
M anaging the treatment of chronic pain is a 
serious issue for physicians and patients. 
With approximately 100 million US adults 

suffering from chronic pain conditions, gaining a 
better understanding of the differences between acute 
and chronic pain reveals complexities not previously 
identified. As a result of this new knowledge, the 
treatment landscape is also becoming more complex. 
An increasing number of new drugs, techniques, and 
technologies are becoming available every year for 
the treatment of pain, and developing a pathway for 
pain management practitioners to provide treatment 
solutions that offer the greatest clinical and economic 
value has never been more important. 

TREATMENT OPTIONS: OPIOIDS

Opioid or narcotic pain relievers include drugs 
such as Vicodin® (hydrocodone+acetaminophen), 
OxyContin® (oxycodone), Opana® (oxymorphone), 
and methadone. Beginning in the 1990s, efforts to 
improve treatment of pain resulted in quadrupled rates 
of opioid prescribing, but failed to adequately take into 
account opioids’ addictiveness, low therapeutic ratio, 
and lack of documented effectiveness in the treatment 
of chronic pain. Several studies have shown that use 
of opioids for chronic pain may actually worsen pain 
and functionality. Primary care specialties (including 
family practice, internal medicine, and general 
practice) account for nearly half of all dispensed opioid 
prescriptions; however, specialties that manage painful 
conditions, such as primary care and surgery, also 
dispense high amounts of opioids.1

Unfortunately, healthcare 
providers don’t agree on 
when to use prescription 
painkillers and how 
much to prescribe.2 Best 
practices for responsible 
painkiller prescribing 
include screening for 
substance abuse and 
mental health problems, 
avoiding combinations of 
prescription painkillers and sedatives unless there is a 
specific medical indication, and prescribing the lowest 
effective dose and only the quantity needed depending 
on the expected length of pain. Healthcare providers may 
also use prescription drug monitoring programs to identify 
patients who might be misusing their prescription drugs, 
and putting themselves at risk for overdose. The Centers 
for Disease Control and Prevention (CDC) recommends 
discussing the risks and benefits of pain treatment options, 
including ones that do not involve prescription painkillers.3

A recent analysis that appeared in The New England 
Journal of Medicine looked at the opioid prescribing 
habits of emergency physicians and the risks of long-
term opioid use. The analysis, which was funded by the 
National Institutes of Health, found a wide variation in 
rates of opioid prescribing existed among physicians—
even those practicing within the same emergency 
department, and that “rates of long-term opioid use 
were increased among patients who had not previously 
received opioids and received treatment from high-
intensity opioid prescribers.”4 The analysis serves as yet 
another indicator that prescribing opioids comes with an 
increased risk of long-term use for the patient.

PHYSICIANS’ PERSPECTIVES:  
HOW COOLED RADIOFREQUENCY  
STACKS UP TO OTHER TREATMENTS  
 



In 2014, 1.3 million people aged 26 or older were 
dependent on pain relievers in the US,5 and tragically, 
91 Americans die every day from an opioid overdose.6 
Up to 80% of patients who receive opioid analgesics 
experience opioid-related adverse events including 
the risks of addiction and long-term use and other 
undesirable side effects such as nausea, constipation, 
respiratory depression, and falls. In addition, some of 
these events could lead to increased length of stay 
(55% longer), which in turn leads to higher cost of care 
(47% higher), and a 36% increased risk of readmission. 
Opioids may also have unintended consequences on 
pain management practices as nursing efficiencies may 
be negatively impacted when nurses have to manage 
these side effects, resulting in an increased workload.

In 2016, in response to the current opioid addiction 
crisis in the US, the CDC recommended non-
pharmacologic intervention as the first-line treatment 
for chronic pain.7 The current CDC Guidelines for 
Prescribing Opioids for Chronic Pain recommend that 
clinicians should evaluate the benefits and harms 
with patients one to four weeks prior to starting opioid 
therapy for chronic pain or dose escalation. They also 
suggest that clinicians should evaluate the benefits 
and harms of continued therapy with patients at least 
every three months. If the benefits do not outweigh the 
harms of continued opioid therapy, clinicians should 
optimize other therapies and work with patients 
to taper opioids to lower dosages or to taper 
and discontinue opioids. More research 
is needed to understand the long-term 
benefits, risk of abuse and related 
outcomes, and effectiveness of 
different opioid prescribing 
methods and risk mitigation 
strategies.

