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Results
Using traditional electrosurgery, significant lead damage was noted 
in all polyurethane leads, with more damage occurring with 30W vs. 
20W, Cut vs. Coag mode, and perpendicular vs. parallel orientation. 
Considering alternative materials, silicone leads demonstrated less 
damage than polyurethane, and co-polymer leads demonstrated the 
greatest amount of damage of all three lead types with traditional 
technology. Comparatively, the PlasmaBlade did not damage the 

Traditional ESU: 250 - 350°CPEAK PlasmaBlade: 40 - 170°C
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The PlasmaBlade showed an average 70% reduction in blade temperature over 
conventional electrosurgery for similar Coag settings

The PlasmaBlade showed an average 200% reduction in blade temperature over 
conventional electrosurgery for similar Cut settings
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PEAK PlasmaBlade Cutting Temperature 
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PULSAR Setting & Conventional Electrosurgery Power (W)

PULSAR 1/2
& 10W

PULSAR 3/4
& 20W

PULSAR 5
& 30W

PULSAR 6/7/8
& 40W

PULSAR 9/10
& 50W

Te
m

pe
ra

tu
re

 (
C

)

PlasmaBlade
Electrosurgery

Temperature Profile

D
am

ag
e 

S
co

re
:

0 
- n

on
e,

 3
 - 

se
ve

re

Traditional ESU

Parallel
at 30W

Perpendicular
at 30W

Parallel
at 30W

Perpendicular
at 30W

COAGCUT

0

1

2

3

D
am

ag
e 

S
co

re
:

0 
- n

on
e,

 3
 - 

se
ve

re

PEAK PlasmaBlade

Parallel
at Setting 5

Perpendicular
at Setting 5

Parallel
at Setting 4

Perpendicular
at Setting 4

COAGCUT

0

1

2

3

Surgical Device’s Effect on Transvenous Lead Insulation

CONCLUSION
Use of the PlasmaBlade for pacemaker generator and battery 
replacement is inherently safer and may significantly reduce the 
likelihood of transvenous lead damage. Additionally, the PlasmaBlade’s 
ability to cut skin with equivalent scarring to the scalpel eliminates 

DISCUSSION
Silicone, urethane, and copolymers are widely used in 
transvenous pacing leads due to their favorable flexibility, 
insulative, and tunneling characteristics. Though readily 
available and cost-effective, they are also susceptible to damage 
from high-temperature electrosurgical instruments1,8. Surgeons 
are advised by lead manufacturers to use low power settings 
and maintain operative vigilance during dissection prevent 
damage, however this is not always possible. The consequences 
of lead damage during generator or battery replacement carry 

additional risk of inadvertent scalpel injuries in the OR5,6,7. Although 
the overall risk of transvenous lead injury is relatively low, the patient 
and financial consequences are serious and the use of additional safety 
measures, such as the PlasmaBlade, should be considered.

significant morbidity and mortality risk, including increased 
length of stay and death, and serious financial implications – 
averaging between $5,000 and $20,000 per incident9. Intuitively, 
lowering the operating temperature and increasing the insulation 
of the electrosurgical device is the solution. As demonstrated by 
Weisberg1, et al., these characteristics of the PlasmaBlade have 
a clear effect on lead damage regardless of orientation or mode 
when compared to traditional electrosurgery. Though Weisberg, et 
al., used a simulated in vivo model we believe the comparison and 
methodology to be directly relevant to current clinical practice.

silicone or polyurethane lead in Coag mode with either parallel or 
perpendicular technique. Using Cut mode, only minimal damage 
was demonstrated with perpendicular technique in the polyurethane 
and co-polymer leads. Of the three insulation materials, silicone 
lead insulation demonstrated the highest tolerance to electrosurgery, 
regardless of technique or energy mode.

Traditional ESU: 30 WattsPEAK PlasmaBlade: Setting 5


