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Fetal Lung Volume Measurement by MRI with
High-speed Imaging Systems
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Abstract | Although ultrasonography is widely used for fetal morphologic observation, magnetic
resonance imaging (MRI) has gained popularity as a new prenatal diagnostic method with recent
introduction of high-speed imaging systems. Infants with lung hypaoplasia affecting respiratory
function require intensive management starting immediately after birth. Therefore, accurate prenatal
differential diagnosis and severity evaluation are extremely important for these fetuses. The aim of
this study is to measure fetal lung volume using a computer-based, three-dimensional MRI imaging
system and to evaluale the possibility ol clinical applications ol this procedure.

[Methods] A total of 96 fetuses were evaluated, all were morphologically abnormal, and MRI was
done for advanced assessment from 24 to 39 weeks gestation. Three-directional views of fetal chest
were imaged by Signa Horizon, 1.5 Tesla, version 5.6 (General Electronics) with the following
conditions : coil : TORSO coil, sequence : SSFSE (single shot fast spin echo), slice thickness : Smm,
and imaging speed © 2 seconds/slice. To calculate the lung volume and create three-dimensional
image, the lung area in each slice was traced out, then multiplied using computer image processing.
Simultaneously, the volumes of all slices were summed to give the volume of each lung. Linear
regression analysis and analysis of covariance (ANCOVA) were used for statistical analyses.
[Results] In all cases, clear images were obtained, and were adequate for three-dimensional
evaluation of the fetal lung. Thirty-five fetuses had poor outcomes, such as intrauterine fetal death,
neonatal death, and intensive respiratory care. Regression lines of lung volume versus gestational
week were calculated for these fetuses with poor outcome and 61 other fetuses with good outcome.
ANCOVA | with gestational week as a covariant, revealed a significant intergroup difference in the
lung volume (p<0.001). Similarly, regression lines of lung volume versus fetal body weight
estimated by ultrasonography were calculated. ANCOVA |, with body weight as a covariant, also
revealed a significant difference between the two groups (p<0.001).

[Conclusion] MRI measurement of fetal lung volume is a promising method for evaluating fetal
pulmonary hypoplasia and prognosis.
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Fig.1 Measurement procedure of fetal lung volume by MRI
Analysis of the data was computed by the Advantage Windows RP software.
A) Starting from the apical or caudal pole, the contour of the lung on the transverse plane was
outlined with a cursor (shadowed portion) and stored.
B) An interpolated polyhedric body was calculated from the shapes and distances of the single
slices by the software. The same measurement procedures were performed in the left lung and

right lung separately.

C) Finally the total lung volume was calculated.
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Fig.2 Correlation between total lung volume and gestational age in 2 groups
The regression lines (solid line) and 90% confidence intervals (dotted line) are shown.
good prognosis group : open circle, poor prognosis group : closed circle.
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Fig.3 Correlation between total lung volume and estimated body weight in 2 groups
The regression lines (solid line) and 90% confidence intervals (dotted line) are shown.
good prognosis group : open circle, poor prognosis group : closed circle.
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