STEROID INJECTIONS

Steroid injections are another common treatment 
for chronic pain that is the result of conditions such 
as rheumatoid arthritis, osteoarthritis (OA), gout, 
or inflammatory diseases. An injection may be 
administered so that medication is delivered directly 
into the joint capsule or near the joint capsule, 
into inflamed bursae, or around tendons near the 
shoulder, elbow, hip, knee, hand or wrist depending 
on the condition being treated. A steroid injection 
can usually be administered in a doctor’s office in 
less than five minutes.

There are mixed opinions from experts on the efficacy 
of intra-articular steroids (IAS). The American Academy 
of Orthopedic Surgeons is “unable to recommend for 
or against the use of intra-articular corticosteroids for 
patients with symptomatic OA of the knee,”8 whereas 
Osteoarthritis Research International has found the use 
of IAS to be appropriate.9 There are differing reports 
on efficacy depending on the type of steroid employed 
and the area being treated, hence the mixed opinions 
from experts. It would appear that steroid injections can 
provide relief for months at a time, but may have to be 
repeated for continued pain relief. 

For conditions such as sacroiliac joint pain, chronic 
hip pain, lumbar pain and low back pain, IAS are 
considered along with other minimally invasive 
procedures, typically after medication and physical 
therapy and prior to surgery.

VISCOSUPPLEMENTATION

Viscosupplementation is an 
outpatient procedure where 
hyaluronic acid, a naturally 
occurring substance found in 
the synovial fluid surrounding 
joints, is injected into the OA knee 
joints. The acid acts as a lubricant to enable bones to 
move smoothly over each other and acts as a shock 
absorber for joint loads. It has been identified that 
people with OA have a lower-than-normal concentration 
of hyaluronic acid in their joints.10 The theory is that 
adding hyaluronic acid to the arthritic joint facilitates 
movement and reduces pain.

The FDA has approved viscosupplementation for 
treating knee arthritis only, but treating hip OA or other 
joints with viscosupplementation is permitted. Some 
types of viscosupplementation treatment require a 
one-time injection directly into the affected joint, while 
others require one injection a week for three to five 
weeks. The most common adverse reaction associated 
with viscosupplementation is the occurrence of a local 
reaction at the injection site.11

Clinical studies and reviews offer a mixed outlook on 
the efficacy of viscosupplementation and indicate 
that the response to treatment is variable. A 2005 
Cochrane Database System Review of the various 
viscosupplementation products on the market 
concluded that “viscosupplementation is an effective 



treatment for osteoarthritis of the knee with beneficial 
effects: on pain, function and patient global assessment; 
and at different post injection periods but especially 
at the five to thirteen week post-injection period.”12 
However, a more recent review that appeared in the 
Annals of Internal Medicine in 2012, concluded that “in 
patients with knee osteoarthritis, viscosupplementation 
is associated with a small and clinically irrelevant benefit 
and an increased risk for serious adverse events.”13

Some experts seem to have aligned with the more 
recent review. The American Academy of Orthopedic 
Surgeons has said “we cannot recommend using 
hyaluronic acid for patients with symptomatic 
osteoarthritis of the knee.” And the Osteoarthritis 
Research International guidelines provide an “uncertain” 
recommendation for intra-articular injections with 
hyaluronic acid for individuals with OA of the knee. In 
spite of these recommendations, this treatment is still 
being provided given the lack of treatment options 
available for this condition.

STANDARD RADIOFREQUENCY ABLATION

Standard radiofrequency (RF) ablation uses energy to 
create friction, which creates heat to destroy specific 
nervous tissue to prevent transmission of pain signals. 
During standard RF ablation, using X-ray for guidance, 
the doctor places a needle next to the nerve that is 
identified as transmitting a painful signal to the brain. 
Energy is delivered through the tip of that needle which 
causes the tissue to heat up creating a lesion on that 
nerve. The injured nerve can no longer transmit the 
painful signal to the brain. 

With standard RF ablation, lesion size and shape are 
limited by the heat generated in tissue adjacent to the 
electrode because the hottest temperature occurs at 
the probe/tissue interface. Therefore, it is suggested 
that the standard RF needle tip be oriented parallel to 
the target nerve in order maximize the length of nerve 
that is lesioned. Confounding this physical limitation of 
the standard RF lesions, nerves have been found to be 
inconsistent in their exact locations.14 In addition, the 
required parallel placement with standard RF ablation 
to create lesions is challenging because successful 
placement of the cannula depends on the operator’s 
feeling for three-dimensional depth and direction. 
There is a long learning curve to excel in this technique 
and results vary between operators. As a result, during 
standard RF, there is a greater chance for creating 
partial lesions in the nerve or even missing the nerve 

completely.14 As a result, standard RF probes require 
multiple overlapping and adjacent RF lesions to ensure 
that an adequate length of target nerve has been 
thermocoagulated.15

