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Table 101 Patient data

Lymphangiosis

Patient Site of . : Cor Primary cause
No. Age Sex tumor Tumor histology carcETSrqg?tosa pulmonale IC of death
Squamous cell
1 34 F Uterine cervix carcinoma + - - Renal failure
(nonkeratinizing)
. Adenocarcinoma . .
2 50 F Lung (right) (well, papillary) + - + Respiratory failure
Adenocarcinoma . .
3 42 M Stomach (poorly, solid) + + + Respiratory failure
4 44 M Kidney (left) Ggg?;'ﬁ;:;” - + - Respiratory failure
Adenocarcinoma . .
5 65 M Pancreas (tubular, poorly) - + + Respiratory failure
Adenocarcinoma Uncal herniation
6 43 F Stomach (poorly, solid) * - - (bilat.)
Adenocarcinoma . .
7 42 F Stomach (poorly, solid) + + + Respiratory failure
8 43 F Stomach Adéenrlzi?;glgsma - + - Respiratory failure
9 64 F Stomach Adenocarcinoma - - + DIC

(poorly, solid)
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(Patient No. 5, formalin fixed): Right ventricular dilatation is
recognized as a result of acute right ventricular load.

Figure1l Macroscopic view of the left lung from PTTM patient (Patient
No. 6, formalin fixed): No obvious gross metastases are seen.

Figure3 Microscopic view of the lung (Patient No. 3, Figure4 Microscopic view of the lung (Patient No. 8,

HE stain, X100): Tumor embolus is accompanied by con- HE stain, X75): Eccentric attachment of tumor cells sur-
centric fibrocellular intimal proliferation. rounded by thrombi resulted in fibrocellular intimal pro-

liferation with eccentric luminal narrowing.

Figure5 Microscopic view of the lung (Patient No. 3, Figure6 Microscopic view of the lung (Patient No. 8, HE
HE stain, X50): A thrombosed artery shows organaization stain, X20): A thrombosed artery with tumor thrombus and
with recanalization. an artery without PTTM lesion are seen side by side.

November, 25, 2003 681



Pulmonary Tumor Thrombotic MicroangiopathyD O 0 000000 OO TFO FGFO VEGFO O OO

Table 20 Results of immunohistochemistry

Patient no.  SMA (tunica intima) TF (tumor emboli) FGF (tumor emboli)  VEGF (tumor emboli)
1 + + + -
2 + + + +
3 + + + +
4 + + + +
5 + + + +
6 + + + -
7 + + + +
8 + + + +
9 + + + +

SMA: alpha-smooth muscle actin, TF: tissue factor,
growth factor

FGF: fibroblast growth factor-2, VEGF: vascular endothelial

Figure7 Immunohistochemical finding for alpha-
smooth muscle actin (Patient No. 1, X100): These prolif-
erated cells of thickened intima are positive for anti-SMA
antibody.

Figure9

Immunohistochemical finding for FGF
(Patient No. 1, X160): Tumor embolus attached with ec-
centric thickened intima is positive for anti-FGF antibody.

682

Figure8 Immunohistochemical finding for TF (Patient
No. 3, X80): Tumor cells of embolus are positive for anti-
TF antibody.

L

Figure 1000 Immunohistochemical finging for VEGF
(Patient No. 3, X100): Tumor embolus are positive for
anti-VEGF antibody.

000 Vol 43 No. 11



goooooog 40

gobooboooooobooboo0ooboooo
gobooboooooobooboo0ooboooo
gobooboooooobooboo0ooboooo
ooooooooooooobooobobooOoOooooo
ooooooooooooobooooboooooooo
gooooOooooooooOoO0o0o0o0ooooHeEdO
goboobooooooboobooobooobo
goboobooooooboobooobooobo
goboobooooooboobooobooobo
oooooooon
OvonHarbeyD 0210 0PTTMOOOOOOCOOOODO
ooooonoooooooooboboooosgooo
g200000000000000D000DOOOO
0000010000 OoO000000000130
e O00O00bOO00bOO000oobo0oooboboobooo
oooooetoooooosooooooooboboo
oobooeMeri@mOODOODOOOOOOOOO
oooooooooobooooobocooOoooPTT™M
goboobooooooboobo0oobooobo
gbooooooooboopTTMOOOOODOOO
000000ms40 M OooOo*™oooooooan
ooooomoooomoooooooooooo
od
gpTTMOOCO0OO0O0OOOOO0OOOOOODOCOO
gobooobooooooooomoobmooon
goboobooooooboobo0ooobooobo
goboobooooooboobo0ooobooobo
oooooooooooooooboboooooooo
oooooooooooooooboboooooooo
ooooooooooobooooooooobicobog
0000000000 O000009000s500
gooobicooboooobobooooobooboon
gobooboooooobooboo0oobooobo
ooooooooooooooobobooOoOooooo
oooooooooooooooobobooo
OPTTMOOOOOOOOvonHarbeyD OO0 O O0OODO
goboobooooooboobo0oooboooo
goboobooooooboobo0oooboooo
000000000000 Sato0 OOPTTMO OO
oooooooooooooooTROOOOOOOO
vonHarbeyD 0000 000000* 0000000
oooooooooooDOOoOOOOTFOOOOO0O

