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Carcinoid Tumors of the Gastrointestinal Tract :
Analysis of 36 Cases

Kyeong Cheon Jung, M.D., Hee Sung Kim, M.D., Sang Yong Song, M.D.
Ghee Young Choe, M.D. and Yong Il Kim, M.D.

Department of Pathology, Seoul National University College of Medicine

We reviewed a total of 36 cases of gastrointestinal carcinoid tumors during a period of ten
and a half vears at Seoul National University Hospital, looking at their histologic and
ultrastructural features, as well as immunohistochemical results, then we correlated these with
location. The primary sites of carcinoid mmors were rectum(399%), stomach(25%), ap-
pendix{22%), small mtestine(8%) and colon{6%), in order of frequency. The predominant
histologic types by organ were mixed and solid{A) types in all location, the solid type(type A)
in the stomach, and wbular type(type C) in the rectum. Six out of 8 cases of appendiceal
carcinold were type A and the other two cases were mucinous carcinoid. Tubular adenoma or
adenocarcinoma was associated with 36% of the rectal carcinoids, with one case of carcinoid
in the small intestine, and one(11%) of the gastric carcinoids was found near an adenocarcinoma.
Metastasis was found in one case of ileal carcinoad(100%), one case of cecal carcinoid, 3 of
gastric carcinoid(33%) and 2 of rectal carcinoid(14%). Primary tumor size ranged from 1 1o 7
cm. Tumor necrosis and endolymphatic umor emboli were found in 57% and 43% of the
metastatic carcinoids, respectively. PCNA index showed a borderline significant difference
between metastatic and nonmetastatic groups(P value=0.063). The low prevalence of appendiceal
carcinoid and the relatively high prevalence of gastric-rectal carcinoid may reflect a low chance
of incidental appendectomy and frequent detection of gastrointestinal endoscopy. (Korean J
Pathol 1996: 30: 396~ 407)

Key Words: Gastrointestinal tract, Carcinoid, Pathology

419959 S 30Y, AAS : 1995 7Y 289
F A:AEA FET GUF 28, $HUUT 110744
A&ttt Walttad, F§Y
R ool £axl Hule EE 19950 E HEadY AHINEY |6 gste] FE=UE

396



M =
f1age] FOEE Mgl FHC9) oF 12%
of| 4] bAE G S# HE F5E7] 3000 1649
wlg2 dbzigidl. felvelelld s o] Foke] f4

foll ofgr g =0 glong FEr FYE
o] A% A FFE7) Halede] of 03%)A]
HElE Aoz odola gld

A G O Fjel] wbe wb HE
7t ehekste] Yo g FHEY], 84, AP £
o7 Fuse] 4eo]A ), diftdlde dHHes =
24 s FHex o gled Hazuir
Fubrgle]l b =Hol AHolr} gt Fel §a
delell Ay slabaA e F334 $goz
vk FHak fobdel B wles FH8 Fa gl
A olell wigt Huel olulrt a=lm glel
Hha B3le] wil FHe|Fe|} o e & Heo]F K
ol AE HeHEe SAold. slabgte] fuEe
LRI w2716l Aol sleld, 42
o] fobEe Ey MEol} HetFel FubeE7|
el %.-.E 9] Foko] F F)AlMEeAH FHE

b o] E2ukm glu'?, whal $edlA e ThA
Aedel] 2 UM EL] F4e] Fad flgleR
A4 E 5ol ept,

Hatate] fdEe o 2 e cheksled
M ESFen H%}%ﬂi 27" £ Yoy #
ebfe] == 83 chebd S aslebslis Ao] Acghe
el 4] 'I--E-ﬂ-ﬂ- ob2e] Selubel Al A7e
gladA fgbdel] it EHSE vff Aubolm
vl Hely o] FelE 3G Easel U7
s o b Hoh mE o] Fakg] ol iz
Ho| o} == abat HEZAF7He] gkl
i3t AFEA dAFs) nAect MAEE AL
ZH Yol A Feksl SobE Sy BElE =4,
ol & wigrew gevaeld st AdnA F
otEe] gla-deldy ARE Fgwtazl sted

e 2 2

1984ud 1HEE 1904 adA] 100 6ol Eab
Agoistad flela] WAld et slabd Ha
& yelttzoz gAdle ftFoz Ay 43
il ZAEE Aol slEd deelF: dde=m
shaick. 7 Swe] = A RS Aday F A9

Hy| Zale] 2wy Zag zawlr] §]sle] ol

B 2] aql Ak webE 397

o 23t S Aleslaicl. ae] WY e
HAelg) A o WEAE g 24200

I SEHE0lE +H9] I

Hematoxylin-eosin ‘.‘,‘*‘ll ZEFHE IHJ#*-‘!'EF-‘# =8
shE2 f12l, Hel 75 1w Hel §12 5 =4+
At #®We| @Y A “E Soga Fe| #A%H 151"5'-—4 ok
Artx) fYes BEiskeld”,

