
DRUG-FREE DEVICES FOR MODULATING MIGRAINE 
 

DEENA E. KURUVILLA, MD, FAHS 

…………. 
	

 
 
 

INTERVIEWS WITH WORLD-LEADING EXPERTS 
 
 
 
 
 

TRANSCRIPT 
 

 
 
  



	

2 
Copyright © 2022 by Migraine World Summit. All rights reserved. 

Introduction (00:05): The advantages of devices, I have to say, are that since they're not 
absorbed in the body, they have the limited side effect profile. We also know that some acute 
treatments — medication treatments that are available — may not have great efficacy for 
patients and some patients may respond to devices better than some of the pharmacological 
treatments. So, I think it's really important to consider a device if you, for example, have not 
responded to classic acute or as-needed migraine treatments, or if you've had side effects to as-
needed migraine treatments in the past. 

Wendy Bohmfalk (00:42): You may have heard that there has never been a better time to have 
migraine or headache. Even though we do not yet have a cure, a number of new treatments 
have come on the market over the past three years. Due to the complexity of migraine, more 
than one type of therapy may be needed to manage the disease. That's why it's so important to 
have several different tools in your migraine toolbox. Migraine devices are a great addition for 
many, particularly since they don't have the same side effect profile as medications. Dr. Deena 
Kuruvilla is joining us today to talk about the role of neuromodulation and devices in our 
migraine and headache management plans. Dr. Kuruvilla, welcome back to the Migraine World 
Summit. 

Dr. Kuruvilla (01:25): Thank you so much for having me again, Wendy. It's a pleasure to be back. 

Wendy Bohmfalk (01:29): Oh, we're thrilled to have you. You've researched evidence-based 
alternative treatments for migraine and headache. Many people are looking for additional ways 
to manage their disease. So, tell us: What are neuromodulation and neurostimulation devices, 
and how do they work? 

Dr. Kuruvilla (01:45): That's a great question. Neuromodulation has become a real hot topic in 
the migraine realm over the last 10 years or so. And there have been multiple devices that have 
now been FDA cleared for the prevention and/or acute treatment of migraine. I have to start off 
by saying a little disclaimer: Devices are cleared by the FDA in a different fashion than 
prescription medications. And just how prescription medications are FDA approved — and go 
through kind of a rigorous process of looking at side effects and randomized clinical trials and 
much more detailed … Devices have a different route of being cleared by the FDA. And basically, 
the standard that's there is that the device has to be compared against another similar device 
that has been developed in the past in order to apply for FDA clearance. And so, in some cases, 
devices may be a little less rigorously studied than some of our mainstream prescription 
medications. And one of the reasons for that is when one device is, kind of, developed and 
compared to an older device that may be out there, that older device may have been recalled 
due to safety or other issues. And so, I have to kind of mention that disclaimer before we start 
our talk about devices today. 

Wendy Bohmfalk (03:08): Maybe we can further address that as we kind of talk more. 

Dr. Kuruvilla (03:12): Absolutely. 

Wendy Bohmfalk (03:12): But that's good to know. And has there been a lot of research 
conducted on other devices, as well? 

Dr. Kuruvilla (03:19): Yes. So, currently, we have six FDA-cleared devices for the treatment of 
migraine. All the devices that we talk about today have been studied in a clinical trial setting and 
have been specifically looked at for the safety profile and their uses in clinical practice. 
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Wendy Bohmfalk (03:38): And what were the findings, specifically around safety, then? 

Dr. Kuruvilla (03:41): Each device has a little bit different safety profile. Generally, all of the 
devices that we're going to be discussing today have a favorable safety profile. Because they're 
not absorbed into the body, like many prescription medications are, the side effect profile tends 
to be very limited. For external trigeminal nerve stimulation, for example, the most common 
side effect that we saw in these randomized trials was tingling or burning, irritation of the site 
where we place the device. And that is one of the side effects that we've seen with devices. The 
area where we're directly stimulating on the body may have a chance to be irritated. 

