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Contrast-enhanced 3D MR Angiography of the
Chest and Abdomen with Breath-holding
Using Phase Reordering

Makoto Amanuma”, Eiichi Sugimoto”),
Hisashi Hirata”, Kyoko Enomoto", Tsuneya Watabe",
Toshihiko Kimura®, Osamu Takizawa®
and Atsuko Heshiki"

This report presents the feasibility of phase-reordered
contrast-enhanced three-dimensional MR angiography in 32
consecutive patients with vascular abnormalities in the chest
and abdomen. To suppress motion artifacts due to respiratory
corruption, a phase-reordering technique was introduced so
that the low frequency components of the phase data were
obtained first during the imaging period. Image quality and
degree of motion suppression were assessed by four
radiologists independently without information on breath-
holding time.

Abnormalities were detected in 30 cases (93.8%) , and
their extent was correctly assessed in 28 cases (87.5%) .
More confident assessment was possible in abnormalities of
the pulmonary vessels and thoracic aorta than in those of the
abdominal aorta and portal venous system. With phase
reordering, more than 20 seconds of breath-holding ensured
image quality sufficient to correctly assess the vascular
abnormalities. While this technique is easy and requires only
single breath-holding, it can provide excellent MRA without
slice-to-slice spatial rnisregistration,
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Fig.1 Image quality of MRAs in different imaging areas

PA : pulmonary arteries, T-Ao : thoracic aorta, A-Ao: abdominal aorta,

PV: portal venous system
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Fig.2 Degree of respiratory motion suppression relative to the breath
holding periods
The transverse axis represents intervals of breath holding.
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Fig.4 MRAs with 30-40 seconds breath
holding

(A) Aneurysm of the descending thoracic
aorta in a 76-year-old man. Oblique
coronal MRA provides information about
its size, location, and extent.

(B) Superior mesenteric varices in a 60-
year-old woman. MRA shows a dilated
right ovarian vein (arrow)which
continues from superior mesenteric
varices. Portal vein is not demonstrated
due to thrombosis by hepatic cell cancer.
Note coexisting splenic varices with
splenorenal shunt (arrow heads). J -
(A

2B Y, FHEAREETD - 72 DI IEERI10B U T O 1
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(Fig.4, 5).

Fig.3 MRAs with 20-30 seconds
breath holding

(A) Thoracic aortic aneurysm in a 54-
year-old man. 30 degrees oblique
MRA demonstrates a small saccular
aneurysm outporching from the aortic
arch (arrow). Note an incidentally
found infrarenal aortic aneurysm
(arrow heads).

(B) Gastric varices in a 70-year-old
woman. Due to motion artifact origin
and extent of the varices are unclear.
This image was sicored as poor.
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(A) (B)
Fig.5 MRAs with full breath holding
(A)Lung cancer in a 58-year-old man. MRA demonstrates a large tumor involving the upper lobe branch of
the right pulmonary artery. From original images turor extension into the superior vena cava was also
detected and operatively confirmed.
(B) Gastroesophageal varices in a 64-year-old women. MRA reconstructed from selected 25 original partition
images. Developed gasroesophageal varices with splenorenal shunt(arrow) are demonstrated.
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