
CADTH HEALTH TECHNOLOGY UPDATE

New Mechanical Thrombectomy 
Devices Designed to Treat Venous 
Thromboembolism 

Service Line:	 CADTH Health Technology Update
Version:	 1.0
Publication Date:	 October 2020
Report Length:	 8 Pages



CADTH Health Technology Update New Mechanical Thrombectomy Devices Designed to Treat Venous Thromboembolism	 2

Authors: Sarah Jones

Cite As: New Mechanical Thrombectomy Devices Designed to Treat Venous Thromboembolism. Ottawa: CADTH; 2020 October.

Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders, and policy-

makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document, the document is 

made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular purpose. The information in this 

document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical judgment in respect of the care of a particular 

patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and Technologies in Health (CADTH) does not endorse any 

information, drugs, therapies, treatments, products, processes, or services.

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date the material 

was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the quality, currency, propriety, 

accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing this document. The views and opinions 

of third parties published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or conclusions 

contained in or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by the third-party 

website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information contained on such third-party sites 

and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH has no responsibility for the collection, use, and 

disclosure of personal information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal, provincial, or 

territorial governments or any third party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at the user’s own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and interpreted in 

accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the exclusive jurisdiction of the courts 

of the Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian Copyright Act and 

other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes only, provided it is not modified 

when reproduced and appropriate credit is given to CADTH and its licensors.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence to help make 

informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec.

Contact requests@cadth.ca with inquiries about this notice or legal matters relating to CADTH services.



CADTH Health Technology Update New Mechanical Thrombectomy Devices Designed to Treat Venous Thromboembolism	 3

How It Works
The FlowTriever System and the ClotTriever System (Inari Medical, Irvine, 
California) are two mechanical thrombectomy devices designed to treat blood 
clotting events such as pulmonary embolism and deep vein thrombosis.1,2 
Specifically, the FlowTriever is a single-use mechanical thrombectomy device 
indicated for the percutaneous removal of emboli and thrombi from blood vessels 
and is intended to treat pulmonary embolism.3 The ClotTriever System is also 
a single-use endovascular device designed to remove thrombi and emboli from 
blood vessels but is only intended for use in the peripheral vasculature.4

The ClotTriever System is made up of the ClotTriever sheath and catheter. The 
sheath features a self-expanding funnel for clot removal and the catheter is made 
up of a coring mechanism and collection bag.1 The ClotTriever System works 
by inserting the ClotTriever catheter into a vein and then deploying the coring 
mechanism and collection bag. The coring element is pulled through the blood 
vessel and collects thrombi as it goes. The catheter is then removed together with 
the thrombi. The process can be repeated several times in a single session in order 
to maximize clot removal.5,6 

The FlowTriever system is made up of the guiding catheter; the Triever20 — a 
large lumen catheter and syringe; as well as the FlowTriever catheter used for 
clot retrieval, which features three expanding mesh disks designed to capture 
clots from blood vessels and deliver them to the Triever20 for extraction.2 The 
FlowTriever device works by inserting the guiding catheter into a vein in the groin 
area and threading it to the pulmonary arteries, and then deploying the retrieval 
catheter. Suction is then used to remove the clot.7

Who Might Benefit?
Deep vein thrombosis and pulmonary embolism are clotting conditions. 
Deep vein thrombosis affects about 200,000 Canadians each year.8 Venous 
thromboembolism occurs when a blood clot travels to the lungs and causes a 
pulmonary embolism; it affects about 100,000 Canadians and causes 10,000 
deaths each year.9 There is some evidence emerging that COVID-19 — the disease 
associated with severe acute respiratory syndrome coronavirus 2, or SARS-CoV-
2may be associated with an increased risk of these conditions.7

In some cases, such blood clotting conditions can be managed on an outpatient 
basis, however, more severe presentations often require more robust in-hospital 
treatment.10,11 There is some evidence that the FlowTriever device might be of 
greatest use in hospitalized patients with intermediate and high-risk pulmonary 
embolism (PE) for whom the risk associated with the use of thrombolysis might 
outweigh the benefits, These might be individuals who have experienced stroke or 
have recently undergone surgery and who are at increased risk of hemorrhage and 
pulmonary embolism, for example.12-14 

iStock photo: Depiction of a blood clot forming inside a 
blood vessel — 3-D illustration

Mechanical thrombectomy devices may be a potential alternative 
to thrombolytic therapy to treat individuals with clotting conditions 
at high risk of hemorrhage.
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Availability in Canada
The FlowTriever and ClotTriever devices have both received FDA clearance under the 
Premarket Notification 510(k) process.3,4 These devices are not currently approved for use in 
Canada and it is unclear at the time of publication whether the manufacturer plans to enter 
the Canadian market.

