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Construction of Pulmonary Time-Volume
Curve Using MR: Comparison with
lung volume measurements using CT

Hiroyuki Seo, Yasutane Mori,
Takuya Kobayashi, Tsutomu Katoh,
Katashi Satoh, Hitoshi Takashima,
Motoomi Ohkawa and Masatada Tanabe

This study was conducted to investigate the effectiveness
of dynamic pulmonary ventilation using MR and to compare
it with lung volume measurements using CT. MR images
during tidal breathing and CT images at resting expiratory
level were obtained in 7 normal volunteers. The correlation
between lung volume using CT and that using MR at rest-
ing expiratory level was significant (r = 0.993, p < 0.001).
Pulmonary time-volume curves for each lobe were constructed
by applying a Fourier series. The technique used in this study
appears to be potentially useful to assess lobar lung func-
tion non-invasively and quantitatively.
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Fig.1 Correlation between the lung volume using CT and those using MR
at resting respiratery level in supine posture.(n =56, y = 0.911x + 29.4, r

=0.993)
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Fig.2 Time-volume curves in one case.(A) Time-volume curves of each lung were synchronized. (B) Time-volume curves of the left lung.
It was difficult to evaluate time lag between the curve of upper lobe (LUL)and that of lower lobe (LLL)quantitatively.
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Fig.3 Time-volume curves of the left lung in the same case as Fig.2. Time-volume curves applying Fourier series. (A)First harmonics.
(B)Second harmonics. These curves were superior to those in left figure for quantitative evaluation of pulmonary ventilation.
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