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Venous thromboembolism (VTE) is the third most common
cause of cardiovascular death in Europe and a major cause of
morbidity.1

The vast majority of patients presenting with proximal
deepvein thrombosis or pulmonaryembolism (PE) are treated
with anticoagulation, a low-risk, but sometimes ineffective
option,withupto1 in5ofpatientswith intermediatehigh-risk
PE experiencing cardiovascular collapse or death in the Pul-
monary Embolism Thrombolysis trial, when tachycardia,
hypoxia, and/or relative hypotension were present.2

Catheter-directed thrombolysis (CDT) for VTE is an old
concept, although the lack of consistency of approach and
hard outcome data are sometimes criticized. First, however, a
robust protocol for CDT is required.

In PE, a simple pigtail catheter could clearly deliver
thrombolytic to the pulmonary artery in sufficient quantities
that clot dissolution could occur, but shunting into unob-
structed pulmonary arteries might mean limited benefit of
this approach over and above that of systemic thrombolysis.

Ultrasound-assisted CDT is designed to enhance CDT by
augmenting local delivery through acoustic streaming of the
drug and the thinning of fibrin strands.3

The article by Engelberger et al suggests that ultrasound
does indeed augment thrombolysis in a human clot in vitro
model.4 Well-conducted, investigator-led data supporting a
potential benefit from ultrasound augmentation arewelcome.

The authors go further and use Sonovue bubble contrast
media, widely available in echocardiography laboratories
around the world, to produce microbubble cavitation-
assisted drug delivery and enhance clot dissolution proper-
ties when used in conjunction with ultrasound.

Showing an increase in d-dimer levels (suggesting greater
breakdown of fibrin) and incrementally increasing clot

weight reduction with the addition of ultrasound and then
ultrasoundwithmicrobubbles, the two CDT treatment adap-
tations appear to be synergistic for clot dissolution.

Whether this bench model will translate into clinical
benefit when tested within the more mature clot sometimes
found in clinical VTE, and whether the more complex flow
dynamics of a human pulmonary arterial systemwill prove a
more complex challenge formicrobubble augmentation than
a bench test, remains to be seen, but the next step would
seem to be an in vivo study and then clinical outcome data.

In an area in need of more hard outcome data, consensus
on an optimal CDT protocol and then a well-designed multi-
center clinical outcomes trial would be welcome in this area
of significant unmet clinical need.
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