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Fig. 1. A) Maximum inspiratory phase B) Maximum
expiratory phase A 36 year old man, normal volun-
teer. Sagittal fast SPGR image (Fast GE 8/2.2 ms/20
deg) shows the changes from inspiratory to expirato-
ry phase.
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Table 1. Lung Volume Changes (ml) in Controls

Age/Sex RUL RML RLL LUL LLL ToLV VC

26/M 586 290 1222 790 942 3890 4640
26/M 430 264 717 612 863 2886 4040
27/M 687 296 1109 980 1112 4184 5870
28/M 532 209 839 663 748 2991 4460
30/M 563 355 944 927 853 3642 4770
35/M 529 258 1133 608 1022 3550 3800
36/M 458 148 1003 560 852 2921 4070
38/M 496 262 812 656 663 2889 3750

Abbreviation are used: RUL; upper lobe, RML, right
middle lobe RLL; right lower lobe, LUL; left upper lobe,
LLL; left lower lobe, ToLV; total lung volume, VC; vital
capacity

Table 2. Lung Volume Changes (ml) in Patients with
Lung Cancer

Age/Sex RUL RML RLL LUL LLL PA OP
60/M  647* 209 584 -

59/M 632 139 319* - +
56/M 469* 783 — -
51/F 171 151* — +
70/M 739 535% — -
73/M 344 532* —

82/M 67 16% — -
55/M  611* 72 723 + -
71/M  380* 160 638 + -
83/M 265 62 278 +

52/M 272 489 + -
75/M 1* 196 + +
77/F 229 337 + -

* indicates the lobe in which the tumor was present
Abbreviation are used; RUL; right upper lobe, RML,
right middle lobe, RLL; right lower lobe, LUL; left up-
per lobe, LLL; left lower lobe, PA; pleural adhesion,
OP; obstructive pneumnia
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Fig. 2. A) Maximum inspiratory phase B) Maximum
expiratory phase A 59 year old man with squamous
cell lung cancer. Tumor is shown in right lower lobe

without pleural adhesion.

Fig. 3. A) Maximum inspiratory phase B) Maximum
expiratory phase A 83 year old man with squamous
cell lung cancer. Tumor is shown in right lower lobe
with pleural adhesion.
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MR Evaluation of Individual Pulmonary Lobar Volume
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The purpose of this study was to estimate respiration-dependent volume changes of the individual
pulmonary lobes using MRI. The subjects included 8 controls who were healthy volunteers, ranging
in age from 26 to 38 years and 13 lung cancer patients, with age range of 51 to 82 years. MR images
were obtained with a 1.5 T system. A series of gradient echo images were acquired using phased
array coil with a fast SPGR pulse sequence and the following parameters : TR/TE/flip angle=8-10
ms/2.2 ms/20 degrees, one excitation, 256 x 128 matrix, and 350 mm field of view. Sequential
images were obtained one slice per second from maximum inspiratory phase to maximum expiratory
phase, and respiratory volume for each lobe was obtained by MRI.

The pulmonary lobar volumes of the controls were : right upper lobe, 535 ml ; right middle lobe,
260 ml ; right lower lobe, 972 ml ; left upper lobe, 725 ml ; and left lower lobe, 882 ml. In lung can-
cer patients, the measured volume changes showed a tendency to decrease when the tumor was
present in the lobe. When pleural adhesion or obstructive pneumonia was present, this tendency
became particularly notable.
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