
神经内分泌肿瘤概述神经内分泌肿瘤概述
 ((Neuroendocrine NeoplasmNeuroendocrine Neoplasm))



介介
 

绍绍

●
 

神经内分泌肿瘤 (NEN) 的起源细胞遍布于神经系统和内分泌系统，可以

 产生和分泌常见的激素

–
 

最常见的肿瘤发生部位为消化系统 (75%) 和支气管-肺区域 (25%)

●
 

神经内分泌肿瘤非常罕见

–
 

估计发病率为5.25例/100,000人

●
 

NEN难以早期发现，通常都是在已经发生转移之后才诊断出来

–
 

大部分NEN生长缓慢

–
 

淋巴结和肝脏是最常见的转移部位

NCCN, Neuroendocrine tumors, V.2.2010, http://www.nccn.org. 
Yao, JCO 2008; Plöckinger, Neuroendocrinology 2004 Modlin, Cancer 2003



NENsNENs发病率发病率11

NENs是罕见的肿瘤，

 但在过去40年其发病

 率不断上升2

1. Annual age-adjusted incidence from Surveillance, Epidemiology, and End Results (SEER) 9 registry data
2. Yao JC, et al. J Clin Oncol. 2008;26(18):3063–3072

6.00

5.00

4.00

3.00

2.00

1.00

0

600

500

400

300

200

100

0

神
经

内
分

泌
肿

瘤
的

发
病

率
（

每
10

0,
00

0人
）

发
病

率
（

每
100,000

人
）

年

恶性肿瘤的发病率
神经内分泌肿瘤的发病率

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1987
1998
1999
2000
2000
2001
2002
2003
2004

SEER9 SEER13 SEER17

Presenter
Presentation Notes
Yao and his colleagues retrospectively analyzed the epidemiology of and prognostic factors for NETs in patients identified from SEER data in an attempt to describe the prevalence and incidence. They observed a significant increase in the reported incidence of NETs over time. They also reported an increase in the age-adjusted incidence from 1.09 per 100,000 in 1973 to 5.25 per 100,000 in 2004. This may have been because of better classification of these tumors. In addition, the 29-year limited-duration prevalence in the United States was estimated at 103,312 cases, or 35/100,000.1



Yao et al also published a US population study using SEER database information from 1969 to 2003. These investigators examined the epidemiology, natural history, and prognostic factors for islet cell carcinoma. The annual incidence for 2000 to 2003 was .12 per 100,000 individuals. This translates to a yearly incidence of 362 cases (assuming a US population of 302 million).2





 1. Yao JC, Hassan M, Phan A, et al. One hundred years after “carcinoid”: epidemiology of and prognostic factors for neuroendocrine tumors in 35,825 cases in the United States. J Clin Oncol. 2008;26(18):3063-3072.

2. Yao JC, Eisner MP, Leary C, et al. Population-based study of islet cell carcinoma. Ann Surg Oncol. 2007;14(12):3492-3500.





NENsNENs的部位的部位
 ----

 
按组培起源分按组培起源分

●

 

胰腺NENs（属于中肠）

–

 

胃泌素瘤

–

 

胰岛素瘤

–

 

胰高血糖素瘤

–

 

VIP瘤
–

 

生长抑素瘤

–

 

胰多肽瘤

●

 

其他 NENs
–

 

前肠肿瘤

•

 

肺

•

 

胃

•

 

十二指肠起始部

–

 

中肠肿瘤

•

 

十二指肠降段

•

 

空肠

•

 

回肠

•

 

右半结肠

–

 

后肠肿瘤

•

 

横结肠，左半结

 
肠，乙状结肠

•

 

直肠

Modlin

 

IM, Oberg K, Chung DC, et al. Lancet. 2008;9:61–72 
Modlin

 

IM, Kidd M, Latich

 

I, et al. Gastroenterology. 2005;128:1717–1751 
NCCN Neuroendocrine tumors, carcinoid

 

tumors. In: Practice Guidelines in Oncology. V.1. 2008. February, 2008



非特异性的腹部症状

原发肿瘤

潮红

转移

腹泻

死亡

NENs通常诊断较晚

时间

Vinik

 

A, Moattari

 

AR. Dig Dis

 

Sci. 1989;34[Suppl]:14S-27S.
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诊断延误与被忽视的症状

50%

24%

27%

局限性 区域性

远处转移

●
 

潮红

–

 
不伴出汗

–

 
少量饮酒后

●
 

腹泻

–

 
特别是夜晚的

●
 

哮鸣

●
 

肠易激综合征

●
 

胃胀气

Yao JC et al. J Clin Oncol. 2008;26:3063-3072.

