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Variable Clinical Classifications and Diagnostic Coding
Systems of Colorectal Neuroendocrine Tumor
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The incidence of colorectal carcinoid tumor is recently increasing as screening colonoscopy increased. Traditional carcinoid
tumor had been known as low grade, malignant neuroendocrine cell orign tumor. In 2000, World Health Organization (WHO)
suggested that carcinoid was called well-differentiated neuroendocrine tumor (NET). It recently updated in 2010 by WHO; ac-
cording to the differentiation and malignant potential, NET classified with NET Grade 1, Grade 2, and neuroendocrine carcino-
ma. They suggested that NET had malignant potential in accordance with histopathologic characteristics. Therefore, WHO rec-
ommended the behavior code of NET as malignant. However, European Neuroendocrine Tumor Society (ENETS) proposed
the behavior of NET to four grades based on the histopathologic features; benign, benign or low grade malignant, low grade
malignant, and high grade malignant. Also, American Joint Committee on Cancer (AJCC) suggested that topography codes of
NET were defined as malignant. Korean Standard Classification of Diseases (KCD) described the different codings of carcinoid
(NET). The discrepancies of behavior code or coding system exist among WHO, ENETS, AJCC and KCD. Also, there were differ-
ences in the perception for topographic coding system between clinicians and pathologists. NETs of colorectum were reported
with the variable clinical characteristics (especially, metastasis) and long term prognosis from many studies. Especially, risk of
metastasis and long term prognosis of small sized NET (<1 cm) had some discrepancies and should be investigated prospec-
tively. Therefore, the consensus about topographic codes of NET should be needed with multidisplinary approach among gas-
troenterologists, pathologists and surgeons. (Intest Res 2013;11:14-22)

Key Words: Carcinoid tumor; Neuroendocrine tumor; Neuroendocrine carcinoma

A E oA OWJ& AR WA Bl A A52O) O QAMATIE B
O]= = ]E}“ Ou]E “karzinoid™ (carcinoma- hke)E’qL_T’_ e A
FFEAILO|E FR2 19070l 5U 2] ®2l5EA} Oberndorfer©] 2] 7HQ°*‘:} T % 1949 Gosset?F Masson 5°0] UlE8| £0kQ]

2 FI5IH o, 1963W0] Williams®} Sandler= Y7140 whka]

OFxFx AR Zak b Z7BRHER 2 Bl 2
Received March 26, 2012. Revised September 20, 2012. F, 91, 5, Al ), 33k IS ok

Accepted September 21, 2012. B, FEAH S, 27 7I2AI0lE 40 & R0 v

Correspondence to Cheol ng Park, Department of Internal Med_icine, Hallym 7].3}\]5__0]: }_okg Z]»:Jix]_QJ.A-IA-]]i(enterochromaffln cell,
University Sacred Heart Hospital, 22 Gwanpyeong-ro 170beon-gil, Dongan- e TS 2 0] orsl &
gu, Anyang 431-796, Korea. Tel: +82-31-380-3710, Fax: +82-31-380-4118, EC Al2), 7EAE- AliE 5 of2] AlsZoM A 4 Qlo Tt =
E-mail: pch216@yahoo.co.kr 2529 BY|5HA Ta1, o]} S thS QAMRARS Hel S~ Qlo

© Copyright 2013. Korean Association for the Study of Intestinal Diseases. All rights reserved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



INTESTINAL RESEARCH

L, A0l = vl d =7 Agto]y Hoj tigh et ofslir T £-%5h
of FaksHA BREr] 234t 1980 AlAIEA7|7H(World Health
Organization, WHO)+= #&t 7H740] W&H] 2, FAIHHEZ
(paraganglioma), H|Q] AAZQF, TH-2] Merkel ME F%S A2
o th-20] Yh2d] & ]‘E/\]lnol': TUo T FHFIIH. jEi
L, e Qg2 Bol= o] 4ol A-&sh]of Agte] oo, &
223} QMo TAGIe] £5t f 2 A7 U] F Y (neuroen—
docrine tumor, NET)Of| tisliA] “Z}2A]k0|E FF 0l2k= 807}
AREEIQIN, SO A Bl IARQE R, oMo whebA 2
7 Y At} 7|& o] Hslsigit

