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Introduction (00:00): This is an important question. You get a concussion, you need to be 

watched very closely. And in my humble opinion, I think everybody needs to go have an 

imaging test. And the reason I say that is because when we talk about concussion, we're 

talking about a hard enough blow to the head to cause a person to significantly alter their 

behavior. That's a pretty big blow to the head. It doesn't come with just a tap. 

Kellie Pokrifka (00:33): Many of us can pinpoint the exact date that we started experiencing  

migraine: the day we sustained a concussion or traumatic brain injury. This brain injury may 
have increased the frequency and severity of our migraine attacks. Some of us may have 

never even experienced a migraine attack before this injury. Did this brain injury trigger a 

genetic predisposition to migraine? Is this even migraine at all? Or is it persistent, post-
traumatic headache that simply looks like migraine? How do we treat all these symptoms? 

To help us answer these difficult questions is Dr. Morris Levin. Dr. Levin, welcome to the 

Migraine World Summit. 

Dr. Levin (01:09): Thanks very much, Kellie. And you're right. This is a difficult area. 

Kellie Pokrifka (01:14): Absolutely. So how can migraine result from a concussion? 

Dr. Levin (01:19): Well, it may be triggered, being a dormant condition, and the concussion 
somehow, in some way we don't yet understand, can awaken it. So that's one way. But more 

commonly, what we see is that the person sustains a head injury — usually has to be a 

concussion, that level of head injury — and they start having new types of headaches. And 

when those headaches seem to resemble migraine in some way or form, we sometimes 
think of them as post-traumatic migraine But, you know, in many cases they don't really fit 

the migraine criteria. And so we're sort of stuck — stuck with what to call them, stuck with 

how to conceive of their mechanism, and stuck with how to treat them. 

Kellie Pokrifka (02:06): So when you say they don't really fit the migraine subtype, what do 

you mean with that? 

Dr. Levin (02:10): Well, some do and some don't. That's what makes it so challenging, and I 
bet you'd get the same sort of response from just about any headache specialist. In other 

words, some people, after they have a head injury, develop symptoms following that head 

injury; and if you lump all the symptoms together, it's called the post-concussive syndrome. 
The most common symptom of post-concussive syndrome is headache. So some of those 

headaches may resemble migraine with nausea and sensitivity to light, sensitivity to 

movement. But some of those headaches take on different forms. For example, I've seen 
lots of patients who, after their head injury, they just develop this subtle, constant headache 

that doesn't really have migraine features. So we're a little stuck by what to call that, and 

how to conceive of it, and like I said, how to treat it. 

Dr. Levin (03:01): What most of us in the headache specialty world do is, we ask ourselves 
what this headache most resembles and treat it as if it were that type of headache — for 

example, migraine. But at the same time — and this is really important — we look for other 

potentially treatable causes of the headaches. For example, some people after they get a 
head injury have a direct injury to some scalp tissues, and in the scalp, as you probably 

know, there are nerves and all sorts of sensitive tissues. And if that's the case, then there are 

treatments that specifically help those kinds of things and not so much migraine, and we'll 
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look for that. Other people — and this is something, of course, that first-line responders and 
acute-medicine specialists deal with more than me — will look for things like collections of 

blood or traumatic injuries to the brain and to the structures inside the skull. But by and 

large, we sort of look for something that's a pattern that we recognize, and we go after it. 

And of course, like any other field in medicine, if we go into a path and start treatment, 

make our diagnoses and start treatment, and it doesn't work, we'll retrench. We'll go back 

to the fork in the road, think about what might've been a better way to conceive of this 

headache, and proceed in that direction. 

Kellie Pokrifka (04:23): So if it's not migraine, if it doesn't look like migraine, what other 

types would it be classified as? 

