
Uncovering the extended clinical durability of 
COOLIEF* Cooled Radiofrequency ablation 
compared to standard radiofrequency ablation



C H R O N I C  K N E E  PA I N  A F F E C T S 
M I L L I O N S  O F  P E O P L E  I N  T H E 
U N I T E D  S TAT E S
Non-operative procedures that help 
manage symptoms are an important 
part of the treatment paradigm.

Figure 1 
Comparison of Numeric Rating Scale (NRS) pain scores following 
radiofrequency ablation procedures

COOLIEF* Cooled Radiofrequency ablation has 
demonstrated significant effectiveness and durability 
in the management of chronic knee pain caused by 
osteoarthritis.  

COOLIEF* Cooled RF demonstrates extended 
clinical durability when compared to standard 
radiofrequency (Figure 1), suggesting that increased 
lesion size may not be the only driving factor of 
improved patient outcomes.

Several active preclinical research projects at 
Avanos exploring technological improvements 
have uncovered distinct differences between 
standard and cooled radiofrequency procedures.

STANDARD RADIOFREQUENCY STUDIES COOLIEF* COOLED RADIOFREQUENCY STUDIES



M O R E  E N E R G Y  D E L I V E R E D 
T H R O U G H  W AT E R  C O O L I N G

With standard radiofrequency probes, temperatures 
at the tissue-tip interface reach 80°C. At these 
temperatures, desiccation can occur in the adjacent 
tissues. This can lead to charring of the tissue at 
the tissue-tip interface, which creates an insulated 
barrier, limiting delivery of radiofrequency energy.

Cooled radiofrequency probes are able to 
overcome the limitations inherent to standard 
radiofrequency probes by circulating cooled water 
through the probe. Heat is drawn away from the 
tissue-tip interface, preventing charring and allowing 
more energy to reach the nervous tissue.
   

By effectively managing the temperatures at the 
tissue-tip interface, cooled radiofrequency probes 
are able to deliver significantly more energy 
than standard radiofrequency probes. Cooled 
radiofrequency probes deliver up to 3.7 times more 
energy to the nerve and surrounding tissue than 
standard radiofrequency probes in a perfused tissue 
rodent model (Figure 2).

Furthermore, when the duration of a standard 
radiofrequency procedure is extended to 6 minutes, 
it still does not deliver as much energy as a 
2.5-minute procedure with a cooled radiofrequency 
probe (Figure 3).

Figure 2
Energy delivered by various standard and cooled 
radiofrequency probe sizes

Figure 3
Energy delivered by radiofrequency probes 
with extended runtimes

ENERGY AS A FUNCTION OF PROBE SIZE ENERGY AS A FUNCTION OF TIME



I M PA C T  O F  G R E AT E R 
E N E R G Y  D E L I V E RY  O N 
N E R V E  S T R U C T U R E
Histological analysis of nerves ablated with standard and 
cooled radiofrequency probes demonstrates the extent and 
thoroughness of the damage to nerve structure. 

Blinded, third party histological analysis was conducted on 
rodent sciatic nerves ablated with both standard and cooled 
radiofrequency probes. Sham serves as a control for 
healthy nerve structure.

Longitudinal analysis of ablations performed with cooled 
radiofrequency probes show larger areas of damage 
compared to standard radiofrequency probes (Figure 3). 
Cross sectional analysis shows a more thorough 
disruption of the nerve structure at the cellular level 
created by cooled radiofrequency probes (Figure 4). 

Nerves ablated with cooled radiofrequency probes 
show a more thorough disruption to the nerve structure 
in general. Furthermore, lesions created with CRFA show 
distinct areas of thermal damage correlating with 80ºC. 

Figure 3
Longitudinal histological analysis 

Figure 4 
Cross-sectional histological analysis

REPRESENTATIVE LONGITUDINAL NERVE SECTIONS REPRESENTATIVE CROSS-SECTIONAL NERVE SECTIONS



S I G N I F I C A N T  D E L AY S  I N  T H E 
R E T U R N  O F  N E R V E  F U N C T I O N 
I N  R O D E N T  S T U D I E S 

Optimized rodent studies have demonstrated 
that cooled radiofrequency ablation provides a 
more thorough and extensive disruption to sciatic 
nerve function. Experimental protocols involved 
performing standard radiofrequency ablation and 
cooled radiofrequency ablation of the sciatic nerve 
of rodents. Nerve function was measured at 2-week 
intervals by electromyography (EMG), a tool which 
allows for the quantitative evaluation of a motor 
or mixed nerve’s function. A lower signal response 
(or greater reduction from baseline) is indicative of 
greater level of nerve function impairment.

Rodents treated with cooled radiofrequency 
ablation showed a greater decrease in nerve 
function, which lasted longer than standard 
radiofrequency ablation, thus demonstrating the 
physiological impact of more extensive lesioning 
(Figure 5). 

Results from this study closely mirror the extended 
clinical durability of cooled radiofrequency ablation 
and suggest that cooled radiofrequency ablation 
creates more extensive lesions to the nerve, which 
are able to interrupt pain signals for longer periods 
of time.

Figure 5
Return to function of the gastrocnemius nerve 
following ablation procedure

GASTROCNEMIUS MUSCLE RESPONSE



COOLIEF* Cooled RF delivers up to 3.7x 
more energy than standard RF

COOLIEF* Cooled RF’s greater energy 
delivery leads to more extensive cellular 
disruption of the nerve as shown by histology

COOLIEF* Cooled RF decreases nerve 
function more and for a longer period of 
time than standard RF as assessed by EMG
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For more information about COOLIEF* Cooled RF, 
please visit www.avanospainmanagement.com 
or call 1-844-4AVANOS. 
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