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Prognostic Significance of Microvessel Density in Renal Cell
Carcinoma
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———— Abstract

Background Tumor growth and metastasis require angiogenesis. Microvessel density (MVD), a measure of tumor angiogenesis,
correlates with metastasis in man cancers, but its importance has not been evaluated in renal cell carcinoma with varying clinical
behavior and prognosis. Methods To evaluate the prognostic significance of MVD in renal cell carcinoma, the relationship of
MVD to tumor stage, histologic type, tumor grade and metastasis was studied in a retrospective review of 57 patients with
renal cell carcinoma from January 1990 to December 1994. MVD was evaluated immunohistochemically using the labeled
streptavidin-biotin-peroxidase method with monoclonal antibody directed against factor VIII-related antigen. The area of highest
MVD within the tumor was selected for review without knowledge of the patient's clinical parameters, and the number of
vessels in an x400 field (0.1855mm) was counted. Results Mean was 597+173 vessels/mii and mean follow-up was 3.5 years.
The mean MVD in 20 patients (35%) with metastasis was 635+202 vessels/mif and mean MVD in 37 patients (65%) without
metastasis was significantly lower, 500+128 vessels/mi (P=0.024). MVD increased with increasing tumor grade, but no
statistically significant differences. Conclusions MVD in renal cell carcinoma was significantly correlated with metastasis and

MVD has a clinically practical and significant value in prognosis.
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Fig. 1. High microvessel density in patient with metastasis
(Immunoperoxidase staining for Factor Vi-related antigen,

x400)
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Table 1. Characteristics of 57 patients with renal cell carcinoma

¢ AAYBVES 9]

Patients with metastasis

Patients without metastasis

(n=20) (n=37)
Patient MVD ™ (Mean+SD) Patient MVD ™ (Mean +SD)
Stage
I (n=9) 0 9 508+ 54
II (n=23) 0 23 556+ 62
I (n=3) 0 5 673+ 148
IV (n=20) 20 642 £202 0 -
Grade
I (n=12) 3 434+ 89 9 561+ 19
I (n=31) 8 684 +227 23 544 +116
I (n=6) 4 693+ 93 2 719+ 142
IV (n=8) 5 765+ 142 3 446 +242
Cell type
Clear (n=48) 14 733+171 34 573+ 94
Non-clear (n=9) 6 435+ 82 3 209+ 43
* : Microvessel density
R2HE doj& 3L, 57 I 31HZE Hol&e
AN, TF IE 62 Aol 4893 55 Ve
B Z HolFL sE At ¥ T 42 WE 7 ¥
718 Bxe #7112 9dl, 7] I= 234, 7] Il
sElATh W) IVE 208l 24 1487 a3 9233
ol7F AR 6#HlAA ZAFHAUZEE F AAH T}t

Fig. 2. Low microvessel density in patients without metastasis
(Immunoperoxidase staining for Factor Vl-related antigen,
x400)
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ot nf

2 = A THTable 1).
2. Aol {-Foll w2 MVDe] vl

AR 57982 HF MVDE 597+173 vessels/mi 3,
Ho|#-& 20835 E 0159 Ho MVDE 6351202
vessels/mio] A2 FHol7t fIAW 373(65%)2] Ho

= 550£128 vessels/miZEA] Yo} MVD7} 8-
5 Zo|7t gxer {8 XolE RYrHp= 0.024)
(Table 2).