Asl: F2 ZAAEAdqe nd MEFIS P4
AARF a4 wWE Hole HF

BEl: FobalEGEel Fmabecular) %3 eld 2
ko] Wi & Hel Ay

CH: FUHEFe] B, Mgy, ¥ 249 &
k2| wiHE Hel:s AT

D3 FokEe] E#rl ) wHHAHS K
ol 7§

31 gl2] d#bal S35 5ol oolde] =
72 oEgE 7Ag

etz 5l ool ge] ARE WekE Hiele =
A # RS 25 A Aste] vladtgo o A
Be| ¢k of BE #elslqlch

2. HHYEXSSFHAL

36ollF Fut Fhebd Eef 235 o1& 4 il
 25¢d|e]] olsle] neuron specific enolase{NSE) 4l
chromogranin e} 27| Sheted 4 & A8t ool
e 27 AgAe] gdodz=A84304 RS
Aasigc wo =g et g F42| avidin-bio-
tin-peroxidase complexiABC) -5 AbEsigiew]
aie opeetel ofga ek 2 Felvke 4 um ¥
Aol WA 24e el wulely e AH @
A7 5 3% H0.2 HelA peroxidasesS o #lsla
sqy Qyglew wSe Weg A 1%
slall2 &-NSE & af|(BioGenex Laboratory, San Ramon,
U.5.4)% dh-chromogranin A %}af]{BioGenex Labora-
tory, San Ramon, U.S.A)S H-2ella 4430 yb5-4
7)ot d2ak 5] 2abek|ql gyl welF2 L] @
A2} ABC H§t#AE 22t xes 3083 HHEAR
of. wbdule-g 2lele] diaminobenzidine®} 0.03% 2|
H:0: & SET w343 —*’éﬂlz*'ﬁ e F%
89 dd=4F olduidld 45T ?a’r“}’a‘, 2
A, 743 FAE BF Yo A ¥
aof] whebsl= #h-carcinoembryonic antigen(CEA) k|
(BioGenex Laboratory, San Ramon, US.A el o o
o 27 sHeted A2 A #atsd .

Proliferating cell nuclear antigen{fPCNA)el| ok =



398 iyl E A A0 A5 E 199

o 23 ahated 42 206 dElA &H-PONAS] iy @
H(DAKO, Japan)g o] 83l $]2] uhfe s A
Gow zh Felvlel dlEH B34 s00m2] &
GAEF kgl X2 =5 AAslg.
3. HXS0[AH M
Ha#o]7d el 7lg¥e ledlel digte] 17)9]
shebdl EejxE g desle] galeld o3 w080,
A #HEE A Epon 8100 Fulfstw Ewldal
H.er uranyl acctate-lead citrate 2 =< 4%l ¥ Hita-
chi-7100 348 ArpEv| Ao 71 44sie)
R

HA713 4 weldHoz fobFoz ey

T2 a3olli6TR)E Tbab Eahech U A |
2 Z|3HA] 16od|(25%), F4 200)(3%), A 16](2%),
s 7|e} 2el|(3%)o] %)

L WY 5y, 48 3 78

gape] kol 22404 TIHIE T 494))0] 9l
50~-60cell 7}l ghsirel Jddul= 1115 3e]7)
Glalck  Foko] bR 9= dee|F Zale] 144
(39%)= 7ha ghekat, § 9dl(25%), FE7] 8ol
(22%), 7 3o|(8%), =Nab-H 2ol(6%; HA 14,
A 100))2] sFelgic). o] & 8e|8] E4E7] g9
F& EF oAedAgk #aEdEd 6l 22A
A, 1l HSAA|E el FAs] A 24
ofl 4 $HEE FFe|gich IedlF o felezm 4
HE 23 FoA o] folbFo] P Zee

FElc F sdclgiow ofF SgatdAlelAd wbA®l jod|28%)elgih. fAEAl GobEe) wba alaw
Table 1. Relative incidence of 36 gastrointestinal carcinoid tumors by primary site

Mo, of G-I No. of G-l carcinoid Incidentally

Site Total Male Female  carcinoid/No. of [No. of total biopsy nelcentatty

M- . found cases

total carcinoid(%) Or operation( % )*

Stomach 9 6 3 25 0.039 1
Small intestine i 2 1 ) 0.19 |
Appendix ) 0 B 22 012 7
Colon and cecum 2 1 | 6 0.071 2
Rectum 14 8 & 39 0.62 0
Total 36 17 19 1060 11

* Ratio of carcinoid tumors per total biopsy or operation cases in each organ.