November, 25, 2003

goboobooooooboobo0oobooobo
goboooooooooooooooooOoTrOD
gboooooopTTMODOODOODODOOODOODO
oboO000FrGFOVEGFOOOOOOOOOOOOOO
0000** 000000000000 0o0ooooon
00000040 000000000000000O0
goboobooooooboobooobooobo
OOFGFOVEGFO O OOOOOOOOODODODODODOD
Ooo0oooo*®»moo0o0oo0ooooooa
O0O0OO0OO0OFGFOVEGFOOOOOOOOOOODO9O
Or0o000O0cO0oO0OOoOoOOOOO0bOOoOO0OO
FGFOVEGFO OOOOOOOOOOOOOOPTTMO
gooobooobooboooo

good

oooooooooooooobosssnn emisdn
opTTMOO00O0000O0OCCCOO3OOCOOOPTT™M
0000000000000 b0OO0O0Db0O0O0OTRD
FGFO OO O 7O0OVEGFO O OOOOOODOOOO
ooboooooo0oooooooboo0ooo0noTRO
FGFOVEGFO OOOOOOO

gooo

10von Herbay A, llles A, Waldherr R et al: Pulmonary tumor
thrombotic microangiopathy with pulmonary hypertension.
Cancer, 1990, 66: 587-592.

2[Bato Y, Marutsuka K, Asada Y et al: Pulmonary tumor
thrombosis microangiopathy. Pathol International, 1995, 45:
436-440.

3MOo000o0O00oo0oooooooooooUoo
0000000000000 000019930310
1269-12780

40noue K, Ozeki Y, Suganuma T et al: Vascular endothelial
growth factor expression in primary esophageal squamous
cell carcinoma. Association with angiogenesis and tumor
progression. Cancer, 1997, 79: 206-213.

5CMontesano R, Vassalli JD, Baird A et al: Basic fibroblast
growth factor induces angiogenesis in vitro. Proc Natl Acad
Sci USA, 1986, 83: 7297-7301.

6(Leung DW, Cachianes G, Kuang WJ et al: Vascular endot-
helial growth factor is a secreted angiogenic mitogen. Sci-
ence, 1989, 246: 1306-1309.

7CLi VW, Folkerth RD, Watanabe H et al: Microvessel count

683



Pulmonary Tumor Thrombotic MicroangiopathyD 0 0000000 OO TFO FGFO VEGFO OO O

and cerebrospinal fluid basic fibroblast growth factor in chil- endothelial growth factor-induced migration of vascular

dren with brain tumors. Lancet, 1994, 344: 82-86. smooth muscle cells in vitro. Microvasc Res, 1999, 58: 128-
8[Lindner V, Reidy MA: Proliferation of smooth muscle cells 136.

after vascular injury is inhibited by an antibody against basic 10Couper LL, Bryant SR, Eldrup-Jorgensen J et al: Vascular

fibroblast growth factor. Proc Natl Acad Sci USA, 1991, endothelial growth factor increases the mitogenic response

88: 3739-3743. to fibroblast growth factor-2 in vascular smooth muscle cells
9[Grosskreutz CL, Anand-Apte B, Duplaa C et al: Vascular in vivo via expression of fms-like thyrosine kinase-1. Circ

Res, 1997, 81: 932-939.

An Immunohistochemical Study of Tumor Thrombotic Microangiopathy:
TheRoleof TF, FGF and VEGF
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We reviewed the lungs of 398 consecutive autopsy cases with carcinomaand found six cases (1.5%) with pulmonary
tumor thrombotic microangiopathy (PTTM). Including 3 consultation cases we studied the immunohistochemical ex-
amination of the lung tissues of paraffin-embeded sections. The tumor cells forming tumor emboli were positive for
tissue factor, fibroblast growth factor and vascular endothelial growth factor in almost all cases (9/9, 9/9, 7/9, respec-
tively). These factors might be produced by the tumor cells and play an important role in the pathogenesis of PTTM.

(J. Jpn. Coll. Angiol., 2003, 43: 679-684)
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