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Host: Welcome to the Anesthesiology journal podcast, 
an audio interview of study authors and editorialists. 

Dr. James P. Rathmell: Hello. I’m Jim Rathmell, Professor of Anes-
thesia at Harvard Medical School and one of the Executive Editors of 
Anesthesiology. You’re listening to an Anesthesiology podcast that 
we’ve designed for physicians and scientists interested in the research 
that appears in the journal.

Today we are going to talk with the lead author of an original re-
search article that appears in the September 2018 issue. With us today 
is Dr. Steven Cohen. Dr. Cohen is Chief of Pain Medicine, Director 
of Clinical Operations and Professor of Anesthesiology, Neurology and 
Physical Medicine and Rehabilitation at Johns Hopkins School of Med-
icine in Baltimore, Maryland. 

Dr. Cohen is a prolific author of original research about current 
therapies for the treatment of chronic pain, particularly interventional 
pain treatments. He’s the lead author of an article that appears in the 
September 2018 issue of the journal entitled “Effectiveness of Lumbar 
Facet Joint Blocks and Predictive Value before Radiofrequency Denerva-
tion: The Facet Treatment Study (FACTS), a Randomized, Controlled 
Clinical Trial.” Dr. Cohen, thank you for joining us. 

Dr. Steven P. Cohen: Thanks, Jim, for doing this. It’s my pleasure to 
be here. 

Dr. James P. Rathmell: Well, congratulations on the publication of 
your work and for conducting a randomized clinical trial in this area 
where a better understanding of the effectiveness of treatment is so 
sorely needed. 

I want to ask you to start by giving listeners just a brief primer 
on radiofrequency treatment of the lumbar facets for chronic low back 
pain. Can you just briefly explain how this treatment is done and the 
theory behind how it works? 

Dr. Steven P. Cohen: So, radiofrequency has been used to treat 
chronic pain for more than 50 years and in the early 1970’s it began 
to be used to treat lumbar facet disease. The way it operates, it’s an 
ablative therapy and when you apply it to nerves, it’s a neuroab-
lative therapy. There are different kinds of neuroablative therapies 
and there are slight differences in the mechanisms. But what distin-
guishes radiofrequency ablation is it creates small, controlled lesions 
which is very important in the spine because there’s a lot of expensive 
real estate over there. 

The way it works is if you interrupt the nerve supply of a painful 
structure, you should be able to interrupt pain signals and decrease pain. 
That’s done by putting needles where the nerves are and proximity to 
the nerves can be confirmed either through landmarks, through sensory 
testing, through motor testing. And when the physician is convinced 
that he’s close enough to the nerves, an electrode is put through the 
needle and current is applied and that basically heats the tissue and the 
nerves and interrupts the signal. 

Dr. James P. Rathmell: Perfect. And why radiofrequency range energy? 
Because it produces a predictable-sized lesion; it’s independent of the 
impedance of the tissue. So, it’s very, very precise. 

So, alright. What question did you set out to answer with the new 
study you designed that appears in the journal? And can you walk us 
through the hypotheses that you were testing? 

Dr. Steven P. Cohen: Sure. So, you have to understand that this study 
was conceived in 2013 and the first protocol that I could find was from 
early 2014, so the landscape changed significantly since then. So, the 
MINT trials which generated a lot of interest and a lot of skepticism 
hadn’t been published yet. So, this study was sponsored by the Depart-
ment of Defense and so we sought to address some unique consider-
ations that are relevant to service members as well as some issues that are 
generalizable to pain practitioners all over. 

So, the first question that we sought was to find out whether or not 
intraarticular injections, or medial branch blocks, can provide short-
term relief in selected patients. The basis for this is that although most 
randomized trials have shown that intraarticular injections don’t provide 
long-term relief, there is a growing body of literature consisting of obser-
vational trials and a randomized trial that suggests in certain individu-
als they can. So, these individuals are people with acute inflammatory 
process perhaps as identified with single-photon emission computed 
tomography. 

We thought that maybe this would be relevant for service mem-
bers: people who were deployed, they don’t have pain, they hurt their 
back and so they have an acute inflammatory process going on. 

One reason why intraarticular injections may fail or one contrib-
uting factor is that there’s a high technical failure rate. So, many times 
the injectate can’t be put inside of the joint and this would be less likely 
to be an issue with soldiers because they don’t have severe degenerative 
arthritis, they have larger joint spaces. 

