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Influence of lung inflation on arterial spin labeling signal in MR perfusion imaging of human lungs

FAN Li, LIU Shi-yuan” , XIAO Xiang-sheng, XU Xue-yuan (Department of Radiology, Changzheng Hospital, Second Military
Medical University, Shanghai 200003, China)

[ABSTRACT] Objective: To investigate the influence of lung inflation on MR perfusion imaging of human lung using an arterial
spin labeling sequence called flow sensitive alternating inversion recovery (FAIR). Methods: Coronal perfusion-weighted images
were obtained at different respiratory phases from 10 healthy volunteers on a 1. 5T whole body scanner (GE medical system) u-
sing FAIR sequence. The changes of tagging efficiency of pulmonary parenchyma (ASI %), pulmonary blood flow and area of
the scanning slice of different respiratory phases were analyzed. Results: (1) Significant difference was found in ASI% between
different respiratory phases(right lung P=0. 021 5,left lung P=0. 008 4), with that at end expiration greater than that at end
inspiration. (2) Significant difference was also found in pulmonary blood flow at different respiratory phases (right lung P=
8.92X10 7 ,left lung P=0.000 2), with that at end expiration higher than that at end inspiration. (3) The areas of the scan-
ning slice were also significantly different at different respiratory phases (right lung P=2. 94 X107’ ,left lung P=0. 000 5),
with that at end inspiration larger than that at end expiration. Conclusion: Pulmonary blood flow during expiration is
higher than that during inspiration, which might be due to the decreased lung volume and increased vascular density during
expiration.
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Fig 1 Cardiac triggering scheme
Inversion time (TI) was 1 000 ms and SSFSE was used for acquisi-
tion. IR: Inversion radiofrequency; SSFSE: Single shot fast spin ech-

0; TD2:Delay time 2; TDI1:Delay time 1

(5) Fl SSFSE-FAIR F# 51, 760 i &F 5k 7 38, 49
SITE RS AR SR B SRES T T H i, FAIR

J¥ 2 4. TE/FA=26. 4 ms /45°, FOV 40 cm X 40
cm, Matrix 256 X 128, Slice Thickness 8 mm.,
Spacing 0 mm, TI=1 000 ms,
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® 1 AEFFRBWAE ASI% ., PBF, Area £iit %
Tab 1 ASI% ,PBF and area of right and left lung at different respiratory phases

(n=10,7+5s)
Right lung Left lung
Index Area Area
0 N & - N a
ASI% PBE (X10%,A/mm?) ASLA PBF (X10%,A/mm?)
Expiration 1.12+0.31" 90.78417.35** 12.5943.23** 1.0140.24** 91.08+18.68** 12.34+3.08" "
Inspiration 0.71+0.18 52.85+8.75 17.774+4. 24 0.70+0.11 54, 58410.70 17.34+4.98
P value 0.021 5 8.92X10° 2.94 X10°° 0.008 4 0.000 2 0. 000 5

*P<C0.05, " * P<C0. 01 vs inspiration group
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Fig 2 Control image, tagged image and PBF image acquired with FAIR at different respiratory phases

A-C: Control, tagged and PBF image at end expiration; D-F: Control, tagged and PBF image at end inspiration; B and E show the outline of

lung with special software
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