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Fig. 1 Apparatus for transmission imaging. A flood source of 99™Tc is set at the end of
the rotating arms. It faces both to the patient and the camera.
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Fig. 2 Image of the transmission CT a: planar
transmission image of the thorax. b: Trans-
verse image of the thoracic cage obtained by
TCT. R and L indicate the right and the left
of the patient, respectively. Upper portion of the
image corresponds to the anterior aspect of the
patient.
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(a)

(b)

Fig. 3 Image of the emission CT a: An emission
image with 9mTc-MAA. b: Transaxial image
of the pulmonary perfusion at the same level of
the lung as shown in Fig. 2b.
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Fig. 4 Overlaid image (T-ECT) of the TCT and ECT
given in Figs. 2 and 3. A wedge shaped defect
on the lateral segment of the right lower lobe
and the hypoperfusion along the pleural edge
of the left lungs are delineated.
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Fig. 5 Blood perfusion studies of a patient with ovarian cancer. a: Conventional **mTc-
MAA planar images from four directions. b: T-ECT images at the different levels
of the lung. Each slice has 1.2 cm thickness.
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Fig. 6 99mTc-MAA scintigrams of a patient with SLE. a: Planar images of perfusion
studies from four directions. b: T-ECT images of the perfusion study.
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Fig. 7 T-ECT images of a patient with pneumoconiosis. Marginal hypoperfusions are
observed on the lateral side of the left upper and on the middle right lobes.
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Fig. 8 T-ECT images of a patient with old pneumonia. A peripheral hypoperfuson on the
lateral segment of the right middle lobe and a diffuse hypoperfusion of the laterlal

side of the left lung are demonstrated.

Table 1 Diagnosis of the marginal defect by two dif-
ferent methods (hypoperfusions on ventral,
dorsal and lateral sides of the lungs)

plain MAA image

T-ECT ———— =
positive negative

positive 25 15
(34.7) (20.8)

negative 10 22
(13.9) (30.6)

The percentages of the total readings are bracketed.

Table 2 Diagnosis of the basal defects by the two
methods (hypoperfusions on the diaphragma-
tic side of the lung)

plain MAA image

T-ECT — -
positive negative

positive 16 21
(22.2) (29.2)

negative 8 27
(11.1) (37.9)

Table 3 Diagnoses of the overall defects by the two

methods
plain MAA image
T-ECT — .
positive negative
positive 41 36
(28.5) (25.0)
negative 18 49
(12.5) (34.0)
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Summary

Study of Pulmonary Blood Flow with Determination of the Pleural Edge
by Gamma-Ray Transmission Computed Tomography

Hisatoshi MAEDA, Harumi IToH, Yasushi Isun, Takao Mukal, GirozTopo,
Kotaro MiNaTO, Toru FusitA and Kanji TORIZUKA

Department of Radiology and Nuclear Medicine, Kyoto University Hospital,
Sakyo-ku, Kyoto 606, Japan

A technique is described for transaxial imaging
of the thorax during pulmonary perfusion study.
The contours of the air-containing lungs were ob-
tained by transmission computed tomography
(TCT) of gamma rays from a 99mTc plane flood
source. The transverse images of the rib cage were
overlaid on those of the emission computed tomo-
graphy (ECT) of #9mTc-macroaggregates of human
serum albumin (MAA), which was injected for
the perfusion study. Results of the ECT in conjunc-
tion with the ECT (T-ECT) were applied to evalu-
ate the marginal hypoperfusions of the lungs in
patients with pulmonary fibrosis, pneumonia and

other cardio-pulmonary diseases. It permitted reli-
able estimates of the peripheral perfusion defects.

Twelve patients were studied by this technique.
The detection rates of the hypoperfusions on the
pleural edges were compared between the T-ECT
method and the planar °°mTc-MAA pulmonary
scintigrams. Discrepancies were found in approxi-
mately three eighths in our cases. Further investi-
gations were considered to be necessary to improve
accuracies in the diagnoses.

Key words: Transmission Computed Tomo-
graphy, Emission Computed Tomography, Pul-
monary Perfusion, Tc-99m MAA.
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