2000 WHO E-7oAl= 237|412 5] A 2ofofA] A= T
£ BERE ARSI & Wet] Y 2RolAe TIEAROlE
TF Er= AR SYolEk= 801 ARS-S EAIsIL, 23t
T o} obof whebA 37FA](well-differentiated endocrine tumor,
well-differentiated endocrine carcinoma, poorly—differentiated en—
docrine carcinoma/small cell carcinoma)® 53 712 AAISHA
o}, 20101 WHO 270 = A7dU2t] Y2 = 8015 SUsI3

I AR A FE (Ki-Al4r Ee FAREE )0l TetA Vg A
Grade 1 (G1), Grade 2 (G2), Grade 3 (G3)& B-=35}9c}>°

0|2} Zo] 72 A0l & F-F] tisiAl= o] 71A] 2Fo] AA|
Hol TS Sujder|n Q)= & wojis 28 d Ao A1

s8] 220ko] ofe] 71| B2o] w2 A|Zh Xjo|2 ook 113} Sk}

20004 WHEHB]A] FYof thigt WHO E-57 249
QEFHZT], A, =22 A, Bk, F4] Hl8)o] meba] i
B} AFUEY] Z09K(well-differentiated NET; carcinoid, -5-%%),

] /ﬂ LS z;(l 01—7(-]

http://dx.doi.org/10.5217/ir.2013.11.1.14 « Intest Res 2013;11(1):14-22

VB35 Al7AUEY] =2 (well-differentiated neuroendocrine carci—
noma, A5 24), TREgt APUREE] A (poorly-differentiated
neuroendocrine carcinoma, 155 2M))2] 3702 LB}
20043} 2007 -§-H B H]|E£45HS](European Neuroendocrine
Tumor Society, ENETS)OIA AHASH 5 ;’(gradmg) =Rk

71o] T2 7] AAE ZAZ 20108 WHO EHoAlE= 1) &) 1
Aol wbA Z¢2] Zol7t Q= oA, 2) SYAIEL] 2k of o
£ 210], 3) 2 koA AT UEs] Fo] Z= HIEYol
2= 7S =S, 2ok of mhA 2t AUt S
AHUHER] £ Gl (NET G1)' 02, 23} AFUES] =58 Al
AU £ G2 (NET G2)' &, vl2sh Aguiey] g-2 ‘*17:‘141
By opz(neuroendocrme carcinoma, NEC)' 0 & THA] BE3IITH
(Table 1).*°

o< FHIsHE]l TIEat U
Az 7k 2 Bt (Table 2)." 2Lt
IR, AP Al uEt] SYol=
oA HP}\HO]-‘— AlAYE

shssiaion Ak 54
)
S8eH9L, H(E9, 43
] oz 0] e of4] 24

T O
L
270l AokE AUHEE] SY2 oY == LAYSHARE

Table 2. Grade of Neuroendocrine Tumor from Rindi et al.’”

Grade Mitotic count (10 HPF)*  Ki-67 index (%)"
G1 (low) <2 <2
G2 (intermediate) 2-20 3-20
G3 (high) >20 >20

*10 HPF; high power field=2 mm?, at least 40 fields (at 40x
magnification) evaluated in areas of highest mitotic density.

"MIB1 antibody; percent of 2,000 tumor cells in areas of highest
nuclear labeling.

Table 1. Transition Scheme for the New Classification (WHO 2010) Including Previous Definitions for Neuroendocrine Neoplasms of the

Digestive System (WHO 1980 and 2000)°

WHO 1980

WHO 2000

WHO 2010

1. Carcinoid

1. Well-differentiated endocrine tumor (WDET)*
2. Well-differentiated endocrine carcinoma (WDEC)

1. NET G1 (carcinoid)"
2.NETG2'

3. Poorly-differentiated endocrine/small cell carcinoma 3. NEC (large cell or small cell type)™

(PDEC)

2. Mucocarcinoid

3. Mixed forms carcinoid-adenocarcinoma

4. Pseudotumor lesions 5. Tumor-like lesions (TLL)

4. Mixed exocrine-endocrine carcinoma (MEEC)

4. Mixed adenoneuroendocrine carcinoma
(MANEQ)

5. Hyperplastic and preneoplastic lesions

WHO, World Health Organization; G, grade (for definition, see text); NET, neuroendocrine tumor; NEC, neuroendocrine carcinoma.
*The difference between WDET and WDEC was defined according to staging features in the WHO 2000 classification. G2 NET does not

necessarily translate into WDEC of the WHO 2000 classification.

