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Catheter-directed thrombolysis of iliofemoral deep vein thrombosis (DVT) carries an increased risk of major bleeding and

may fail to rapidly remove thrombus or prevent post-thrombotic syndrome. We describe an alternative, thrombolysis-

free, advanced DVT treatment strategy with rapid single-session percutaneous mechanical thrombectomy using the

ClotTriever system. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2021;3:415–20) © 2021 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
INTRODUCTION

Deep vein thrombosis (DVT), commonly associated
with severe swelling, can lead to post-thrombotic
syndrome (PTS) and poor quality of life (1). Endove-
nous therapy with catheter-directed thrombolysis
(CDT) can decrease thrombus burden, alleviate
symptoms, and reduce PTS risk (2,3). However, it
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carries an increased risk for major bleeds, requires an
intensive care unit (ICU) stay, and is not successful in
all cases (4,5). Alternatively, the ClotTriever (Inari
Medical, Irvine, California), a novel percutaneous
stand-alone mechanical thrombectomy system, can
remove significant amounts of thrombus without
thrombolysis, thus minimizing bleeding risk and ICU
need. The ClotTriever system comprises the ClotTri-
ever specialty sheath and ClotTriever catheter
(Figure 1). The sheath features an expandable nitinol
funnel to maximize thrombus capture. The catheter,
with a nitinol coring element and attached collection
bag, is designed to mechanically separate thrombus
from the vein wall and extract it. After obtaining ac-
cess and placing the ClotTriever sheath, the catheter
is introduced over an 0.035-inch guidewire under
fluoroscopic or intravascular ultrasound guidance
and deployed beyond the occlusion. Subsequent
retraction toward the sheath allows continuous
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FIGURE 1 ClotTriever System

(A) Device with sheath. (B) Cath
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coring and capturing of thrombus. The cath-
eter is then collapsed and removed, and can
be prepared for additional passes. In this
report, we document our initial experience
with the ClotTriever System in treating DVT.

CASE 1

A 50-year-old white woman developed left
lower-extremity (LE) swelling and pain after
prolonged immobility secondary to heart
failure–related complications. Doppler ultra-
sound (DUS) revealed extensive DVT of the
left LE. Venography confirmed complete occlusion of
the left iliac and femoral veins (Figure 2, Video 1). CDT
with an EkoSonic (Boston Scientific, Marlborough,
Massachusetts) catheter via left popliteal vein access
was performed. After 24 h of thrombolysis, a repeated
venogram revealed inadequate thrombus resolution,
prompting the decision to perform percutaneous
mechanical thrombectomy (PMT) with ClotTriever,
which fully restored venous blood flow (Figure 2,
Video 2) without any complications. After successful
thrombectomy, the patient was discharged on oral
anticoagulation with apixaban and was symptom free
at 3-month follow-up.

CASE 2

A 64-year-old black man with a history of chronic DVT
was admitted to our hospital with phlegmasia cerulea
eter. (C) Thrombus cored off the vessel wall.
dolens after discontinuing oral anticoagulation on his
own. DUS of the right LE revealed extensive DVT.
Venography performed from right popliteal vein ac-
cess showed complete occlusion of the iliac and
femoral veins with extensive collaterals. We per-
formed PMT with ClotTriever to restore flow. That
was followed by balloon angioplasty of the right iliac
vein with the use of 10 mm � 80 mm and 12 mm �
40 mm balloon catheters to target tight stenoses and
optimize flow in the right femoral and iliac veins and
inferior vena cava. The patient was discharged the
next day on oral anticoagulation with apixaban. At 2-
month follow-up, the patient had no leg pain or
phlegmasia.

CASE 3

A 64-year-old man with a history of chronic DVT pre-
sented with right thigh pain, swelling, and recurrent
DVT of the right LE by DUS. He had no clear etiology for
DVT. A venogram was performed from right popliteal
vein access, confirming a complete occlusion of the
right femoral and iliac veins with extensive collat-
erals. After crossing the occlusion with an 0.035-inch
angled Glidewire Advantage (Terumo Interventional
Systems, Somerset, New Jersey), guidewire position in
the femoral vein was confirmed with the use of intra-
vascular ultrasound owing to the extensive collater-
alization, and chromoflow showed arterial flow
alongside the wire, confirming femoral vein location
before intervention. Initial balloon angioplasty of the
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FIGURE 2 Case 1: Before and After Iliac Vein Venography

(A) Before and (B) after ClotTriever thrombectomy, showing restored flow in an initially completely occluded left common iliac vein.