Presenter
Presentation Notes
Keep as is



50% + 24% + 27% = 101% OK? [copyeditor note]

Yes—these numbers are rounded from the original publication; keep as is.[SD note]



NANETS共识：神经内分泌肿瘤诊断流程

•

 

潮红，腹泻，腹痛，消化不良，脂肪泻，气喘，溃疡，低血糖，皮肤病(风疹，

 糙皮病，咖啡牛奶斑)

I.
 

提示NETs的临床表现

•

 

尿5-羟引跺乙酸（5H1AA），5-羟色胺（5HTP），分离的间甲肾上腺素，血液血

 清素，降血钙素，胰抑素，CgA，NKA，胰岛素，PP，催乳激素GA，胃泌激素，胰

 高血糖素，IGF2，PTH-rP, 类胰蛋白酶，组胺，NTx, 骨碱性磷酸酶

II.
 

生化检查

•

 

原癌基因 (RET)，希佩尔-林道综合症(VHL)，MEN-I琥珀酸脱氢酶(B,C,D) 

III.
 

基因检测

•

 

小肠摄影，超声内镜(EUS)，计算机断层扫描(CT)，磁共振成象，[111铟-DTPA0] 奥

 曲肽扫描，123I 間碘苄胍(123I MIBG)扫描，正电子成像术(PET) 

IV.
 

肿瘤定位

•

 

CgA，突触素，Ki67，特定的激素，例如胰岛素，胰高血糖素，胃泌激素

V.
 

组织诊断

Vinik

 

AI, Woltering

 

EA, Warner RR, et al. Pancreas.

 

2010 Aug;39(6):713-34. 



NENENN病理分类概述病理分类概述

●
 

术语
–

 
肿瘤分化: 与其起源的正常细胞相似程度

–
 

肿瘤分级: 生物学侵袭程度

–
 

肿瘤分期: 肿瘤播散范围

●
 

大部分分类系统具有共同的特征

–
 

分化良好（低分级和中度分级）和分化差（高分级）的区分

–
 

增殖率在预后评价中具有重要意义

–
 

局部播散范围

●
 

各个命名、分级和分期系统容易混淆

●
 

所有的特征都应该被精确的记录在病理报告中

Klimstra

 

DS, et al. Pancreas. 2010;39(6):707–712
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Presentation Notes
Studies of neuroendocrine neoplasms have concentrated on tumors of specific organ systems, such as the lung, pancreas or the gastrointestinal tract. Consequently, various classifications and nomenclature of NETs have arisen that use different terminology and criteria for grading and staging (see the following slide for the mostly commonly used staging systems). A number of these systems are now firmly established and are recognized by organizations responsible for standardizing terminology, such as the World Health Organization (WHO). There is no compelling clinical data favoring one system over another. Therefore, it has proven impractical to adopt a single, uniform system across all NETs. 



The most recent NANETS guidelines have, however, recognized that there are many common features that underlie the main classification systems and form the basis for grading and staging. These include the distinction of well-differentiated (low and intermediate-grade) from poorly differentiated (high grade) NETs and the significance of proliferative rate in prognostic assessments. The different systems also highlight that the extent of invasion into the organ of origin and involvement of nodes and distant sites are critical factors. The NANETS guidelines therefore recommend that these basic elements should be documented to allow greater reliability in pathologic reporting.1  



One of the main factors that has confused the situation and hindered the development of a single classification system, is the different terminology that has been adopted. For example, “carcinoid” was applied to most of the NETs by the WHO, and is still used in the official WHO classification of NETS of the lungs.2 Unfortunately, this term does not have synonymous meaning among clinicians and has received some criticism. Before exploring the common features among the various systems, it is therefore worth defining the main terminology that is used: tumor differentiation is the extent of resemblance to normal cellular counterpart; tumor grade is the degree of biologic aggressiveness; tumor stage is the extent of tumor spread.1



References

Klimstra DS, Modlin IR, Coppola D, Lloyd RV, Suster S. The pathologic classification of neuroendocrine tumors. A review of nomenclature, grading and staging systems. Pancreas. 2010;39(6):707-712. 

Travis WD. The concept of pulmonary neuroendocrine tumors. In: Travis WD, Brambilla E, Muller-Hermelink HK, Harris CC, eds. Pathology and Genetics of tumors of the Lung, Pleura, Thymus and Heart. Lyon, France: IARC Press; 2004:19Y20.