Dr. Levin (04:29): There are patients that I've seen who even could be classified as cluster-
like headache; cluster headaches being very, very severe one-sided headaches around the 

eye that are sort of short — one to two hours. There are patients I've seen who really look 

much more like tension headache, which is non-nauseating, not sensitive to light or sound, 

not unilateral, not throbbing, and just sort of there all around the head, on and off or even 

persistently. So that's another type. And then there are cases that don't fit any typical 

classification, and of course that's why we have the diagnosis of post-traumatic headaches. 

Dr. Levin (05:12): But I think what you're wondering about is not only what to call them, but 

what are they? You know, what happened in the brain? And I can't tell you. In fact, I don't 

think anyone can tell us what even causes a concussion. You know, what about that injury 
makes the person go into an altered state for a while with memory issues? And then, of 

course, why do some people after that injury develop all sorts of post-concussive symptoms, 

like changes in thinking, changes in mood, changes in sleep, along with headaches? So 

unfortunately we're a little stuck. But, you know, there's a lot of activity in terms of looking 
into the way people present, the kinds of symptoms they have, and a lot of investigation is 

going into looking at the brain itself in different imaging ways, and also looking at other 

features of brain physiology to try and decide what exactly happened. 

Kellie Pokrifka (06:11): Let's talk about when you said scalp tissue injuries could result. How  

would we identify that? 

Dr. Levin (06:17): Well, one very common one in my experience is the group of head pain 
that is actually being generated by either nerves in the upper neck or back of the head, or 

the neck itself. So I'll tell you about one that's pretty common: It's called occipital neuralgia. 

And this happens when one of the nerves in the back of the head, called the occipital nerve, 
is directly traumatized. And I used to see this all the time when I lived in northern New 

England. People would slip and fall and hit the back of their head on the ice, you know, 

during the winter, and that trauma would lead to a lasting injury to that nerve. And some 

people who have injuries to that nerve develop these shooting pains coming from the nerve 
right in the back of the head — over and over and over, and it's really, really painful, really 

disturbing — called occipital neuralgia. And the reason I look for it — and the reason I teach 

about it, and write about it and really think about it — is because the treatment of that 
condition is very different from the treatment of migraine. For example, one of the best 

treatments is to inject a little bit of local anesthetic, just like the local anesthetic that we'll 

get in the dentist office for a tooth procedure, right into the vicinity of that nerve, and it 

works like a charm in a lot of people. 
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Kellie Pokrifka (07:38): So if you respond to these nerve blocks, does that assure that it is 
occipital neuralgia and not migraine? 

Dr. Levin (07:45): It's a clue, you know, it's a good clue. But what about the patient who 

actually has both, you know? And I think we need to think about that. In fact, I think a lot of 
patients who have headaches that arise after head trauma become very frustrated because 

they'll go to one practitioner and be told, "Well, this is post-traumatic migraine." Go to 

someone else and they'll be told, "This is cervicogenic headache," meaning headache caused 

by some injury or pain generation in the neck. And then they'll go maybe to another 
practitioner and hear “occipital neuralgia.” Well, it may be that they have all. And one of the 

very important facts about this field is if a person has several conditions, they all need to be 

treated and just focusing on one will not help them. 

Kellie Pokrifka (08:32): That makes a lot of sense. Is it possible for a patient to have no 

personal or family history of migraine, get a concussion, and then develop migraine? 

Dr. Levin (08:42): Yeah. What a good question. It does happen. It does happen. You know, 
we think of migraine as a genetic condition, so we're never surprised when someone 

develops migraine any time, or after trauma, if they have a rich family history of migraine. 

Well, what happens when, as in the case you're sort of thinking of, when someone has no 
family history, and they never had a migraine in their life, and they start to develop 

headaches that look just like traditional migraines? I think it can happen, and I think that, 

you know, migraine is so common. It's sort of a final common pathway, if you know what I 
mean. In a lot of different head pain, things resemble migraine. And I guess the short answer 

is: Yes, they can develop migraine, even if they have no history of migraine, they have no 

family history, they have no reason to have migraine. More commonly though — and again, I 

think this is something most headache specialists have noticed — is that when people 
develop migraine-like headaches after a head injury, it's very likely that they had preexisting 

migraines — maybe mild, you know? For example, in a lot of women, you go back in their 

history and you hear about how they used to have menstrual headaches that were clearly 
migraine. They went away, but now that the trauma happened, now they have the 

headaches again. 