Wendy Bohmfalk (04:22): And I'm assuming then, once you stop that stimulation or take it 
away, then most likely those side effects would resolve? Is that right? 

Dr. Kuruvilla (04:28): That's correct. 

Wendy Bohmfalk (04:30): OK, good. And do the devices require prescriptions? 

Dr. Kuruvilla (04:35): So, all of the devices that we discuss today, except for external trigeminal 
nerve stimulation, require a prescription. 

Wendy Bohmfalk (04:44): For the most part, are they indicated for both episodic and chronic 
migraine? 

Dr. Kuruvilla (04:50): It's really interesting, actually. The devices that we discuss today, which 
are approved for prevention specifically, were looked at in clinical trials in people with episodic 
migraine — so, those folks out there who are having less than 15 headache days a month. So, 
unfortunately, we don't have enough information about the use of these devices for the 
prevention of migraine in people with chronic migraine. With that said though, many patients 
out there may agree with me — I hear this from my patients every day — every person that we 
treat with chronic migraine may require different modalities of treatments, including 
pharmaceutical preventive treatment, devices, vitamins — the perfect marriage of treatments 
to help reduce their overall migraine-day burden. And so, I have seen in my clinical practice that 
incorporating devices with mainstream prescription treatments can be helpful for people with 
chronic migraine in a preventive fashion, but also in an as-needed fashion. 

Wendy Bohmfalk (05:53): Well great, that's great news. And so, we should definitely ... Those 
that are listening with chronic migraine should continue to listen on — sounds like they could 
still be very helpful. And I think, let's not keep people in suspense; I'd love to dive into the 
different devices we're going to talk about today. Many people in our community really ask for 
just a review of the different FDA-approved devices: including their efficacy, their availability, 
their costs, if you can get them with insurance, those types of questions. So, let's start with the 
external trigeminal nerve stimulation device. Could you talk about that one first, please? 

Dr. Kuruvilla (06:28): Sure. External trigeminal nerve stimulation has been FDA-cleared for the 
preventive treatment of migraine and for the acute treatment of migraine based on randomized 
sham-controlled trials. External trigeminal nerve stimulation was found to reduce the overall 
migraine days. In that particular prevention trial, patients had around six to eight migraine days 
a month. And with the device they were able to reduce the total number by about two days or 
so with the active device. And this was kind of significant when compared with the sham device. 
And so, in clinical practice for a preventive fashion, I have patients wear it for 20 minutes a day 
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to prevent migraine. And that number is based on that trial. The device was also studied for the 
acute treatment of migraine in two different trials. Most recently the TEAM study, which was a 
randomized sham-controlled trial, and also in the ACME study, which was a pilot trial done just a 
couple years ago. 

Dr. Kuruvilla (07:33): I worked on those trials with the company. And basically, what we had 
patients do is wear the device at the onset of a migraine attack for one hour to acutely treat a 
migraine. And we found that patients had a pretty significant rate of pain freedom at two hours 
compared to the sham device, which did not deliver as much stimulation to the forehead. And 
so, I tell patients for an as-needed treatment to wear it one hour at a time for the acute 
treatment of migraine. Now this device in particular is the only one device we'll talk about today 
which is over-the-counter and readily available. And again, it's kind of a small device that is 
placed right over the forehead with a little sticky and it stimulates the supraorbital and 
supratrochlear nerves in the forehead, which are direct branches of the trigeminal nerve — 
which is our major culprit in causing migraine, that trigeminal nerve. So, by directly stimulating 
that — those direct branches in the forehead — really we're hoping that we're able to modulate 
that pain circuit with stimulation. 

Wendy Bohmfalk (08:47): How about cost and availability, and not just availability in the U.S. 
but outside the U.S. as well? 

