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The òTried and Trueó: Endothermal ablation

·Durable, excellent efficacy -15 years

·Safety profile well established

·Disposables can be expensive

·Capital equipment outlay for 

generator

·Requires tumescent anesthesia

·Doesnõt address large side branches

·Sedation optimal in some patients

7cm 

heating 

element



Endothermal Ablation -does one job well

·Unbeatable efficacy and safety at 

ablation of a straight above knee 

refluxing saphenous vein



RF Ablation
(n=124*)

Endovenous 
Laser Ablation 

(n=124*)
Vein Stripping

(n=123*)

Ultrasound -Guided 
Foam 

Sclerotherapy
(n=123*)

Efficacy at 1 year
(reflux -free rate)

95.2% 94.2% 95.2% 83.7%
(p<0.001)

Post Intervention Pain 
Scores* (1 ð10)

1.21
(p<0.001)

2.58 2.25 1.60
(p<0.001)

Time to return to normal 
activities (days)

1
(p<0.001)

2 4 1
(p<0.001)

Time to resume work 
(days)

2.9
(p<0.001)

3.6 4.3 2.9
(p<0.001)

Indirect cost (û) Lost 
work

560 840 1120 560

Total costs (û) 1996 2200 2199 1559

Rasmussen Study - Results

*In the 10-day period post -procedure.



Where does endothermal fall short? Complex 

patterns, below knee

·Neovascular

·Tortuosity

·Close to skin

·Close to nerves

· In areas of skin damage

· In patients that cannot tolerate 

compression

·Patients with pain or needle phobia



Nonthermal Nontumescent

·Proprietary Endovenous Microfoam(Varithena®, Boston 

Scientific)

·Mechano-chemical ablation ( Clarivein®, Merit)

·Cyanoacrylate adhesive (Venaseal®, Medtronic)



Nonthermal ablation

·Short term efficacy variable, but comparable to endothermal 

·Safety profile well established

·Disposables can be expensive

·No capital equipment outlay for generator

·No tumescent anesthesia

·Can address tortuosity

·Sedation almost never needed

·Post compression not needed with cyanoacrylate

·No risk of burns, nerve injury



Closure literature

ClosureFast

Study, 

Veclose

study

Rasmussen 

Study/ Van

derVelden

Study

VANISH 2 

Study

Elias 

Study, 

Witte 

Study

Veclose study

Modality RFA EVLT PEM MOCA CAC

Short 

term

96.6% one 

year

94.2%one 

year

87.9%8 

weeks

96% one

year

96.8% one 

year

Long 

term

91.9% at  3 

years and 

90% at 5 

years

85% at 5 

years*

73% at one 

year

87% at 3 

years

94.4% at 3 

years, 91.4% 

5 years

*Van der Velden, et al JVS-VL, 2016



PEM
·A combination device to 

generate pharmaceutical -

grade microfoam

·Delivers reproducible 

microfoam with small bubble 

size and narrow bubble size 

distribution

·Highly stable, similar to air -

based sclerosing foams

·Benefits in vivo of an ultra -low 

N2, CO2-O2 based gas 

formulation



Where does PEM/foam outshine 

others?

·Neovascular veins

·Anterior saphenous

·Tortuous veins

·Pelvic source veins

·In areas of skin damage



Disadvantages

·Cost (physician compounded cheaper, but not FDA approved in US)

·Dose limits what you can treat in one day

·Phlebitis/need to drain coagula in some cases

·Staining can occur

·Allergy

·Neurologic events (serious rare)

·Long term recanalization



Mechanico-chemical ablation ( Clarivein®)-MOCA 

·Combination ðendovenous 

mechanical and chemical

·Mechanical ðwire > rotates > 

intimal damage

·Chemical ðliquid > penetrates > 

scar

·End result ðvenous occlusion



When to use MOCA?
·Truncal ablation

·Can navigate modest tortuosity

·Veins less than 12 mm

·Areas of concern for skin or nerve damage

·Can treat multiple segments -limited by volume of 

sclerosant



Disadvantages

·Cost 

·Dose limits with sclerosant what you can treat in one day

·Can catch in valves

·Allergy to sclerosant

·Neurologic events (serious rare)

·Learning curve

·Coverage limited in US



Closure System 1)  Access GSV using catheter technique

2)  Position 5 cm from SFJ 3)  Compress cephalad to catheter

Cyanoacrylate Closure System



When to use CAC?

·Truncal vein (any size)

·Areas of skin damage

·Area of concern of nerve injury

·In patients with limited mobility/difficulty donning stockings

·Needle phobic patients



Disadvantages

·Cost 

·Can treat 90-100 cm of vein length with one kit

·Phlebitis and Hypersensitivity (6% of the time) can occur

·Allergy to CAC

·Granuloma/FB extrusion (rare, ?1/10,000 but significant)

·Permanent foreign body



What I thought was an òIdeal patientó for 

NTNT

2016

·Young and healthy

·Active

·Doesnõt want to wear 

stockings

·Wants to work out right 

away

·Primarily CEAP C2

2022

·Elderly

·Limited mobility

·Difficulty donning stockings

·Needs to Maintain mobility 
and strength by walking 
right away

·Has medical co-morbidities

·Advanced venous disease



Considerations in Geriatrics

· Mobility may be an issue

· Positioning of limb may be 
harder for treatment 

· May have risk factors for 
complications of tumescent 
anesthesia 
(anticoagulation/volume status)

· May not tolerate sedation

· May not tolerate compression

· More advanced disease

· Co-morbid conditions



Can it be used in patients with wounds?



Recent studyé


