The Korean Journal of Pathology
2007; 41: 252-7

OLAIZIO| DT | TR A0 BDH BT IOIOIK 017

=S - & &b 0l7HE - OfX|A
ALE - B2 - HuR
Fcithetm o zicket He(stm

H  $:207d 3¢9 149
AlREel 1 2007d 79 23Y

*"°'X17<} 445

- 501-746 FFFA] T HE 5
Agsty o]“,m]sl Ha st
A}k 062-220-5688

Fax: 062-227-3429

E-mail:swjuhng @chonnam.ac.kr

An Immunohistochemical Study of Angiogenesis in Tumor
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Background : Angiogenesis, which is essential for tumor growth, is known to occur in the
extravascular stroma. However, vascular structures were noted in intravascular tumor emboli
in surgical specimens. This prompted our investigation of the frequency and morphology of
angiogenesis in tumor emboli. Methods : Hematoxylin-eosin stained specimens were review-
ed for tumor emboli, in 21 cases of stomach adenocarcinoma and 22 cases of colon adeno-
carcinoma. The cases were examined with immunohistochemistry using antibodies against
epithelial antigen (cytokeratin), endothelial antigens (CD31, CD34), lymphatic endothelial
antigen (D2-40), and proliferation-associated antigen (MIB1). Results : Endothelial cells
were observed in 16 tumor emboli among four (19.1%) of the 21 cases of stomach adeno-
carcinoma and in 32 tumor emboli among four (18.2%) of the 22 cases of colon adenocarci-
noma. The endothelial cells in the tumor emboli showed papillary ingrowth from the vessel
wall, formation of vascular lumens, scattered distribution, or surface coating of the emboli.
Some of the endothelial cells in the tumor emboli were D2-40-positive, and some were MIB1-
positive. Conclusions : These findings demonstrated that angiogenesis occurs in intravas-
cular tumor emboli as well as in the extravascular stroma. Angiogenesis in the tumor emboli
may reflect an active process and may facilitate tumor growth.
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Fig. 1. (A) Papillary pattern. Fibrovascular strands arising from the vessel wall protrude into a tumor embolus. Stomach adenocarcinoma,
CD34 immunostaining x200. (B) Vascular pattern. Endothelial cells form patent vascular lumina within a tumor embolus. Note red blood
cells in the vascular lumina. Colon adenocarcinoma, CD34 immunostaining x 400. (C) Scattered pattern. Endothelial cells are scattered
individually within a tumor embolus. Colon adenocarcinoma, CD34 immunostaining x 200. (D) Coated pattern. Endothelial cells coat the
surface of a tumor embolus. Note also the endothelial cells scattered within a tumor embolus. Colon adenocarcinoma, CD34 immunos-
taining x 100.
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B Fol AV F-78[papillary pattern]: Fig. 1A), 2) Wi
Pattern ggmjc?”ltﬁ'cg Né)élglecrzgzirin 7h= w3 Zokol A (WA [vascular pattern]: Fig. 1B),
: 3) st EAA e Bokolom (4 [scattered pa-
Czsgljlgr i 12 ttern]: Fig. 1C), 4) WIAZ7} A WS AF = o
Scattered 3 1 L= R ‘i—l—4 Heko] 4o Q7% A TH I E[ coated
Coated 0 3 pattern]: Fig. 1D). fr73°] 7M¢ B FEF o] 714 23
Total 16 32
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Table 2. Greatest diameters of tumor emboli

<40 pm 40-200 ygm  200-500 ¢m 500-1,000 um  >1,000 pm Total
With endothelial cells Stomach 0 6 4 3 3 6 (4 cases)
Colon 1 20 8 2 1 32 (4 cases)
Without endothellial cells Stomach 4 24 6 1 0 35 (6 cases)
Colon 7 39 11 3 0 0 (12 cases)

Table 3. Greatest diameters of vessel lumina containing tumor emboli

<40 um 40-200 um  200-500 ym 500-1,000 um  >1,000 ym Total

With endothelial cells Stomach 0 5 4 4 3 16 (4 cases)

Colon 1 19 8 3 1 2 (4 cases)

Without endothelial cells Stomach 1 25 8 1 0 35 (6 cases)