FIGURE 3 Case 3: Before and After Iliac Vein Venography

(A) Prethrombectomy venogram, showing complete occlusion of common iliac, external iliac, and femoral veins. (B) Intravascular ultrasound, showing femoral vein

(blue oval) filled with dense thrombus. Artery running alongside vein (yellow arrow) confirms true lumen access. (C) Postprocedural venogram, showing restoration of

blood flow.
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FIGURE 4 Extracted Thrombus

Variety of acute and organized thrombus extracted from each case.
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iliac vein with the use of 6–10-mm balloon catheters to
establish flow revealed extensive acute-on-chronic
thrombotic burden. We decided to perform PMT with
ClotTriever, followed by the placement of a 20 mm �
60 mm Venovo venous stent (BARD Peripheral
Vascular, Tempe, Arizona) in the right common iliac
vein to restore complete patency (Figure 3, Videos 3
and 4). The procedure was performed without any
complications.

The patient was discharged the following day on
15 mg oral rivaroxaban twice daily with complete
resolution of symptoms.
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CASE 4

A 51-year-old woman on oral contraceptive and with a
history of hypopituitarism and lupus anticoagulant
positivity presented complaining of increasing pain
over several weeks and swelling of her right LE. DUS
showed acute occluding DVT of the right iliofemoral
veins. Venography performed from right popliteal
vein access confirmed complete occlusion of the iliac
and femoral veins with extensive collaterals. Based
on the large thrombus burden, we decided to perform
PMT with ClotTriever. The patient tolerated the pro-
cedure well and was discharged home the following
day on 10 mg oral apixaban twice daily with dramatic
reduction in swelling and pain at 4-week follow-up.

DISCUSSION

This case series describes our initial experience with
the ClotTriever system in DVT treatment. We were
able to successfully treat 4 patients with varying DVT
presentations, including extensive occlusive DVT,
phlegmasia cerulea dolens, chronic thrombosis, and
thrombolysis-resistant disease. All patients tolerated
the procedure well and were discharged the following
day, without ICU stay after thrombectomy, on direct
oral anticoagulants per our protocol.

While DVT treatment options have evolved, clin-
ical evidence guiding advanced therapy use remains
inconsistent. CAVENT (Catheter-Directed Venous
Thrombolysis in Acute Iliofemoral Vein Thrombosis)
and TORPEDO (Endovenous Therapy for Deep Venous
Thrombosis), two randomized controlled trials of
long-term outcomes of endovenous therapies, re-
ported reduced PTS risk (2,3), which was not univer-
sally confirmed by the more recent ATTRACT (Acute
Venous Thrombosis: Thrombus Removal With
Adjunctive Catheter-Directed Thrombolysis) and
CAVA (Catheter Versus Anticoagulation Alone for
Acute Primary (Ilio)Femoral DVT) (5,6). Furthermore,
CAVENT, ATTRACT, and CAVA showed more bleeding
complications and prolonged hospital stays with CDT.
In addition to bleeding risk concerns, limited throm-
bolysis efficacy in more chronic settings poses addi-
tional challenges, as observed in one of our cases.
ClotTriever was able to remove large, organized
thrombus rapidly and safely in all of our cases
(Figure 4). We have previously used thrombectomy
and CDT with an EkoSonic catheter to treat severe
occlusive iliofemoral DVT, but ClotTriever has
become a valuable stand-alone tool to treat a variety
of DVT presentations at our center. Our positive
experience matches another single-center case series,
which showed excellent safety and effectiveness (7).
Furthermore, interim data from the prospective
ClotTriever Outcomes Registry (CLOUT) highlighted
significant improvements in disease severity and
quality of life in patients treated with ClotTriever,
with no procedure- or device-related adverse events
(8). Although ClotTriever effectively removes large
clot and restores venous blood flow, the thrombotic
milieu, especially in patients with known pro-
thrombotic conditions, remains a concern after
treatment. Appropriate anticoagulant regimen and
follow-up is therefore crucial to ensure good long-
term outcomes.

While available data are still evolving, current re-
sults point to the ability of ClotTriever to successfully
treat a variety of DVT presentations and to its po-
tential to minimize risks and help avoid ICU stays.

CONCLUSIONS

PMT with ClotTriever appears to be safe and effec-
tive, with minimal bleeding risk and short hospital
stay. Our observations are in line with other encour-
aging experiences, but upcoming larger and longer-
term data sets are needed to provide further assess-
ment of the ClotTriever system in treating proximal
DVT.
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