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First Reports on the Novel 
InThrill Thrombectomy System
A lytic-free approach for the rapid removal of venous thrombi outside the iliofemoral region.

With Vivek Kumar, DO, FACC, FSCAI, MBA, and Pavan Khanna, MD, MS, DABR

There is an unmet need for an approach to the 
treatment of venous thrombosis outside of the 
iliofemoral region that avoids the complications 
of thrombolytics and has the potential to pro-

vide symptom relief in a single session. Approximately 
10% of all venous thrombosis cases occur in the upper 
extremities.1 Below-the-knee (BTK) cases are even more 
substantial, involving about half of all diagnosed venous 
leg thromboses.2 Complications from these cases include 
rethrombosis, postthrombotic syndrome (PTS), and, in 
some cases, pulmonary embolism (PE) and even mortal-
ity.1 Symptomatic PE has been reported in approximately 
5.2% of patients with upper extremity venous thrombo-
sis,2-5 and in patients with BTK occlusions, up to 33% were 
found to have PE.6-8 PTS occurs in approximately 20% of 
patients with upper extremity venous thromboses.2,4,5

Current guidelines for treatment are extremely con-
servative: a 3-month course of anticoagulation alone 
is recommended.1,2,4,5 Anticoagulants only prevent the 
formation of new thrombi and do not break down exist-
ing thrombus. Guidelines state that thrombolysis may be 
considered in young and active patients and that treat-
ment is most effective when used within the first 2 weeks 
of symptoms, as organized thrombus older than 2 weeks is 
less responsive to thrombolytics. Catheter-directed throm-
bolysis was shown to be 11 times less effective against 
chronic thrombus (> 4 weeks) compared to acute and 
subacute thrombus.9

Venous thrombi often do not immediately present with 
symptoms, and this delayed or gradual onset may result 
in an underestimate of thrombus chronicity. By the time 
symptoms appear, subacute or chronic obstructions may 
have already formed, and a majority of the thrombus will 
have become resistant to thrombolytics by the time of 
treatment.10 Furthermore, thrombolytic therapy is associ-
ated with a high risk of bleeding complications regardless 
of dosage or patient selection.1,11 With catheter-directed 
thrombolysis, a catheter is typically left in place for at least 

24 hours, requiring the patient to be monitored in an 
intensive care unit (ICU), with venograms obtained every 
8 to 24 hours to assess for residual thrombus.12 Therefore, 
availability of ICU beds and other patient monitoring 
resources need to be considered, as well as the additional 
costs associated with an extended hospital stay. 

Current percutaneous thrombectomy treatment 
options frequently use thrombolytics, are associated 
with serious complications including acute kidney 
injury and major bleeding, and/or rely on continuous 
aspiration leading to high volume of blood loss.13-15 To 
remove the full spectrum of thrombus from small ves-
sels, an effective, thrombolytic-free approach is needed, 

Figure 1.  InThrill Thrombectomy System.
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one that can provide patients with immediate symp-
tom relief in a single session. 

The InThrill Thrombectomy System (Inari Medical) is 
a minimally invasive, mechanical thrombectomy device 
designed to remove acute to chronic thrombi and emboli 
from the peripheral vasculature without the associated 
bleeding risks of thrombolysis or the substantial blood loss 
associated with devices that use continuous aspiration 
(Figure 1). This simple and intuitive 8-F system consists of 
the InThrill sheath and the InThrill thrombectomy cath-
eter. The sheath has a recapturable, distal-braided funnel 
and a side port for aspiration and is designed to simplify 
insertion, repositioning, and thrombus removal. The 
InThrill thrombectomy catheter features a self-expanding 
nitinol coring element and a working length of 65 cm for 
precise positioning and versatility in 4- to 10-mm vessels.

This article highlights two cases in which the InThrill 
Thrombectomy System was used successfully as a first-line 
treatment to remove thrombus in a patient with upper 
extremity peripheral thrombosis and a patient with lower 
extremity thrombosis. These cases demonstrate the fea-
sibility and initial outcomes of a novel thrombolytic-free 
treatment option for the rapid removal of thrombus with 
a range of chronicities in the peripheral vasculature.
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Extracting Highly Organized Thrombus From the Peripheral 
Vasculature in a Patient With New-Onset Symptoms of 
Left‑Sided Thoracic Outlet Syndrome and Upper Extremity 
Deep Vein Thrombosis 

CASE PRESENTATION
A healthy and active woman in her early 60s with a 

history of right-sided venous thoracic outlet syndrome 
presented to the emergency department (ED) with a 
sudden onset of swelling and tightness of her left arm. 