"Definition in parentheses for the international Classification of Diseases for Oncology (ICD-0) coding.
"NET G3" has been used for this category but is not advised, since NETs are by definition well-differentiated.
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Table 3. Criteria for Assessing the Prognosis of Neuroendocrine Tumors of the Gastrointestinal Tract®

Biological behavior Metastases Lz LGy S Tumor Angioinvasion i Hormonal
g muscularis propria  differentiation size (cm) g index (%)* syndrome
Benign Negative Negative Well-differentiated <1 Negative <2 Negative
Benign or low-grade Negative Negative Well-differentiated <2 Negative/positive <2 Negative
malignant’
Low-grade malignant Positive Positive Well-differentiated >2 Positive >2 Positive
High-grade malignant  Positive Positive Poorly-differentiated Any Positive >20 Negative

*MIB1 antibody; percent of 2,000 tumor cells in areas of highest nuclear labeling.

"Benign or low grade malignant means uncertain malignant potential.

Table 4. Stratified Prognosis Based on ENTES and 2004 WHO Revised Classification of Neuroendocrine Tumors of Cecum, Colon and Rectum®

A. Well-differentiated neuroendocrine tumor (carcinoid)

a-1. Benign: nonfunctioning, confined to mucosa-submucosa, nonangioinvasive, <2 cm (colon-rectum)? (<1 cm; The Gastrointestinal

Pathology Study Group of Korean Society of Pathologists)"
Serotonin-producing tumor

Enteroglucagon-producing tumor

a-2. Benign or low grade malignant (uncertain malignant potential): nonfunctioning, confined to mucosa-submucosa, angioinvasive, or <2
em (colon-rectum)? (1-2 cm: The Gastrointestinal Pathology Study Group of Korean Society of Pathologists)"

Serotonin-producing tumor

Enteroglucagon-producing tumor

B. Well-differentiated neuroendocrine carcinoma (malignant carcinoid)

b. Low grade malignant: invasion of the muscularis propria or beyond, or metastases

Nonfunctioning or functioning serotonin-producing carcinoma (with carcinoid syndrome)

Nonfunctioning enteroglucagon-producing carcinoma
C. Poorly-differentiated neuroendocrine carcinoma

High grade malignant

ENETS, European Neuroendocrine Tumor Society; WHO, World Health Organization.

16

www.gut.or.kr



INTESTINAL RESEARCH
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(intraepithelial neoplasia grade III)¥} B]Z-8A4 o] AL /22
St

FIEA|L0|E ZoKZ4: A|Q)), EC Al F1EAR0|E, o] EC
QANE 2Ok T2 AIAURE] L ) FE2 /38 Hojst
L}, E3PAISE obA] ZIRA] 9] 7]—241@]: ZOF EC QANE 712
AlLO|E | A} FFEAL0|E B2 /12 Hofslal QItH(Table 5).”

o]—N

ICD-0-3 I ez 22SPH o2 O*OIEHE A 7 A R
of whet e F=E st F=TFERR 4 Qlrks e ARt
OF Qtet.

AU SetEloME TIEAEo|E FoF 2 ot ot Ay
SJxjo] wheh st st FHEA0lE FYH(WHO 270
OI5HH NET, G1), AB3} FF2A|L0|E & E= oA 712 A 0]

o] HelE F7| Slall Mzol Al 4ldE FEle] Fooke By =(WHO 270l 25 NET, G2) ¥ U238k 2A1E W2d] o
Table 5. Biologic Behavior Codes of ICD-0-3 in Colon and Rectum'
Code Disease Clals(s:ilzi_ga(:ion ICD-0-3
[0 Benign D12
[1 Uncertain behavior whether benign or malignant D37.4-37.5 Carcinoid tumor of uncertain malignant potential (M8240/1)
Borderline malignancy EC like cell carcinoid (M8242/1)
Low malignant potential Tubular carcinoid (M8245/1)
Uncertain Carcinoid tumor at appendix (M8240/1)
[2 Carcinoma in situ D01.0-D01.2
Intraepithelial
Noninfiltrating
Noninvasive
[3  Malignant, primary site C18,C19, C20 Carcinoid tumor (except appendix) (M8240/3)