Kellie Pokrifka (10:05): Are there any other symptoms in the past that could be migraine 

that we just weren't able to identify? 

Dr. Levin (10:12): Oh, you mean patients who had head trauma and developed headaches 

that were migraine, but didn't really look like migraine, and we should have thought of them 
as migraine? Is that sort of what you're getting at? 

Kellie Pokrifka (10:24): For that, I meant more like, for example, motion sickness or 

something in our childhood that could have been migraine, but we just didn't identify as 

such. 

Dr. Levin (10:31): Oh, I see. Yeah, yeah, absolutely. Migraines present in a number of 

different ways. And one way, as you're alluding to, is this gastrointestinal way with nausea, 

motion sickness, stomach pains, recurring discomfort, abdominal discomfort. Other people 
get migraine auras, and I'm sure you've heard of those — these are episodes of visual or 

sensation or even motoric difficulties that happen before a headache. Some people just get 

those symptoms and they don't have headaches. So, yeah, looking back at their history, 
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looking for these migraine-like phenomena is really useful. And, you know, from a practical 
standpoint, when I hear that kind of thing, I think to myself, "OK, this is really a syndrome 

that I would consider migrainous, and I'm going to treat as such." 

Kellie Pokrifka (11:25): So many people with post-traumatic migraine seem to be sort of 
resistant to traditional migraine approaches and medications. Is there a reason for that? Do 

we understand it? 

Dr. Levin (11:36): Many, many patients of the group that we headache specialists end up 

seeing — you know, these people who have headaches after head injury — many of those 

people are very difficult to help. And we don't know why. You know, if it's migraine, why 

shouldn't it respond to migraine treatment? And, again, maybe that points to the idea that 

we're not really dealing with traditional migraine — this is a different type of headache 
condition. Some of the things that help me know that I'm sort of in that territory is when 

patients also have a lot of symptoms of the post-concussive syndrome: things like changes in 

mood and cognition, difficulty with memory and concentration and so on, changes in sleep 

patterns, changes in energy level. If I hear all of those things and I think to myself, "This 

really is something of a post-concussive syndrome," that helps me sort of move away from 

traditional migraine. 

Dr. Levin (12:38): One thing I will say when we start talking about difficulty in treating and 

difficulty in helping patients: I've been fortunate. Over the years, I've sort of embraced 

many, many different treatment modalities, and so I never tell patients we're out of ideas. 
There's always something to try. There are always medicinal — you know, pharmacological 

treatments — there are always nonpharmacological, there are stimulation devices, etc., etc. 

So one of the things I make sure I do with folks like you're thinking of, is I never give up, you 

know? And I think that's, again, a common practice in my field. We keep trying and we 
usually are successful, luckily. 

Kellie Pokrifka (13:31): We were talking about post-concussion syndrome, and the 

University of Pittsburgh divides it into six different categories or clinical trajectories of post-

concussion syndrome. So it's ocular, vestibular, cognitive and fatigue, cervical, anxiety and 

mood, and post-traumatic migraine. And unfortunately, headache is a symptom of every 

one of these classes. How can we determine which trajectory or cluster type the headache 

falls into? How can we identify the root of the issue? 

Dr. Levin (14:05): I think the most important thing is: Do these classifications help us help 

patients feel better? And I know where that classification came from. It was a very clever 
system of looking at all of the features in a kind of gestalt and very careful way, to try and 

separate groups in hopes that different groups would be identified that would be responsive 

to different types of treatment. And I think what you're getting at is, if headache is part of all 

of them, which one of those groups do you put our headache person in? And I don't know; I 
haven't found that type of classification as useful. 

