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Fig. 1. Schematic diagram of segmented k-space data acquisition with
ECG trigger. Thirty-two lines of k-space are collected with centric view
order in a cardiac cycle with 150 ms trigger delay from the R wave of
ECG. An image with 256 X 128 matrices is created from data obtained in

four heartbeats.
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Table 1. Comparison of visibility of middle lobe and lingular arteries in
ten healthy volunteers. Visibility of both ASb’s and their tributaries are
evaluated by observing original and MIP images obtained by three differ-

ent techniques.

rt. ASb It. A%b
Degree of visibility
B C D A B C D
ET-FSPGR 8 2 5 3 2
FSPGR 1 3 6 2 5 3
FMPSPGR 3 7 2 8
A : visualization of arterial branches distal to A%b
B : clear visualization of A®b
C : poor visualization of A%b
D : no visualization of ASb
25.0 I p<0.01
' [ — p<0.01——]
20.0
Vascular SI 15,0
/
Lung field SD4g.0 \\
5.0
14.8+2.9 11.7+1.4 10.2+23
ET-FSPGR FSPGR FMPSPGR

Fig. 2. Comparison of ‘‘vascular signal intensity/lung field SD”’ meas-
ured in rt. lobe of ten normal volunteers. All values are mean=SD. The
mean of ‘‘vascular signal intensity/lung field SD” was significantly
higher in ET-FSPGR images than in the images obtained by other two

pulse sequences.
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TREAES A LFHEIN/Icb DT ed 5 7z, FSPGR AMBOZEE LD BN 5 & ORER1E
FMPSPGR [T 5\ Ti%, & ICEEITLE ¥ g

c \ ' — 7 Fig. 3. Original (3A) and MIP (3B) images
- of pulmonary vessels of a healthy volunteer
obtained by ET-FSPGR (a), FSPGR (b), and
FMPSPGR(c). Pulmonary vessels are
demonstrated with the least artifacts in the
ET-FSPGR image. Note that the signal inten-
sity of vessels in the ET-FSPGR image is
higher than that in the FSPGR image. Pulmo-
nary vessels adjacent to the heart are visual-
ized most clearly in the MIP image obtained
by ET-FSPGR.
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ECG triggered k-space segmentation fffHic X % fiff MRA

Table 2. Comparison of MRA’s obtained from five patients by ET-
FSPGR, FSPGR and FMPSPGR in the demonstrability of the anatomi-
cal relationship between pulmonary nodule and surrounding vasculature.

Degree of demonstrability A B C
ET-FSPGR 5

FSPGR 3 2

FMPSPGR 1 3 1

A : clear demonstration of nodule-vasculature relationship
B : poor demonstration of nodule-vasculature relationship
C : no demonstration of vasculature adjacent to the nodule

a b c

Fig. 4. A case of organizing pneumonia in lingular segment. MIP images obtained by ET-
FSPGR(a), FSPGR (b), and FMPSPGR (c). Lingular vessels are most clearly visualized on
the MRA created from ET-FSPGR images, and the relationship between ASa (arrow) and the
nodule is easily recognized. The MIP image obtained by FSPGR is degraded by poor vascular
intensity, and the MIP image by FMPSPGR is heavily stained with artifact from the heart.
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Pulmonary MR Angiography Using Fast SPGR with ECG Triggered
k-Space Segmentation
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Fast SPGR with ECG triggered k-space segmentation (ET-FSPGR) was applied to pulmonary
MR angiography (MRA) in order to improve the demonstration of pulmonary vessels neighboring
the heart. 10 healthy volunteers and 5 patients with pulmonary nodule in middle lobe or lingular seg-
ment were scanned by ET-FSPGR, fast SPGR (FSPGR) and fast multiplanar SPGR (FMPSPGR),
and obtained images were compared with one another to evaluate the efficacy of ET-FSPGR.

The ET-FSPGR images were obtained with a TR of 6.7-7 ms, TE of 2.3-2.5 ms, flip angle of 15°,
imaging matrix of 256 x 128, FOV of 34-38 cm, and slice thickness of 7-10 mm. Thirty-two views in
a cardiac cycle were acquired in centric view order with trigger delay of 150 ms in order to utilize the
flow related enhancement to the utmost. Scan parameters for FSPGR and FMPSPGR were the same
as those in the ET-FSPGR imaging, except for TR of 32 ms and flip angle of 20° in FMPSPGR se-
quence. For each scan, eight coronal planes were determined to include middle lobe and lingular seg-
ment.

In visual assessment, middle lobe and lingular vessels of healthy volunteers were depicted most
clearly in the images obtained by ET-FSPGR. The mean of ‘‘vascular signal intensity/lung field SD”’
was significantly higher in ET-FSPGR images than in the images obtained by other two pulse se-
quences. In the patients with pulmonary nodules, the anatomical relationship between the nodule
and surrounding vasculature was most clearly demonstrated in MIP images obtained by ET-
FSPGR.

Pulmonary MRA using ET-FSPGR proved to be a useful technique for demonstrating vasculature
neighboring the heart, and was thought to be helpful for diagnosing pulmonary diseases involving
middle lobe or lingular segment.
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