[6  Malignant, metastatic site
[9  Malignant, secondary site
Malignant, uncertain

whether primary or metastatic site

EC cell carcinoid (M8241/3)
NEC (M8246/3)
EC cell like carcinoid, malignant (M8242/3)

ICD-0, International Statistical Classification Diseases and Related Health Problems-Oncology; EC, enterochromaffin; NEC, neuroendocrine

carcinoma.
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Table 6. Proposal for TNM Classification, and Stages for Endocrine Tumors of Colon and Rectum by ENETS""

TNM Stages (ENETS) T N M

T-primary tumor IA Ta NO Mo

X Primary tumor cannot be assessed IB T1b NO MO

TO No evidence of primary tumor IIA T2 NO MO

T Tumor invades mucosa or submucosa I1B T3 NO MO

Tla  Size<1cm 1A T4 NO MO

Tlb  Size 1-2.cm 1B AnyT N1 MO

T2 Tumor invades muscularis propria or size >2 cm IV AnyT AnyN M1
T3 Tumor invades subserosa/pericolic/perirectal fat

T4 Tumor directly invades other organs/structures and/or perforates visceral peritoneum WHO AJCC 7th T N M

For any T add (m) for multiple tumors

N-regional lymph nodes
Ny Regional lymph node status cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

M-distant metastases (subspecification as in small bowel)
My Distant metastasis cannot be assessed
MO No distant metastases

M1 Distant metastasis

| T NO Mo

IA T2 NO Mo
1B 13 NO Mo
A T4 NO Mo
1B AnyT N1 MO
IV AnyT AnyN M1

ENETS, European Neuroendocrine Tumor Society.
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E 82 st
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B0 3 ARl gith. D12 F== 23] PAEUS DI2.62
2, A0 PHEU2 DI2.72 AlESFE 4= Qlct 2010E =0 7H
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7], 12 A, 9= AR O 2 ARESICK(Table 7). KCD FE+
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Table 7. The KCD Classification of Neoplasm and Subclassification of Colorectum'®

Malignant neoplasm KCD-6 In situ neoplasm Benign neoplasm
(C18, C19, C20, C21) (Korean unique code) (D01.0-D01.3) (D12.0-D12.9)
C18; Colon egq.) DO1; CIS of other and unspecified D12; Benign neoplasm of colon,
C19; Rectosigmoid junction Q@; early digestive organs rectum, anus and anal canal
C20; Rectum @; advanced
C21; Anus and anal canal @; unspecified

KCD, Korean Standard Classification of Diseases; @, Korean unique code; CIS, carcinoma in situ.

Table 8. Results of Questionnaire for ICD-0-3 Code of Gastrointestinal Carcinoid Tumor (The Gastrointestinal Pathology Study Group of Korean

Society of Pathologists)"
Organ or . ) ICD-0-3 code (n=240]
. Diagnosis
subject 0 1 2 3 6 NA
Carcinoid tumor
All except appendix and rectum 2 6 8 210 14
Appendix  Carcinoid tumor (=well differentiated neuroendocrine tumor: Size <1 cm, no 3 216 7 14
invasion)
Carcinoid tumor (=well differentiated neuroendocrine carcinoma: Any size, 2 2 235 1
mesoappendix invasion, metastasis, angioinvasion)
Rectum Carcinoid tumor (=well differentiated neuroendocrine tumor: size <1 ¢cm, no 2 213 7 17 1
invasion)
Carcinoid tumor (=well differentiated neuroendocrine carcinoma: Any size, 2 3 234 1

muscle invasion, angioinvasion, node or distant metastasis)

The proposition on the 1st Education Program for Gastrointestinal Pathology sponsored by the Korean Society of Pathologists in 2011

All gastrointestinal carcinoid tumor except appendix and rectum /3
Rectum NET G1, L cell type (size <Tcm, no angioinvasion) Al

NET G1, EC cell, or L cell (with risk factors) 3

NET G2 /3

NEC /3

NA, not available; G, grade; L cell, Enteroglucagon cell; EC cell, Enterochromaffin cell; NET, neuroendocrine tumor; NEC, neuroendocrine

carcinoma.

Risk factors; any size, muscle invasion, angioinvasion, node or distant metastasis.
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