3/12 duodenum, 8/12 colon
• The average size :1.7 cm(range: 0.3 to 4 cm)
• The glandular and NET components were
intimately admixed and zone of transition between
them were also detected

• 11/11 alive and free of disease, mean follow-up
time ： 9 years (range: 1 to 27 y).

• No mutations in KRAS, BRAF, PIK3CA and no
MSI in all cases





• The neuroendocrine component
Ø Localized in the deep central portion of the polyp
ØThe mean diameter : 0.5 cm (range: 0.1 to 1.6 cm)
ØNo mitotic figures were observed in the NET
component of 11 cases, while 3/10HPF were
found in 1 case

ØNo vascular invasion





• The neuroendocrine component was positive for CgA and SYN
in all cases

• CgA and SYN also showed the presence of neuroendocrine
hyperplasia into the adjacent adenomatous component in 5
MANETs

SYN



G1 (A, Ki67 index <3%) G2 (B, Ki67 index from 3% to 20%)

G3 (C, Ki67 index of 22%).



• 0/11 P53 showed overexpression in neuroendocrine
component

• β-catenin was performed in 9 cases and it showed variable
cytoplasmic and nuclear positivity, in both tumor
components



FIGURE 5. In 2 cases (cases # 13 and 14),
the presence of numerous well
differentiated cells with red and finely
granular cytoplasm
was identified along the base of glandular
adenomatous structures (A) and they were
strongly positive for chromogranin A and
reached >30% of the tumor mass (B). Both
cases also showed a nuclear and
cytoplasmic immunoreactivity for β-catenin
(C).

chromogranin A

β-catenin



DISCUSSION
1.Reviewed the literature on this topic and
identified 71 cases including the 12 described in
this paper







• More frequent in males (male-to-female ratio:1.4)
• The average age at the time of diagnosis was 63 years
• They were described all along the gut, including stomach,
duodenum, ileum, right colon,transverse colon, left colon,
and rectum

• 47/52 (90)% was NET G1 , 4/52(8%) was G2 , 1/52(2%)
was G3(well-differentiated neuroendocrine tumor with
high-grade proliferative features)

• Neuroendocrine hyperplasia was reported in the
adjacent adenoma in 11/35 (31%) cases

• The adenoma was tubular type(56%),
tubulo-villous(41%) , villous(3% ),LG in 60% and HG in
40%



• MANETs can show a wide spectrum of different
combinations including different types of adenomatous
component, with either low-grade or high-grade
dysplasia,and different NET types, ranging from NET G1
to NET G3

• All patients with available follow-up data were alive
(mean follow-up time: 6 y, range: 0.5 to 27 y), While 1
patient died of disease
(The deceased patient presented metastatic
dissemination of NEC, which was not present in the
tumor resection diagnosed as MANET.)



2.The available data strongly support that MANET is an
indolent disease, which needs to be separated from
other MiNENs with a NEC component(MANECs) as the
latter represents aggressive neoplasms with an average
overall survival rate of 13.2 months

• Considering the indolent nature of the lesion ,the
therapeutic approach (polypectomy) for MANET would
be the same as pure adenoma



3.None of our cases showed KRAS mutations, neither in
the adenoma nor in the NET component. The adenoma
and NET components of MANET develop through a
different pathway, compared to pure adenoma or NET

• The NET component of MANETs showed a more
frequently β-catenin nuclear immunoreactivity than pure
NETs. This supports the clonal origin of both
components from a multipotent stem cell, which
undergoes a divergent differentiation. And it suggests
that the neuroendocrine proliferation/hyperplasia may be
considered as a preneoplastic or an in situ clonal
proliferation.



4.The results of the present study, together with the review
of the previously reported cases,support the concept that
digestive MiNENs are a heterogenous group of
proliferations, encompassing a spectrum of diseases
with different morphology, clinical behavior and biology.

Ø Low-grade MiNENs (MANETs), rare indolent lesions,
association of an adenoma and a well-differentiated NET

Ø High-grade MiNENs(MANECs) , aggressive neoplasms ,
association of a poorly differentiated NEC with a
non-neuroendocrine epithelial component, most
frequently an adenocarcinoma

Ø Intermediate grade neoplasms, composed of
adenocarcinoma and NET