Although she was not in pain, her symptoms were similar 
to those she had experienced 3 years prior, when she 
had been diagnosed with venous thrombosis of the right 
subclavian vein and subsequently underwent a right rib 
resection. The patient had been on anticoagulation for 
a short time after the surgical correction but was not at 
present. She had hyperlipidemia and palpitations and 
experienced some fatigue and shortness of breath the 
day before the current presentation. Mild edema of the 
left upper arm was noted; no enlarged collaterals were 
seen in the neck, upper extremities, or chest.

A venous duplex ultrasound showed extensive 
thrombosis of the left upper extremity venous system 
involving the left axillary and subclavian veins. CTA 
showed very small bilateral PE with no evidence of 
right heart strain. Interventional cardiology was con-
sulted, and a decision was made to perform mechani-
cal thrombectomy using the InThrill Thrombectomy 
System with angioplasty of the subclavian vein.
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PROCEDURAL OVERVIEW
The patient was transferred from the ED to the cath-

eterization suite. Ultrasound-guided micropuncture 
access of the left brachial vein was performed, and a 6-F 
precision sheath was placed. A venogram was then per-
formed, demonstrating occlusion of the subclavian and 
left axillary veins with collaterals through the cephalic 
vein system (Figure 1A).

A 0.035-inch, 260-cm angled tip stiff Glidewire 
(Terumo Interventional Systems) was advanced into 
the subclavian vein and positioned beyond the location 
of the thrombus. The access point was predilated, and 
the sheath was exchanged for an 8-F InThrill sheath. 
The InThrill sheath was advanced over the guidewire 
until the tip of the integrated dilator was positioned 
proximal to the thrombus. The funnel was then 
deployed without incident, and the InThrill throm-
bectomy catheter was introduced over the guidewire 
and advanced distal to the thrombus. Mechanical 
thrombectomy was then performed. The self-expanding 
element was deployed and retracted, yielding acute 
thrombus over each of three passes. A fourth pass was 
then performed, which removed large pieces of firm, 
highly organized thrombus (Figure 1B). Repeat venog-

raphy demonstrated that additional thrombus remained 
(Figure 1C). A 7- X 40-mm Mustang balloon (Boston 
Scientific Corporation) was then introduced, and the 
subclavian and axillary veins were dilated for three infla-
tions at 20 atm (Figure 1D). A fifth pass with the InThrill 
thrombectomy catheter was then performed, extract-
ing additional thrombus (Figure 1E). A final venogram 
was performed, showing excellent results with TIMI 3 
(thrombolysis in myocardial infarction 3) distal flow 
(Figure 1F). A filling defect consistent with laminated 
thrombus remained; however, it was determined to be 
nonobstructive. All devices were then removed, and 
manual compression was used to obtain hemostasis. The 
total procedure time was 55 minutes, with a device time 
of 15 minutes and total fluoroscopy time of 14 minutes. 
Estimated blood loss was inconsequential at 25 mL.

The patient tolerated the procedure well and stated 
that her arm felt better shortly afterward. She was moved 
to a room on a standard floor and was discharged the 
following day. 

DISCUSSION
This case confirms that thrombus chronicity can be 

underestimated in patients with upper extremity deep 

Figure 1.  Preprocedure venogram demonstrated occlusive thrombus in subclavian and left axillary veins with substantial col-
laterals (A). After removing primarily acute thrombus in the first three passes with the InThrill thrombectomy catheter, highly 
organized thrombus was removed on the fourth pass (B). Repeat venography showed that additional thrombus remained (C). 
Angioplasty of the subclavian and axillary veins was performed (D). A fifth pass with the InThrill thrombectomy catheter yield-
ed substantial thrombus (E). Postprocedure venogram confirmed restored distal flow (F).
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vein thrombosis (DVT).1 Although this patient pre-
sented within 2 days of the onset of symptoms, large 
pieces of highly organized thrombus were ultimately 
extracted along with acute thrombus, indicating that 
the obstruction had been developing for weeks or lon-
ger. Anticoagulation or thrombolytics would likely not 
be effective in relieving her symptoms—anticoagulation 
has the potential to prevent thrombus from forming 
but cannot break it down, and thrombolytics can break 
down acute thrombus but lose effectiveness as the 
thrombus becomes more chronic.2