Table 2. Histologic subtypes of 36 cases of gastrointestinal carcinoid

Site A B C ¥} A+B B+C A+C C+D A+B+C  (Other  Total
Stomach 3 0 1 l 1 ] 2 1 0 (W] 0
Small intestine 0 1] 1 1 1 ] 1] ] 0 0 3
Appendix [ 0 0 0 0 ] 1] ] ] 2% 8
Cecum & colon 0 0 | | 0 ] i ] 0 (1] 2
Rectum 2 2 4 0 1 3 i ] 2 0 14

Total 11 2 7 3 3 3 2 l 2 2 6

— =

A: insular or solid type. B: trabecular type, C: glandular type, D: undifferentated, *: Two cases are classified as

mucinous carcinoid,
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Fig. 1. Photomicrograph of rectal
carcinoid(mixed A and B 1ype).
The wmor cells form partly solid
nests in the right lower portion,
while the remainder is in cord-
like or tubular arrangement.

Fig. 2. leal carcinoid(D type).
Tumor cells show  pleomorphic
nuclei and prominent nucleoli.
Rosette formation in the center
suggests a  neurcendocrine  dif-
ferentiation.
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Fig. 3. Appendiceal carcinoid(A
tvpe). Round monotonous umor
cells  with  relatively  abundant
cytoplasm form solid cell nests
which are separated by thin fibr-
ous septa or myofibers in the
muscle laver.

Fig. 4. Mucinous carcinoid of ap-
pendix. Tumors cells are arranged
in tubular or glandular panern and
are scatterd in the muscle layer.
Inset shows PAS-positive mucin
secrefion in a lumen.
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mucosa, fundic glands (right lower) are decreased in number and some area is replaced by foveolar epithelial cells with

intestinal metaplasia (lefi).
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Fig. 6. Rectal carcinoid{C tyvpe).
Atypical glands or wbular struc-
lures are scatlered in the muscle
laver, Tumor cells are less pleo-
morphic and nuclel are located at
basal portiom of the glands.
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Table 3. Pathologic features of carcinoid mmors with metastasis

Site Age Sex yhe Tumnr I;}eprhl of 'I'um-::rr Tumn_r M{:u:}tuulir: ECNA F;_[.J Fiu
(year) size{cm) invasion emboli  necrosis site index period  result

Stwomach 60 F A 33 proper muscle - - liver 6 2yr NED

Stomach 64 F A 1.1 submucosa - - regional LN ND 4mo NED

Swomach 60 M D 7 subserosa + + regional LN 9 [*

Neum 56 M D >1.4 full laver + * neck 43 <lmo  Death

Cecum 23 F D 50 full layer + + regional LN 30 0

Rectum 71 M B+C 1 proper muscle - - regional LN ND Syr NED

Rectum 52 M B+C T* ? - + liver 17 2mo Death

LN: lymph node, ND: not determined, FU: follow-up, NED: no evidence of disease, *: not determined because only
endoscopic punch biopsy specimen was submitted., **: Further follow-up data was not available.

Table 4. Comparison between two types of carcinoid tumors with or without metasiasis

Meiasiasis
_ - P-value
"
Mo, of cases 29 T
Ageimean) 22-67(47) 23-T1(55)
M:F 1:1.2 1.3:1
Size(mean) 0.04-6.0 cm(0.95 cm) 1.0-7.0 cmi3.13 cm) 0.0073
(21 cases) (6 cases)
Muscle invasion 0.36
_ 9 1
+ 12 3
not determined B 1
Type D component 0.018
— 25 4
+ 1 3
Tumor necrosis 00026
29 i
. 0 4
Endolymphatic 0.0035
tumor emboli -
- 29 4
+ 0 3
PCNA index{mean) 1-59/ 10017 G-TO/100(35) 0,063
;14 cases . 6 cases
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Fig. 7. Ultrastructure of carcinoid.
Cytoplasm contains many mito-
chondria and characteristic mem-
brane-bound neurosecretory gran-
ules{arrow). Large granules repre-
sent dense bodies(x46,000).
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Table 5. Collective review on topography of primary gastrointestinal carcinoids in Korean literatures

No. of cases{%)
Site of origin
Oh et al” Song et al.” Our cases Total
Esophagus 0 1{5) 0 1
Stomach 10200 6300 H25) 16
Small  intestine 1020 210 3(B) (&)
Duodenum 1 1 | 3
Jejunum 0 0 0 0
HNeum 0 1 1 2
Mot definiie _ )] 0 1 1
Appendix L{200 3(15) 8(22) 12
Cecum and colon ] 4(20) 2(6) i
Rectum 2i40) 4020 14{39)} 20
Total 5 20 36 61
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