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Figure 10 Chronic pulmonary throm-
boembolism.

A: Axial CT scan.

A thrombus can be observed in the
left main pulmonary artery as a low
density area (arrowhead). Calcifica-
tion in the thrombus is also depicted
(arrow).

B: Multiplanar reformation image.
A thrombus is seen on the upper wall
of the left main pulmonary artery
(arrow).

C: Three-dimensional CT angio-
gram.

In the anteroposterior image (left),
the left pulmonary arterial tree is less
clear than the vessels on the right.
A thrombus is observed as a filling
defect in the left main pulmonary
artery (arrow).

PV: pulmonary valve
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Figure 20 Pulmonary thromboembo-
lism (peripheral type).

A: Sagittal multiplanar reformation
image.

A low density thrombus is observed in
the left pulmonary artery (arrow).

B: Axial CT scans (1.25 mm slice thick-
ness).

Multiple thrombi are clearly seen in the
segmental and subsegmental pulmonary
arteries (arrows).

C: Axial CT scans (5 mm slice thickness).
Some of the thrombi are unclear (arrow?)
due to the partial volume effect that
occurs with greater slice thickness.
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Figure 30 Acute pulmonary thromboembolism.

A: Contrast-enhanced CT scan (mediastinal window setting).

Thrombi can be observed in the bilateral main pulmonary arteries (arrows).
B: Contrast-enhanced CT scan (lung window setting).

A wedge-shaped shadow suggestive of pulmonary infarction is observed
at the periphery of the left upper lobe (arrow).

C: Multiplanar reformation images.

Thrombi in the bilateral pulmonary arteries are clearly demonstrated (arrows).
D—F: CT investigation of deep vein thrombosis from the lower extremi-
ties to the inferior vena cava immediately after contrast-enhanced chest CT.
Thrombi are observed as a filling defect extending from the right popliteal
vein to the inferior vena cava (arrows).
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Figure 40 Curved-planar reformation image in a patient with
deep vein thrombosis.

A thrombus is seen as a filling defect extending from the left
popliteal vein to the common iliac vein (arrows). The left lower
extremity is swollen, and subcutaneous edema is also demon-
strated (arrowhead).
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Multidetector-row CT Diagnosis of Pulmonary Thromboembolism
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Pulmonary embolism refers to a pathological condition in which emboali, including venous thrombi, air, fat, amni-
otic fluid, tumor cell clusters, and foreign bodies pass through the bloodstream to the lungs, lodge in the pulmonary
arterial tree, and obstruct pulmonary circulation. It isestimated that 50-80% of all pulmonary emboli are thrombi arising
from deep vein thrombosis in the lower extremities and pelvis. Conversely, pulmonary thromboembolism (PTE) is
detected in 50-60% of patients with deep vein thrombosis, indicating that PTE is a highly common complication of deep
vein thrombosis.

To improve the accuracy of diagnosing PTE, it isimportant to clinically evaluate risk factors such as a history of
recent surgery, the presence of malignancy, prolonged bed rest, and obesity, as well as symptoms at onset such as dyspnea
and chest pain. Arterial blood gas analysis and measurement of the plasma D-dimer level also provide useful informa-
tion. However, there are no specific symptoms of PTE known and the pathol ogic states vary according to the size of the
emboli, so diagnosis relies on imaging tests.

Diagnostic imaging techniques for PTE include plain chest radiography, echocardiography, ventilation-perfusion
scintigraphy, CT, MRI, and pulmonary angiography. The introduction of helical (spiral) CT angiography techniques has
been quickly followed by its applications to the diagnosis of PTE. Development of helical CT has made it possible to
image the central and segmental pulmonary arteries within 40 seconds. This technique allows the direct visualization of
pulmonary thrombi in the central and segmental pulmonary vessels. The sensitivity and specificity of helical CT angiog-
raphy for detection of central PTE is currently about 90%.

Following the advent of helical CT, multidetector-row CT (MDCT) has been developed. This method employsaCT
scanner with multiple rows of detectors arranged along the body axis to obtain multiple axial CT scans simultaneously
during one rotation of the X-ray tube. The main clinical advantage of MDCT over helical CT isitsimproved temporal
and spatial resolution, allowing scanning of alarger field in a shorter period without loss of spatial resolution in the Z-
axisdirection. A 16-row MDCT apparatus can obtain cross-sectional 1-mm thick slices of the whole lung in a scanning
time of 5-10 seconds. The diagnostic ability of MDCT for PTE is reported to be a sensitivity of 96% and a specificity of
88%, which are clinically satisfactory results. Since MDCT provides excellent continuous images in the direction of the
body axis, it is also possible to evaluate thrombi in the pulmonary arteries on multiplanar reformation images, or to
stereotaxically assess the lesion by reconstruction of three-dimensional CT angiograms. Furthermore, MDCT alowsthe
combined examination of two anatomical regions, i.e., the performance of contrast-enhanced chest CT angiography for
PTE, and scanning from the pelvis to the ankle to detect deep vein thrombosis. It has also been reported that the
sensitivity and specificity of MDCT venography for the diagnosis of deep vein thrombosis following chest CT angiogra-
phy is 97% and 100%, respectively.

PTE is not arare condition in Japan, and evaluation by diagnostic imaging is needed, if clinical findings cannot
exclude it. MDCT evaluation of the pulmonary arteries is a minimally invasive diagnostic technique that can be
performed rapidly and has a high diagnostic value. Since PTE seems to be a complication of deep vein thrombosis of the
lower extremities, the combined MDCT evaluation of deep vein thrombosis from the pelvis to the ankle also provides
useful information for the comprehensive treatment of this life-threating condition.

(3 Jpn Call Angiol, 2004, 44: 754—-760)
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