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Fig. 1. The scheme of the MR imaging of the phantom of
renal artery. The pump, the valve, and the timer were
arranged outside of the MR room.
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Table 1. The Angle between Aorta and Renal Artery in
Healthy Kidney Donors (n=100)

Mean =+ SD () p-value
Sex Male (70) 54 + 11
Female (30) 51 + 10 0.168
Right renal artery (50) 52 + 10
Left renal artery (50) 55 % 11 0.170

The number in parenthesis is the number of patients

Fig. 2. 3D-TOF MR image of 90° phantom. Signal loss is
seen on the initiating portion of renal artery (arrow).
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Fig. 3. The time-peak velocity curve of aorta in a pulsa-
tile flow. The peak velocity of the flow in the aorta of
90° angled phantom were higher than those of 30° and
60° angled phantoms particularly in the systolic phase.
However, the pattern of the peak velocity in a cycle
showed no significant difference.
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Fig. 4. The time-peak velocity curve of renal arteries in a
pulsatile flow. The peak velocity of the flow of the renal
arteries of the each angled phantom showed no signifi-
cant differences in flow pattern.
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Fig. 5. The signal intensity profile of each angled phantom at the same distance (0 mm (A), 4mm (B), 8 mm (C), 12mm
(D)) where signal intensity measured. The signal intensity of 60-degree phantom shows lower value than that of 90-
degree phantom though a cycle at the distances of 0 mm and 4mm, which suggesting low value of signal intensity does
not simply mean signal loss on 3D-TOF MR angiography.
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——_ Fig. 7. The relative decrease of signal intensity measured at
0, 4, and 8 mm distance to the signal intensity measured at
=8 12mm distance from the ostium of the renal artery in each
P Tl angled phantom. The signal intensity at distances of 0 mm
%“3 100 ¢ e (A) and 4mm (B) from the ostium of the renal artery of 90°
g 50 | =605 | phantom showed significant constant decrease through a
E 0 : —a—305 | pulse cycle in contrast with in 60° and 30° phantoms in
2 501 3 5 7 91113 ' which the signal intensity showed significant decrease only
~100 in low-velocity phase. The change of signal intensity in 8
- 150 mm distance (C) showed no significant difference between
Cardiac phase (24/beat) each angled phantoms.
cf* ——= —— —— *: ASI=SIiamm —SId

ASI ; signal decrease,

STi2mm ; signal intensity measured at 12mm distance from the ostium of renal artery.
Sid : signal intensity measured at 0, 4, and 8mm distance from the ostium of the renal artery.
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Fig. 8. The ratio of signal decrease to the signal intensity
measured at 12mm distance from the ostium of the renal
artery in each angled phatom. The signal intensity at
distances of 0mm (A) and 4mm (B) from the ostium of the
renal artery of 90° phantom only shows constant decrease
more than 50 % through a pulse cycle.

*: rSI = (SIi2mm — Sid)/ SI12mm

rSI:ratio of signal decrease

SIiamm: signal intensity measured at 12mm distance from
the ostium of renal artery.

Sid :signal intensity measured at 0, 4, and 8 mm distance
from the ostium of the renal artery.
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Effect of Angulation between Aorta and Renal Artery
on Signal Void of Proximal Renal Artery
on MR Angiography : Phantom Study'

Byoung Wook Choi, M.D., Myung Joon Kim, M.D., Eun-Kee Jeong, Ph.D.,
Seong Joon Hong,M.D.? Hae-Young Kong, M.S.?, Sam-Hyeon Lee, Ph.D’.

. Department of Diagnostic Radiology Yonsei University College of Medicine
Research Institute of Radiological Science, Yonsei University
2Department of Urology Yonsei University College of Medicine
. Department of Physics Yonsei University College of Natural Science

Purpose: To determine the effect of anglulation between aorta the and renal artery on signal loss
in the proximal renal artery, as seen on magnetic resonance angiography by phantom study using a
pulsatile flow model.

Materials and Methods: Three phantoms of aorta and renal artery with angulation of 90°, 60°,
and 30° were obtained. Pulsatile recirculating flow (4a%W /W glycerin, 60 bpm) was used for MR
angiography. First, axial 3D-TOF images were obtained and reconstructed. MIP images were
analyzed for the presence, area, and location of signal loss. 2D-PC images were obtained
perpendicularly to the renal artery at a distance of 0, 4, 8 and 12mm from the ostium. To calculate
mean signal intensity of the renal artery, a ROI was drawn on 2D-PC images. To correlate signal
loss in 3D-TOF images with signal decrease in 2D-PC, we analyzed changes in signal intensity dur-
ing one pulse cycle according to change of angulation and distance from the ostium of the renal ar-
tery by the calculated values of relative signal decrease and ratio of signal decrease.

Results: A signal loss was observed up to 4mm from the ostium of the renal artery only in the
case of the 90° phantom. Because the signal intensity measured in the 2D-PC image of the 90° phan-
tom was higher than that of the 60° phantom the signal loss observed in the 3D-TOF images of the
90° phantom could not be explained by the magnitude of measured signal intensity alone. Relative
signal decrease only at a distance of 0 and 4mm in the 90° phantom was evenly increased through
a pulse cycle and the ratio of signal decrease at the same location was more than 50%. In contrast
to the results of the 90° phantom, those of 60° and 30° showed decreased of signal intensity mainly
during the diastolic phase.

Conclusion:Signal loss should become apparent at a certain angle between 60° and 90°.
Decreased signal intensity causing signal loss in 3D-TOF was maintained throughout the systolic
and diastolic phase of a pulsatile cycle and correlated with the ratio of signal decrease.

Index words:Magnetic resonance(MR), vascular studies
Magnetic resonance(MR), artifact
Renal arteries, MR
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