And the other reason is it’s practical. In theaters of operation, re-
sources are scarce and there’s only certain places like in mature theaters 
where radiofrequency can be done: you have to have trained personnel, 
you have to have a radiofrequency machine and fluoroscopy. And it’s 
very difficult to medivac a service member on a helicopter to a combat 
support hospital, do a test block, get their result then bring them back 
to have radiofrequency denervation. And radiofrequency denervation in 
some people is associated with worsening pain, maybe for one to two 
weeks often from neuritis and so this can be problematic. So, that was 
the first hypothesis. 

The second hypothesis was that we thought that medial branch 
blocks would provide better prognostic ability compared to intraarticu-
lar injections and saline injections and the reasons for this were also 
several fold. So, first, medial branch blocks are easier to perform. And 
again, as I mentioned before, there’s a lower technical failure rate. 

Second, there is a proportion of patients in whom the medial 
branches don’t enervate the facet joints: 10% to 15%. So, in these in-
dividuals they can respond to an intraarticular facet injection, but they 
wouldn’t be expected to respond to radiofrequency denervation because 
those are not the nerves that are innervating the joint. 

And third, it just makes sense; it has face validity. If you want to 
know if ablating a nerve will provide benefit, then you should tempo-
rarily block it. And before the MINT study, there was a trend in the 
literature whereby randomized trials that screened patients with medial 
branch blocks tended to report better outcomes than those that screened 
patients with intraarticular injections. 

Dr. James P. Rathmell: Alright. So, you set out to take a look at these 
two ways of doing diagnostic blocks and compare them with placebo 
and then the subsequent response to radiofrequency treatment. Just ex-
plain briefly the study design: How did you select patients for treatment 
and what treatments did they receive? And then what was the primary 
outcome measure and some of the secondary outcome measures? 
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Dr. Steven P. Cohen: This was – in some ways it was a pragmatic trial. 
So, very similar to design of the MINT trial and another study that 
they’re calling for proposals from the United Kingdom. So, one block, 
50% pain relief. Why is that? Well, if you have a definitive treatment 
that is safe and relatively inexpensive, then what you want with the 
screening block is you want the screening procedure to have high sensi-
tivity and negative predictive value because if you have false negatives, 
these people may end up having surgery, they may end up on opioids. 
So, we used 50% pain relief or greater with a single block. 

Patients had to have paraspinal tenderness, they had to have no 
neurological findings. We did not require an MRI; an MRI is not rec-
ommended for people with back pain and no neurological symptoms; 
however, if they had an MRI, we didn’t want it to be pristine, we wanted 
to see some evidence of joint degeneration. 

So, patients were randomized in a 2:2:1 ratio to receive either me-
dial branch blocks with local anesthetic and steroid, intraarticular injec-
tions with local anesthetic and steroid or just saline injections outside 
of the joint. They weren’t permitted to have cointerventions in between 
and then we had an independent evaluator see them at one month 
which was the primary outcome point. 

So, the primary outcome measure for the first phase—this first 
phase, the facet phase—was mean reduction in average back pain and 
what we found was there were no significant differences between groups 
for that. Patients who continued to have relief at one month could con-
tinue in this study for three months and six months, but this was a very 
small percentage of patients. 

Patients in the first two groups, the treatment groups—those who 
received medial branch blocks or intraarticular injections—if their block 
was positive and their pain returned, they would then proceed to Phase 
II which was the radiofrequency phase. 

All patients in the saline control group who failed to derive long-
term benefit were supposed to proceed to radiofrequency ablation. 
So, for the radiofrequency ablation phase, we used the same outcome 
measures: average and worst pain score over the past week, we used a 
measure of functional capacity, the Oswestry Disability Index, we de-
termined medication reduction and we used an index for satisfaction. 
So, a 5-point Likert scale where a grade in 3 indicated the patient was 
satisfied, 5 was very satisfied and 1 was very unsatisfied. 

And the primary outcome for Phase II was average pain score over 
the past week at three months. 

Dr. James P. Rathmell: Okay. This is a bit complicated, so I want to 
recap and make sure listeners understand how the study was done. You 
took a total of 229 participants and you randomized them in a 2:2:1 
ratio, two patients receiving intraarticular facet injections with bupiva-
caine and steroid, two patients receiving medial branch blocks for every 
one patient that had a saline injection, so the placebo controlled half the 
number of patients. 

Now, those who had a positive one-month outcome which you de-
fined as a 2-point or more reduction in average pain score and a score of 
higher than 3 on the positive satisfaction on a 5-point Lickert scale were 
followed for up to six months. So, they had persistent pain relief and you 
said there were very few of those. Most patients didn’t have durable pain 
relief and so they went onto the next phase. 

