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Pulmonary embolism (PE) is a form of venous thromboembo-
lism that has a devastating and potentially fatal clinical course with
an array of symptoms and presentation that has become a cause
of great concern to health professionals [1-3]. In the United Sates,
the incidence of venous thromboembolism ranges from about
900,000 [1] which includes both Deep Vein Thrombosis and PE,
with PE accounting for about 150,000-250,000 hospitalizations,
and about 60,000-100,000 deaths annually [1]. Early diagnosis,
treatment, and risk stratification is imperative and can be lifesav-
ing. Overall mortality is high, with sudden death being the initial
symptom for about 25% of patients [3]. Pulmonary Embolism is
classified based on pattern of presentation (acute, subacute or
chronic), presence or absence of hemodynamic stability and ana-
tomic location (saddle, lobar, segmental, sub segmental). Patients
with Massive PE have hemodynamic instability with systolic blood
pressure <90mmHg, and signs of shock. Sub massive PE patients
are hemodynamically stable with no signs of shock. Patients are
seen to have right ventricular dysfunction, with increased Right
Ventricle (RV)/Left Ventricle (LV) ratios [2]. Venous thromboem-
bolism (VTE) especially pulmonary embolism imposes a huge bur-
den on the healthcare system. The annual cost of VTE ranges from
$5-10 billion dollars [5].

Treatment options takes into consideration patterns of presen-
tation and the hemodynamic status of the patient. After confirma-
tion with clinical assessment and diagnostic testing treatment is
initiated without delay. FDA approved treatments include Antico-
agulation, Reperfusion therapy with Thrombolytics or Emblolec-
tomy (surgical vs Catheter guided). There has been much debate
about the risks and benefits of thrombolytic therapy and the deci-

sion is tailored to each specific patient [6].

Thrombolytic therapy can be either administered systemically
or via Catheter Directed Interventions (CDI) [7]. CDI includes cath-
eter induced thrombus fragmentation (uses manual fragmentation
by rotation of pigtail catheter in the pulmonary artery), rheolytic
thrombectomy (uses saline jet), catheter mediated thromboem-
bolus aspiration and catheter directed thrombolysis via infusion
catheters [7]. One such catheter-based modality that uses throm-
bolysis via infusion catheters is the EkoSonic Endovascular System
or EKOS® [8]. This has been approved by the FDA for treatment of
acute massive or sub massive pulmonary emboli and is also avail-
able to treat deep vein thrombosis [8]. The rationale behind using
this particular therapy in PE patients is to use shorter infusions and
lower doses of thrombolytic therapy thus reducing the increased
bleeding risks associated with their use. EKOS® works by using ul-
trasound energy waves with high frequency and low power to help
make the clot more permeable to the thrombolytic therapy and
thus helps to dissolve it [8].

The SEATTLE II trial is a prospective, single-arm study which
enrolled 150 patients with massive and sub massive PE. It success-
fully demonstrated significant improvement in Right Ventricular
strain with reduction in RV/LV ratio, decrease in pulmonary hy-
pertension and angiographic obstruction post procedure [9]. The
ULTIMA trial [10] compares the efficacy of EKOS® and thrombo-
lytic therapy in combination with Heparin to the use of Heparin
therapy alone in a total of 59 patients. It successfully established
that a fixed dose of the combination therapy was superior to using
anticoagulation alone in improving right ventricular dysfunction in
patients with acute PE. The OPTALYSE trial [11] is a randomized co-
hort study that focused on 101 patients with sub massive PE. This
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trial used varying doses and duration of therapy and found that
low dose, low duration of thrombolytic therapy is just as effective
with using EKOS® as other regimens (studied in SEATTLE II and
ULTIMA).

There are demonstrated benefits of using the EKOS® ultrasound
facilitated catheter directed thrombolysis. It is evident that there
is a decrease in RV/LV ratio, with improvement of right ventricu-
lar function with this treatment modality. With decreased doses
and duration of thrombolytic therapy, patients potentially have a
lower risk of bleeding which is the most feared complication of this
treatment. There are limitations, as this is an area that requires
much more research and it is a treatment modality that is far from
being the gold standard. Some physicians are hesitant and ques-
tion the benefit of this procedure in patients with massive PE. One
reason for this is the severity and dramatic presentation of mas-
sive PE which is time sensitive and requires prompt recognition
and immediate treatment. There may not always be enough time
to go through the protocol and preparation required for these pro-
cedures, and in such instance administration of systemic throm-
bolytics may seem like the better option. In addition, there is no
consensus on a single low dose of a Thrombolytic agent, differ-
ent studies have used various doses [9-11]. There is still need for
long term follow up with these patients to assess for recurrence of
thromboembolic disease (recurrent PE, Chronic Thromboembolic
Pulmonary Hypertension etc.) and long-term bleeding complica-
tions. Studies have yet to demonstrate the long-term advantages
or adverse effects EKOS® and catheter based thrombolytics can
potentially have when compared to systemic thrombolysis. Such
studies would have to follow patients for at least 5 years or more,
and have a standard follow up protocol, which may prove difficult
as patients are usually lost to follow up. There are clear advantag-
es to using ultrasound facilitated catheter directed thrombolytic
therapy. It should be used in patients with sub massive PE due to
lower exposure to thrombolytics. However, there is a lack of dual
arm randomized trials that compare catheter directed thrombolyt-
ic therapy with systemic thrombolysis, which prevents this treat-

ment modality to be used more widely.
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