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Pulmonary embolism (PE) is a notorious life-
threatening condition. It is currently the third most
common cardiovascular cause of death worldwide,
after myocardial infarction and stroke (1). Recognized
as an entity two hundred years ago, it will very likely
continue to retain its grim statistics for centuries to
come.

The sudden appearance of thrombi in the pulmonary
arteries inevitebly leads to reduced patency. When
the internal diameter is reduced by half or more, the
right ventricle (RV) afterload increases significantly. As
a result, the RV may fail to tolerate it and eventually
exhibits reduced contractility. It was firmly established

at least as early as the ICOPER pulmonary embolism
study (1999) that the key to understanding PE-
associated mortality lies in the RV dysfunction (2).
ICOPER study (1999) showed that patients with a low
RV ejection fraction had significantly worse survival
than those with preserved RV function (2). This finding
is now a cornerstone of contemporary PE
understanding. While hypotension and obstructive
shock are clear emergencies, even in
hemodynamically stable patients RV contractility
dictates the management strategy: decreased RV
function prompts to desobstruct the pulmonary
arteries as soon as possible.
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It is noteworthy that the outcome frequently depends
not the size or “mass” of the emboli, but on the RV
the physiology.

Thrombotic material that does not appear
“impressive” on CT imaging may still cause
pronounced RV dysfunction. What makes the RV so
uniquely vulnerable to a sudden increase in afterload?
Some answers can be obtained with the help of three-
dimensional (3D) imaging technologies.

Modern 3D medical reconstructions of the heart allow
clear visualization of the structural differences
between the right and left ventricles (LV). Notably, 3D
models demonstrate that the RV is actually located
anteriorly rather than on the “right,” while the LV is
positioned posteriorly rather than on the “left” (3) —a
relationship crucial for understanding the images that
follow.

At least two features of the ventricles can be
highlighted: mass and shape.

Figure 1 shows that the RV anterior wall measures
approximately 3 mm, while the LV walls are about
three times thicker. This discrepancy evidently
contributes to the significant difference in force
generation and the ability to withstand elevated
afterload.

Figure 2. 3D reconstruction of the LV and RV as seen
from the left postero-cranial view (back of the heart)
3D - 3- dimensional, LV- left ventricle, RV — right
ventricle

With these considerations in mind, we read with
interest the recent report by Sanchez Cortes et al. (5)
who described a challenging case of PE in a
postpartum lady. The authors clearly demonstrated
RV dilatation accompanied by reduced contractility—

‘

Figure 1. Computer tomography scan of a normal
heart

Figure 2 demonstrates that the normal LV resembles
an ellipsoid or a cone, while the RV does not share this
geometry. It has been shown that the unique LV
shape allows for favorable intracavitary stress
distribution (4).

Figure 3 illustrates how the RV is located on the
anterior surface of the LV, almost as if superimposed.
Its posterior wall—the interventricular septum—is
concave toward the RV chamber, while the anterior
wall (the anterior cardiac surface) is convex. Thus, the
RV does not share the stress distribution patterns
described for the LV.

Figure 3. 3D reconstruction of the RV and LV as seen
from the left caudal view (apex of the heart)

3D - 3- dimensional, LV- left ventricle, RV — right
ventricle

one of the most important signs of imminent
deterioration. Thus, a timely decision to des-obstruct
the pulmonary arteries was made, and because of
strong contraindications to thrombolysis,
endovascular aspiration was performed.
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Currently, three strategies are available for the

treatment of high-risk PE: open-heart surgery,

thrombolysis, and endovascular aspiration. Their use

is primarily determined by patient-specific

contraindications and the availability of resources

within a healthcare facility. However, the risk of

mortality is dictated primarily by the RV—the maxime
magni momenti of PE.
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