Now, onto the next phase which was the radiofrequency treatment 
phase, participants in the intraarticular and the medial branch block 
groups with a positive diagnostic block—that is 50% or more pain re-
lief—who had a negative outcome, so they didn’t have pain relief that 
lasted out to the month, they went onto the second phase and under-
went radiofrequency ablation. 

And everybody who was in the saline treatment group went on to 
radiofrequency treatment because there was no differentiation with a 
diagnostic block. 

Dr. Steven P. Cohen: Right, unless the people in the saline group ended up 
with long-term relief; if they had relief, we didn’t perform the denervation. 

Dr. James P. Rathmell: Perfect. And there were two primary outcome 
measures: one at the one-month point right after just the diagnostic 
blocks and that was average reduction in numerical pain rating score af-
ter the facet or saline blocks. And then the second outcome was average 
numerical rating score three months after the ablation. 

Now, tell us what you learned. You hinted at it but go into detail 
now about what you learned in the study. 

Dr. Steven P. Cohen: So, there were no significant differences between 
the three groups in Phase I; we attributed the small benefits favoring the 
medial branch in the intraarticular groups because they both received 
systemic steroids rather than a local effective of the steroids. 

Three months after the radiofrequency procedure, patients in 
Group 1 and Group 2 experienced a greater mean reduction in average 
pain score, but the average pain scores didn’t differ significantly. 

In terms of the number of people with a positive outcome, the 
differences between Groups 1 and 2 were significantly greater than the 
differences in the control group at one month, at three months and at 
six months the p-value is 0.036. There were no differences between the 
two treatment groups, between medial branch blocks and intraarticular 
injections, but for some of the outcome measures the two treatment 
groups fared better than the control group. 

Dr. James P. Rathmell: So, I want to go over those results again so 
there’s no confusion because it is kind of confusing there and this is 
right from your results. There were small reductions in pain scores at 
one month in all three of the treatment groups, about 0.7 on a 10-point 
scale which we would judge not really clinically meaningful. It takes two 
or more on a scale of 0 to 10 for us to consider it clinically meaningful. 

But statistically less pain in all three treatment groups whether they 
got bupivacaine and steroid, they got local anesthetic or medial branch 
blocks or the saline injection. So, no difference between treatment 
groups at the one-month point. And it’s not surprising; it involved only 
local anesthetic. Maybe the steroid would give a little bit more durable 
effect but not anything profound.  

So now, positive blocks were more common in the active treatment 
groups. About half of patients gained pain relief after intraarticular in-
jections and about half of patients gained pain relief after medial branch 
blocks versus only about a third of the placebo group. And that’s, again, 
kind of consistent with the placebo effect. 

That placebo effect is pretty profound immediately after a lot of 
these treatments with 30% of people reporting significant pain relief. 

Dr. Steven P. Cohen: Yes. I mean, the placebo effect is especially robust 
for interventions. It’s been shown in several trials to be greater for pro-
cedures than it is for medications and that might be related to higher 
expectations. 

Dr. James P. Rathmell: And even more profound for more involved 
surgical techniques. 

So, here’s where it gets a little tricky: you performed radiofrequency 
ablation on 135 patients of the initial 229 and it was somewhere in the 
mid-40’s, somewhere between 42 and 48 patients in each group. So, 
pretty even numbers spread across the three diagnostic groups. 

The average pain scores fell about two points and this is a clinically 
meaningful pain reduction. In all of the patients who received radio-
frequency treatment, regardless of which injection they received prior 
to radiofrequency treatment. In other words, patients carefully selected 
with diagnostic blocks on average fared no better than those who had 
the placebo and were not selected by the results of a diagnostic block. 
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But when you look more carefully at those individual treatment 
groups, you see that at the three-month point about half of patients 
who had positive diagnostic blocks responded to the treatment and only 
about a quarter of patients who had placebo injections responded. 

Now, I want you to tell us again how you defined a positive respond-
er and then explain the difference between this seemingly similar mean 
reductions in pain scores across all the groups including the placebo group 
yet a higher responder rate in those who had the diagnostic blocks. 

Dr. Steven P. Cohen: So, we defined a positive categorical outcome as 
2-point or greater decrease in average pain score coupled with positive satis-
faction on that 5-point Lickert scale. In the radiofrequency phase, unlike in 
the facet joint phase, the primary outcome was average low back pain score. 
In the facet phase, it was mean reduction in average low back pain score. 

