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« Annual incidence of 1t episode of DVT

« Western population ~ 50-100 per 100 000

« Asian population’ ~ 13.8-19.9 per 100 000

« 2x increase per 10 year age increase

« Slightly greater in females aged 20-45 years

« Men have a higher incidence aged 45-60 years

3 e « First-time DVT ~ 30-day mortality 4.6%

Deep Vein Thrombosis: « First-time PE ~ 30 day mortality 9.7%
Contemporary Endovascular

Interventions

Dr. Tay Jia Sheng

MBBS (Singapore), M.Med (Surgery), FRCSEd (Gen Surg), FAMS.
MCR No. M117728

Vascular, Endovascular & General Surgeon

* Unprovoked Vs Provoked DVT

Unprovoked (Idiopathic) Deep Vein Thrombosis (DVT):
ADVT that occurs without any identifiable provoking factor.

1. Lee LH, Gallus A, Jindal R, Wang C, Wu CC. Incidence of Venous Thromboembolism in Asian Populations: A
Systematic Review. Thromb Haemost. 2017 Dec;117(12):2243-2260. doi: 10.1160/TH17-02-0134. Epub 2017 Dec
6. PMID: 29212112,

ACQUIRED Risk factors for Provoked DVT
HEREDITARY Risk factors for Provoked DVT

 Cancer * Hormone therapy
« Acute medical illness (oestrogen containing) « Non-O blood type (2x risk)
* Surgery * Pregnancy « Heterozygous Factor V Leiden gene polymorphism
+ 0.08 % (0-2.9 %) * Long distance travel + Homozygous Factor V Leiden deficiency
* Trauma * Primary varicose veins + Antithrombin 11l deficiency
* Immobility (often in * Prolonged computer « Protein C deficiency
hospital and lasting at related “seated immobility . g
least 3 days) syndrome” * Protein S deficiency
* Obesity « Antiphospholipid
« Infection antibodies

1. Yeo DX, Junnarkar S, Balasubramaniam S, Tan YP, Low JK, Woon W, Pang TC. Incidence of venous
thromboembolism and its pharmacological prophylaxis in Asian general surgery patients: a systematic review.
\Word J Sirg 2015 Jap39(1V 1507 doi 10 14:2763:0 PMID 25189450
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Clinical Presentation Investigations
Patent IVC and

L) CIV.
W’m « Ultrasound venous duplex

* More severe symptoms and signs as « CT venogram

thrombosis extends more proximally due to . )
. « Evaluate iliac veins for May Thurner
worse outflow obstruction pathology
. . thrombosi
* lliofemoral > femoropopliteal > Calf DVT narnirzll;s’s « Look for CIV to IVC thrombus extension
Sondng e () « Detect other conditions / abdomino-
e - pelvic masses / occult malignancy

Laft ELV,

* Pain . !
. i‘;l\“ o *  + CT pulmonary angiogram
* Swelling - » 30-66% have silent PE especially in
« Phlegmasia alba dolens Nomimnce ol s proximal DVT
(L) popliteal vein. « Detect occult malignancy

* Phlegmasia cerulea dolens
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Indications for Acute lliofemoral DVT Intervention

Ve —— Anery

« Acute iliofemoral / iliocaval DVT <= 2
weeks

« Low risk of bleeding

« Acute limb threatening circulatory
compromise
* (phlegmasia, venous gangrene)

* Moderate to severe symptoms of pain +
swelling

Good functional/ambulatory status
o persistent provoked DVT risk factor

Corpresses

Outcomes after Deep Vein Thrombosis (DVT)

Goals of DVT intervention
3

%

* Physiological
* Reduce swelling
* Restore venous outflow
* Remove thrombus

U
58;2 expected to develop Post-thrombotic Syndrome (PTS)!

of PTS patients are unable to work 10 years after

B0 o rosis? * Address underlying compression
* Clinical Outcomes
of PTS patients develop venous leg ulcers.? * Improve mort.allty (feduce risk of PE)
>10%  Patients w/ severe PTS have QoL comparable to congestive « Improve quality of life

heart failure or cancer*

« Faster recovery
» Reduce adverse outcomes (PTS, Recurrence, PE,
phlegmasia, CVI)

Endovascular Interventions .
>70% of clot removed at time of treatment

Pharmacomechanical thrombolysis/thrombectomy: Boston Scientific Angiojet Zelante DVT is resistant to lytics (non-fibrin).!

catheter A,
« Ultrasound-assisted thrombolysis: Boston Scientific EkoSonic (EKOS) .m a
« Aspiration thrombectomy: Penumbra Indigo Lightning + Flash (Computer Assisted Vacuum T PR l &
Thrombectomy) 3 i -
« Mechanical thrombectomy: Inari Medical ClotTriever ANGIONET ZruomDVT”
* Manage risk of pulmonary embolism DOMINATE DVTs DAY3 DAY DAL DA -

« IVC filter?
Intravascular Ultrasound to guide stent placement

Clot

ormiation ~20% Considered ~B0%
Collagen? chronic? Collagen?