 



诊断NEN的必备条件

组织病理学


 
分化好


 

分化差

表达NE标记物


 

突触素（Synaptophysin，Syn）


 
嗜铬粒蛋白（ Chromogranin

 
A ，CgA）

增殖活性


 
G1-G3

分期


 
pTNM



肿瘤的功能型肿瘤的功能型

●
 

NENs可以大体被分为有临床症状和无临床症状2类，术语描述为有功能

 型和无功能型 1

–
 

无功能型

•
 

可能是胰腺或非胰腺的NEN
•

 
没有特异性症状2

•
 

部分晚期NEN患者可以保持多年没有症状3

•
 

经常表现为晚期患者，可能与血清高水平胰腺多肽相关3

–
 

功能型

•
 

胰腺NEN: 因过多释放激素引起症状

–
 

可能包括胰岛素瘤、胃泌素瘤、VIP瘤、胰高血糖素瘤或类癌综合症，基于

 其分泌的激素可能很特征化的描述这些综合症3

•
 

其他NEN: 分泌5-羟色胺和其他血管活性物质引起的症状 3

–
 

症状可能包括阵发性潮红、喘鸣、腹泻和最终的右侧心瓣膜病变3

1. NCCN, Neuroendocrine tumors, V.2.2010, www.nccn.org
2. Metz DC, Jensen RT. Gastroenterology. 2008;135(5):1469–1492 

3. Kulke

 

MH. Endocr

 

Relat

 

Cancer. 2007;14(2):207–219

Presenter
Presentation Notes
NETS can be broadly subdivided into those with and those without a clinical syndrome and are termed “functional” or “nonfunctional” (NCCN ref).



Functionally active NETs present with clinical symptoms of excessive hormone release from the tumor cells (eg, insulinoma, gastrinoma, VIPoma, carcinoid tumors, etc) (NCCN ref)



NENENN的多样性的多样性

●
 

NENs家族中包含了多种不同恶性肿瘤

–

 

特征/侵袭性范围

•
 

分化差 vs 分化良好

•
 

肿瘤分级 (G1, G2, G3即NEC) 
•

 
良性 vs 恶性

●
 

疾病范围

•
 

局部转移 vs. 远处转移

●
 

原发灶部位

•
 

肺, 结肠, 小肠, 直肠，胰腺等

●
 

有症状的 vs. 无症状的

•
 

由于激素综合症产生的症状 vs.肿块

Klimstra

 

DS, Modlin

 

IM, Adsay

 

NV, et al. Am J Surg

 

Pathol. 2010;34(3):300–313
Modlin

 

IM, Kidd M, Latich

 

I, Zikusoka

 

MN, Shapiro MD. Gastroenterology. 2005;128:1717–1751
Modlin

 

IM, Öberg

 

K, Chung DC, et al. Lancet Oncol. 2008;9(1):61–72

NET的多样性影响了命名法



NENENN命名的演变命名的演变

●
 

19世纪后期首次描述了NEN

●
 

NEN的自然史和临床表现经常被误解

●
 

不同术语的应用引起混淆

●
 

早在100多年前首次定义了“类癌”
–

 

最初定义 = “癌样的”
–

 

提示其为惰性疾病，但没有体现各种肿瘤行为

–

 

该术语应该仅限用于“类癌综合症”

●
 

NEN应该按肿瘤部位、分化和疾病范围来进行定义

1907 1928 1969 2000 2010

Karzinoide Carcinoid
 

tumors APUd瘤 NETs NENs

Oberndorfer Masson Pearse 世界卫生组织

 (WHO)
世界卫生组织

 (WHO)

Klöppel

 

G. Endocr

 

Pathol.2007;18:141–144.   Williams ED, Sandler M. Lancet. 1963;1:238–239  
Ong

 

SL, et al. Pancreatology. 2009;9:583–600.   Klimstra

 

DS, et al. Am J Surg

 

Pathol. 2010;34:300–313



神经内分泌肿瘤的命名和分类神经内分泌肿瘤的命名和分类11

分化和分级
有丝分裂

 
计数 *

Ki-67 
指数† 传统分类 ENETS/WHO 分类 Moran et al3

分化良好

低分级

(1级) < 2 ≤

 

2 类癌, 岛细胞,
胰腺神经内分泌肿瘤

神经内分泌瘤 (NET) ,
1级

神经内分泌癌

1级

中等分级

(2级) 2–20 3–20
类癌, 不典型类癌,‡

 

