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Fig. 1. A. Dupplex Doppler sonogram of left kidney before ureteral ligation. Doppler sonogram on interlobar vein shows oscillat-
ing, wavy Doppler form of the renal vein with periodic reduction of the venous flow (arrows). The impedance index of interlobar

vein was 0.4.

B. Dupplex Doppler sonogram obtained 30 minutes after ureteral ligation shows some flattening of Doppler waveform of the renal

vein. The impedance index was 0.19.
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(Table

Table 1. Impedance Index According to Time Difference Before

and After Ureteral Ligation (mean+ standard deviation)

Obstruction*  Non-obstruction™ p-value

(n=12) (n=12)
Before ligation™  0.335% 0.054  0.338% 0.006 >0.05
At 30-min® 0.225+ 0.042 0.310% 0.034 <0.05
At1-h 0.195+ 0.045 0.336% 0.036 <0.01
At3-h 0.181+ 0.028  0.314+ 0.038 <0.01
At 6-h 0.161+ 0.026  0.316% 0.053 <0.01
At9-h 0.159+ 0.020  0.318+ 0.036 <0.01
At 24-h 0.200+ 0.063  0.302+ 0.051 <0.01

(p<0.05).

12

24

(Fig. 4).

Table 2. Impedance Index Differences Between Obtructed and
Nonobstructed Kidneys Following Ureteral Ligation (mean+ stan-

dard deviation)
Obstruction*  Non-obstructiont p-value
(n=12) (n=12)
At 30-min™ 0.093+ 0.030 -0.013+ 0.034 <0.05
At1-h 0.126+ 0.046 -0.019% 0.051 <0.05
At 3-h 0.156+ 0.055 0.020% 0.059 <0.05
At6-h 0.176% 0.046  0.019+ 0.056 <0.05
At9-h 0.178+ 0.066  0.017+ 0.062 <0.05
At24-h 0.135+ 0.047  0.036+ 0.075 <0.05

* : kidney with ureteral obstruction
t: contralateral kidney without ureteral obstruction

¥: baseline measurement before ureteral ligation
¥ : measurement after ureteral ligation

min : minutes
h : hour(s)
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Fig. 2. Dupplex Doppler sonograms of contralateral nonobstructed kidney before (A) and 30 minutes after (B) ureteral ligation.
Doppler sonogram shows preserved normal oscillation in the Doppler waveform of the contralateral nonobstructed kidney after

ureteral ligation.
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Fig. 3. Change of the impedance index of renal vein before and
after ureteral ligation. After ureteral ligation, the impedance
indexes were significantly lowered in ostructed kidneys than
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Fig. 4. Histology of the resected specimen in non-obstructed (A) and obstructed kidneys (B). The obstructed kidney showed conges-
tion and widened Bowman'’ s space in the glomeruli compared to non-ostructed kidney (H and E, x 100).
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Renal Vein Doppler Sonography in Rabbits with Acute Ureteral
Obstruction: Usefulness of Impedance Index of Renal Vein'

Kyung-Myung Sohn, M.D., Su-Kyo Chung, M.D., Sung-Yong Lee, M.D.
'Department of Radiology, The Catholic University of Korea, College of Medicine, Seoul, Korea

Purpose: To evaluate the usefulness of the impedance index of the renal vein for the diagnosis of acute ob-
structive uropathy in rabbits.

Materials and Methods: Ligation of the left ureter was done in 12 rabbits. Doppler sonography of the interlobar
veins in both kidneys was checked before and 30 minutes, 1, 3, 6, 9 and 24 hours after ureteral ligation. The
venous impedance index (peak flow signal-least flow signal)/peak flow signal was compared between the ob-
structed and non-obstructed kidneys for all periods. The change in the impedance index after ureteral ligation
was also compared between the obstructed and non-obstructed kidneys.

Results: A decrease in the impedance index of the intrarenal vein was observed starting from 30 mins after
ureteral ligation, and the index remained low up to 24 hours after ureteral ligation. The obstructed kidneys
had a significantly lower impedance index than the contralateral kidneys for all six of the postligation mea-
surements (p< 0.05). There were significant differences in the change of impedance index after ureteral liga-
tion between the obstructed and non-obstructed kidneys (p< 0.05).

Conclusion: The impedance index of the intrarenal vein was significantly decreased in the obstructed kidneys.
The measurement of the impedance index of the intrarenal vein using Doppler sonography could provide a
useful method of diagnosing obstructive uropathy.
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