What Does It Cost?
A study that included the FlowTriever device and other devices currently used to remove 
blood clots estimated the cost of the FlowTriever device to be approximately US$5,040; 
however, it was unclear how that cost estimate was ascertained.15 

The FlowTriever and ClotTriever devices are both single-use technologies3,4 (i.e., they are 
not reusable), which may contribute to increased health care costs. However, there may be 
some cost savings if the devices lead to fewer complications related to use of thrombolysis. 
No cost impact is expected for patients assuming that the cost of the procedure would be 
covered under the public health care plan as for other endovascular interventions.

Current Practice
According to 2017 guidance from Thrombosis Canada, current practice for treating both 
pulmonary embolism and deep vein thrombosis involves the use of anticoagulation drugs, or 
in some more severe cases intravenous thrombolysis or catheter-directed thrombolysis.10,11 
The choice of treatment for pulmonary embolism is based on the Pulmonary Embolism 
Severity Index (PESI) and the treatment of deep vein thrombosis (DVT) also varies according 
to the risk of complications.10,11 Hemorrhage is the main risk of both anticoagulation drugs 
and thrombolysis. 

What Is the Evidence?
Two published studies,13,16 one substudy,17 as well as an ongoing clinical trial18 on the 
FlowTriever device, were identified. The FLARE study was a manufacturer-sponsored 
prospective, single-arm, multi-centre trial of the FlowTriever device that enrolled 106 
individuals experiencing pulmonary embolism and found a significant right-to-left ventricle 
diameter ratio reduction 48 hours after the device was used.13 The second study was a 
single, retrospective case review study of 46 cases of pulmonary embolism treated with the 
FlowTriever device, which reported an 88% clinical success defined as an intraprocedural 
decrease in mean pulmonary artery pressure.16 The sub-study reported the use of the 
FlowTriever device to treat patients for pulmonary embolism who were diagnosed in the 
emergency department.17 The authors of these studies concluded that the FlowTriever 
device can successfully remove blood clots, but that additional evidence about the long-
term outcomes of these patients would be useful. In addition to these two studies, several 
abstracts19-29 and case reports describe the successful use of the device.28,30-37 

One clinical registry for the ClotTriever device was identified.38 An abstract that describes 
how the preliminary results of the registry will be reported was also identified,39 as well as 
several case reports.5,6,40-45 These case reports generally indicate that the device can be used 
successfully in the treatment of DVT of both the arms and legs.
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Ideally, robust clinical trials on the optimal treatment of DVT and pulmonary embolism would 
be conducted to help determine the appropriate use of the FlowTriever and ClotTriever 
devices. For example, a study that compared thrombectomy to standard treatments like 
systemic anticoagulation, intravenous thrombolysis, and catheter-directed thrombolysis in 
terms of clinical outcomes, safety, and long-term outcomes would be very useful. 

Safety
For the FlowTriever device, the FLARE study reported that 3.8% of patients suffered a major 
adverse event.13 According to the study, these events were the result of the procedural 
process and not the device itself.13 A retrospective case review study reported two major 
adverse events (4.6%) including hemoptysis requiring intubation, and intraprocedural blood 
loss requiring transfusion.16 Thus, the risk posed by the FlowTriever device regarding bleeding 
events and pulmonary artery injury remains unclear.

No evidence on the safety of the ClotTriever System was identified in the literature search. 

Issues to Consider
Access to Care
Mechanical thrombectomy is a procedure that requires not only specific tools but also special 
training for clinicians.46 In Canada, mechanical thrombectomy is used for other indications 
such as stroke. However, it is only available in tertiary care centres, whereas thrombolysis can 
be offered in a wider variety of hospitals and care centres.47,48 As a result, the availability of 
this procedure may depend on where an individual experiencing symptoms resides. 

Related Developments
There is considerable innovation happening in the treatment of clotting conditions such 
as pulmonary embolism and venous thromboembolism. In addition to the FlowTriever 
and ClotTriever devices, there are other mechanical thrombectomy devices coming to 
market, including the Aspirex catheter (Straub Medical AG, Wangs, Switzerland), the Indigo 
System (Penumbra, Inc., Alameda, California), Aspire Max 7 mechanical thrombectomy 
system (Control Medical Technology, Salt Lake City, Utah), and the AngioVac Cannula 
(AngioDynamics, New York).12 

Looking Ahead
The FlowTriever and ClotTriever devices appear to have promising safety and effectiveness 
outcomes; however, more information is needed regarding when best to employ these 
devices so that they can be used to the greatest benefit. Additional information about the cost 
of these single-use devices would also help to position them in real-world practice. Robust 
studies comparing these new treatments to other emerging and standard treatments for 
venous thromboembolism are needed. 
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