3. FFE71 %E MVD9 vl

Tabel 2. Microvessel density with and without metastasis

MVD™ (Mean+SD) P-Value
6351202

Patients with metastasis (n=20)
0024

Patients without metastasis (n=37) 550+128

", Microvessel density
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Table 3. Microvessel density and clinical stage

Stage MVD™ (Mean+SD)  P-Value
I (n=9) 508 +54
I (n=23) 566 +£62 0.1.97
Il (n=5) 6731148
IV (n=20) 635£202

* : Microvessel density

Table 4. Microvessel density and histologic grade

Crade MVD™ (Mean+SD)  P-Value

I (n=12) 508 £85

I (n=31) 598 £178 0.1099

I (n=6) 645+235

IV (n=8) 701+117
* 1 Microvessel density
Table 5. Microvessel density and cytologic type

Cell type MVD™ (Mean+SD)  P-Value
Clear cell (n=48) 637+151

0.001

Non-clear cell (n=9) 384+123

* , Microvessel density

W7) 1L 982 Fd MVDE 508+54 vessels/m,
7} 1= 2382 B MVDE 566£62 vessels/mm, 7]
I 582 Hgd MVDE 6352202 vessels/miZ Z}
712+¢) HF MVDS 7k BAHLE frelidel §
91 tHp=0.1097) (Table 3).
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Fuhrman #el o8 £ 2384 B3lee 579
=2 12 1282 HF MVDE 508£85 vessels/mio]

23 I 3182 Ha MVDE 598+178 vessels/
=2 [ 682 FF MVDE 6451235 vessels/,
Ve 8|2 HF MVDE 701+117 vessels/mi=
o] L4E W MVDE ¥zt F7HE HEou

1 oA tH(p=0.1099) (Table 4).
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3844123 vessels/mi o 2 EHA LA MVD7 &
AFLZE Fo3tA =X Hp<0.001) (Table 5).

6. Mol T} nl ol Foll A E3hToll wHE MVDS| Hla

Fuhrman®g ol &8 £ 22T Ees
[& 1281 2A AolZ& 332 Hd MVDe 434
vessels/miG 3 B Ao #L 9HE HF MVDE 561
19 vessels/miF T} 57 & 31824 Ao]#L 8H =
B4 MVDE 684i227 vessels/mfiig 37 H] A o]+ 23
d 2 Hg MVDE 5441116 vessels/miF o}, 55 M=
63 2A Aol2L 482 FHad MVDE 693193 vessels/
mi@P 2 HlAolEL 282 FHg MVDE 7191206
vessels/mi Gtk S5 IVE 88|24 ol sEH=E
F MVDE 765+ 142 vessel/mig 3l H]Ho]F& 3d 2
B3 MVDE 4464242 vessels/mio] At A o]} H]
HAolZoA =& EA B3l utE MVDe FAA
fedo] IR THp>0.05) (Table 6).
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AZGe] B BExE FRAER0] 482 A

1482 Ho MVDE 733£171 vessels/mii & 5L
573+£94 vessels/mi =
EARCZE oS

o

]
|Hol2e 34dE HF MVDE
] Zo I—T-_LOM FYAM X MVDE
Z7He RATHp<0.001).

H =AM XL 08 24 Aol 68 E B MVD
= 435+82 vessely/migi H|MolZe 3HE HF
MVDE 209443 vessels/mi 2A] B} EH A ZF2] MVD
= Ao} HlHo| 77+ BAFA Fo4deo] Nt
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Table 6. Comparison of microvessel density with and without metastasis according to histologic grade

Patients with metastasis

Patients without metastasis

(n=20) (n=37)
Grade Patients MVD™ (Mean +SD) Patients MVD " (Mean +SD) P-Value
I (n=12) 3 434+ 89 9 561+ 19 0.06
II (n=31) 8 684 £227 23 544+ 116 0.32
I (n=6) 4 693+ 93 2 719+206 0.83
IV (n=8) 5 7654142 3 4461242 0.53
* : Microvessel density
Table 7. Comparison of microvessel density with and without metastasis as a factor of cell type
Patients with metastasis Patients without metastasis
(n=20) (n=37)
Cell type Patients MVD ™ (Mean £ SD) Patients MVD " (Mean +SD) P-Value
Clear (n=48) 14 14 733+171 34 573+94 <0.001
Non-clear(n=9) 6 6 435+ 82 3 209+43 0.009

* - Microvessel density
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