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Purpose: This study was performed to evaluate the impact of microvessel
density (MVD), a reflection of tumor angiogenesis, and microvascular in-
vasion (MVI) on the prognosis of patients with renal cell carcinoma (RCC).
Materials and Methods: Formalin-fixed, paraffin-embedded tissue sections
of RCC from 81 patients who had undergone radical nephrectomy were
stained immunohistochemically for CD34, which decorate endothelial
cells, in order to assess MVD and MVI. The immunostaining results of
MVD and MVI were compared with the clinicopathological variables.

Results: Twenty-two patients had either synchronous or metachronous
metastases and fourteen patients died during the follow-up. MVD was
significantly correlated with only metastasis (synchronous or metachron-
ous; p=0.020). MVI was significantly correlated with tumor size (p=0.005),
TNM stage (p<0.001), T stage (p <0.001), M stage (p=0.001), and metasta-
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sis (synchronous or metachronous; p=0.007). MVD was not significantly Hgadxt: 20054 68 102

associated with MVI (p=0.232). The survival rate of patients with higher
MYVD or MVlI-positive tumors was significantly lower than that of patients
with lower MVD or MVI-negative tumors, respectively (p <0.0001, p=0.0002).
Multivariate analyses indicated that tumor size, M stage and MVI were
independent prognostic factors for cancer-specific survival. MVD was not

an independent factor.

Conclusions: MVD and MVI were associated with metastasis and a worse
prognosis in RCC, which suggests that tumor angiogenesis and MVI may
play an important role in the progression of RCC. MVI was an indepen-
dent prognostic factor for cancer-specific survival. (Korean J Urol 2006;47:

111-117)

Key Words: Renal cell carcinoma, Prognosis, Veins

AEFe A0 ARl BATE ¢ FAN AR
B =7hahe FAlolek! AAzA A
oF B0l FFe W19 RISl A1 F2 o

RYEHQR} : 20054 o 7Y

WAINKE ZMS
OpFchel e bl
27| 2N JET NS
Ab BEAX|
@ 443-721
TEL: 031-219-5272
FAX: 031-219-5276
E-mail: sejoong@ajou.ac.kr

7F e

T4 dHFA (angiogenesis)> T X A4, WY &
Holel glof Tag TS I A2 FHHe dasd
TE A ot FES THEE FoEA FEA A
Aol =& F3, 3 T AZ7F D Fhske] Aol
7H Y Ve S EAETY 24 dRFN Y AERE
H] A 8 U = (microvessel density)7} +2 o] &%=, #]A|

BREl SUke A ¥E ] A el £ EEF d%

AAEZGS t7i7F S TEL

111



112 S| x?|2fet3| x|« M 47 # M2 5 2006

A (neovascularization)¥} FHWF FAS EXoF 3o}
u}2hA "“ﬂﬁo“ﬂ’ﬂ—L nAEALUES} S5 AFAT
A= dATEe] Ao g 1 AFEo] Aolste, A
]4°]’°ﬂ"1 HAEHEE Y] o FRARZA Y] TFA| ot
e olAE =] X7} gt

g Hoje AAELANA 474 Hol7t HA st d

7V Fasta £ 71Ho|BE, AAE G A9 o FQ17}
2 9BPY) B ATEE ol gk dRAWE g
2 3y A EF W (microvascular invasion) 2 Z
BHE 4 gled, g4 dRANe ARl sy
wo] 2ol gl AE walw, WYL FPA
zo] o8] WMAEE EFF Lolo] FaHoR WY
o] nAEH Yol FRAE} 28k AL T3P A
S0}

TQM °4%W°ﬂ HHE
QFobA] 410 Aot @AW o %

=]

R0l AAE =gk l7} 9]
SER oaww% AAZSFIA TG HUE B v

o5 Qe WS
EEIREELE R P LK

s Lo

ARZA ) 7} Fojr A}

1995\ 193E 20019 129717 24 AAxzgdoz
A AHEEE AL A F FHH/Eo] 7edd

8199 Byty dety o) 24 & o] &35k FAE
FF A9L 5394 26-81)Ae., FA 621, A} 199 ©]
Ak

Al

AAE ] B 7= 199713 AJCC (American Joint Commit-
tee on Cancer) % UICC (Union Internationale Contre le Cancer)
°] TNM 2F%,”® %3l 5= Fuhrman’s nuclear grade®] &%
WP wat BFahgioh

S qum FHOZ WEA
s AAs L QG F
0.01M sodium citrate buffer (pH 6.0)9] 2] 15%-7F micro-
wave A 2|3 Fo] SRTFE AHEIL, 3% 0,5 713
methanol 2 A2l A 1087F A2l 3} ¥t} Tris buffered sa-
line (pH 7.6, Tris Base 1.4g, Tris HCl 6.0g, NaCl 8.7¢) 2.2 Al

3} B.o] Cap-Plus™ Detection Kit (ZYMED, San Francisco,
USA)ol E¢] A& blocking reagent® 10%-7F =23} th

