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A 65-year-old male patient was admit-
ted to our hospital 10 days after an episode
of syncope complaining of effort dyspnea.
An ECG showed sinus rhythm and negative
T waves in leads V1-V3. An echocardiogram
showed septal hypokinesia with a preserved
left ventricular function; in view of this, the
patient was referred to our center for coro-
nary angiography, which showed normal
coronary arteries.

A contrast-enhanced thoracic computed
tomography (CT) was requested to evaluate
the pulmonary arteries for pulmonary em-
bolism. The exam was performed using a 16-
slice (0.75 mm slice thickness) ECG-gated
CT (Philips 8000MX, Eindhoven, The Nether-
lands) with a temporal resolution of 420 ms
after infusion of 130 ml of iodinated contrast
medium at 4 ml/s, during a brief apnea.

The reconstructed images showed em-
bolism involving both pulmonary arteries
at the proximal, lobar and segmental levels
and extending to the left subsegmental pul-
monary branches (Fig. 1). Cardiac imaging
showed right ventricular dilation (Fig. 2).

Anticoagulation therapy was hence
started. After 1 month, the dyspnea and

ECG alterations had resolved. Repeat tho-
racic CT, performed following 3 months,
showed almost complete resolution of the
embolism at the proximal level, but persis-
tence of emboli at the segmental and sub-
segmental levels (Fig. 3) and normalization
of the right ventricular dimensions. A
transthoracic echocardiogram showed nor-
mal systolic pulmonary artery pressure.

Pulmonary embolism is a disease with a
potentially serious outcome if left untreat-
ed, with a mortality of 25 to 30%1; never-
theless, the diagnosis is frequently missed.
In fact, the diagnosis is mostly based on a
combination of laboratory tests and imag-
ing techniques such as perfusion radionu-
clide scintigraphy and echocardiography
which, in most cases, can only reveal indi-
rect signs of embolism (right ventricular di-
lation and pulmonary hypertension), that
are apparent only in case of severe pul-
monary embolism. Conventional single-
slice spiral CT has a limited spatial resolu-
tion. For this reason, it can explore only the
proximal artery branches; in fact, false neg-
ative rates up to 30% have been reported in
the literature2.
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Figure 1. Multislice computed tomography showing pulmonary embolism involving the left pulmonary artery (arrow).



The gold standard is pulmonary angiography, but
this is an invasive method, requires an experienced op-
erator, is burdened by possible procedural complica-
tions, and is not widely available. Multislice CT has
gained increased interest because of its higher spatial
resolution (up to submillimeter slice thickness) com-
pared to single-slice CT. The current generation of mul-
tislice scanners (4-, 8-, 10-, 16-slice) allows the acqui-
sition of the entire chest volume in a short time (just a
single breath-hold) and permits extensive visualization
of the proximal, lobar and more distal pulmonary arter-
ies (segmental and subsegmental levels), with an im-
proved accuracy in the detection of peripheral emboli
and a precise quantification of the extent of embolism.
Furthermore, the short time of acquisition may facili-
tate the examination in patients with lung disease who
could be markedly dyspnoic. Moreover, the CT scan
permits the visualization of all the mediastinal and
parenchymal structures, allowing the differential diag-
nosis with other diseases (i.e. pneumonia, lung cancer).
Other signs of pulmonary embolism (pulmonary in-
farction, pleural effusion, vascular remodeling) may al-
so be detected. It is also possible to combine the tho-

racic examination with venous CT angiography for the
detection of deep venous thrombosis.

Using reconstructed images, it is possible to analyze
and measure the right and left ventricular dimensions in
the axial and 4-chamber views. This is another impor-
tant piece of information taking into account that, as re-
cently reported3, right ventricular dilation is an unfa-
vorable prognostic marker. It is known that acute pul-
monary embolism may evolve to chronic thromboem-
bolic pulmonary hypertension (CTPH), whose inci-
dence at 2 years of follow-up is estimated to range be-
tween 3.8 and 5%4,5. This very subtle disease is due to
the presence of undiagnosed, unresolved distal pul-
monary emboli which are not visible at standard single-
slice CT. CTPH is a disease with a high morbidity and
mortality. For this reason, having a reliable, non-inva-
sive method for the diagnosis of patients who are evolv-
ing to this entity could be very important. Such patients
have to be managed with chronic anticoagulation ther-
apy or with surgical pulmonary endarterectomy. 

Echocardiography is usually the first-line examina-
tion for the serial evaluation of the function and dimen-
sion of the right cardiac chambers and to measure the
pulmonary pressure. However, using this method the
diagnosis of CTPH may be reached only when pul-
monary hypertension is already established. Multislice
CT could be a useful method for the direct evaluation
of the degree of resolution of pulmonary embolism be-
fore progression (in situ thrombus apposition, pul-
monary vasoconstriction) to pulmonary hypertension.
In this case report, echocardiography was suggestive of
a normal pulmonary artery systolic pressure, but 3-
month multislice CT showed incomplete resolution of
the emboli. For this reason, the patient was maintained
in anticoagulation therapy indefinitely.

We suggest performing a CT scan 3 months after the
initial diagnosis of pulmonary embolism, because all
emboli should normally resolve within this time lapse.
Pulmonary scintigraphy, which is the recommended
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Figure 2. Right ventricular dilation at multislice computed tomography.

Figure 3. Three months after anticoagulation therapy, multislice computed tomography showed almost complete resolution of the pulmonary artery
thrombosis (a thin layer of thrombus in the mid segment of the left pulmonary artery is still present, arrow) and normalization of the right ventricular
dimensions.



examination to confirm thrombus resolution carries an
amount of radiation comparable to that of multislice
CT and does not provide an anatomical picture of the
disease.

Anatomical study is important to establish an indi-
cation for surgical therapy. The feasibility of pul-
monary endarterectomy depends on the location of the
disease and is possible if the embolus involves only the
proximal pulmonary branches. Multislice CT allows
the precise determination of the extent and location of
the emboli and simultaneously a differential diagnosis
with other possible causes of pulmonary hypertension
(cancer, pulmonary angiosarcoma, vasculitis, mediasti-
nal fibrosis, restrictive or obstructive lung disease).

Multislice CT is a non-invasive method with a very
low rate of complications; therefore, it constitutes a
useful tool for the diagnosis of acute pulmonary em-
bolism and for patient follow-up after anticoagulation
therapy.
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