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Venous Invasion of the Urogenital Malignant Tumors
—CT and Sonographic Evaluations—
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Department of Radiology and Urology*, Yokohama City University School of Medicine
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CT scan and sonography for the detection of tumor thrombus in inferior vena cava (IVC) and renal
vein were clinically evaluated for 62 patients with urogenital malignancy. The patients selected for the
present study consisted of 38 cases with malignant renal tumor, 11 with bladder tumor, 8 with testicular
tumor and 5 with prostatic carcinoma. The IVC tumor thrombus was demonstrated 9 patients; 7 renal
tumor cases and 2 testicular tumor cases. Thrombosis in the latter two occured by the invasion from
lymph node metastases of the tumor. The tumor thrombus in renal veins was proved in 8 cases of the
renal tumors.

The sensitivity, specificity and accuracy of CT scan for the evaluation of the IVC tumor thrombus
were 89%, 96% and 95%, respectively. And those of sonography were 78%, 94% and 92%, respectively.
The sensitivity, specificity and accuracy for the evaluation of renal vein thrombus were 62 %, 80% and
76% by CT scan, and 50%, 80% and 74% by sonography, respectively.

The contrast enhancement with bolus injection from foot vein was a useful method to detect the IVC
tumor thrombus with CT scan. However, “pseudothrombus’ pattern due to mass of contrast solution
unmixed with blood, should be ruled out. In contrast, sonographic studies including physicodynamic
studies of vein blood stream with Doppler technique were found useful to detect the IVC and/or renal
vein tumor thrombus. However, acoustic shadows due to bowel gases occasionally interfered the
detection of these thrombi. Usually, the renal vein tumor thrombus without vein dilatation was hard to
be detected with either CT scan or sonography.

In conclusion, both CT scan and sonography were found to be useful and important procedures as
non-invasive examinations to detect the IVC and/or renal vein turnor thrombus.
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Table 1 The cases of IVC and renal vein tumor thrombosis in urogenital malignant tumors

N c5ad No. IVC tumor No. renal vein
’ thrombosis tumor thrombosis
Renal tumor 38 7 8
Renal cell ca 25 4 4
Renal pelvic ca 7 1 1
Metastatic ca 3 1 1
Wilms’ tumor 1 1 1
Lymphoma 1 0 0
Sarcoma 1 0 1
Bladder tumor 11 0
Testicular tumor 8 2
Prostatic tumor 5 0
Total 62 9 8
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Table 2 Accuracy of CT and ultrasound in IVC tumor thrombosis

IVC. tumor thrombosis
Positive: 9 cases, Negative: 53 cases

TP TN FP

Non- Sensitivity Specificity Accuracy

visualized (%) (%) (%o}
CT 8 51 2 1 0 89 96 95
us 7 50 0 1 4 78 4 92

TP: True positive, TN: True negative, FP: False positive, FN: False negative

Accuracy of CT and ultrasound in renal vein tumor thrombosis

Renal vein tumor thrombosis
Positive: 8 cases (R- 6, L- 2)
Negative: 30 cases (R-14, L-16)

Equi-  Non- Sensitivity Specificity Accuracy

N ‘

TB.IH BB BN ol visadied (%) %) (%)
cT R 3 11 0 2 2 2 50 79 70
) L 2 13 4] 0 3 0 100 81 83
5 24 (] 2 5 2 62 80 76
Us R 2 11 0 2 0 5 33 79 65
; L 2 13 ¢ 0 3 0 100 81 94
4 24 1] 2 3 5 50 80 74
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(A): Contrast CT scan with bolus injection from foot
vein ; The dilated [VC is noted as the slight opacification
with low density area in it’s lower portion. The dilated
ascending lumbar veins are observed clearly as the collater-
al pathways (long arrows).

(B) : Sonograms; Upper left: The mass is noted in the
ventral portion of the right kidney. Upper right: Hyper-
reflective echoes are present in the lower portion of the
dilated IVC (arrow).Lower left ; On right coronal scan, the
IVC is abruptly dilated from the level of the right renal hilus
(arrow). Lower right; The hyper-reflective echoes in the
IVC extend to the level of liver on longitudinal scan.

(C) : Cavogram:; The IVC is not opacified and dilated
ascending lumbar veins as the collateral pathways are
clearly seen.

K : right kidney, M : renal mass, A: aorta, C: IVC, L:
liver.

Fig. 1 Case 1. A 73 year-old male, right renal cell carcinoma with IVC tumor

thrombosis.

[EE ke & 20 L (Fig. 1-A). kL Tih, EHLEREAOAF v viCTmED
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AHE#EIRS L O To FRBIRIKEA P A0 EITEEEIR A & bR (Fig, 1-0),
D EARTETH-7, LELERETO R fEGI 2. 331k, Bk, BAEE, HEERY ¢
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TRANSVERSE SCAN LONGITUDINAL SCAN
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(A): Contrast CT with bolus injection from foot vein; The lymph nodes
metastasis is noted as the mass adjacent to the IVC and aorta. The partial
filling defect in the IVC (samll arrows) and dilated ascending lumbar vein (long
arrow) are markedly observed as the collateral pathway.

(B) : Sonograms ; The mass is observed adjacent to the IVC, and internal

echoes are seen in the IVC.
M : lymph nodes metastasis, A : aorta, C: IVC

Fig. 2 Case 2. A 33 year-old male, testicular tumor with retroperitoneal lymph
nodes metastasis and IVC tumor thrombosis.

CT F}\I'E, . TEE%&HH—&?IJ‘ 5 69;%".;%&)\15% CT = ) bhic (Flg 2_]3)
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(A) : Contrast CT with bolus injection from the cubital vein ; The dilated IVC

with inhomogenous density is noted as a finding of thrombosis.
(B): Sonograms; The IVC is compressed anteriorly by the lymph node
metastasis, but no other abnormality is observed.

(C) : Reexamined contrast CT with bolus injection from foot vein ; The IVC

is clearly drawn as normal (short arrow), and the retrocaval mass is noted

(arrow).

A aorta, C: IVC, M : lymph node metastasis

Fig. 3 Case 3. A 61 year-old male, right renal cell carcinoma with lymph node

mmetastasis.
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(A) : Contrast CT scans with bolus injection
from foot vein; Upper; The irregular shaped
filling defect, a finding of thrombus, is seen in the
IVC at the level of right renal hilus. Lower ; The
oval shaped filling defect is also seen in the IVC
at the level of iliac crests.
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DopPLER

(B) : Sonograms ; Upper left ; The scan corre-
sponding to that of CT in the upper in A reveals
normal IVC. Upper right : The scan correspond-
ing to that of CT in lower in A also indicates
normal IVC. Lower left ; Normal IVC is also szen
on longitudinal scan. Lower right; The flow
appearance of the IVC is also normal with Dop-
pler technique.

The fllling defect found in contrast CT scans
with bolus injection from foot vein (A) is con-
sidered as the “pseudothrombus” pattern.

Fig. 4 Case 4. A 34 year-old female, left renal cell
carcinoma.

CEBEOFETIEEL 2o,

F4F 3927 CTHR, 230t RTIhics
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-D).
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Fig. 5 Case 5. A 42 year-old male, left renal sar-
coma with renal vein tumor thrombosis.

(A): CT; The left kidney is almost relaced
with a huge and inhomogenous density mass. And
the left renal vein is dilated with tumor thrombus
which is seen as a low density area (arrow).

(B) : Sonogram ; The renal mass is observed as
a inhornogenous echoes area, and the left renal
vein is also dilated with hyper-reflective echoes
(arrows).

C:IVC, A: aorta, M : mass
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