11 12
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CLOUT Registry: Clot is often more chronic than symptoms suggest

Clot Chronicity (by symptoms vs visualization)*!

Chroni
Subacute 21% More chronic

Chronic 32%

Subacute 35%

duration.’

Symptom Duration Post-Thrombectomy Visualization

Omart

~50% of thrombus was
more chronic than
suggested by symptom

13
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INTERVENTION FOR COMPRESSION

» Address underlying stenosis/obstruction e.g. May Thurner pathology
- IVUS
« Dedicated venous stents (Medtronic ABRE, BD Venovo)
« Bard Atlas large diameter balloons

 Anticoagulation
+ DOAC

14

intervention FOR COMPRESSION

« Ultrasound surveillance of iliac vein stent (ESVS 2022
Guidelines)
* POD1 as baseline
« 2 weeks > 6 weeks > 3 month - 6 month > Yearly

» Compression therapy

Case of ANGIOJET THROMBOLYSIS/THROMBECTOMY

15

Clinical Case

m 70 Female

= PMH
« IHD on clopidogrel
* Hypertension
* Hyperlipidaemia

« Stopped clopidogrel in preparation for colonoscopy
« Severe left hip to LL pain + swelling x 2 days

HTTPS://SPECTRUM-SURGERY.COM
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Patent IVC and

ELH CIV.

Acute deep
venous

11 I
No evidence of
thrombosis in the
(L) posterior tibial

thrombosis and peroneal
partially veins.
occluding the (L)
EIV, CFV to SFV. Rheological
3 et v stasis in the (L)
lower limb.
No evidence of
thrombosis in the
(L) popliteal vein.
for Interventions. | FVC 2026 m.
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Operative Steps Operative Steps

m Right CFV USG puncture
* 6Fr sheath
* Preclose Proglide
« [VC sheath + filter insertion e.g.
Bard Denali
m Left thigh FV puncture

* 5Fr sheath (look for Suprawire)
* Preclose Proglide
* 9-10Fr sheath

IVUS

m GA Supine
m Left ankle PTV USG micropuncture
« 5Fr sheath
« 6Fr sheath if need to Angiojet Pop to
PTV

m Cross from PTV to CIV lesion to IVC
« 4Fr BER2 / CXI catheter
* Terumo 0.035” glidewire
* Amplatz/Supracore 0.035” wire

| |
A | |

Operative Steps
m PowerPulse Thrombolysis using Angiojet ZelanteDVT

* 2 passes minimum — remember to change the

catheter facing

» Dwell time 15-20 minutes
m Rheolytic thrombectomy

* 240 seconds run time with blood

* 480 total run time

-
Deseried 0/
7R
Window Indicator Band [ {\ ‘Z,;":

22
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YBTEMS MOTIOTR YSIENS) P YSTEMS MOTSOTRY, AL SYSTEMS MOT3OTRY

TEMM:X 1 20MM ABRE STENT

14MM X 60MM ATLAS 14MM X B0MM ATLAS

SEEMS MOT30TR1 “ STEMS MOT30TRA

A M S
16MM X60MM ATLAS 14MM X.60MM ATLAS.

US Duplex Focus Scan (IVC/ lliac Veins)

Patent IVC
aten Patent (L) CIV stent

Patent (L) proximal EIV
stent

Partially thrombosed (L)
distal EIV (chronie)

30
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Postoperative Day 0 + 1

» Compression bandaging of affected leg
« Calf compressors over compression bandaging
* IV hydration 2-2.5L/day

» Warn staff of urine appearing dark reddish brown due to haemolysis /
haemoglobinuria

DOAC postop

Decp Vein Thrombosis: Contemporary Endovascular Inerventons | FVC 2026 2

32

Mechanical Thrombectomy vs. Pharmacomechanical
Catheter Directed Thrombolysis for the Treatment of
i Deep Vein T is: A i
Score Matched Exploratory Analysis of 12 Month rmacomechanical thromb0|ysis
ClnmtalO{x(comes ) 0% vs. 67.7%, p < '001)Y
B . ; th no post-thrombotic syndrome (83.1% vs.
th matched patients receiving PCDT
- rugien 1awss Ul siyie seesiun treatment were seen with MT (97.7% vs.
26.9%, p <.001)
» Shorter mean post-procedure hospital stays (1.81 vs. 3.46 overnights, p <
.001)
* Less post-procedure intensive care unit utilisation (2.3% vs. 52.8%, p <
.001).

