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Rapid and accurate diagnosis of pulmonary embolism will improve
survival and quality of life because treatment decreases mortality and the
likelihood that thromboembolic pulmonary hypertension or the post-
thrombotic syndrome will develop ™.

Due to its mostly unspecific clinical presentation, pulmonary

embolism (PE) is often referred to as the great masquerader and remains a
diagnostic challenge .

However, conventional X-rays are of limited value in this respect.
Furthermore, V/Q scintigraphy has a poor spatial resolution and provides
only indirect evidence for PE ¥,

Its ambiguity led to an array of murky descriptions, such as
“intermediate probability,”“indeterminate probability,”*“moderate
probability,”low end of moderate probability,” or “moderately high
probability.” !

Selective pulmonary angiography, which was then the “gold

standard,” is uncomfortable for the patient. Passage of a catheter through
the right ventricle in patients prone to arrhythmia and can provoke non-
sustained ventricular tachycardia. After positioning and securing the
catheter, the patients with dyspnea are asked to hold their breath for about
30 seconds. Each lung requires at least two separate angiographic views
and, therefore, at least two injections .,

Multi-detector computed tomography (MDCT) is today a widely
available technique. It has been shown to be a validated non-invasive tool
for the diagnosis of acute central pulmonary embolism (acute PE), and,
from recent reports, also for the diagnosis of peripheral pulmonary
embolism [© 7891,

Therefore, the major breakthrough of MDCT over single detector

CT (SDCT) has been its ability to evaluate the sub-segmental arteries,
giving rise to expectation of a greater diagnostic capability of MDCT in
diagnosing peripheral thrombi 1,

The interesting issue is however that it is possible to visualize

segmental and subsegmental arteries with high reproducibility for the
diagnosis ™ >,

MDCTA allows the evaluation of the degree of pulmonary arterial
obstruction i.e. quantification of pulmonary embolus (PE) with computed
tomographic (CT) pulmonary angiography by using a standardized
index of Qanadli et al. The PE index was defined as:




PE index =NxD
Where N is the value of the proximal clot site, equal to the number of
segmental branches arising distally, and D is the degree of the obstruction
[9]
But the correlation between the massiveness of the pulmonary
embolism assessed by imaging modalities and clinical outcome still
remains under investigated. In a more recent study, standardized indices
for the quantification of PE have been suggested as a valuable predictor of
patient outcome, and according to their study, the CT PE index has been
shown to be an important predictive factor of patient death, since patients
with pulmonary vascular obstruction of more than 60% tend to have a
poor clinical outcome %%,

Aim of the work

The objective of this study was to determine whether quantification of PE
with MDCT pulmonary angiography by using a standardized index is a

predictor of patient outcome, and can express the severity of PE as




determined by blood oxygenation, biochemical and cardiological
investigational findings. So could therefore be of value for rapid risk

stratification of PE.

Review

Background
Pulmonary embolism (PE) is a common and potentially lethal condition

that can cause death in all age groups. A good clinician should consider
the diagnosis if any suspicion of pulmonary embolism exists, because

prompt diagnosis and treatment can dramatically reduce the morbidity and




mortality of the disease. Unfortunately, the diagnosis is often missed,
because pulmonary embolism frequently causes only vague and
nonspecific symptoms.

The variability of presentation sets the patient and clinician up for
potentially missing the diagnosis. The challenge is that the “classic"
presentation with abrupt onset of pleuritic chest pain, shortness of breath,
and hypoxia is rarely the case. I

Studies of patients who died unexpectedly of pulmonary embolism
revealed that they complained of nagging symptoms for weeks before
death related to pulmonary embolism. Forty percent of these patients had
been seen by a physician in the weeks prior to their death. ¢ *"

Pathophysiology:

Pulmonary emboli usually arise from the thrombi originating in the deep
venous system of the lower extremities; in cases of pulmonary embolism,
it will usually propagate proximally to the popliteal vessels, and from that
area embolize. "

However, rarely they may originate in the pelvic, renal, or upper extremity
veins or the right heart chambers. After traveling to the lung, large
thrombi can lodge at the bifurcation of the main pulmonary artery or the
lobar branches and cause hemodynamic compromise. Smaller

thrombi typically travel more distally, occluding smaller vessels in the
lung periphery Fig (1). These are more likely to produce pleuritic chest
pain by initiating an inflammatory response adjacent to the parietal pleura.
Most pulmonary emboli are multiple, and the lower lobes are involved

more commonly than the upper lobes. 2 131419




Respiratory consequences:

Acute respiratory consequences of pulmonary embolism include increased
alveolar dead space, pneumoconstriction, hypoxemia, and
hyperventilation. Later, 2 additional consequences may occur: regional
loss of surfactant and pulmonary infarction. Arterial hypoxemia is a
frequent but not universal finding in patients with acute PE. ™*"!

The mechanisms of hypoxemia include ventilation-perfusion mismatch,
intrapulmonary shunts, reduced cardiac output, and intracardiac shunt via
a patent foramen ovale. Pulmonary infarction is an uncommon
consequence because of the bronchial arterial collateral circulation. **

Hemodynamic conseguences:

Pulmonary embolism reduces the cross-sectional area of the pulmonary
vascular bed, resulting in an increment in pulmonary vascular resistance,
which, in turn, increases the right ventricular afterload.

If the afterload is increased severely, right ventricular failure may

occur, 81

Fig (l): The pathophysiology of pulmonary embolism ™)




