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Evaluation of Alveolar Dead Space in Pulmonary Embolism by
Using Functional Images

Isamu Narabayashi, Toru Suematsu, Chieko Takemura, Kazuro Sugimura,
Ryuji Onishi, Kazuo Ito, Michimasa Matsuo, Yoshio Inoue,
Shoji Nishiyama and Shuji Kimura
Department of Radiology, Kobe University School of Medicire, Kobe

Research Code No. @ 722

Key Words : Alveolar dead space, Functional image,
Pulmonary embolism, V dot /Q dot ratio, Single
photon emission CT

Ventilation studies with Xe-133 gas and Kr-81m gas, and perfusion imagings with Tc-99m MAA
were performed in 32 patients for diagnosing pulmonary embolism.

Alveolar dead space on functional image was studied. V dot/Q dot ratios were greately increased in
the embolic regions within lungs, in which ventilation persisted despite no or decreased blood flow.
Therefore, functional image of V dot/Q dot ratios could determine areas of wasted ventilation optically.
We could also make laminal display of V dot/Q dot image by reconstruction of singl photon emission CT
with continuous inhalation of Kr-81m gas and intravenous injection of Tc-99m albumin microsphere.
Few cases showed reduction of %FEV1.0 and many cases were hypoxic hypocapnia. The size and
number of alveolar dead space on functional image were not always related to the results of arterial
blood gas analysis. It is considered that these findings resulted from the presence of intrapulmonary
shunts in the embolic regions.
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Table 1 Extent of perfusion defects vs incidence of decrease in values of pul-

monary function test

Perfusion defect BVC WFEV,, Pa0, PaCO, DLeo
Labor
~Segmental 1/6 5/5 4/5 1/3
Subsegmental
~Inhomogeneous 3/5 2/3 1/3 0/1
Total 4/11 7/8 5/8 1/4

Simply “mTe.MAA
Fig. 1-b.

v/ Q image
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MTT image
Fig. 1-d.

Fig. 1-a Case 1, PA chest X-ray shows no apparent abnormality.

Fig. 1-b Case 1, ¥"Kr ventilation image appears to be normal. *"Tc-MAA
perfusion image demonstrate multiple segmental and subsegmental defects of
blood flow to the embolic regions within the both lungs. V dot/Q dot functional
image shows existence of multiple areas of alveolar dead space.

Fig. 1-¢ Case 1, ***Xe ventilation study is unremarkable in the entire lung, both
upper regions, both middle regions and both lower regions.

Fig. 1-d Case 1, *Xe MTT image is normal.
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Fig. 2-a. Chest X-ray

Anterior view

Posterior view

Fig. 2-b. ®"Tc-MAA
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c, *Xe MTT image

Fig. 2-a Case 2, Chest roentgenogram shows no apparent abnormality at 24
hours after lymphography.

Fig. 2-b Case 2, Perfusion images, anterior and posterior views, at 24 hours after
lymphography show markedly inhomogeneous distribution of activity within
the both lungs.

Fig. 2-¢ Case 2, **Xe MTT functional image shows rapid clearance of activity.
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Fig. 3-a. Chest X-P Fig. 3-b. Pulmonary angiogram
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3-c. V Q and V/Q ratio images
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Fig. 3-d. SPECT images

Fig. 3-a Case 3, Aortitis syndrome, There is no hyperlucent area throughout the
lung field.

Fig. 3-b Case 3, Pulmonary angiogram shows an obstruction of the right upper
branch of the pulmonary artery.

Fig. 3-¢ Case 3, V dot/Q dot functional image shows markedly increased value
in the right upper region.

Fig. 3-d Case 3, Ventilation-perfusion single photon emission CT images, tran-
severse slice, shows increased V dot/Q dot ratio in the right upper region.
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