The minimally invasive InThrill Thrombectomy 
System was able to successfully remove acute to 
chronic thrombus from the upper extremity peripheral 

vasculature with negligible blood loss. The device was 
easy to use and efficient. Device and procedure times 
are unparalleled when compared with thrombolytic-
based procedures. Additionally, the patient’s symptoms 
improved significantly postprocedure, and she was 
discharged the following day without being admitted 
to the ICU. She will remain on apixaban for 6 months 
and will seek evaluation for a left rib resection from a 
vascular surgeon.

1.  Maldonado TS, Dexter DJ, Kado H, et al. Outcomes from the ClotTriever outcomes registry show symptom dura-
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In-Line Flow Restored From the Posterior Tibial Vein to the 
Inferior Vena Cava Using the InThrill and ClotTriever Systems

CASE PRESENTATION
A man in his mid-60s was referred to interventional 

radiology with progressively worsening left lower 
extremity pain that began 5 months prior. The patient 
characterized his pain as an aching and burning sensa-
tion from his mid-thigh to his proximal calves, with 
pain greater on the left side and increasing with activity. 
He had a history of recurrent DVT, and a bilateral lower 
extremity venous ultrasound was ordered, which ulti-
mately confirmed thrombus in the left lower extremity. 

He was on apixaban but had no other previous treat-
ments. We evaluated the patient, and the decision was 
made to proceed with left lower extremity venography 
with possible intervention.

PROCEDURAL OVERVIEW
Sonographic guidance was used to identify the left 

popliteal vein, which was revealed to be partially com-
pressible. The vein was accessed; however, the wire 
could not be advanced more than a few centimeters, 
consistent with an occluded popliteal vein.

Attention was then turned to the left ankle region to 
attempt access from below. Sonographic guidance was 
again used to identify and access the left posterior tibial 
vein (PTV). The outer cannula of the micropuncture 
access kit was then exchanged for an 8-F vascular sheath. 
Initial ultrasound images taken the previous day demon-
strated what was assumed to be a patent PTV; however, 
venography at present revealed an occluded PTV with 
several collaterals (Figure 1A). This was an indication that 
the ultrasound taken the previous day was likely imaging 
collateral vessels rather than true PTVs.

Although the popliteal vein was partially patent, venog-
raphy confirmed an occlusion at the location of the pop-
liteal vein access point noted previously. In addition, there 
was thrombus within the femoral, common femoral, and 
external iliac veins, and numerous collateral vessels were 
present. A high-grade stenosis of the left common iliac 
vein was seen, suggesting external compression consistent 
with May-Thurner syndrome. Intravascular ultrasound 
confirmed a high-grade stenosis of > 75%.

A 0.035-inch stiff Glidewire and Rubicon support 
catheter (Boston Scientific Corporation) were navigated 
across the popliteal and femoral venous occlusions 
and positioned within the inferior vena cava (IVC). 
Extensive, prolonged angioplasty of the left posterior 
tibial, popliteal, femoral, and common femoral veins 
was performed initially with a 6-mm balloon catheter 
(Figure 1B). The femoral vein and iliac veins were then 
dilated to 8 mm and 12 mm, respectively. The InThrill 
sheath was then inserted and advanced over the guide-
wire, and the integrated funnel was deployed. After 
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removing the dilator, the InThrill thrombectomy cath-
eter was advanced over the guidewire to the proximal/
mid femoral vein.

Mechanical thrombectomy of the left posterior tibial, 
popliteal, and femoral veins was performed with the 
InThrill device. The self-expanding element was deployed 
and retracted, extirpating thrombus (Figure 1C). Repeat 
venography showed residual thrombus (Figure 1D), and 
a second pass with the InThrill device was performed, 
yielding additional thrombus (Figure 1E).

