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Between April 1980 and June 1982, 21 patients with renal cell carcinoma underwent
large volume renal arteriography (LVRAG) to examine the involvement of the main renal
vein. Angiographic interpretations were compared with surgical or autopsy findings in all
cases. This paper reports the accuracy of LVRAG in predicting the involvement of renal
vein and analyzes the factors that affect the opacification of renal vein on 17 cases proved
to be Vo. We discuss the limitations and indications of this method.

In 16 cases (76% ) the diagnosis of renal vein involvement on LVRAG was verified to
be correct at surgery or autopsy. The remaining (5 cases, 24% ) were all false positive cases.
The major factor affecting the opacification of the renal vein was the residual volume of the
parenchyma of involved kidney. We estimated the volume of residual renal parenchyma by
the ratio residual parenchymal volume/parenchymal volume of contralateral kidney. Volume
of renal tissue was measured by computer tomography. When the ratio was over 0.5, dense
opacification of patent main renal vein was always obtained. The indication of LVRAG was
good in such cases. In those cases with less preservation of the parenchyma we could not
obtain satisfactory opacification of renal vein in spite of its patency. Taking the dosage limit

of contrast medium into consideration, LVRAG is not a good indication in such cases.

Key words: Renal angiography, Renal cell carcinoma, Renal vein tumor thrombus, Large

volume renal arteriography
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Table 1. Methods previously reported by other authors
Author Contrast Medium Injection Recorded for
Henriksson 50ml, 76% Urografin ? 20 sec

(1973)

Michel 20~40ml 5 N

(1978) 38% iodine media ’ ’

- anticipated flow
La(q%m) 23745m' gi 12ml/s (AVshunt) 12~18 sec
o contrast medium 4ml/s (necrotic)
Thomas 50ml, 60% meglumine
(1979) iothalamate hand pressure 25 sec

7 e not mentioned
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Fig. 1.

The uninvolved area was traced with light pen
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at CT viewing console
Table 2. Summary of 21 cases. undergoing LVRAG
Case No. Opacification Diagnosis of Surgery Proved Assessment
(latera- of renal vein renal vein or \Y of
lity) on LVRAG involvement autopsy LVRAG diag.
1 (t)  +4++(AVS) Vo S Vo true negative
2 (it) ++ Vo S Vo ”
3 (rt) ++ Vo S Vo ”
4 (n)  +++ Vo S Vo ”
5 (It) +++ Vo S Vo 4
6 (rt) ++ Vo S Vo ”
7 () +++ Vo S Vo 7
8 (It) +++ Vo S Vo ”
9 (i) +++ Vo S Vo 2
10 (It) ++ Vo S Vo 4
1m ) +++ Vo S Vo ”
12 (1) +++ Vo S Vo #
13 (rt) + Vv, S Vo false positive
14 (rt) + v, S Vo ”
15 (rt) - vyt S Vo G
16 (It) — v, t A Vo ”
17 (rt) - v, t S Vo ”
18 (rt) - Vit S V. true positive
19 (rt) — Vit A Va #
20 (It) = v, t S v, ”
21 (rt) — vV, t S Vv, ”
g - Y ORI E QRS TR LT R IR HICER
- B, $50EERE D VRERSh, £0lEkb A

Table 2 (3 LVRAG #3527 r2UEG0—
THhD. ZIEHIC B TS LVRAG 12 X 5 = BRO

Hah, —/R L TEORE R
TR D 5 D — B AN

izt b SR i
CELRED L DR,
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Fig. 2. Relationship among residual parenchymal volume, tumor
size, vascularity and opacification of main renal vein
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Table 3. List of 17 cases proved to be Vo
—in order of residual parenchymal volume—
Case No. Residual Size of Opacification Vascularity Collateral
parenchyma  tumor(cm) of renal vein vein
9 0.8 6X4 +++ hyper -
5 0.8 7X7 +++ hyper -
1 0.8 8 X7 +++ hyper -
4 0.7 7X6 +++ hyper -
8 0.7 7X7 +++ hyper -
1 0.7 10X 9 +++ hyper capmir v.
7 0.7 20X12 4 hypo oo v.
6 0.6 X7 ++ hypo capinr v.
12 0.6 10X 8 4+ hyper capamir v,
2 0.6 9Xx9 ++ hyper capenar v,
3 0.6 22X20 ++ hypo 3mm ?
10 0.5 10X10 ++ hYPEr  retans v.
13 0.4 10X 8 + hyper o v,
14 0.4 12X 8 + hyper capaulir v.
15 0.4 1311 - hypo cammmie v,
16 0.3 18X16 - hyper  urereno v.
17 0.2 13X12 - hyper 7mm ?
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Fig. 3. Case No. 12: Venous phase of LVRAG
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Fig. 4. Case No. 16: Venous phase of LVRAG (It.) and selective

renal phlebography (rt.)

vascularity

Fig. 5. Case No. 7: Arterial and venous phase of LVRAG
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