Colon 2 38 14 5 1 60 (12 cases)
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Fig. 2. (A) The endothelial cells coating partly the surface of a tumor embolus and scattered within the embolus are D2-40-positive. Colon
adenocarcinoma, D2-40 immunostaining x 400. (B) Some of the endothelial cells that coat the surface of a tumor embolus are positive
for MIB1. Colon adenocarcinoma, MIB1 immunostaining x 400.
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FHo7 YR YoM TY FARZ L7 D2-40 FAE o] FJFA A G o] 91% 21 AN FEE TS Kol
3 WA EAE ¢ ZES ANSHT. 1 A3, D2- = d7F 104, ALSHEE Hol o7} 9]EA HA ] 915%
400 4 HHSS Hel A Ul WM E(Fig. 2A) & A%s & A W"%iOl Oib 499 FollME FEE #IEE B
o] A% F FHRL oAl S oA Fel g ol dlo} AR E Hole d7F 247 104, 3041 2A AA<

A e foME gRE MIBL gAdA 4 e 81.6% % Atk EH%P%P%—@W A ] QlE 224 F ZEL
B3tH(Fig. 2B). TIEE Holg d& 149, ARIEE Ho|x o 5o=A

YA Z7E S0 e A A2 Ads A A AA 9] 86.3% 5 AANE. P fle 1994 FAAE T5
142 ymHE Hof 1491 pm ARIFL, hFUES] 4 Ha T 23l g Hole o9k ARIEE Hole d7t 747t 115 1
29 um%H HW 1528 um AR|(THTable 2). W& A& 10424 AA 2] 628% 5 AA YK Table 4). JL=oA

[e)

< g 7§—°r FH2 159 umPE Ho) 1550 pum Apo]$laL o] Al 219 T H717) stage 1T 014l o& 16124 A
Y] A4S HA 35 umHFH Y 1621 pm ARl A 762% R, FAHo] YT 53 FolAe 19dEA A
(Table 3). 141%];57} B A &L P AFS A 9] 358%Th WALTAN ARl = d= EF ¥/t
F9 A5 #2230 pmPE A 600 pm ARIRY, hFAF  stage A OO, MAo] gl dET WIIZH Y EdTH

o 7% 2 20 umFH Ho) 800 um Ale]$ItH(Table 2).

(Table 5, 6). Wahy FAA] Y=
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WA AF> AdEe A HA 35 pumFE Hdf 720 um Aol gl fdEd WEEFTET Eotert 4 BT W)=
Abol AT, TS Ae A2 30 umEE H) 1100 pm A o E=4%Th
o] SAtH Table 3). A%E dgeEolA WA 27t 201 Ae FAF ] e
8o BF F5E wsteu ARSEE He, WA ETL £
Table 4. Grading of stomach and colon adenocarcinomas* VA 2 o] gl 21e], 22¢] i‘:‘r w3Et £ o
W M P Sum %= Hoth(Table 4). 195 WA E7} S0 Sl &
— sorn 11 0 @ 70 Ado] Sl 4o BT W717} stage TMA ool W5
otal omacl - 1o =
Colon 77 129 15 221 01]/\-1 LH”’]H] } O‘] AT AEX_]O] 9~}1‘C 40:“ —L'I_ 0 ]7} Stage
Without emboli Stomach 9 10 30 49 1B oo WIMZ7t 5o A &5 FAHo e 214,
Colon o 1s 10 199 226]ol) Hla M F o ¥ A HATH Table 5, 6).
With emboali Stomach 2 10 9 21
Colon 3 14 5 22
With emboli containing Stomach 1 3 4
endothelial cells Colon 1 3 4 -
W, Well differentiated; M, Moderately differentiated; P, Poorly differenti-
ated. | | e YA Foge) APl BEAE, AL L
*, Three cases of mucinous adenocarcinomas and 1 case of sarcoma- olE o] HIEO|E 7o) Foko] wiy) &Alo] mlz Hlo
toid carcinoma are not included in stomach. HolE o] WEol& Tl 4] W 3 8 o] W vkl Az
* One case of adenosquamous cell carcinoma is not included in colon. uietdoA dojuf= AR dHA Yok Teh} B a7
Table 5. Staging of stomach adenocarcinomas
Stomach cancer Stage 0 Stage IA Stage 1B Stagell  Stage lllA Stage llIB  Stage IV Sum
Total 31 8 7 1 6 1 74
Without emboli 29 5 4 7 5 53
With emboli 2 3 3 4 3 6 21
With emboli containing endothelial cells 1 1 2 4
Table 6. Staging of colon adenocarcinomas
Colon cancer Stage0 Stage! StagellA StagellB StagelllA Stage llIB Stage lliC  Stage V. Sum
Total 1 21 81 3 6 42 34 34 222
Without emboli 1 21 80 3 6 37 26 26 200
With emboli 1 5 8 8 22

With emboli containing endothelial cells

1 2 1
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