Dr. Levin (14:47): On the other hand, when patients emphasize vertigo, for example, I know 

that is going to need serious treatment. We have to address it. It's such an intrusive 

symptom; we have to treat it. If someone has a serious cognitive component to their post-

concussive syndrome, we have to address it. Sometimes the treatment is really challenging, 

but at least we need to address it. For example, many of my patients with cognitive 
problems after head trauma become very despondent. You know, the things that they used 
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to be able to do, they can't do those things anymore, and it affects their job and every facet 
of their life. So one of the things we do is we try and get very specific about what it is that 

they've lost. And here's where neuropsychological testing and other types of analyses are 

really useful. 

Kellie Pokrifka (15:38): When you said vertigo, how would you go about treating that? 

Dr. Levin (15:43): Vertigo after head trauma is usually thought of as some sort of direct 

trauma to the inner ear — those little organs deep within the bone behind the ear that tell 

us which way is up, and tell us when we're moving and which way we're moving and so on. 

And I think that's probably true, although it's possible that the location of the problem is 

actually in the brain — in the part of the brain that governs how we see space and location 

and so on. But anyway, I try and approach it from the angle that, well, maybe the symptom 
may be part of migraine, and if I can treat the migraine, that might get better. But if it 

doesn't, then I'm very happy to move into other areas. For example, there are medications 

that really do suppress vertigo, and I'm very happy to use them. There are some physical 

measures. You've probably heard of the Epley maneuver or vestibular rehabilitation. These 

things sometimes help. 

Kellie Pokrifka (16:43): How do we determine if whiplash is involved in the concussion? 

Dr. Levin (16:48): Once, I spent some time with a really brilliant physical therapist who 

studied the physics of what happens to the head and neck during these injuries. And she 

made it really clear to me that if there's going to be a head injury serious enough to cause 
the post-concussive syndrome or post-traumatic headaches, there definitely was a neck 

injury, too — which I think is really kind of interesting. In other words, if you've had a bad 

head injury, you had a neck injury, too, and we have to think about it. We have to sort of 

incorporate that into our thinking about what is generating the pain, and therefore what 

might we do to help it. And I've had a lot of luck with these so-called — they go under a lot 

of names, right? Whiplash, cervicogenic, etc. — I've had a lot of luck with physical, manual 

measures directed at just restoring some balance to the neck and how the neck interacts 

with the shoulders, lower spine, and head. And I'm not sure if I'm answering your question, 

but again, my theme here is that we have to make sure we understand all of the 

contributors to this person's pain, and, of course, also the other symptoms of post-

concussive syndrome, but especially — for my work — their pain. And if we forget to include 

that whiplash/cervicogenic component, we won't help people nearly as much as they need. 

Kellie Pokrifka (18:16): Where do we start with trying to identify the issues, either in 
imaging scans or different types of practitioners we should seek to try to treat the whiplash 

and cervicogenic components? 

Dr. Levin (18:28): Yeah, that's a good question. There're so many people that try to study 

and help people with this — from physical therapists to manual therapists, massage 
therapists to chiropractors, to craniosacral massage therapists. And I think a good way to 

start is with a good general physician who is able to see things like neck stability and is able 

to see basic problems with neck deformation. And once you've been there and you've 

gotten sort of a clear bill of health there — the serious things, in other words, having been 

excluded like neck instability, or disc problems or even fractures that have been missed — 

then we can move on to things like muscle work, things like myofascial trigger point work, 
which includes injections, something like the nerve blocks I mentioned before, and other 
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things. But I think starting with primary care physicians and practitioners who've had 
experience with injuries like this is a very good place to start, and then they can kind of 

direct in other directions to other practitioners who've studied this. And one thing I will say 

is every community I've ever worked in has one or two or a few physical therapists who are 

kind of like geniuses at this. They've really focused their work on how to kind of rehab the 

neck and the neck-head junction region. And it sometimes can be a trick to find these 

people, but they're there. And, you know, I'll tell my patients to help me look for them. 