MECHANICAL THROMBECTOMY

Deep Vein Tvombosis: Contemporary Ervdovascar Inteventons | FYC 2026 3 Dasp Vein Trrambosis: Cortemporary Endovascular Inerverios, | FVC 2026 34
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Click to play videos: *roll technique improved with towel wrapped around
bag and coring element ta remove moisture 3s seen in video on right*

COUSTIC PULSE THROMBOLYSIS FOR
ONIC POST-THROMBOTIC SYNDROME

WHERE THE INTEREST NOW SITS — CHRONIC POST-THROMEOTIC DISEASE
Patients months to years out from an iliofemoral DVT, with established post-
thrombotic syndrome and no good options once conservative therapy has
failed. This is a different population from acute DVT — and the population
studied in ACCESS PTS.

THE TECHNOLOGY

EkoSonic™ catheter with a core wire that emits high-frequency ultrasound
during lytic infusion — disaggregates fibrin fibres and drives the
thrombolytic deeper into thrombus.

Marketed as Acoustic Pulse Thrombolysis™ (Boston Scientific),

Daep Vein Thrombosi: Contemporary Endovascidar nervertons | FVC 2026
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Boston,.
Scientific

EKOS™ Acoustic Pulse Thromboly

ACCESS PTS
DATA SUMMARY

66 PLEASE stop saying
nothing can be done
 there is hope with
ACCESS PTS!99

14/8/2026

ESS PTS: treating established post-thrombotic syndrome

THE PROTOCOL
1. Enoxaparin 1 mg/kg BD for 48 h beforehand
2. Cross the chronic occlusion

WHO WAS STUDIED
+ lliofemoral DVT diagnosed 2 6 months previously
+ Post-thrombotic syndrome with Villalta score > 8
« Failed > 3 months of conservative therapy

81 enrolled - 78 treated (82 limbs) - 75 patients / 79 limbs in the
primary efficacy analysis - 18 centres - single-arm.

3. Balloon dilatation to crack hard thrombus and create
working space

4. 212 h ultrasound-assisted lysis, tPA 0.5-1.0 mg/h
5. Adjunctive therapy as needed; enoxaparin to 90 days
6. Patient education — Activity, Blood thinners, Compression

JALLY DELIVERED

n tPA 18.5 + 7.5 mg over a mean of 23 hours of ultrasound therapy — a low total lytic dose for a chronic occlusion.

Deop Vein Tombosis: Contamporary Endovascar Inteventons | FVC 2026
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ESS PTS: results at one year

Villalta score — 48.9% lower at 365 days (p <0.0001)

VEINES-QOL — 39% better at 365 days (p <0.0001)

155 %

Pre-procedure. 30days. 365 days

EFFICACY

826

Pre-procedure. 30days. 365 days

14/8/2026

Mean Villalta Score decreased 48.9% at 365 days

Mean VEINES-QOL Score improved 39% at 365 days

SAFETY (n=78 treated)
1 major bleed within 72 h - 1 PE within 30 days
4 patients developed anew DVT beyond 30 days.

Primary endpoint met — Villalta fell by > 4 points at 30 days in at
least half of patients.

Lower limb symptoms and quality of life continued to improve out to
one year.

43

The CLOUT Registry (NCT03575364)

The largest mechanical thrombectomy study in the field of DVT

Design: Prospective, multicenter, all-comer, single-arm
registry

Objective: Evaluate patient outcomes for proximal
lower extremity DVT treated with the ClotTriever System

Primary Endpoint: Complete or near-complete (> 75%)
thrombus removal by Marder score '

Study Conduct:

nt core laboratory assessment of thrombus

Duplex ultrasound, clinical, and functional outcomes n=228
assessed at 2 years St 2y

| Fvc 2026 45

Ts 90
155 <0.0001 £<0.0001 826
16 - 80
72.6
14 70
61.9
2 60
10 o7 50
s e 40
6 30
4 20
2 10
o] 0]
Pre-Procedure 30 Days. 365 Days Pre-Procedure 30Days 365 Days

CONCLUSION
Acoustic Pulse Thrombolysis™ treatment with venoplasty is the ONLY proven treatment
regimen for chronic DVT patients with PTS to improve quality of life with long-term data

44

Superior clot removal and better Villalta scores with the ClotTriever System

Omart

Nearly 2X More patients achieved

100% clot clearance
Significant decrease in patients
with PTS symptoms at 30 days