Dr. Kuruvilla (08:53): Yeah, so most patients have told me — some of my patients who live in 
Europe, who have now moved on to Europe, for example, and within the United States — that 
the device can be directly ordered from the website. External trigeminal nerve stimulation has 
separate websites internationally and within the U.S. But most patients are able to Google the 
device, order it for themselves, and in the United States I'm aware of a 60-day kind of trial 
period that they can try it out to see if they really like it and it works for them. If it doesn't work 
for them my patients have been able to return it. So that's one of the benefits of the device. The 
device can be anywhere from around $300 to $450. It's one device that works for acute 
treatment and preventive treatment. And they just recently came out with a dual enhanced 
device which kind of runs — the last I checked — in kind of the $400 to $450 range. I have not 
had much success in getting it covered by insurance companies within the U.S. And so, this is an 
out-of-pocket cost for patients. With that one-time cost of $450, the electrodes will need to be 
replaced — the little sticky electrodes that's used to put the device on the forehead. And so that 
could be an additional monthly cost that usually runs around $25 to $50 or so; so, there is that 
additional monthly small fee. 

Wendy Bohmfalk (10:24): OK, gotcha. And I think that our listeners would probably ... The 
device — there's one device in this category is my understanding — and that would be referred 
to as the Cefaly, typically is how they might know it. So that's correct? 

Dr. Kuruvilla (10:33): Yes. That's correct. 

Wendy Bohmfalk (10:35): OK, great. Let's move on to the device that we have right now that is 
a vagus nerve stimulation device. 

Dr. Kuruvilla (10:44): Yes, absolutely. Vagal nerve stimulation has been studied in a variety of 
neurological disorders, interestingly, including migraine. The noninvasive vagal nerve 
stimulation device, I would have to say: It has pretty good evidence for cluster headaches, 
specifically, in reducing the number of cluster attacks specifically over a weekly period. From a 
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migraine standpoint, it's been studied for the acute treatment of migraine and the preventive 
treatment of migraine. From a preventive standpoint, there was not a statistical significance in 
the reduction of monthly migraine days in the sham device and the active device for prevention. 
And so, I often do not recommend noninvasive vagal nerve stimulation for the prevention of 
migraine for that reason. And there could be several reasons why the active device was not 
more significant than sham. The sham may have been ... had stimulation also that was similar to 
the active device. [UPDATE: Latest preventive trial shows “clinical utility” for gammaCore.] 

Dr. Kuruvilla (11:49): So, there's many reasons there. But I often don't recommend it for 
prevention, because the data is just not there. For the acute treatment, patients did end up 
having more pain freedom and pain relief with the active device compared to the sham device, 
interestingly. And so, I do sometimes recommend it for acute treatment. I have to say that this 
device gets to be cost prohibitive, if I'm being honest, Wendy. You know, there is a price tag of 
around $600 a month for this device as a subscription fee to use the device. And that's not 
something that's very accessible for the patients that I end up seeing in my clinic, unfortunately. 
I have not personally had success with getting it covered by American insurance companies 
either. [UPDATE: See gammaCore.com for a recent price reduction.] 

Wendy Bohmfalk (12:43): OK. That device ... I think that our audience would be able to find this 
device as gammaCore, is that correct? Are there other devices of this type in that category? 

Dr. Kuruvilla (12:52): No, the gammaCore device is the only one that's available for the 
treatment of migraine as a noninvasive vagal nerve stimulator. 

Wendy Bohmfalk (13:00): Well, let's talk about remote electrical neuromodulation. Could you 
tell us about that category and that device? 

Dr. Kuruvilla (13:06): Absolutely. This is a very novel device because it specifically is an arm band 
that's worn and — the arm is stimulated in order to stimulate these pain fibers that travel from 
the arm, up the spinal cord and into the brain stem called C pain fibers. It's modulating pain 
through a very unique pathway, this kind of conditioned pain modulation, kind of novel 
mechanism. This particular device, interestingly, has been approved for acute treatment only. 
It's been studied in adults and also adolescents. So, I do end up seeing patients between the 
ages of 12 and 17. And so for ... It's nice to have another nondrug option for many of our 
adolescent patients. 

