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Venous thromboembolism (VTE), which includes Deep Venous
Thrombosis (DVT) and Pulmonary Embolism (PE) is the third most
frequent cardiovascular disease1,2. VTE is a condition which affects
all patients regardless of age, gender and ethnicity. It is estimated to
have an annual incidence which ranges from 104-183 per 100,000
person-years, similar to that of stroke. The variation of incidence
rates may depend on multiple factors including age distribution and
ethnicity, and the risk factors exposed by the patient population3-15.
The important risk factors for VTE include increasing age, high
body mass index, male gender, malignancy, immobilization, oral
contraceptive pills, pregnancy, and coagulopathies. Due to its high
recurrence rate and the patient population at risks who often
presents with multiple comorbid conditions, VTE results in a
healthcare financial burden of $10 billion annually in the United
States2. It is undoubtedly a major public health concern with the
burden of disease affecting both developed and developing nations.
Untreated VTE often presents with chronic and potentially lifethreatening complications such as post-thrombotic syndrome
(PTS) and chronic thromboembolism pulmonary hypertension
(CTEPH). CTEPH is reported as a complication in 3.8% of patients
who experienced acute pulmonary embolism and is associated with
significant morbidity and mortality16. PTS occurs in 20%-50% of
the patients, presenting with clinical manifestations of chronic leg
pain, edema and ischemic ulcers; negatively impacting the quality
of life for the patients17. American Heart Association recommends
warfarin remains as the first line treatment for acute proximal DVT
to prevent recurrence and PE; American College of Chest Physicians
guideline suggests non-vitamin K antagonist being the first line18,19.
Additionally, Larsen et al reported patient-self-management of oral
anticoagulation promotes treatment adherence leading to decreased
recurrence of DVT among those patients20. However, 20-50% of
patients continue to develop PTS with adequate oral anticoagulant21.
Early en-bloc removal of the thrombus is preferred by using catheterdirected therapy. Recent studies suggest the potential benefits of
early thrombus removal in restoring venous patency and valvular
competency22. The conventional surgical management of VTE is
of historical value now; with the advent of pharmacomechanical
thrombolysis and catheter-directed thrombolysis which may be
more efficient with fewer bleeding complications.
The challenge faced by interventionalist in the directed therapy of
venous thrombosis is dissolving the thrombus without fragmenting
and embolizing it, leading to PE-related mortality. Currently, there is
no ubiquitous acknowledgment in regard to the superiority in any
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of the catheter-directed therapy (CDT) in terms of safety
and efficiency. However, more practitioners are leaning
towards CDT given its efficiency. It is crucial to employ
treatment methods after considering risk-benefit ratio,
which varies among each patient. Given the previously
described discernment, there is therefore a need to
investigate the directed thrombolytic modalities available
in managing VTE.

In this study, Salsamendi et al discussed the experiences
with the AngioVac Aspiration System (AngioDynamics,
Latham, New York) in the removal of thrombus in a
single institution23. AngioVac device is a FDA approved
device, designed to remove fresh, soft thrombi or emboli
during extracorporeal bypass for up to 6 hours. AngioVac
was reportedly used for multiple clinical implications
such as bland or tumor thrombus evacuation in the right
atrium and vena cava, prohibition of pulmonary emboli,
debridement of implantable device vegetation and the
management of symptomatic iliocaval thrombus24-28. As
with other extracorporeal circulation, anticoagulation is
mandated throughout the procedure, monitored by the
activated clotting time (ACT). This study was conducted
retrospectively on the cases which occurred over a year
involving 7 patients with a mean age of 49.6 years. The
author highlighted the importance of performing a CDT
including mechanical thrombectomy on the patients with
a VTE, in order to reduce the risk of having potentially fatal
complications such as pulmonary embolism. They also
shed light on the benefits of providing early intervention
for DVT in preventing its progression into a disturbing
chronic complication of PTS23.
In their study, AngioVac was demonstrated to be useful
in the evacuation of the thrombus in various vascular beds.
