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Three-dimensional MR Angiography
of Aorta with Gd-DTPA Infusion
and Breath-holding

Makoto Amanuma, Makoto Hasegawa,
Kyoko Enomoto, Tsuneya Watabe
and Atsuko Heshiki

Using the rapid three-dimensional gradient echo
technique (FLASH 18° 10/4) and Gd-DTPA adminis-
tration, we performed MR angiography (MRA) of
the thoracic and abdominal aorta during single or
double breath-holding periods. Basic in vitro and in
vivo dynamic studies showed that infusion of a
relatively low concentration (74 mg Gd/ml) Gd-
DTPA solution provided a strong and persistent
flow signal for a considerable length of time. Eleven
of 12 cases clearly demonstrated MRAs of the aorta
and its main branches without respiration-induced
motion artifacts, although visualization of secon-
dary and more peripheral branches depended on
their size, direction and injection-imaging timing.
Although limited spatial resolution and pulsatility-
induced ghost artifacts remained as problems to be
solved, the ease of this method, short examination
time and excellent arteriograms with no need for
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venous or fat suppression make it clinically accept-
able and very promising.
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Dilution of Gd-DTPA solution
Fig. 1 Signal intensity ratio v.s. dilution of Gd-DTPA. solution. Figures on x axis
represent dilution ratio of commercially available Gd-DTPA (371 mg Gd/ml)
relative to physiological saline. SIR : Signal intensity ratio of Gd-DTPA solution
relative to saline.
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Fig. 2 Time-intensity curve of aortic flow in a normal volunteer. Bolus injection
technique. (A) Variable Gd-DTPA dilution. (B) Variable aortic sites. SIR : Signal
intensity ratio of aortic flow relative to the back muscle.
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Fig. 3 Time-intensity curve of aortic flow in a normal volunteer. Slow infusion

technique. Strong signal of the aortic flow persists for a longer tirne period.
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Fig. 4 Normal aortic MRA. (A) Thoracic aorta. (B) Abdominal aorta. Aorta and its main branches are clearly
demonstrated. Note a stenosis-like appearance of right external iliac artery (arrow) due to spatial gap between two

3D slabs.

Tablel Detectable main aortic branches on recon-

structed MRAs
Thoracic Aorta (n=5)

right brachiocephalic artery

right common carotid artery

right subclavian artery

right vertebral artery
left common carotid artery
left subclavian artery

left vertebral artery

Abdominal aorta (n=6)

celiac trunk
proper hepatic artery
splenic artery
gastroduodenal artery

superior mesenteric artery

right renal artery

left renal artery

right commonm iliac artery
right external iliac artery
right internal iliac artery

left commiom iliac artery
left external iliac artery
left internal iliac artery
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Fig.5 MRA of the thoracic aorta. All original data (32
partitions) were acquired during 42 seconds single
breath hold. Jugular, renal, and portal veins are also
demonstrated as well as arterial system.
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