Dr. Kuruvilla (13:53): It's been studied in randomized sham-controlled trials for adults and found 
to have — it's more pain freedom at two hours than the sham in that particular trial. And so ... I 
have patients — based on the trial — I have patients wear this armband for 45 minutes at the 
very onset of their migraine attack and counsel them to wear it for about 45 minutes in order to 
get that pain freedom at two hours that we're really kind of looking for. And the device — the 
armband that's worn on the arm — is controlled via a smartphone. And so, you can increase the 
stimulation of the device based on your own comfort level. It goes from zero to 100. And myself, 
I was able to get to between a stimulation of 26 and 28. And you know, usually most folks can go 
to around 30 or above; and that's kind of the sweet spot, I believe, from the clinical trials, to give 
you that pain freedom result at two hours. 

Wendy Bohmfalk (15:00): What about the cost for this one? 
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Dr. Kuruvilla (15:02): Currently they do have a program going on where you could try it for the 
first month for about $10. And then every month thereafter, refills around US$49. I have found 
that, even though insurance coverage I have not been very successful with, the cost is much 
more accepted by patients. Patients — this device has not been cost prohibitive for them — and 
they have found that it gives them pretty significant pain freedom at two hours, especially in my 
adolescent population. And so, it's been a popular device among patients. 

Wendy Bohmfalk (15:40): Is this the only device that adolescents can use, then, of the ones that 
we're talking about today? 

Dr. Kuruvilla (15:45): The noninvasive vagal nerve stimulator device has also been FDA cleared 
for adolescents, and transmagnetic stimulation has also been approved for adolescents — 
"cleared" by the FDA for adolescents, rather than "approved." 

Wendy Bohmfalk (15:59): Let's talk about that next, actually. You want to go straight to the 
single-pulse transcranial magnetic stimulator? 

Dr. Kuruvilla (16:06): This is a unique device, in that out of these devices we talk about today, 
this device specifically has been studied for aura and for pain freedom at two hours. With the 
TMS device, it's a device that you ... hold at the back of the head that directly sends magnetic 
impulses noninvasively to the brain — specifically to the back of brain, the occipital region, 
which is kind of an area where we see abnormal electrical activity in people who have migraine 
with aura. This abnormal electrical activity is called cortical spreading depression, but [this 
device] also provides pain freedom for patients if ... it's used at the onset of migraine. 

Dr. Kuruvilla (16:53): This device, in particular, is more often used for the acute treatment of 
migraine. But there are some open-label observational studies — which is not great evidence in 
the scientific world — for the prevention of migraine. And so as far as the use goes, [it] may 
have more use for people who just need some as-needed help with migraine, and especially 
have aura symptoms. Some feedback I've received from my patients is that it can also be a little 
bit cost prohibitive because it's around $350 per month. And patients kind of have to pay for the 
first three months when using the device, at a minimum. And so, it can be difficult to cover that 
cost when insurance companies really ... we haven't had much success with getting it covered. 

Wendy Bohmfalk (17:44): Is there a device currently available? 

Dr. Kuruvilla (17:46): The company has gone through some fluctuations within the past year or 
so. And so, there was a period of time where I heard from patients that it was a little bit more 
difficult to get. At the moment I believe the fluctuations in the company have stabilized, and I 
believe it is available again for patients to use. 

Wendy Bohmfalk (18:08): The device that we are talking about now is the eNeura. Is that 
correct? [UPDATE: The sTMS device is now called SAVI.] 

Dr. Kuruvilla (18:12): That's correct. 

Wendy Bohmfalk (18:13): I'm going to move on to the last device that we are talking about 
today, which involves trigeminal and occipital nerve stimulation — a device that does both. Can 
you tell us about it? 
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Dr. Kuruvilla (18:23): Yes. I actually was the principal investigator at my site for this particular 
device. And so, I did learn a lot about it when it was initially being released. This device was also 
developed in Israel, and interestingly, is a headband that goes around the head and stimulates 
the nerves of the forehead: the branches of the trigeminal nerve, the supraorbital and 
supratrochlear nerves in the forehead; and also stimulates the occipital nerves at the back of the 
head. It's a pain-modulation device that works through different channels in the device, that 
modulates these different nerves, to then modulate the pain that's fed back to the trigeminal 
nerve and the generator for pain in the brain stem, which we think causes migraine. With this 
particular device, it's only been studied for as-needed treatment in a randomized sham-
controlled trial. It has not been studied specifically for prevention and so it's FDA cleared for the 
acute treatment of migraine. 

