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Table 1. The Grade and % Area of Tumor Vascularity in Conven-
tional and Enhanced Power Doppler Sonography and DSA

Grade of tumor vascularity % area of tumor

0 1 2 3 4 vascularity

PD 10 20 2.57+ 2.88
CE-PD 7 5 12 6 10.16+ 10.14
DSA 3 4 11 6 6 27.1+ 20.27

PD =conventional power Doppler sonography
CE-PD =contrast enhanced power Doppler sonography
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(Fig. 1).

(Fig. 2).

(Fig. 3).

Table 2. The Grade of Necrosis, Development of Capsule and
Fibrovascular Stroma in the Pathologic Examination

Grade of pathologic findings

0 1 2 3
Necrosis 5 3 7 15
Capsule 6 8 9 7
Stroma 2 7 13 8

Stroma = fibrovascular stroma

Fig. 1. Avascular type VX2 carcinoma on conventional and en-
hanced power Doppler sonographies and DSA.

A, B. Conventional and enhanced power Doppler sonogra-
phies show no Doppler signal within the tumor.

C. DSA demonstrates few tumor staining in the tumor (black
arrows).

D. Microscopic photography (hematoxylin and eosin staining,
original magnification, x 2 (D)) of the tumor shows extensive
necrosis (more than 75% of tumor area). There is poor devel-
opment of fibrovascular stroma in the viable portion.
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0.547
(Table 3).

(p<0.05)

0.476

(p<0.05),
0.425

(p<0.05).

Table 3. Pattern of Tumor Vascularity in Enhanced Power Dop-
pler Sonography and DSA

Tumor vascularity Tumor vascularity pattern at CE-PD
pattern at DSA avascular peripheral diffuse Total
avascular 5 3 0 8
peripheral 4 6 2 12
diffuse 0 6 4 10
Total 9 15 6 30

CE-PD = contrast enhanced power Doppler sonography

Fig. 2. Diffuse type VX2 carcinoma on conventional and enhanced power Doppler sonographies and DSA.

A. Conventional power Doppler sonography shows peripheral Doppler signals in the tumor.

B. Enhanced power Doppler sonography shows markedly increased peripheral and central Doppler signals in the tumor.

C. DSA shows diffuse and homogeneous tumor staining and fine tumor vessels in the tumor (black arrows).

D. Microscopic photography (hematoxylin and eosin staining, orignal magnification, X 2) shows little necrosis with compact aggre-
gation of viable tumor cell. There are prominent fibrovascular stroma and capsule (black arrows).
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C
Fig. 3. Peripheral type VX2 carcinoma on conventional and enhanced power Doppler sonographies and DSA.

A. Conventional power Doppler sonography shows peripheral Doppler signals in the tumor.

B. Enhanced power Doppler sonography shows increased peripheral Doppler signals in the tumor.

C. DSA demonstrates peripheral tumor staining and tumor vessels in the tumor (black arrows).

D. Microscopic photography (hematoxylin and eosin staining, original magnification, X 2) shows moderate degree of tumor necro-
sis (about 50% of tumor area) and some fibrovascular stroma (black arrows).

Table 4. Correlation of Grade of Tumor Necrosis with Tumor Table 5. Correlation of Grade of Fibrovascular Stroma with

Vascularity Patterns at Enhanced Power Doppler Sonography

Tumor Vascularity Pattern at CE-PD

Grade of tumor

Tumor vascularity pattern at CE-PD

Tumor vascularity pattern at CE-PD

Grade of stroma

necrosis avascular peripheral diffuse avascular peripheral diffuse
0 0 4 1 0 1 1 0
1 1 1 1 1 4 3 0
2 0 5 2 2 2 9 2
3 8 5 2 3 2 2 4

CE-PD =contrast enhanced power Doppler sonograph

CE-PD =contrast enhanced power Doppler sonography
stroma = fibrovascular stroma
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Tumor Vascularity of Experimentally Induced VX2 Carcinoma in the
Rabbit Thigh: Evaluation with Enhanced Power Doppler Sonography and
DSA Correlated with Histopathologic Findings'

Young Hoon Kim, M.D., Joon Koo Han, M.D., Jin Wook Chung, M.D., Kyoung Ho Lee, M.D.,
Se Hyung Kim, M.D., Seog Joon Kim, M.D., Byung Ihn Choi, M.D., Kee-Hyun Chang, M.D.

'Department of Radiology and the Institute of Radiation Medicine, Seoul National University College of Medicine

Purpose: To describe findings of enhanced power Doppler sonography and DSA in experimentally induced
VX2 carcinomas in rabbit thigh and to correlate the imaging findings with the histopathologic features.
Materials and Methods: A total of 30 VX2 carcinomas were implanted in rabbit thigh, and after conventional
and enhanced power Doppler sonography and DSA, histopathologic examination was performed. Enhanced
power Doppler sonography and DSA, were used to determine the distribution pattern of tumor vascularity; to
assess its grade and the percentage of a tumor area occupied by vessels, conventional and enhanced power
Doppler sonography, as well as DSA, were used. The grade of necrosis and the development of fibrovascular
stroma and capsule were histopathologically determined. The findings of power Doppler sonography were
compared with those of DSA and the imaging features were correlated with the histopathologic features.
Results: At enhanced power Doppler sonography, the signal was either avascular (n=9), peripheral (n=15) or
diffuse (n=6), while at DSA, the corresponding totals were eight, fourteen and eight. There was statistically
significant corelation between enhanced power Doppler sonography and DSA, both in their depiction of the
distribution of patterns of tumor vascularity and as regards their findings of grade and percentage of vascular
area. As determined by both conventional and enhanced power Doppler sonography, and by DSA, grade of
necrosis and the development of fibrovascular stroma and a capsule correlated with grade and the percentage
of vascular area.

Conclusion: Experimentally induced VX2 carcinomas in rabbit thigh demonstrated various patterns of tumor
vascularity, and the findings of enhanced power Doppler sonography correlated with those of DSA. Tumor
vascularity, as demonstrated by two imaging modalities, correlated closely with grade of necrosis and the de-
velopment of fibrovascular stroma and a capsule, as revealed by histopathologic examination.
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