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Ultrasonic diagnosis of tumor thrombus extending into the inferior vena cava was studied in 5 cases in-
cluding 4 cases of renal cell carcinoma and 1 case of adrenal tumor. The extension of the turnor thrombus,
confirmed by ultrasonography, CT and angwgraphy, reached to just below the diaphragm in 3 cases and into
the right atrium in 2 cases.

The ultrasonic apparatus mainly used was a gray scale realtime scanner, but a contact compound scanner
was also used to extensively observe the inferior vena cava, and in addition, a sector scanner was also used to
diagnose the intraright atrial extension of tumor thrombus.

We studied the ultrasonic findings, namely the echopattern, shape, size and extension toward the center of
the tumor thrombus itself, widening of the inferior vena cava, and signs of renal vein thrombosis, etc. We then
compared these findings with the findings from CT and angiography.

The echo patterns of tumor thrombus were echogenic in 4 cases, and diffuse fine low in the remaining case.
These patterns correlated with those of the primary lesions. The shapes of the tumor thrombi were elongated
nodular or massive. The diameter of the inferior vena cava was widened in all cases, and the wall echoes of the
inferior vena cava disappeared in the 2 cases of greatest widening which were 5.5 cm in diameter.

In every case we were able to diagnose the existence of tumor thrombus not only by ultrasonography but
also by CT and angiography (inferior vena cavography and arteriography). On the other hand, as to the ex-
tension of tumor thrombus, ultrasound was able to diagnose its extension in 4 of 5 cases, angiography in 3 of 5
cases, but CT was able to detect extension in only one of the 5 cases.

Ultrasound was the most useful method of detecting tumor thrombus in the inferior vena cava and right
atrium and diagnosing the extending area of them because we were able o make direct observations.
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Table 1 Ultrasonic Findings of Tumor Thrombus
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" Detectability
of Renal Vein |
Thrombosis. |

4/5 5/5 4/5

* Angiography : inferior vena cavography and
arteriography,
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Fig.1 Case 1. (Pt. 1) Left adrenal tumor

A) Longitudinal supine sonogram 2cm to the right of the midline showing an elongated and echogenic
tumor thrombus (arrows) within the slightly dilated inferior vena cava. The tip of turnor thrombus
(white arrowheads) reaches to just below the diaphragm.

B) Transverse sonogram at the level of the portal vein showing a dilated inferior vena cava (arrows)
in comparison to the abdominal aorta (A), containing an irregularly shaped echogenic tumor thrombus,

C) Plain CT showing a large primary tumor mass (M) containing a low density area and displaying a
dilated inferior vena cava (arrow) having an inhomogeneous density indicative of the existerice of
tumor thrombus,

D) Inferior vena cavogram showing an intra-caval filling defect (arrows) indicative of turnor thrombus
from the left renal vein to the upper level of the 11-th thoracic vertebra, coinciding with the ultra-
sonic findings, The tip of tumor thrombus can not be seen because of the complete obstruction of
the inferior vena cava.
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Fig. 2 Case 2. (Pt. 3) Right renal cancer

A) Longitudinal supine sonogram showing the widened inferior vena cava containing elongated and large
echogenic tumor nodules (arrows) from the renal vein to just below the diaphragm.

B) Transverse sonogram at the level of the renal vein, showing the widened and occlusive inferior vena
cava filled with an irregular echogenic tumor thrombus (black arrows) continuing from the right
renal vein (white arrows). The left renal vein (LRV) is also widened-

C) Ultrasonogram of the enlarged right kidney showing the primary lesion (M). The echo pattern of
the primary lesion is almost entirely irregular and slightly echogenic.

D) Inferior vena cavograrm showing intraluminar large filling defects (large arrows) from the level of
the renal vein, demonstrating the presence of tumor thrombus. The tip of the tumor thrombus ex-
tending into the right atrium (small arrows) can be seen through the narrow lumen between the
wall of the inferior vena cava and the tumor thrombus. Collaterals through the left renal vein and
the vertebral vein are distinctly displayed.
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3D
Fig. 3 Case 3. (Pt. 4) Left renal cancer

A) Longitudinal supine sonogram just to the right of the midline showing a markedly distended in-
ferior vena cava (5.5¢m in diameter) filled with a massive echogenic tumor thrombus (large
arrows) extending from the level of the cranial side of the kidney to just below the diaphragm.
Landmarks of the inferior vena cava appear to be thinning or disappearing because of the mark-
ed distension (small arrows). The extension of the tumor thrombus into the right atrium was
suspected because of the marked distension of the inferior vena cava at the level of the dia-
phragm.

B) Transverse sonogram at the level of the left renal vein showing the distended left renal vein

(small arrows) and inferior vena cava (large arrows) entirely filled with echogenic tumor

thrombus.

Longitudinal sonogram just to the left of the midline showing the distended left renal vein

(2.8cm in diameter) (arrows) filled with echogenic tumor nodules between the superior me-

senteric artery (SMA) and the abdominal aorta (A) compressed by the distended left renal vein.

D) Left renal arteriogram, 5 seconds after the injection of contrast medium, showing marked arterio-

C

L

venous shunting indicative of renal cell carcinoma draining from the renal vein into the in-
ferior vena cava (arrows), dysplaying the existence of tumor thrombus by linear striated vessels
(white arrowheads) and large filling defects (black arrowheads) within the inferior vena cava.

E) Inferior vena cavogram showing complete obstruction of the inferior vena cava and thus the
presence of tumor thrombus cannot be determined. But marked collateral channels through the
ascending lumbar and paravertebral veins flow into the superior vena cava, and a large round
filling defect in the right atrium (4.5cm in diameter) (arrowheads) indicative of the intra-
atrial extension of tumor thrombus was demonstrated.
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Fig. 4 Case 4. (Pt. 5) Right renal cancer

A) Longitudinal supine sonogram Z2cm to the right of the midline reveals a distended and uneven in-
ferior vena cava (arrows and arrowheads) containing diffuse fine echoes caused by tumor thrombus
from the level of the right renal hilum to just below the diaphragm. No tumor nodules can he
identified.

B) Transverse sonogram at a level just cranial of the right kidney, also showing the distended in-
ferior vena cava with diffuse fine echoes in the lumen (arrows). The inferior vena cava is clearly
distended in comparison to the abdominal aorta (A).

C) Enhanced CT at the level of the upper pole of the kidney, showing the distended inferior vena
cava (4.5cm in diameter) with areas of multiple low density caused by tumor thrombus (arrow),
corresponding to Fig, 4B,

D) Inferior vena cavogram showing a distended and uneven inferior vena cava containing fusiformed
filling defects caused by tumor thrombus (arrows). The tip of the tumor thrombus extending to
just below the diaphragm is clearly visible (arrow heads). These findings match sonographic
findings.
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