Dr. Kuruvilla (19:28): In the clinical trial, we had patients wear the device for one hour at the 
very onset of their migraine attack. And we measured pain freedom, pain relief, relief from their 
most bothersome symptoms — like nausea, sensitivity to light and loud noise — at two hours, 
though. And we found that this particular device met all of the end points, such as that pain 
freedom at two hours, pain relief at two hours, and freedom from those most bothersome 
symptoms in comparison to the sham device. I'm not aware of cost or ... availability at the 
moment for the device, because it's more of a pipeline device that's still kind of in the process of 
being released. 

Wendy Bohmfalk (20:12): It is currently known as Relivion, is that correct? 

Wendy Bohmfalk (20:15): Yes, it's the Relivion device. 

Wendy Bohmfalk (20:17): One big question I have after hearing about the devices and the 
different ways they work, is: How do we know which one is right for us? 

Dr. Kuruvilla (20:26): It's hard to say. You know ... for example, if you have someone that's 
between the age of 12 to 17, we have three devices which have been specifically studied in that 
population, which are: the remote electrical stimulation, our Nerivio device, just to simplify that; 
our noninvasive vagal nerve stimulation, or the gammaCore device; and our transmagnetic 
stimulation with the sTMS device — those are the three that should be considered, for example, 
in that adolescent kind of population. 

Dr. Kuruvilla (21:05): If we're talking about using it for the acute treatment of migraine, basically 
all of the devices that we discuss today can be used for the acute treatment of migraine. When 
it comes to the preventive treatment of migraine, some of them have more uses than others, 
such as the electrical external trigeminal nerve stimulation device and the noninvasive vagal 
nerve stimulation device and the transmagnetic stimulation device. Those three in particular 
have FDA clearance for the prevention of migraine. But I just want to highlight here that ... every 
patient needs a customized plan based on their own medical history, based on their own 
migraine disease. And so oftentimes a health care provider may decide to add on a device based 
on the side effect profile, your own individual contraindications, and the safety of the device, 
along with what you may be taking for mainstream treatments. 

Wendy Bohmfalk (22:07): OK, so it is very individual. There may be some trial and error 
involved, and people with migraine are very familiar with that. But by working with your 
provider, you can help determine what might be the best for your situation. 
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Dr. Kuruvilla (22:20): Yes, absolutely. 

Wendy Bohmfalk (22:22): We talked a bit about side effects. But do these devices hurt? And if 
so, are there ways to make them less painful? 

Dr. Kuruvilla (22:30): Absolutely. So, for example, the external trigeminal nerve stimulation 
device and the remote electrical device, both of those can be controlled by patients. So, I try to 
counsel them on the intensity and how they can take, kind of, the control of the device in their 
own hands. There are certainly contraindications to devices and relative contraindications. For 
example, many of these devices shouldn't be used in a person who may have a pacemaker. If 
one has metal in the head, for example, we may want to veer away from some of the electrical 
devices. There are certain areas where we may not want to consider a device like this. 

Wendy Bohmfalk (23:18): Is it realistic to expect that we can have pain freedom if we are using 
a device to abort an attack? 

Dr. Kuruvilla (23:24): Absolutely. So, all the devices that we discussed today had significant pain 
freedom in the active device compared to the sham device in the clinical trials. With that said, in 
the real world, I have seen patients who experience pain freedom from the device at two hours, 
or even sooner than that in many cases. But I also see many people who prefer pharmacological 
treatments and may supplement with the device. 

Wendy Bohmfalk (23:56): Similar to acute medications, do you want to start using a device early 
in an attack? 

