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Percutaneous mechanical 
thrombectomy without lytics: 

The FlowTriever System

Disclosures

• Boston Scientific 
• Medtronic vascular
• Neptune Medical 

Our Case

66-year-old female with uncontrolled htn, intermediate-high-
risk PE

• HR 126 bpm, BP 100/48 , RR 31, O2 sat 89% on RA, 94% on 3L NC 
• HsTrop: 175 (elevated), BNP 2500 (elevated)
• CT shows large, bilateral PE;  RV/LV 1.4
• TTE shows large and hypercontractile RV. TAPSE 10 mm.
• Safely started on heparin gtt.
• Has-Bled score 2.

Mechanical thrombectomy with FlowTriever

The FlowTriever System extracts PE by 
aspiration and/or mechanical modes
• Large-bore (16–24F) aspiration catheter

• Nitinol mesh disks for clot disruption
• FlowSaver for blood return

Triever24, Triever20, 
and Triever16

FlowSaver Blood 
Return System

Device Guide Wire Outer 
Diameter

Inner 
Diameter

Effective 
Length

Triever24 0.035” 24 Fr
(7.6 mm) 6.9 mm 90 cm

Triever20 0.035” 20 Fr
(6.5 mm) 5.6 mm 90 cm

Triever16 0.035” 16 Fr
(5.3 mm) 4.5 mm 107 cm
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FlowTriever evolution: 
continuous development

• 2023

Triever 16 Curve

FlowTriever evolution:
advances in technique

Lollypop aspiration – smaller vessels 30 second dwell 
during aspiration

Telescoping for distal or 
tortuous anatomy

Triever24

Triever20 
curve

FlowTriever evolution:
heme conservation and hemostasis
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The FLASH Registry
Design: prospective, multicenter, single-arm registry conducted in the US
and Europe

Status: US enrollment complete, EU enrollment ongoing

Methods: decision to intervene at the discretion of treating physicians /

local PERT

Objective: evaluate the safety and effectiveness of the FlowTriever
System for treatment of PE in an all-comer patient population through 6 
months

Primary Endpoint: major adverse event (MAE) composite endpoint

o Device-related mortality within 48 hours

o Major bleeding within 48 hours

o Intraprocedural device- or procedure-related adverse events

n = 1 ineligible per study criteria

n = 799
Analysis population

800 patients enrolled at 50 US clinical sites

n = 599 (75.0%) 
6-month follow-up, 

Mean follow-up 204±46 days  

n = 29 (3.6%) deaths

n = 88 (11.0%) lost to follow-up

n = 56 (7.0%) withdrew/refused follow-up

n = 27 (3.4%) withdrawn for other reasons

FLASH Registry outcomes summarize the advantages 
of large-bore thrombectomy with FlowTriever
• Safe PE intervention without the need for lytics

o 1.8% MAE rate at 48 hours
o 0 device-related deaths
o < 1.0% all-cause mortality at 30 days

• Effective treatment with immediate hemodynamic improvements
o -7.6 mmHg mean mPAP change 
o 12 bpm mean decrease in heart rate
o 19% increase in CI for patients in cardiogenic shock at baseline

• Minimum hospital resource utilization
o 62.6% of patients had no overnight ICU stay
o 2.4% of patients required adjunctive PE therapy
o Median 3 hospital overnights post procedure

Toma et al. EuroIntervention. 2022. 
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Flowtriever technique 

• Femoral Procedure

• Performed quickly

High-Risk PE & Flowtreiver

Flame. Circ Cardiovasc Interv 2023. 
FLASH. High-risk sub-analysis. JSCAI 2024. 

Flowtriever and bleeding

• Does lose some blood. But less with blood return tools.

• Fatal Bleeds: None
• Critical organ bleeds: 2 ICH ~0.7%. Adjudicated as related to AC
• Major bleeding:

• PEERLESS: 6.9%.  19 pts w major bleeds (~50% from vascular access site, CDT 62%
of major bleeds from groin. ).

• FLASH: 1.4% major bleeding.

Flowtreiver well-tolerated and quick recovery

Appears well tolerated and effective Can minimize or obviate ICU time

mPAP drops appropriately

Peerless: ICU stay a major driver Reimbursement Strategy 

Mech Thrombectomy EKOS CDT

Procedure Category MS-DRG IPPS Payment MS-DRG IPPS Payment MS-DRG IPPS Payment EKOS vs CDT Reimbursement

DRG-163 $32,802
DRG 173 $21,530

DRG 175 $9,823 219%
DRG 164 $17,912

DRG 176 $5,711 377%DRG 165 $ 13,265
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Pulmonary angiography

Right PA angio
30ml, 25ml/sec, (70 dye/30 saline)

Left PA angio
30ml, 25ml/sec, (70 dye/30 saline)

Mechanical thrombectomy of right PA
Long super stiff, 
amplatz, 1cm tip 

Nudge sheath tip à
end of dilator

Aspirate and Clean

Mechanical thrombectomy of left PA
30ml,25ml/sec, 

(70 dye/30 saline)
Aspirate

Case Results
PA Pressures: 30/15 (20) -> 18/11 (14)
HR: 124à 105 bpm
SBP: 105à115 mmHg
O2: 94% -> 99% on 3L
Procedure time: 75 minutes
Device time: 55 minutes
EBL: 125 CCs
5 total aspirations
No tPA administered

PE & FlowTriever
Many questions, many unknowns

Disadvantage FlowTrieverAdvantage FlowTriever

• No clear outcome benefit
• Minimal guideline support
• ICH and Major Bleeding are still seen
• Does not address small vessel thrombus
• The competition is knocking at the door
• Still expensive

• No lytic requirement
• Capable of extracting large thrombus
• Well iterated
• Modest ICU needs
• Rapid clinical improvement
• Visually and clinically satisfying
• Heme loss declining
• Financially tolerable (likely more so soon)

Thank You


