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Multidetector computed tomographic angiography (CTA)

is increasingly recognized as the first-line imaging tech-

nique for suspected pulmonary embolism [1], however,

CTA is not always feasible. In the second Prospective

Investigation of Pulmonary Embolism Diagnosis (PIOPED

II), over 50% of the 7,284 eligible patients were excluded

for documented contraindications to CTA such as renal

failure, abnormal creatinine levels, allergy to contrast

agents, critical illness requiring mechanical ventilation,

recent myocardial infarction, or pregnancy [2]. Alternative

imaging protocols are therefore needed.

Perfusion scintigraphy was introduced in the 1960s to

visualize the regional distribution of pulmonary blood flow.

Some early studies showed that segmental or lobar perfu-

sion defects on lung scintigraphy are characteristic of acute

pulmonary embolism [3, 4].

In the 1970s, ventilation imaging was added to perfusion

scintigraphy on the assumption that it could help differ-

entiate perfusion defects due to embolism—where venti-

lation ought to be relatively preserved—from perfusion

abnormalities secondary to disorders of the lung paren-

chyma where both ventilation and perfusion are impaired.

Contrary to expectations, ventilation-perfusion scintigra-

phy often yields inconclusive results, especially when

obsolete ventilation tracers (e.g. 133-Xenon) are used [5].

In recent years, the introduction of newer ventilation

tracers (e.g. Technegas�) and the implementation of single

photon emission tomography have led to a substantial

improvement in the diagnostic accuracy [6]. Yet, ventila-

tion imaging cannot be obtained in critically ill patients.

Moreover, ventilation-perfusion scintigraphy carries a

higher radiation load than perfusion scanning alone, which

makes it inappropriate in evaluating young subjects or

pregnant women with suspected pulmonary embolism.

The diagnostic value of perfusion scintigraphy (without

ventilation imaging) was reappraised in the Prospective

Investigative Study of Acute Pulmonary Embolism Diag-

nosis (PISAPED) published in 1996 [7]. In that study, a lung

scan featuring wedge-shaped (segmental) perfusion defects

is diagnostic with a sensitivity of 86% and a specificity of

93% against selective or superselective pulmonary angi-

ography [7]. These values are in close agreement with those

reported for multidetector CTA in the PIOPED II (sensi-

tivity 83%, specificity 96%). The diagnostic performance of

perfusion scintigraphy for lung embolism was confirmed

upon examining 889 scans from the PIOPED II [8]. The

PISAPED criteria for interpreting perfusion scans have

been recently reviewed [9]. An example of a perfusion scan

suggestive of acute pulmonary embolism is given in Fig. 1.

It appears, therefore, that perfusion scintigraphy is as

accurate as a multidetector CTA in diagnosing or excluding

lung embolism. Differently from CTA, it is essentially no-

risk, minimally invasive, and requires no iodine injection.

In addition, it is less expensive and entails a much lower

radiation burden than CTA.

As said, it should be remembered that none of the

available diagnostic tests for suspected pulmonary embo-

lism can, alone, safely confirm or exclude the diagnosis

without independent assessment of the clinical probability

of the disease. The latter can be expressed empirically or

by means of a prediction rule [10, 11].
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Considering the sensitivity and specificity of perfusion

scintigraphy, the following statements can be made: (a) a

normal perfusion scan rules out pulmonary embolism, (b) a

perfusion scan with segmental perfusion defects, paired

with a clinical probability [50%, makes the diagnosis of

pulmonary embolism very likely and justifies anticoagulant

therapy; (c) a perfusion scan featuring perfusion defects

other than segmental with a low (\10%) clinical proba-

bility makes the diagnosis of pulmonary embolism very

unlikely and justifies withholding anticoagulation; (d)

when clinical probability and results of lung scanning are

discordant, the post-test probability is neither sufficiently

high nor sufficiently low to permit therapeutic decisions.

Under these circumstances further testing, such as lower

limb compression ultrasonography or CTA, is required to

confirm or exclude the diagnosis.

A strategy based on combining standardized clinical

probability with perfusion scintigraphy permits a nonin-

vasive diagnosis or exclusion of pulmonary embolism in

83% of patients, and appears to be safe because patients

who are deemed not to have pulmonary embolism have a

very low (0.4%) thromboembolic risk over a 1-year period

of follow up [12].

Because of its inherent characteristics, perfusion scin-

tigraphy is particularly suitable to assess changes in regio-

nal pulmonary blood flow over time—a fundamental issue

when dealing with patients diagnosed as having pulmonary

embolism. Monitoring the resolution of pulmonary emboli

by perfusion scintigraphy is instrumental in evaluating the

efficacy of anticoagulant therapy, and to promptly identify

patients with persistent perfusion abnormalities who may be

at risk of developing chronic thromboembolic pulmonary

hypertension [13].
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Fig. 1 Perfusion scintigraphy of a patient with acute pulmonary

embolism. Images (from top left to bottom right) are: anterior, right

lateral, right posterior oblique, posterior, left lateral, left posterior

oblique. Multiple wedge-shaped perfusion defects are evident in both

lungs
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