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Fig. 1. Experimental pulmonary emboli in the pig I.

A. Contrast-enhanced spiral CT scan shows filling defects (ar-
rowhead and arrows) within pulmonary arteries corresponding
to C.

B. Pulmonary angiography shows a filling defect in right central
pulmonary artery with a saddle appearance (arrowheads) and
filling defect in left pulmonary arteries (arrows).

C. Photograph of the cut-surface of the lung at the level of the
CT scan (A) shows yellowish embolic materials within third (ar-
rowheads) to fourth order (arrows) pulmonary arteries accom-
panying bronchi.
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Fig. 2. Missed embolus in the transversely oriented vessel on spiral CT.

A. Contrast-enhanced spiral CT scan shows linear filling defect (arrow) in right up-
per pulmonary artery.

B. Pulmonary angiography reveals a filling defect (arrow) without parenchymal
opacification in right upper lobe.
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Fig. 3. Missed embolus due to abutting the wall of pulmonary
artery on spiral CT. Contrast-enhanced spiral CT scan ob-
tained after induction of pulmonary embolism shows a linear

filling defect (arrow) in right pulmonary artery.
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Fig. 4. False-positive embolus due to collapsed lung parenchy-
ma. Contrast-enhanced spiral CT scan shows filling defects in
second to fifth order branches (arrows). Note low-attenuation
lesion in left lower lobe (long arrow), which was false positive
for pulmonary embolus. The low-attenuation lesion was due
to focal consolidation of the lung.
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Fig. 5. Emboli in the transversely oriented vessels.
Contrast-enhanced spiral CT scan obtained after induction of
pulmonary embolism demonstrate filling defect in transverse-
ly oriented vessel (arrow) .

Table 3. Sensitivity, Specificity and Accuracy of Contrast-en-
hanced Spiral CT Scan in the Diagnosis of Pulmonary Embolism

Central Peripheral Total
Observer 1 95/100/98 88/99/97 91/99/94
Observer 2 93/100/97 88/100/97 89/100/94
Observer 3 95/100/98 90/99/97 93/99/95
Average 95/100/98 89/99/97 91/99/94

Note. Numerics indicate sensitivity/specificity/accuracy in %.

Table 4. Sensitivity, Specificity and Accuracy of Pulmonary
Angiography in the Diagnosis of Pulmonary Embolism

Central Peripheral Total
Observer 1 91/100/96 62/100/93 79/100/91
Observer 2 84/100/94 64/100/93 74/100/90
Observer 3 91/100/96 67/100/93 79/100/92
Average 89/100/95 64/100/93 77/100/91

Note. Numerics indicate sensitivity/specificity/accuracy in %.
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A

Fig. 6. Embolus missed in pulmonary angiography.

A.Contrast-enhanced CT scan shows a filling defect in transversely oriented vessel
(arrow).

B. Pulmonary angiography shows a intraarterial filling defect and lack of parenchy-
mal opacification in posterior portion of right lower lobe. However, observers did
not recognize the filling defect in the pulmonary artery (arrow) due to lack of knowl-

edge of the anatomy of porcine pulmonary vessels. B
4%
(3,13,20).
, CT
(HU = 20-25)
. . (HU = 30-
70) window setting
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Comparison of Contrast-enhanced Spiral CT Scan and
Pulmonary Angiography in Diagnosing Pulmonary Embolism:
An Experimental Study in Pig Models*

Hyae Young Kim, M.D .2, Jung-Gi Im, M.D., Jin Mo Goo, M.D., Joon Beom Seo, M.D.
Sun Won Park, M.D., Whal Lee, M.D., Sun Wha Lee, M.D.?

'Department of Radiology, Seoul National University College of Medicine and the Institute of Radiation Medicine, SNUMRC
*Department of Radiology, Ewha Womans University Mokdong Hospital

Purpose : The purpose of our study was to compare the diagnostic value of contrast-enhanced spiral CT scan-
ning and pulmonary angiography in detecting central and peripheral pulmonary embolism (PE) in pigs.
Materials and Methods : Experiments were performed in a porcine model of acute pulmonary embolism. Five
pigs underwent contrast-enhanced spiral CT and pulmonary angiography after central venous administration
of embolic material (Konyak). Three thoracic radiologists read the films and the results were compared with
the findings of pathologic specimens.

Results : Of 85 cases of PE detected pathologically, 78 (91.8 %) were visible with spiral CT and 65 (76.5 %)
with pulmonary angiography. Sensitivity and specificity for the detection of central emboli were 95 % and
100 %, respectively, with spiral CT, and 89 % and 100 %, respectively, with pulmonary angiography.
Sensitivity and specificity for the detection of peripheral emboli were 88 % and 99 %, respectively, with spiral
CT, and 64 % and 100 %, respectively, with pulmonary angiography.

Conclusion : Contrast-enhanced spiral CT is a very useful method for the diagnosis of both peripheral and cen-
tral pulmonary embolism. Compared to pulmonary angiography its sensitivity and specificity are high.
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