In a 2012 Pain Physician Journal review, evaluating the 
therapeutic effectiveness of sacroiliac joint interventions, 
the investigators found that the evidence was limited 
(or poor) for short-term and longterm pain relief from 
standard RF neurotomy.16

According to a review of randomized controlled trials 
assessing the efficacy of standard RF ablation for lower 
back pain that appeared in 2014, the investigators 
concluded that the majority of the studies focusing on 
lumbar facet joints and sacroiliac joints suggest that 
RF ablation significantly reduces pain in short-term 
follow-up but that the evidence base for discogenic low 
back pain is mixed. The review recommends that future 
studies should examine the clinical significance of the 
achieved pain reduction and the long-term efficacy of 
RF ablation.17

COOLED RADIOFREQUENCY ABLATION  
WITH COOLIEF*

COOLIEF* Cooled RF is a thermal radiofrequency 
system using water to internally keep the needle tip 
‘cool’. COOLIEF* is the only currently known thermal 
radiofrequency system using water-cooled technology 
to safely deactivate difficult-to-reach target nerves. With 
COOLIEF* Cooled RF, water-cooled electrodes enable 
more RF energy to be delivered than traditional RF, 
creating lesions that distally project more than 45% 
beyond the probe’s tip, resulting in a spherically shaped 
lesion that can reach up to 12mm in width.



Because cooled RF electrodes create larger, spherically 
shaped lesions that provide greater distal projection 
than the ovoid lesions produced by standard RF, 
there is greater likelihood that cooled RF lesions will 
fully capture target nerves with known nerve path 
complexity and variability. In a 2014 study comparing 
the lesion size produced by standard RF vs. the lesion 
size produced by cooled RF, the authors concluded that 
the spherical shape of cooled RF lesions provides larger 
volume coverage than lesions obtained with standard 
RF and offers easier positioning of the electrode 
in the neighborhood of the targeted nerve. This is 
advantageous in pain related to the SI joint where the 
position of the nerves is more uncertain.18 The alternative 
is single lesions made by cooled RF probes, which 
may be efficiently guided by proportionate anatomic 
placements relative to radiographic targets with a high 
likelihood of ablation success.19

There are a number of 
studies that demonstrate 
the safety and efficacy 
of cooled RF for the 
treatment of various 
chronic pain conditions. 
Several of the more 
recent studies focus on 
sacroiliac joint pain. In a 
review that appeared in 
Pain Medicine evaluating 
the safety of using cooled 
RF for denervation of 
the sacroiliac joint, the authors concluded that the 
procedure is safe.20 In a randomized placebo-controlled 
study evaluating lateral branch RF denervation using 
cooled RF for sacroiliac joint pain that appeared in 
Pain Medicine in 2012, the authors concluded that the 
treatment group showed significant improvements in 
pain, disability, physical function, and quality of life 
as compared with the sham group. The duration and 
magnitude of relief was consistent with previous studies, 
with results showing benefits extending beyond nine 
months.21

In 2012, a systematic review of sacroiliac treatments 
evaluating the effectiveness of various interventions 
based on the levels of evidence available, appeared in 
Pain Physician. These levels of evidence are indicative of 
the quality of the data in the studies reviewed, with Level 
I evidence considered the highest level. The authors 
concluded upon reviewing the 11 studies that met the 

inclusion criteria, the only treatment with a fair amount 
of evidence was cooled RF neurotomy. The evidence 
was limited or poor for short-term and long-term relief 
from IAS injections, periarticular steroid injections 
of local anesthetic and steroid or botulinum toxins, 
pulsed RF neurotomy (a modified version of standard 
RF procedures in which heat is applied to the targeted 
nerve at a lower temperature for short periods) and 
standard RF neurotomy.22

A 2015 review that appeared in the same publication 
showed that the evidence in favor of managing 
sacroiliac joint pain with cooled RF is Level II to III. 
Whereas the evidence for conventional RF neurotomy, 
IAS injections, and periarticular injections with steroids or 
botulinum toxin is limited to Level III or IV.23

