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TABLE 300-2 Differential Diagnosis
DVT
Ruptured Baker’s cyst
Cellulitis
Postphlebitic syndrome/venous insufficiency

Electrocardiogram The most frequently cited abnormality, in addition to sinus tachycardia, is the S1Q3T3 sign: an S wave in lead I, a
Q wave in lead III, and an inverted T wave in lead III (Chap. 268).
This finding is relatively specific but insensitive. RV strain and
ischemia cause the most common abnormality, T-wave inversion in
leads V1 to V4.
Noninvasive Imaging Modalities • Venous ultrasonography Ultra
sonography of the deep venous system relies on loss of vein compressibility as the primary criterion for DVT. When a normal vein is imaged
in cross-section, it readily collapses with gentle manual pressure from
the ultrasound transducer. This creates the illusion of a “wink.” With
acute DVT, the vein loses its compressibility because of passive distention by acute thrombus. The diagnosis of acute DVT is even more
secure when thrombus is directly visualized. It appears homogeneous
and has low echogenicity (Fig. 300-4). The vein itself often appears
mildly dilated, and collateral channels may be absent.
Venous flow dynamics can be examined with Doppler imaging.
Normally, manual calf compression causes augmentation of the
Doppler flow pattern. Loss of normal respiratory variation is caused
by an obstructing DVT or by any obstructive process within the pelvis.
For patients with a technically poor or nondiagnostic venous ultrasound, one should consider alternative imaging modalities for DVT,
such as computed tomography (CT) and magnetic resonance imaging.
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Figure 300-5 Large bilateral proximal PE on a coronal chest CT
image in a 54-year-old man with lung cancer and brain metastases.
He had developed sudden onset of chest heaviness and shortness
of breath while at home. There are filling defects in the main and
segmental pulmonary arteries bilaterally (white arrows). Only the left
upper lobe segmental artery is free of thrombus.

Chest roentgenography A normal or nearly normal chest x-ray often
occurs in PE. Well-established abnormalities include focal oligemia
(Westermark’s sign), a peripheral wedged-shaped density above the
diaphragm (Hampton’s hump), and an enlarged right descending pulmonary artery (Palla’s sign).
Chest CT  CT of the chest with intravenous contrast is the principal
imaging test for the diagnosis of PE (Fig. 300-5). Multidetector-row
spiral CT acquires all chest images with ≤1 mm of resolution during
a short breath hold. Sixth-order branches can be visualized with resolution superior to that of conventional invasive contrast pulmonary
angiography. The CT scan also provides an excellent four-chamber
view of the heart. RV enlargement on chest CT indicates an increased
likelihood of death within the next 30 days compared with PE patients
who have normal RV size. When imaging is continued below the
chest to the knee, pelvic and proximal leg DVT also can be diagnosed
by CT scanning. In patients without PE, the lung parenchymal images
may establish alternative diagnoses not apparent on chest x-ray that
explain the presenting symptoms and signs such as
pneumonia, emphysema, pulmonary fibrosis, pulmonary mass, and aortic pathology. Sometimes asymptomatic early-stage lung cancer is diagnosed incidentally.
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Figure 300-4 Venous ultrasound, with and without compression of the leg veins.
CFA, common femoral artery; CFV, common femoral vein; GSV, great saphenous
vein; LT, left.
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Deep Venous Thrombosis and Pulmonary Thromboembolism

Elevated cardiac biomarkers Serum troponin and plasma heart-type
fatty acid–binding protein levels increase because of RV microinfarction. Myocardial stretch causes release of brain natriuretic peptide or
NT-pro-brain natriuretic peptide.
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PE
Pneumonia, asthma, chronic obstructive pulmonary disease
Congestive heart failure
Pericarditis
Pleurisy: “viral syndrome,” costochondritis, musculoskeletal discomfort
Rib fracture, pneumothorax
Acute coronary syndrome
Anxiety

Lung scanning Lung scanning has become a secondline diagnostic test for PE, used mostly for patients who
cannot tolerate intravenous contrast. Small particulate
aggregates of albumin labeled with a gamma-emitting
radionuclide are injected intravenously and are trapped
in the pulmonary capillary bed. The perfusion scan defect
indicates absent or decreased blood flow, possibly due
to PE. Ventilation scans, obtained with a radiolabeled
inhaled gas such as xenon or krypton, improve the specificity of the perfusion scan. Abnormal ventilation scans
indicate abnormal nonventilated lung, thereby providing
possible explanations for perfusion defects other than
acute PE, such as asthma and chronic obstructive pulmonary disease. A high-probability scan for PE is defined as
two or more segmental perfusion defects in the presence
of normal ventilation.
The diagnosis of PE is very unlikely in patients with normal and nearly normal scans and is about 90% certain in
patients with high-probability scans. Unfortunately, most
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