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The purpose of this study was to obtain vivid and precise images of intrarenal venous branching
using DSA for renal arteriography.

The type of system used was an ADAC DPS-4100C with 70—80 kVp, and 320 mA, 25—50 msec at
6 frames/sec.

The duration was 10 sec and the matrix size was 512 X 512.

In order to retain clear subtracted images of intrarenal venous branching with minimal noise the
three frames were selected on the time-density curve of DSA: (Fig. 3).

1) aframe on which renal arteries disappear (frame X),

2) the frame with highest renal venous density value as (frame Y),

3) thedifference of the nephrogram density between X and Y frames in which only the density of
the nephrogram decreases (frame Z).

The mask image is the image subtracted by the equation of the weighted averaging method on X
and Z frame and is subtracted from the image of Y frame in the final step.

By this method, 40 kidneys in 36 patients were studied, and the intrarenal venous branches up to
the interlobar vein was clearly demonstrated in 28 of these cases (70%).

This method is useful to estimate the extent of intrarenal lesions and detect abnormal renal blood
flow compared with conventional temporal subtraction method.
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Fig. 1 Region of interest for measurement of DSA
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Fig. 2 Wash-out effect of piled physiological
saline on time-density curve of DSA.
(a) Administration of contrast medium only. (b)
Physiological saline is piled on contrast medium.
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Fig. 3 Diagram of averaged subtraction for renal

venous system.
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Fig. 4 (a) Time-density curve of DSA on a normal functioning kidney. (b)
Image of X frame. (¢) Image of Z frame. (d) Subtraction image formed by
averaging method between X and Z frames. (e) Image of Y frame. (f) Image
formed by subtracting (d) from(e). (g) Image of renal venous system formed

by temporal subtraction method.
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Table 1 Visualization of intrarenal venous
branches in 40 kidneys

Visualized at the level of No. of cases
Renal vein 5
Segmental vein 7
Interlobar vein 23
Arcuate vein 5
Poorly visualized case 5/40=12.5%

Excellently visualized case 28/40=70.0%
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TREXWZBEABIRE #H S h, 688Kk
BB L VEHIATWHRTTHS (Fig,
5b),
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Fig. 5 Right renal cell carcinoma
(a) Arterial phase shows large hypervascular mass
in the middle pole of right kidney. (b) Venons
phase yet shows hypervascularity at the site. Intrar-
enal venous branches of the upper and lower poles
seems to be intact.
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Fig. 6 Left renal cell carcinoma
(a) Venous phase of temporal subtraction shows
collateral venous sign.(b) These findings became
more distinct on the averaging subtraction method.
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Fig. 7 Left renal injury
(a) Arterial phase shows abruption of intrarenal
arteries and defect of nephrogram in the lower half
of left kidney.(b) Venous phase also shows abrup-
tion of intrarenal venous branches at the site.
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Fig. 8 Left renal venous hypertension. Intrarenal
venous branches are well visualized. Retrograde
opacification of left ureteric vein is also well
visualized. In this case, left renal venous pressure
was 17.5cm of H,0.
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Fig. 9 Right renal cell carcinoma. Venous phase
shows ill-defined filling defect in the main branch
of right renal vein suggesting tumor thrombus.
But, there is no evidence of tumor thrombus in
the right renal vein on the postoperative speci-
men.
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