Following mechanical thrombectomy of this region, 
repeat venography confirmed patency of the posterior 
tibial through distal femoral veins (Figure 1F). Collaterals 

and occlusions were seen from the common femoral to 
the common iliac veins (Figure 2A). The popliteal vein 
was now free of thrombus, therefore enabling a 13-F 
ClotTriever sheath (Inari Medical) to advance through 
the initial popliteal vein access after serial dilatation. The 
ClotTriever catheter was inserted through the sheath 
and advanced beyond the level of thrombus in the 
external iliac vein, and the nitinol coring element and 
mesh collection bag were expanded. The ClotTriever 
catheter was then retracted, capturing acute, subacute, 
and highly organized thrombus from the iliofemoral seg-
ment in three passes (Figure 2B and 2C). The proximal 
femoral vein was then dilated to 10 mm.

Figure 1.  Preprocedure venography demonstrated occluded proximal posterior tibial and popliteal veins and collaterals (A, B). 
The InThrill device was placed, and a first pass yielded thrombus (C). The posterior tibial and popliteal vein lumens were 
now visible following the first pass; however, some residual thrombus remained (D), and a second pass was completed (E). 
Following mechanical thrombectomy with the InThrill device and prolonged balloon dilatation, repeat venography confirmed 
flow of the posterior tibial through distal femoral veins (F).

Figure 2.  Collaterals and occlusions were seen from the common femoral to the common iliac veins (A). Following a first pass 
with the ClotTriever device, highly organized webbing was seen on the coring element (B). After two more passes, extensive 
organized thrombus was removed (C). Following thrombectomy, angioplasty, and stenting, repeat venography demonstrated 
restored flow within the left common iliac and left external iliac segments (D). The InThrill Thrombectomy System was engaged 
at the left posterior tibial access point and the ClotTriever System at the left popliteal access point (E). 
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Repeat venography of the left lower extremity dem-
onstrated restoration of in-line flow from the ankle into 
the IVC. Residual stenosis was seen in the iliac veins. 
Two Wallstents (Boston Scientific Corporation) were 
then deployed in the left common iliac and left external 
iliac veins in an overlapping fashion (14 mm X 9 cm and 
12 mm X 6 cm) and postdilated to 12 mm. Venography 
confirmed brisk flow of contrast through the left lower 
extremity, as well as the iliac vein and stents with no 
significant residual stenosis remaining (Figure 2D). 

Hemostasis was achieved with a FlowStasis device 
(Inari Medical) in the left popliteal region and with 
manual compression at the left PTV access site. 

Total device time with the InThrill System was 8 min-
utes. Total device time with the ClotTriever System was 
15 minutes. Total procedure time was 70 minutes.

The patient tolerated the procedure well and was dis-
charged the same day.

DISCUSSION
This case demonstrates the effectiveness of the 

InThrill Thrombectomy System to treat thrombus of 
varying chronicity and to aid in restoring inflow to 
the remainder of the leg in patients with BTK venous 
thrombosis. Restoring in-line flow from the ankle to the 
central veins is essential to improving long-term patient 
outcomes. This case specifically illustrated a quick and 
efficient approach to the treatment of BTK occlusions, 
one which subsequently made it possible to access and 
restore flow to the left iliofemoral vessels. 

The patient presented with complete occlusion 
of the left popliteal, femoral, and common femoral 
veins with elastic chronic stenosis in the left iliac veins. 
When it was discovered that access to the left pop-
liteal vein was impeded by occlusive thrombus, the 
InThrill Thrombectomy System was utilized to clear 
the left posterior tibial, popliteal, and femoral segments 
first. This enabled access to the popliteal vein using 
the ClotTriever System (Figure 2E) and, together with 
angioplasty and stenting, these systems were able to 
restore in-line flow from the ankle into the IVC without 
significant residual stenosis. 

Flow was established in a single treatment session, 
without the use of thrombolytics. Ease of insertion 
and repositioning of the InThrill device was key to the 
success of this case, as BTK thrombus was cleared effec-
tively in two passes and within 8 minutes. 

The InThrill device provided an option to improve 
blood flow for this patient throughout the lower 
extremities. It was used to remove subacute and highly 
organized thrombus below the knee to effectively 
restore flow to the inflow vessels from the ankle to 
the IVC.

This treatment addressed the iliac vein compression 
that was the underlying reason for the patient’s recur-
rent DVT and at 30-day follow-up, he reported com-
plete resolution of symptoms and restored ability to 
walk without increasing pain. The patient will return for 
follow up at 3 and 6 months.  n


