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Studies of Ventilation and Perfusion in Rabbits with
Experimental Pulmonary Embolism

Isamu Narabayashi
Department of Radiology, Kobe University School of Medicine, Kobe, Japan

Research Code No.: 722
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Ventilation and perfusion studies were performed on 38 experimental rabbits with multiple pulmonar-
y emboli. These embolic materials were human thrombin, lipiodol ultrafluide, gelfoarn fragments, ivalon
fragments, iron powder and VX-2 cancer.

Immediately after the embolization, Xe-133 washout study was begun with the intravenous injection
of dissolved xenon. Thereafter, perfusion images were obtained using Tc-99m albumin microspheres (7
to 25um in diameter).

When Xe-133 gas was used, the ventilation study consisting of single-breath, equilibrium after 2.5
minutes and sequential washout images, was carried out in the rabbits.

Perfusion scintigrams after embolization showed multiple segmental and subsegmental defects of
blood flow to the embolic regions within the both lungs. Xe-133 ventilation images showed homogeneous
washout. These thromboemboli had almost disappeared perfusion scintigraphically at 24 hours after
embolization. However, in a rabbit after embolization with ivalon fragments mixed with iron powders,
a lobar defect in the anterior lobe of the left lung persisted perfusion scintigraphically after 24 hours. Xe-
133 washout from the nonperfused area was considerably prolonged at 20 minutes after embolization.

In rabbits after diffuse pulmonary oily microembolization, the washout studies after equilibrium
breathing of xenon gas showed remarkable delay in clearing the gas from the whole lung. The perfusion
images revealed the fissure sign as a linear area of decreased radioactivity which corresponds to the
interlobar fissure.
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Fig. 2-a  Perfusion image, anterior view, shows a
small subsegmental defect in the upper region of
the right lung
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Fig. 2-c In the macroscopic view, tumors are
located in the right lung

Fig. 2-b **Xe washout study shows no apparent
abnormality

Fig. 2 Ventilation-perfusion scintigrams obtained after 8 weeks in a rabbit
which had been transplanted into the femoral muscle 1 ml of cell suspension of

VX-2 cancer
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Fig. 3 a Ventilation-perfusion study in a rabbit after embolization with ivalon fragments mixed with iron
powders, Perfusion image, anterior view, shows a lobar defect in the anterior lobe of the left lung.
Despite the nonperfused area, ***Xe perfusion-washout curve was obtained on the anterior lobe of the left
lung. However, '**Xe washout from the nonperfused area was considerably prolonged at 20 rninutes after
embolization, In the follow-up study at 24 hours after embolization, **Xe washout from the same region

appeared to be normal and homogeneous clearance.

b 3Xe images obtained at 20 minutes after embolization show retention of radioactivity in the upper

region of the left lung.
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Fig. 4-a
Chest X-ray and macroscopic soft x-ray reveal diffuse miliary infiltrates throughout the both lungs.

Perfusion-washout images Inhalation-washout .images
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Fig. 4-b
b, ¢ '¥Xe ventilation study consisting of single-breath, equilibrium, washout and perfusion washout.

During washout, "**Xe is cleared very slowly from the both lungs. Perfusion-washout was more delayed
than the equilibrium-washout.
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Lung scans Autopsized lung

\

d Perfusion images, anterior and posterior views, reveal a linear band of decreased activity which
occupies the position and has the configuration of the interlobar fissure, showing the fissure sign.

H43E B35
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Ventilation-perfusion study in a rabbit after diffuse pulmonary oily microembolization with the
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