LA 2 1:3500. 2 3|4 = CD34ol i3 ddF &3
A (NeoMarkers, San Francisco, USA)E *] 8|3}l &5a4A}
£ o]&3te] 37°Co A 1A17F FRF RS §, Tris buffered
saline (pH 7.6)2.2 A #3}th. Cap-Plus™ Detection Kit®]
S0} 3l&= ©]x}8HA] (biotinylated secondary antibody)Z -2
o A 1287+ X 2] 8}al Tris buffered saline (pH 7.6) 2.2 A
g & streptavidin-HRPZ Aol A 1287 A g stx o
A] Tris buffered saline (pH 7.6)2.2 A& 3} t}. & 7] sub-
strate-chromogen$! diaminobenzidineS A}-8-3}o] B3}
t}. Mayer’s hematoxylin®. 2 HZ2FA3y BUAZ &Y
sto] FatAn| At A=A

% —‘TL-‘H% ’?jEuSHH 2004 Hﬂgi
370 Aokl A mAEH 5 At 1 A AE 1A
A2 Yelt Fig 1A). W72 4 o329 A8
o] TH«] Al E B F2E gl o] WIAER o
Foi7 32 BF AEdl, AE EREe sdEd
(s1nu501da1 vessel) =

o
S 7K e & 2H2 ARt At

wlgeEEe &
o]

TEe ETH w2l 5o °‘E
1 w A S

S
o 9 Fol BAAE AT WATLIY BUOL BB

U]/‘ﬂg“ﬂl T S nAERIHT o e
Ao B BAE YA+ independent-

sample t-test 22 chi-square testE ©]-&3F AT Pl T
T} mAEAAE Ate]e] 3T #A = Mann-Whitney U-test
£ o] &34t vAEAEE S8 v ity
29} Aol A Alo]e] A #IFA = Student’s t-test (paired) <
£ McNemar testS ©]-83FATh AEE-2 Kaplan-Meier'H =
o] &3k, T H 412 logrank test, TCHA # #2442 Cox



R

LN

Fig. 1. Immunohistochemical staining for CD34. (A) Endothelial cells of microvessels in renal cell carcinoma are demonstrated by anti-CD34
immunostaining (x200). (B) Note the group of tumor cells surrounded by endothelial cells, which are stained with anti-CD34 antibody

(x200).
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Table 1. Clinicopathological data of 81 patients with renal cell
carcinoma

Characteristics No. of patients (%)
Histology

Conventional 71 (87.7)

Papillary 6(7.4)

Chromophobe 4 (4.9)
TNM stage

1 39 (48.1)

I 10 (12.3)

I 21(25.9)

v 11 (13.6)
T stage

Tl 42 (51.9)

T2 10 (12.3)

T3 27 (33.3)

T4 2(2.5)
N stage

NO 80 (98.8)

N2 1(1.2)
M stage

MO 71 (87.7)

M1 10 (12.3)
Grade

1 7 (8.6)

2 15 (18.5)

3 50 (61.7)

4 9 (11.1)
Metastasis*

No 59 (72.8)

Yes 22 (27.2)

*: synchronous or metachronous metastasis
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Table 2. Relationship between microvessel density or microvascular invasion and clinicopathological variables in 81 patients with renal

cell carcinoma

No. of MVI-positive

Variables No. of patients MVD p-value fumors (%) p-value
Tumor size
<7cm 52 145.48+52.61 6 (11.5)
0.384 0.005
>7em 29 155.86+48.42 11 (37.9)
TNM stage
L I+10 49 143.82+49.01 2 4.1
ow (41D 0.243 “-D <0.001
High (III+IV) 32 157.44+53.86 15 (46.9)
T stage
L TI1+T2 52 148.56+51.78 3(5.8
ow (T1+T2) 0.881 ©5) <0.001
High (T3+T4) 29 150.34+50.56 14 (48.3)
M stage
MO 71 146.32+£49.28 11 (15.5)
0.179 0.001
M1 10 169.60+61.53 6 (60.0)
Grade
Low (G1+G2 22 137.77+47.81 3(13.6
ow ( ) 0.221 (13.6) 0.321
High (G3+G4) 59 153.46£52.01 14 (23.7)
Metastasis*
No 59 144.19+45.80 0.020 8 (13.6) 0.007
Yes 22 170.68+59.04 ' 9 (40.9) '

MVD: microvessel density, MVI: microvascular invasion, *: synchronous or metachronous metastasis
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Fig. 2. Kaplan-Meier cancer-specific survival curves according to
microvascular invasion (MVI). The survival rate of patients with
MVI-positive tumors is significantly lower than that of patients
with MVI-negative tumors (p=0.0002).

M H7] (p=0.001) Z o] (FA H2 °]AA) (p=0.007)%}
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2 AP B (p=0.508)C AtE 9} Mol Abo]d

Table 3. Univariate and multivariate cancer-specific survival analy-
sis of 81 patients with renal cell carcinoma

Univariate Multivariate
Variables
p-value Hazards ratio p-value

Tumor size 0.0095 7.647 0.008
TNM stage 0.0005 1.737 0.660
T stage 0.0121 0.223 0.176
M stage <0.0001 56.551 <0.001
Grade 0.0749 7.431 0.078
MVD <0.0001 1.005 0.442
MVI 0.0002 4.567 0.026

MVD: microvessel density, MVI: microvascular invasion
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