The interventions performed in 5 out of 7 patients who
had the thrombus in inferior vena cava (IVC), iliac veins
and superior vena cava (SVC) were successful with the
removal of the clot in entirety. In one of the cases which
involved the right atrium, the thrombus was not eradicated
completely; however, it showed diminution in size and the
patient was subsequently maintained on anticoagulation
therapy without complication. It is worth mentioning
the successful utilization of AngioVac in achieving a near
complete evacuation of multiple thromboses found in
Fontan conduit, Glenn shunt and right main pulmonary
artery in a young patient who underwent a complex
cardio-vascular surgical procedure further complicated
by anoxic brain injury, sepsis, bacteremia and empyema.
This is a crucial and promising finding of the device as the
study has reported the presence of intracardiac thrombus
in a hemodynamically unstable adult patient has a 77.7%
mortality rate with short-term recurrence29. However,
there was a lack of follow up data on this young patient’s
prognosis due to logistic limitation.
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Based on their experiences with the device, the authors
observed and reported the employment of AngioVac in a
submassive pulmonary artery embolism was limited by
the technical difficulty in maneuvering the device through
the pulmonary artery branches due to the restricted
steerability of the cannula23. A similar technical challenge
was also reported by Donaldsan et al, who mentioned
the stiffness of the guidewire in hindering the user’s
movement navigating through the right atrium30. Another
factor contributing to this technical difficulty includes the
narrowed pulmonary vessels caliber in relative to those of
iliac, and the distance between the femoral access point
and the pulmonary artery. The authors acknowledged
the limitation of the study is the small sample size of
both the study itself and within each vascular bed with
only 7 patients participated in total, reducing the power
of the study23. Other limitations are associated with the
nature of retrospective studies such as selection bias,
unmeasured confounders and unsuccessful long term
follow ups. The benefits of AngioVac in the management
of VTE are indisputable with its technological innovation
in allowing it to remove thrombus involving large veins
in a single setting. The authors further commented on
the equipment used for AngioVac System costs 1000%
more compared to its pharmacomechanical counterparts.
Salsamendi et al argued the high cost of AngioVac System
could be partially compensated by not requiring an
angiography suite follow up, less ICU inpatient stays with
better outcomes. There is insufficient data comparing the
advantages of AngioVac System to its counterparts in terms
of providing treatment resulting in symptom alleviation
and better patient satisfaction in uncomplicated thrombus
evacuation. However, Donaldson et al suggested patients
with less complicated thrombus should choose catheterdirected therapy or pharmaco-mechanical therapy as their
first line30.

Patient satisfaction and treatment outcomes should
remain the utmost priorities when choosing a treatment
modality. The study performed by Salsamendi et al provides
justifiable evaluation with evidence that AngioVac remains
a safe, alternative and feasible method in eliminating large
volume of clot without compromising the hemodynamic
stability with its extracorporeal circulation bypass feature.
A recent literature review by Basman et al reports >80%
successful evacuation of iliocaval and intracardiac thrombi
and 44% of pulmonary artery thrombus31. Nevertheless,
it should only be reserved in the selected group of cases
and be used by experienced interventionist given its high
cost and technical demands required for the procedure.
Potential candidates who are likely to benefit from
AngioVac include but not limited to patients who are poor
surgical candidates with, in hypercoagulable state such as
malignancy and ongoing bacteremia. They are more prone
to present with huge thrombus burden with the the risk of
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hemorrhagic conversion and hemodynamic instability. The
avoidance of thrombolytic and rheolytic thrombectomy
in these patients can prevent unnecessary bleeding and
hemolysis. Expanding the use of the device in these selected
patient population is justifiable in optimizing the treatment
outcome while minimizing ICU stays as discussed by the
authors. Location of the thrombus also remains as a crucial
factor with increased success rate of thrombus removal in
iliocaval region. The learning curve is steep as puncturing
through the right atrium or pulmonary artery can result
in detrimental consequences; both to the health outcome
of the patient and the cost of treatment. There was one
reported case of AngioVac associated mortality by Al
Hakim et al due to right ventricular free wall perforation32.
It is a well-recognized fact that the cost of healthcare in
intervention is constantly rising, partially attributed to the
explosion of modern medical technologies. Interventionists
are given the trust in making legitimate decisions when
facing the crossroads of optimizing patient care and
treatment outcome while being cognizant in causing
potential economic burden in that process. Encouragement
should be given for performing such studies as it provides
more data for the physicians to identify and choose the
treatment device after synthesizing the information.
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