胰岛

 
细胞, 胰腺神经内分泌肿

 
瘤

神经内分泌瘤(NET),
2级

神经内分泌癌

2级

分化差

高分级

(3级) > 20 > 20 小细胞癌
神经内分泌癌(NEC)

3级，小细胞

神经内分泌癌

3级，小细胞

大细胞神经内分泌癌
神经内分泌癌，3级，大

 
细胞

神经内分泌癌，

3级，大细胞

缩略语: ENETS, 欧洲神经内分泌肿瘤学会. WHO, 世界卫生组织

*有丝分裂计数是每10个高倍视野 = 2mm2; 在有丝分裂高密度区评价至少40个视野 (以 x40倍镜). Cutoff 值取自美国癌症联合会（AJCC）

 
的分期系统（第7版）.

 

2

†MIB1 抗体; 在核标记高密度区2000个肿瘤细胞中阳性的比例。 Cutoff值取自美国癌症联合会（AJCC）的分期系统（第7版） 2

‡不典型类癌这一术语仅用于肺的中等分级神经内分泌重量

1. Kulke

 

MH, et al. J Clin Oncol.

 

2011;29:934-43.
2. Edge SB, et al: AJCC Cancer Staging Manual (ed

 

7). New York, NY, Springer, 2010.
3. Moran CA, et al. Am J Clin Pathol.

 

2009;131:206-221.



NET镜下特点

●
 

肿瘤细胞较小，呈多边形、卵圆形，胞浆中等量，核圆较深染，

 染色质分布较均匀，无明显核仁，

●
 

细胞排列方式可呈实心巢状、结节状、菊形团状等

●
 

核分裂像少见

朱雄增，胃肠胰神经内分泌肿瘤，2011，CSCO GEP NET专业委员会成立大会



小细胞NEC镜下特点

●
 

小或中等大小癌细胞，像淋巴细胞，大小约是成熟淋巴细胞的2
 倍，胞浆少，弥漫性或呈巢状生长

●
 

核分裂像常见，坏死比较常见

●
 

1/4的病例混杂少量（<30%）腺癌或鳞癌成分

●
 

典型的小细胞癌HE即可判断

朱雄增，胃肠胰神经内分泌肿瘤，2011，CSCO GEP NET专业委员会成立大会



大细胞NEC镜下特点

●
 

肿瘤由大细胞组成，大细胞可呈巢状、小梁状、菊团形状和栅栏

 状排列

●
 

与小细胞癌相比，LCNECs

 
细胞的胞质丰富，核空泡化明显，核仁

 突出，常可见到局部的坏死。

●
 

必须有两个神经内分泌标记物（CgA，Syn，CD56）阳性才能诊

 断为LCNEC

Makino. A. et al.Virchows
 

Arch (2006) 448: 644–647

Presenter
Presentation Notes
Fig. 1 Low power illustrating the conventional adenocarcinoma

occupying the superficial aspects of the tumor while the more solid,

sheet-like component is present in the deep aspects of the lesion

(H&E×50)

Fig. 3 The large cell neuroendocrine component consisted of large

polygonal to round cells with focal rosette formation (H&E×400)







混合性腺神经内分泌癌（MANECs）

●
 

肿瘤由腺上皮和内分泌两种成分组成，每种成分至少占30%

●
 

神经内分泌成分的分化程度差异比较大，可以高分化，也有可能

 是分化差的神经内分泌成分

●
 

除了腺癌成分外，也可以是鳞癌成分，但是比较罕见

●
 

腺癌中可存在少量散在内分泌细胞，不归入此型



 

MANECs预后较单一成分的要差



病理报告的要求

●
 

报告最低要求应包括：


 
肿瘤的部位和大小


 

切缘


 

肿瘤的类型（NET或NEC）


 

分级


 

TNM相关信息


 

特殊要求的细胞类型和功能活性



备选备选: : NENNEN的的TNMTNM分期分期
T –

 

原发灶 TX
T0
T1
T2
T3
T4

原发病灶无法评价

无原发肿瘤证据

局限于胰腺内且肿瘤<2cm
局限于胰腺内且肿瘤大小2-4cm
局限于胰腺内且肿瘤>4cm，或侵犯十二指肠或胆管

侵犯临近器官（胃，脾，结肠和肾上腺）或侵犯大血管壁（腹腔干或肠系膜上动

 
脉）

任何T，若多个肿瘤之前加m
N –

 

区域淋巴结 NX
N0
N1

区域淋巴结无法评估

无区域淋巴结转移

有区域淋巴结转移

M –

 

远处转移 MX
M0
M1

远处转移无法评估

无远处转移

有远处转移(根据Sobin和Wittekind定义的特殊部位)

疾病分期

I期
IIa期
IIb期
IIIa期
IIIb期
IV期

T1
T2
T3
T4
Any T
Any T

N0
N0
N0
N0
N1
Any N

M0
M0
M0
M0
M0
M1

ENETS和 AJCC分期相似 Rindi

 

G, et al. Virchow’s Arch. 2006;449:395-401. 