In terms of efficacy, a 2017 study comparing cooled RF 
to conventional RF for sacroiliac joint denervation that 
appeared in Pain Medicine, provides evidence that 
cooled RF ablation may produce longer-lasting pain 
relief. The one-year retrospective study found that both 
the conventional and the cooled RF devices are effective 
in treating SI joint pain in the short term in the majority 
of patients, but that the cooled RF device produces 
significantly longer pain relief persisting six to 12 months 
after procedure. The authors also found that cooled RF 
ablation allows the creation of more accurate
lesioning of the target nerves, which could explain the 
longer pain relief.24

In terms of other pain conditions, an article appeared 
in Techniques in Regional Anesthesia and Pain 
Management in 2014, reviewing the application of 
cooled RF ablation in management of chronic pain in 
the sacroiliac, hip, and knee joints. In this article, the 
authors conclude that the literature is mostly in favor 
of cooled RF, but that larger controlled trials were 
needed.25 Since that review, several large-scale trials 
have occurred. For lumbar back pain, a prospective, 
randomized, multi-center, open-label clinical trial 
comparing intradiscal biacuplasty (IDB; using cooled 
RF to create lesions in the posterior and posterolateral 
annulus) to conventional medical management (CMM) 
for discogenic lumbar back pain, was published in 
SPINE in 2016. In this trial, the investigators concluded 
that the superior performance of IDB with respect to 
all study outcomes suggests that it is a more effective 
treatment for discogenic pain than CMM alone.26



Another article following up on the clinical trial to 
determine outcomes at the 12-month mark appeared in 
Pain Medicine in 2016. The authors concluded that the 
trial demonstrated the long-term clinical effectiveness 
of IDB and CMM for treating chronic lumbar discogenic 
pain. Furthermore, the cross-over study subjects 
experienced similar improvements in pain, function, 
disability, and satisfaction.27 

A study appeared recently in Regional Anesthesia and 
Pain Medicine, the journal of the American Society of 
Regional Anesthesia and Pain Medicine, evaluating the 
safety and effectiveness of IAS vs. cooled RF ablation 
for the management of knee pain. For the study, 
151 subjects were enrolled at 11 US centers and were 
randomized 1-to-1 for treatment. The study groups were 
statistically similar at baseline, the average age for those 
who received treatment with cooled RF ablation was 
63 years and the average age for those who received 
treatment with IAS was 66 years. Mean duration of 
knee pain for the cooled RF ablation group was 11 years, 
and mean duration of knee pain for the IAS group was 
9 years. At six months, 87% of the cooled RF ablation 
group and 96% of the IAS group were evaluated.

The study investigators also concluded that cooled 
RF ablation was as safe as IAS injection. There is no 
information about how well IAS worked. At six months, 
74% of patients had greater than 50% relief with 
corresponding improvements in function and perceived 
effect. These improvements in pain and function were 
maintained at 12 months after a single cooled RF 
ablation treatment. The number of adverse events (AEs) 
in each group was similar; most AEs were non-serious, 
mild to moderate in severity, and were determined as 
not related to study treatments; there were no serious 
AEs related to either procedure.

COOLIEF* has been clinically documented to provide 
chronic back pain patients with up to 24 months of 
pain relief, improved physical function, and reduced 
drug utilization. For patients diagnosed with OA of the 
knee, study results conclude that COOLIEF* Cooled RF 
provides significantly greater and longer-lasting pain 
relief, improved physical function and higher patient 
satisfaction than IAS injections. COOLIEF* is the first and 
only RF treatment to be cleared by the FDA specifically 
for the relief of moderate to severe knee pain caused by 
OA. COOLIEF* is also now available to target and treat 
sensory branches of the obturator and femoral nerves 
innervating the hip joint.

IMPACT ON PAIN MANAGEMENT PRACTITIONERS

Adapting your pain management practice to meet 
the needs of today’s chronic pain patients means 
deciphering an ever-changing treatment landscape to 
ensure you are providing the highest standard of care. 
Despite the complexity of the healthcare environment, 
there are multiple benefits to reviewing the various new 
treatment options available. 

As noted above, several studies have shown that 
use of opioids for chronic pain may actually worsen 
pain and functionality. Which means your practice 
may be spending more time with fewer patients, with 
unfavorable outcomes. COOLIEF* offers reduced 
procedure time, enabling you to see a greater number 
patients and ensure more 
favorable outcomes. 
Short-term solutions 
for pain management 
such as opioids, 
steroids and hyaluronic 
acid injections and 
standard RF ablations 
may cause both the 
patient and your 
practice to suffer.

Patients treated with cooled RF 
ablation demonstrated significantly 

greater reduction in OA-related 
knee pain and improvements in 
functional and global outcome 
measures when compared to 

patients treated with IAS. 
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