Kellie Pokrifka (20:14): So along with identifying the neck issues through imaging, can 
imaging help with identifying concussion? 

Dr. Levin (20:22): No. It turns out, as you probably have read, a concussion doesn't show up  

on imaging. Concussion used to be defined as a head injury followed by a loss of 
consciousness. Now a much better definition is a head injury followed by an alteration in 

behavior or thinking. And again, we don't know why that happens. Why does that blow to 

the head cause all that, or cause prolonged symptoms? 

Dr. Levin (20:51): One of the ideas is that there is axonal injury — and that means injury to 

all the fibers of the nerves, and it's also called diffuse axonal injury — and that can be seen 

in certain imaging techniques. One is called DTI; it's a kind of MRI imaging. But by and large, 
most of our imaging doesn't really show us evidence of any of that. And that gets to be a 

real problem, because these are patients who are really injured and are really not just 

hurting, but really altered. And when they need consideration for new disabilities, they're 
asked, "Well, show us the proof," or "Show us the damage," you know? So unlike, say, a disc 

problem, a disc injury in the back, there's no image that'll show that. But there's hope, and 

there are researchers looking now. I mentioned the DTI, but there are other imaging 

techniques that researchers are looking at, and I think we'll see more and more of that. But 
right now we're still struggling to find evidence for what actually has changed. 

Kellie Pokrifka (22:00): Concussion can cause migraine. Does having migraine put us at a 

greater risk for concussion? 

Dr. Levin (22:07): Yeah, I was sort of touching on that earlier. I think it does, but I have no 

proof to convince you. Although I think there are some very suggestive studies that look at 

the prevalence of preexisting migraine in people who then go on to develop post-traumatic 
headaches and other post-traumatic phenomena. 

Kellie Pokrifka (22:29): All right. Let's say I just got a concussion. What is your advice? Do I 

go to the hospital? Do I fall asleep at night? Do I take any supplements? What should I be 
doing immediately after? 

Dr. Levin (22:40): Yeah, this is an important question. You get a concussion, you need to be 

watched very closely. And in my humble opinion, I think everybody needs to go have an 

imaging test. And the reason I say that is because when we talk about concussion, we're 
talking about a hard enough blow to the head to cause a person to significantly alter their 

behavior. That's a pretty big blow to the head. It doesn't come with just a tap. 

Dr. Levin (23:09): You know, people get taps to the head a lot and they have no concussion, 

but when there's a concussion, there's also the risk that there has been more serious 

damage. For example, there's something called a brain contusion. And this is when there's a 
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little bit of bleeding in the brain — it's not very massive, but it's a little bit — and these little 
areas of bleeding can then sort of coalesce and come together to form a blood clot in the 

brain. We need to know about that. 

Dr. Levin (23:36): And so my advice — and it's going to sound a little extreme, I guess, to 
some people — is to get themselves to an urgent care or emergency room right away. 

There's even the added complexity that you can go to the emergency room with a 

concussion, have a normal CAT scan, and then develop some of these more serious 

consequences to head injury. But that's OK because you've been seen, and there's a 
baseline, and people hopefully will be watching you. And I guess I'll just say that again — and 

sorry to be redundant, but — you need to be watched. After concussion, people need to be 

with you and watch you. 

Kellie Pokrifka (24:13): All right. Say I'm further down the line in my recovery, maybe one or 

two years past. What sort of strategies should I be adopting to try to promote brain healing? 

