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The Effectiveness of Spiral Computed Tomography
as a Diagnostic Tool in Pulmonary Embolism
(Comparison of Spiral CT with Ventilation-Perfusion Scan)
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Background : With variable symptoms and nonspecific radiographic appearances, puImonai‘y embolism (PE)
is a frequent and often undiagnosed cause of mortality and morbidity. The Prospective Investigation of Pulmo-
nary Embolism Diagnosis (PIOPED) study suggested that the majority of patients undergoing ventilation-per-
fusion (V-Q) scan would require additional studies to establish or to exclude the diagnosis of PE. Pulmonary
anglography has been regarded as gold standard for diagnosis of PE. However, it is an invasive procedure that
may be associated with significant notable morbidity and mortality. Thus, availability of an accurate,
noninvasive screening examination is highly desirable.

Method : From October 1994 to February 1997, twenty patients (male 13, female 7, range 23-91 years, medi-
an 58 years) who were suspected as pulmonary embolism on the basis of clinical evidence and underwent the
spiral volumetric computed tomography (spiral CT), were studied retrospectively to evaluate the effectiveness
of spiral CT as a diagnostic tool in PE.

Results : PE could be excluded with spiral CT in 4 patients ; diagnoses of these patients were lung cancer,
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pneumonia with lung abscess, bilateral pleural effusion due to congestive heart failure, nonspecific pulmonary
abnormality retrospectively. One patient who disclosed high probability in V/Q scan, could be diagnosed as
prneumonia with lung abscess and underlying emphysema with spiral CT. Among 4 patients who showed in-
termediate and low probability in V/Q scan, 3 patients could be confirmed as PE with spiral CT. Spiral CT
was helpful in 3 patients, in whom V/Q scan could not be performed due to other reasons (e.g. night time, me-
chanical ventilation) to confirm the diagnosis of PE. Spiral CT could demonstrate embolus above lobar artery
level in 11 patients, and up to segmental artery level in 5 patients.

Conclusion : This study demonstrated that spiral CT could allow accurate demonstration of thrombotic clots in
centrally localized embolism. Spiral CT could be effective, specific, noninvasive and useful diagnostic screening
modality for the diagnosis of pulmonary embolism. ( Tuberculosis and Respiratory Diseases 1999, 46 ; 564-573)

Key words : Pulmonary embolism, Spiral CT, Ventilation-Perfusion scan, Pulmonary angiography.
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Table 1. Risk factors for pulmonary embolism in patients of this study.

No. %

Deep venous thrombosis 6

Unknown cause 3

Antiphospholipid antibody syndrome 1 30

Behcet's syndrome 1

With congestive heart failure 1
Old age 5 25
Malignancy

Lung cancer 1 20

Arial cancer 1

Lymphoma 1
Cerebrovascular accident 15
Immobilization 10
Infective endocarditis with vegetation 5
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Table 2. Suspected symptoms of pulmonary em-
bolism in patients of this study

No. %
Dyspnea 16 80
Chest pain 4 20
Syncope 4 20
Hemoptysis 3 15
Fever 1 5
Cough 1

39 5Tl /PE B 1 9 FF, ™Al
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Table 3. Comparison of spiral CT with ventilation-perfusion scan in 17 patients (In 3 patients,
V/Q scan could not be performed due to other reasons.

Spiral CT

V/Q scan finding PE (+)

Lobar artery/segmental artery

PE(—) (spiral CT finding)

High 11 7/4

Intermediate 1 1/0

Low 2 1/1
Normal .

1 (Lung abscess)
1 (No abnormality)

1 (Pleural effusion)

V/Q scan : ventilation—perfusion scan, PE . pulmonary embolism

Fig. 1A. Spiral CT scan in a 38-year-old man
with  dyspnea  showed  thrombi
(arrows) in the right and the left lobar
pulmonary arteries.
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Fig. 1B. A pulmonary angiogram in same patient
disclosed thrombi (arrows) in the right
and the left lobar pulmonary arteries,
which was well correlated with spiral CT.
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Suspected pulmonary embolism
Ventilation-Perfusion scan  [€ =~ - Spiral CT
Normal perfusion High probability results
Pulmonary embolism Pulmonary embolism
ruled out diagnosed
Nondiagnostic results
Compression US or
impedance plethysmography
Abnormal Normal
¢ } Spiral CT
PE diagnosed Pulmonary angiography or serial US
over 14 day period

Fig. 2. An approach to patients with clinically suspected pulmonary embolism(Hull® ¢f @l. 1994).
Spiral CT may be introduced into the classic diagnostic algorithms as an approach to pa-
tients with clinically suspected pulmonary embolism.
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