Patients with
Patients with Villalta 2 5
100% thrombus clearance™

tients with

Pa
275% thrombus clearance™

ClotTriever reduces the incidence of PTS compared to

anticoagulation alone in patients with iliofemoral DVT

46

Procedural highlights

1:1 Propensity Score matching on Baseline Variables: Age, laterality, prior VTE, sex, symptom duration, BMI, provoked, race, Villahta score
Resulted in 164 Matched Pairs

Any PTS at 1-year Moderate to Severe PTS at 1-year

38%
17% 18%
Anticoagulation ClotTriever Anticoagulation ClotTriever
(ATTRACT AC) (CLOUT registry } (Attract AC) (CLOUT registry )
1 ot 11 otchres i She GUDUT s ATTRACT sk, ol o icimptets cata

Safe, single-session 0.2% 99.4% 40 mL 0
procedure?! . - ‘ » }
Effective removal of l
acute, subacute, and
chronic thrombus!-3
v
Acute | n=153 Subacute | n=177 Chronic | n=184
3011, dark red, jelly-like light red firm, fibrous, pale

91.2% complete or near complete clot removal '

HTTPS://SPECTRUM-SURGERY.COM
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Rethrombosis SAEs Intervention with ClotTriever leads to low PTS rates at 2-years’?3

SAEs adjudicated by an independent medical monitor | Kaplan-Meier analysis through 6 months
Moderate or Severe PTS rates at 2-Years in Major DVT Studies
100%
2 80%
2 30-day SAE Incldence
E
2 &-month SAE incidence
£ e . 20.0% 24.1% 2.6%
E 18.2%
5
s ‘ 7.3% ‘
B
= cLout ATTRACT ATTRACT CAVA CAVA
20‘:, AC Arm CDT Arm AC Arm COT Arm
0 30 60 90 120 150 180
Follow-up Days
Deep Ve Thrombost: ontmporary Endovaslar eraions | FVG 202 “© 50
Proximal deep vein thrombosis
Postoperative Postoperative
* Anticoagulation
Ult d il fili in stent (ESVS 2022 « DOAC 6 months minimum Principal treatment phase (first three months):
. X n K
Gugg:ﬁﬁgs)suwe' ance of liac vein stent ( * Ultrasound surveillance antagonist (Class 1 level A)
POD1 a0 baseli of iliac vein stent !
. as baseline (ESVS 2022 :
" f Extended treat t phase (after three hs,
+ 2 weeks > 6 weeks > 3 month > 6 month > Yearly Gu|de||nes) |.,:':u mm';::.m-’;«:u?n«: ,li.:.u,'\ii.:"iﬁﬁ"..;"
« Schedule IVC filter retrieval at 1 month mark based + POD1 as baseline SHER G e g 1 i K antweea
* 2 weeks > 6 weeks > 3
month - 6 month > or
Yearly Extended treatment phase (after six months, in
H low to moderate bleeding risk patients not deemed
Compression therapy 556 B bigh ik oot Rkt dek
it : apixaban (2.5 mg twice/day or rivaroxaban 10 mg
Faticais undurgotn IDoTamoral vowsal Foaatag 1ot 950 once/day) (Class lla level B)
vengus dicas shouid bo considered for an Inaividwalibed
antthrombotie regimen eonsdering the isk of blecding
sociated With mose agsressive anlithrombatic iraegics.
. . - Teval =
'Deep Vein Thrombosis: Contemporary Endovascuar Interventions 51 i T Totter v ol (20217
FRONTLINE VASCULAR — " o COMPLEX BILATERAL
0\ FARRER PAR!
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Diagnosis:
Right LL phlegmasia cerulea dolens due to acute on
chronic iliofemoral DVT

6 chronic venous insufficiency due to in-stent
restenosis (ISR) or in-stent occlusion (ISO)

Clinical Case

« 59 Female

« Left LL DVT 15 years ago — warfarin anticoagulation
« Left lower limb chronic venous insufficiency C6

« S/P Left iliac vein bare metal stenting 3 years ago

« S/P Left lower limb Venaseal ablation 1 year ago

/w
%ight LL pain, swelling, bluish discolouration x 3 days
Left LL chronic venous ulcer x months

54
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* True lumen wrt:

- IVC

- Right CIV
* Not through any stent
interstices

11
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HANDOUTS ON WEBSITE
https://spectrum-surgery.com

A sPECTRUM
L

Empower your health through
tailored vascular surgical
precision and care.

TR EXPERTISE &

Daep Vein Thrambosis: Contemporary Endovascular nerventions: | FVC 2026
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