Dr. Levin (24:23): My patients ask me this all the time. And again, we're in our infancy in 
doing what is thought of as brain recovery or neuro recovery; we're really early in that. We 

don't fully know. We think that rest is a good idea, and that going back to, say, playing 

soccer is not a good idea. Because a second head injury can be devastating. Again, we're not 
sure quite why, but the second injury problem is something we really want to avoid. But 

about whether to strain your brain? We're really not sure. At first there was some evidence 

that sort of suggested we should really take it easy and not strain our brain, and that seems 
to not hold up. 

Dr. Levin (25:06): But now let's go to your two-year point. OK, so you have some, let's say, 

symptoms of post-concussive syndrome and you have headaches. I really would not put the 

burden on you. This is not something you can do much for or against, but I'll tell you a little 

kind of anecdote that I hear over and over: My patients who are in that two-year state talk 

about fatigue a lot. Remember one of those six categories with the fatigue and the cognition 

difficulty? They talk about fatigue a lot. And they tell me that it's so bad that they just can't 

do things; it's like walking through quicksand. However, if they really rest up for a few days, 

then they can take on some sort of important task. So, you know, there are strategies, and 

there are things to do. But the important thing is to not lose hope philosophically, 

psychologically, and keep plugging away. And like I said before, especially if the cognitive is a 

big part of the problem, it's just so important to understand strengths and challenges. 

Kellie Pokrifka (26:14): Right. So, earlier you suggested neuropsych testing would help, you 
know, point us in these directions. Do you have any other treatment options that people 

should consider long term down the line when they're still having all of these symptoms and 

they're not really sure where to seek out treatments? 

Dr. Levin (26:31): Well, the one that occurs to me first is good, supportive counseling. 
Because  let's face it — and I think you're asking the question hypothetically, and you didn't 

have a head injury, but if you did — it's pretty demoralizing. And so supportive 

psychotherapy can be just enormously helpful. There's a new field called pain psychology — 

relatively new, pain psychology — that can be really helpful. And so, you know, they don't 

have the secret to regaining lost function, but again, how to go on with life, how to maintain 

a positive view on life, is just hugely important. 
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Dr. Levin (27:15): I don't think we're at the point where there are ways to stimulate brain  
regrowth. I know that there's a lot of talk about it, and there are a lot of websites that you 

can go to that suggest that if you join that website or you buy that app, it's going to help 

your brain recover. I don't buy it. I think our brains recover at their own rate. And what I'll 

tell a lot of my patients is, "Yeah, it's nice to recover within six months,” and a lot of people 

do. But recovery goes on for much, much longer than that. 

Kellie Pokrifka (27:48): So even if we're years down the line and we haven't seen progress in 

a while, we still have hope for recovery? 

Dr. Levin (27:54): Hope for better quality of life.  

Kellie Pokrifka (28:05): Is there any way we can follow your work and keep posted on your 

work? 

Dr. Levin (28:09): Sure. You can follow my work at the UCSF Headache Center website, but 

there are other resources that are really good. The CDC — this is one of my favorites — the 

CDC has a webpage on concussion, and it's really good: It's cdc.gov/headsup. The Mayo 

Clinic — which we all know is just sort of an exemplary, patient-oriented group of websites, 

there are just so many pages on everything — has a really nice, persistent post-concussive 

symptoms page, PCS, and that's at mayoclinic.org. There's an interesting organization that I 
just found out about called Concussion — the International Concussion Society — and it's 

concussion.org. And if you want to, I did write a book recently that I thought would be 

helpful — I don't know, but feel free to give me feedback, all of you who are listening and 
anyone — called Understanding Your Migraines, and in part of it I try to tackle this post-

traumatic migraine concept, and feel free. And you know, the American Headache Society 

and all of the affiliate societies of that and the International Headache Society have a lot of 

good information. You know, so many of my patients are so good at that. I highly 

recommend those sites, too. So I hope that's helpful. 

Kellie Pokrifka (29:46): This has been incredibly helpful. Dr. Levin, thank you so much for 

being on the Migraine World Summit. 

Dr. Levin (29:52): Oh, it's my pleasure. Thanks for having me. 
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