So, if you just look at the average low back pain score, the differ-
ences are relatively small. But if you look at the mean reduction in aver-
age back pain score, they’re considerably higher in Groups 1 and 2: 1.8 
for both of them versus 0.7. And so, a difference of 1.1 in most trials for 
medications, FDA studies, that’s a clinically meaningful difference. So, 
the impact guidelines specifically say although 2-point or 30% decrease 
is the minimal clinically important difference, between groups smaller 
differences can often be clinically and statistically significant. 

So, because categorical outcome was based on the reduction in 
average back pain score and that was significantly higher in Groups 1 
and 2 than in Group 3, that explains why a higher percentage of people 
in the medial branch and the intraarticular groups reported a positive 
outcome. 

And if you look at most of these clinical trials including studies 
that are done by our group because what constitutes a clinically im-
portant difference is based on reduction in pain, not the actual pain. 
So, decrease from pain from a 9 to 5 or a 9 to a 6 would be clinically 
meaningful to most people. So, in most high-quality studies, the pri-
mary outcome is based on the mean reduction in pain score, not just 
the average pain score. And so, the mean reduction accounts for slight 
variations in baseline scores. 

Dr. James P. Rathmell: Got it. So, what do you conclude from this 
study? What new information does this give practitioners about the use 
of diagnostic facet blocks and radiofrequency treatment for chronic low 
back pain and what were the major limitations of the study? 

Dr. Steven P. Cohen: In a nonenriched population—so, people not 
prediagnosed with facet joint pain—intraarticular injections and medial 
branch blocks don’t provide long-term relief and you can see this from 
the randomized trials that exist. If they provided long-term relief then 
you wouldn’t be able to randomize people who received – who had posi-
tive blocks because they wouldn’t have pain. 

The study indirectly supports the effectiveness of radiofrequency 
denervation and they support the use of prognostic blocks, either medial 
branch blocks or intraarticular injections before radiofrequency. 

But there’s another possible explanation as to why Groups 1 and 
2 fared better on some outcome measures with radiofrequency than the 
group that received the control screen blocks and that has to do with 
the placebo effect. 

So, in Groups 1 and 2, people who had a negative block did not 
receive radiofrequency denervation. So, this eliminates placebo nonre-
sponders whereas all patients who failed to derive long-term benefit in 
Group 3 had received radiofrequency denervation. So, it included pla-
cebo nonresponders. 

And as we talked about before, the placebo effect is especially 
strong for interventions. In fact, most people would say that the placebo 
effect is stronger than the intrinsic effect for almost all pain treatments 
and you can see this just by looking at, again, randomized trials so that 
within group difference for controlled treatments is usually larger than 
the between group difference. 

The expectations may also have been different. Patients in Groups 
1 and 2 who got significant relief after the diagnostic blocks but it re-
turned were expected to get comparable relief that lasted much longer. 
The patients with the negative block—so, the placebo nonresponders 
who underwent radiofrequency ablation anyway—were not under the 
same expectations. So, that’s an alternative explanation. And that also 
goes to the main limitation of the study is that we did not have a radio-
frequency control group. 

Dr. James P. Rathmell: A sham treatment group? 

Dr. Steven P. Cohen: Right. A sham radiofrequency treatment group 
and so while this suggests that one possible explanation is that radio-
frequency is effective and it’s effective in people who are selective with 
prognostic blocks, there are other explanations. 

Dr. James P. Rathmell: Well, terrific explanations. I’m afraid we’re not a 
whole lot further along in our understanding of the overall effectiveness 
of radiofrequency treatment. 

I hope today’s discussion will lead many of you listening to read 
this new article in the accompanying editorial view that appear in the 
September 2018 issue of Anesthesiology where you can learn more 
about intraarticular lumbar facet injections, medial branch blocks and 
their use in the treatment of chronic low back pain as well as their use in 
the selection of patients for radiofrequency treatment. 

Dr. Cohen, thank you for joining me today and for terrific expla-
nations about facet injections and the use of radiofrequency treatment. 

Dr. Steven P. Cohen: Jim, thanks so much for doing this. This is a really 
complex study and I think you helped put it into perspective. 

Host: You’ve been listening to the Anesthesiology jour-
nal podcast, the official peer-reviewed journal of the Amer-
ican Society of Anesthesiologists. Check anesthesiology.
org for an archive of this podcast and other related content.
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