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Fig.1. A case of a 39-year-old female with a carcinoid
in the right lung.

(a) A chest x-ray film by a postero-anterior projection
reveals a mass (arrow) measuring about 1 cm in
diameter in S3 of the right lung. (b) A conventional
angiogram by a right anterior oblique projection using
digital subtraction angiography (DSA) demonstrates
the truncus superior (arrowhead) and the interlobar
artery (arrow). However, it does not show a mass
because the tumor’s feeding arteries are not pulmonary
arteries but bronchial arteries. (c) This MR angiogra-
phic data was obtained without holding one’s breath
and by an imaging time of about 8 minutes. An MR
angiogram by the same projection as the conventional
angiogram (Fig.1 b) displays the truncus superior
(black arrowhead) and the interlobar artery (black
arrow) and at least the 5th branches of arteries.
Furthermore, it also shows a nodule (white arrow),
which is higher than the intensity of the lung field.
There is no abnormal vessel near the nodule as seen in
a case with AVF (Fig.2). The vague demarcation of
vessels in the right middle and lower lobes is due to
cardiac motion and/or respiratory motion.
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Fig.2. A case of a 34-year-old female with an arteriovenous fistula (AVF) in the right lung (S6).
(a) A chest x-ray film by a postero-anterior projection reveals a mass (arrow) measuring about
1 cm in diameter in the right lateral middle lung field. (b) A chest x-ray tomogram shows a
mass (black arrow) measuring about 1 cm in diameter in connection with vessels which are
thought to be A6b (white arrow) and V6b (white arrowhead). (c) A conventional angiogram
by a right anterior oblique projection using cine film demonstrates a nidus (black arrow) in
connection with A6b (white arrow) and V6b (white arrowhead). (d) Precontrast stereoscopic
3D TOF MR angiograms with an imaging time of about 8 minutes reveal a nidus (black arrow)
in connection with A6b (white arrow) and V6b (white arrowhead). (e) Postcontrast stereo-
scopic 3D TOF MR angiograms show the drainage vein (V6b) (arrowhead) clearer than that on
precontrast MR angiograms (Fig.2 d).
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Fig.3. A case of a 67-year-old male with a lung cancer in the right lung.

(a) A transaxial proton density MR image (SE 1532/22) at the level of the center of a mass
reveals a mass (arrow) measuring about 7cm in diameter and is compressing the right interlober
bronchus (curved arrow) in the right lung. (b) A conventional angiogram by a right anterior
oblique projection using DSA shows that the interlobar artery (arrow) is compressed and
narrowed. (c) In this case, four MR angiographic data sets are obtained by holding one’s
breath and each has an imaging time of about 20 seconds. An MR angiogram by the same
projection as the conventional angiogram (Fig.3 b) shows that the interlobar artery (arrow) is
compressed by a huge mass and its peripheral signal intensity is very weak. There is a relatively
good correlation between the conventional angiogram and the MR angiogram.
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Pulmonary 3 dimensional (3D) time-of-flight (TOF) MR angiography was performed with a
body coil using a 1.5T superconducting MR system in order to evaluate its clinical utility.

In this study, fourteen cases of intrathoracic diseases (twelve lung cancers, one carcinoid and
one arteriovenous fistula (AVF)) were studied. Two kinds of three-dimensional steady-state
free precession pulse sequences were used (TR=40ms, TE=7ms, flip angle=20 degrees, slab
thickness=96mm, 64 partitions, matrix=192x256, FOV=320mm, one acquisition, imaging
time=about 8 min ; TR=12ms, TE=5ms, filp angle=20 degrees, slab thickness=32mm, 16
partitions, matrix=100x128, FOV =300mm, one acquisition, Imaging time=about 20s). All
images were processed by an area-cut method to eliminate signals from the chest wall and then
were processed with a maximum-intensity projection algorithm.

One the average, the 3D TOF MR angiograms displayed the 5th branches of the pulmonary
arteries in the upper lobes and the 4th branches in the middle and lower lobes. All masses were
visualized by MR angiograms. In all cases the 3D TOF MR angiograms demonstrated relations
between masses and surrounding vessels. Furthermore, in a case of AVF, a draining vein was
clearly shown by MR angiograms using a paramagnetic agent and were distinguished from a
feeding artery.

Therefore, pulmonary 3D TOF MR angiography is useful to evaluate intrathoracic masses.
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