Dr. Kuruvilla (24:02): Yes, definitely. So, I always counsel patients to please treat their migraine 
attacks as needed, as early as possible. We know that the pain signal moves from the periphery 
— from the outside of the brain — to the inside of the brain, to the thalamus, within, kind of, 
one hour of when the migraine attack starts. And so, we want to prevent that pain signal from 
moving to the inside of the brain to the thalamus. And then, you know, it's much more difficult 
to treat a migraine attack if you wait too long. So, treating as early as possible with the device 
especially holds true here, as well. 

Wendy Bohmfalk (24:39): Makes sense. Overall, I would love for you to summarize the 
advantages and disadvantages with the devices. 

Dr. Kuruvilla (24:47): I have to say that the big disadvantage for using the devices is cost 
because the side effect profile is very limited for the devices — and we have studies to show 
that these devices we discussed today are generally well-tolerated. But we know that for the 
transmagnetic stimulation device, specifically [and] for the vagal nerve stimulation device, 
specifically — for those two, many patients have given me the feedback that that's just 
something they may not be able to afford. The cheapest devices we discussed today were 
external trigeminal nerve stimulation and the REN device — the remote electrical 
neuromodulation device. And so just on the spectrum, it's good to know where those prices 
land. Because many of them are, again, not covered by insurance companies within the United 
States. 

Wendy Bohmfalk (25:43): Is there also an issue that some doctors don't know about the 
devices? Or why aren't they prescribed more frequently? Obviously, cost is a factor, but are 
there other reasons? 
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Dr. Kuruvilla (25:53): Absolutely. Many physicians that I speak to in the primary care realm, in 
the neurology realm for example, do not know that these devices exist. They sometimes don't 
even think of devices as an option because of cost, or because of the FDA clearance process, or 
because they're just totally unaware of them and they've just kind of written off devices in 
general. And so, it might be ... it's important for patients to be aware and, kind of, sometimes 
bring up those conversations with their health care providers so they can have a discussion 
about what would be an option for them. The advantages of devices, I have to say, are that 
since they're not absorbed in the body, they have the limited side effect profile. We also know 
that some acute treatments — medication treatments that are available — may not have great 
efficacy for patients and some patients may respond to devices better than some of the 
pharmacological treatments. So, I think it's really important to consider a device if you, for 
example, have not responded to classic acute or as-needed migraine treatments, or if you've 
had side effects to as-needed migraine treatments in the past. 

Wendy Bohmfalk (27:04): As we close, just a few final questions: Looking ahead, are there 
additional devices in the pipeline? And is there an effort to get these devices covered by 
insurance? Do you think the prices will come down? And will the devices be more affordable 
and available? 

Dr. Kuruvilla (27:21): Yes. So, the big device we discussed today — the device that stimulates 
the trigeminal nerve branches and also the occipital nerve branches, also known as the Relivion 
device — is the major device in the pipeline. We're going to be hearing about that device in the 
next couple of months, hopefully. And ... I hope patients get access to it soon, in the next couple 
of months, as well, because it is a novel pain modulation mechanism through multiple channels, 
recovering multiple nerves that contribute to migraine attacks. I am a part of a device task force 
that is currently working on changing some of these policies with insurance companies in the 
United States to extend coverage for the devices. I don't know what the results will be, if I'm 
being completely honest with you, but I hope we make some headway. [Availability, cost, and 
coverage can change frequently. Check the manufacturers’ websites for the latest information.] 

Wendy Bohmfalk (28:17): Thank you for all that you are doing with that and for trying to give us 
more options to manage our headache and migraine disease. We greatly appreciate your joining 
us today. Are there ways that we can follow you or learn more about the work that you are 
doing? 

Dr. Kuruvilla (28:30): Absolutely. So, I do have a website: That's www.westportheadache.com, 
where I do regularly post some informational articles about migraine and other headache 
disorders. I also have an Instagram account at @westportheadache where I try to also regularly 
post information that pertains to people with migraine. 

Wendy Bohmfalk (28:55): Thank you for being our advocate. And thank you again for joining us 
today on the Migraine World Summit. 

Dr. Kuruvilla (29:01): Thank you so much for having me today. 