国立综合癌症网国立综合癌症网
 

(NCCN)(NCCN)的的NENNEN分类分类



NCCN NCCN 指南中指南中NENENN的术语的术语

●
 

分为8个类别 (每类均有各自的治疗推荐)
–

 

类癌 (非胰腺NEN)
–

 

胰岛细胞瘤 (胰腺内分泌肿瘤)*
–

 

原发部位不明的神经内分泌肿瘤
–

 

肾上腺肿瘤 (包括肾上腺皮质瘤和肾上腺偶发瘤)
–

 

嗜铬细胞瘤/副神经节瘤
–

 

分化差（高分级或恶性）/小细胞肿瘤
–

 

多发性神经内分泌瘤I型 (MEN 1) 
–

 

多发性神经内分泌瘤II型 (MEN 2)

NCCN.

 

Neuroendocrine tumors, V.2.2010, http://www.nccn.org. 
*‘Pancreatic endocrine tumors’

 

was added to ‘islet cell tumors’

 

in the 2009 version of the NCCN guidelines.

NEN病理分类表

分化差

 (高分级)
分化良好

 (低分级)
中等分化
(中分级)

Presenter
Presentation Notes
The NCCN guidelines categorize NETs differently than in the WHO classification scheme. Neuroendocrine tumors are classified pathologically in the NCCN guidelines based on the grade of differentiation into 3 broad categories: poorly differentiated, moderately differentiated, and well differentiated. The latter two categories are equivalent to the WHO classification of “well differentiated.” 



The NCCN guidelines divide NETs into the following categories and discuss recommended treatment for each: (1) carcinoid tumors; (2) islet cell tumors (pancreatic endocrine tumors); (3) neuroendocrine tumors of unknown primary; (4) adrenal gland tumors (including adrenal cortical tumors and incidentaloma); (5) pheochromocytoma/paraganglioma; (6) poorly differentiated (high-grade or anaplastic)/small-cell tumors; (7) multiple endocrine neoplasia type 1 (MEN 1),  which is associated with multiple tumors of the parathyroid, pituitary, and pancreatic glands, as well as with carcinoid tumors, adrenal tumors, multiple lipomas, and angiomas; and (8) multiple endocrine neoplasia type 2 (MEN 2), characterized by medullary thyroid cancer, pheochromocytoma, often bilateral, and hyperparathyroidism. 



In the 2009 update of the guidelines, the term “pancreatic endocrine tumor” was included to describe the islet cell category.

 

Reference:

NCCN. NCCN Clinical Practice Guidelines in Oncology™: neuroendocrine tumors: V.2.2010. http://www.nccn.org. Accessed July 21, 2010.





NENNEN治疗流程治疗流程

Figure adapted from: Kulke

 

MH. Endocr

 

Relat

 

Cancer. 2007;14(2):207-219. 
*NCCN, Neuroendocrine tumors, V.2.2010, http://www.nccn.org.

诊断NEN

局限性疾病

手术切除 生长抑素类似物

肝为主导的病变

手术切除 消融治疗
非胰腺NEN 胰腺神经内分泌NEN

系统化疗考虑临床试验或其他研究药物

如果有症状可

 
以考虑切除原

 
发灶

靶向治疗，如舒尼替尼

 
或依维莫司治疗晚期胰

 
腺NET*

肝外病变

转移性疾病

Presenter
Presentation Notes
Treatment approaches for both pancreatic NET and carcinoid tumors are similar in that their indolent behavior, histologic features, and the neuropeptide secretion result in characteristic clinical syndromes. Over the next few minutes, we will further describe the treatment for both primary and advanced disease based on the NCCN recommendations for pancreatic NETs.  



 Kulke MH. Gastrointestinal neuroendocrine tumors: a role for targeted therapies? Endocr Relat Cancer. 2007;14(2):207-216.
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