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Introduction (00:04): So, we actually define traumatic brain injury in three different ways. 
We have severe traumatic brain injury, and moderate, and then we have a mild. And so, 
concussion is a form of a mild traumatic brain injury. Now when you're asking what the 
impact is that has to be there in order to cause a concussion or that mild traumatic brain 
injury, I don't want patients to think, or the public to think, that just slightly bumping your 
head on something is going to cause a concussion. 
 
Carl Cincinnato (00:31): Concussion has had a lot of press lately and many would argue 
rightly so. The debate has been hotly contested with inconvenient evidence that suggests 
the damage from concussion, especially multiple concussions, may be more profound and 
longer lasting than originally suspected. This has implications for athletes, for military 
personnel, and for us with migraine. There's been a class action and there's even been a 
movie called "Concussion" starring Hollywood actor Will Smith, but it's not without 
controversy. Has concussion been overblown, as something sporting codes may suggest, or 
is it truly a risk of causing lasting damage that may lead to issues later in life? And, if so, how 
do we treat and prevent it? To help us navigate this highly contentious topic is Dr. Mia 
Minen. Dr. Minen is an award winning board certified headache specialist. She's the chief of 
headache research and assistant professor in the department of neurology at New York 
University Langone Medical Center. She has dozens of publications in peer reviewed medical 
journals and a special interest in concussion. Dr. Minen, welcome to the Migraine World 
Summit. 
 
Dr. Minen (01:38): Thank you so much for having me here today. 
 
Carl Cincinnato (01:41): What is a head injury? 

Dr. Minen (01:43): Oh, that's a great question. So, a head injury is actually any kind of injury 
to the head. I know that sounds kind of funny but, basically, it could be a fracture — so 
breakage of the skull, the bone there. It could be some blood within a grouping within the 
brain — like a hematoma. It could be continuous bleeding — kind of like a hemorrhage — or 
it could even be a concussion. So, that's a form of traumatic brain injury where there's some 
shift in the brain within the skull and it causes damage to the brain tissue, but it's not 
something that you can visibly see on a regular scan that a physician might order. 
 
Carl Cincinnato (02:19): What are some of the common causes of a head injury? 
 
Dr. Minen (02:22): So, actually, a fall is the most common form of head injury. About half of 
all traumatic brain injuries are from falls, particularly in youth and the elderly. And then also 
motor vehicle accidents — that forms the second most — but sports-related injuries, flying 
objects, all kinds of things can also contribute to head injury. 

Carl Cincinnato (02:43): What are the symptoms of a head injury? 
 
Dr. Minen (02:44): So, everyone can have really different symptoms of a head injury; they 
can really range. They could involve a headache. That's actually the most common form of a 
more mild form of traumatic brain injury. You can also get fatigue, you can get nausea or 
vomiting, you can get visual changes, blurred vision, double vision, you can also get issues 
with attention ... so, inability to focus. You can get sleep disturbances. So, you might have 
difficulty sleeping through the night. You also might have too much sleep where you just feel 
like you need to sleep all of the time. You can have memory issues, cognitive issues, so a 
whole myriad. And then, in addition — in more severe forms — you can also get worsened 
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brain injury and it can cause weakness to the body. It can cause sensory issues of numbness, 
tingling, all kinds of things. So, really it depends on what area of the brain was impacted. 
And again, it can vary from one individual to another. 
 
Carl Cincinnato (03:40): And how do you know when you should seek medical attention 
when you have symptoms, or if you don't have any symptoms? 
 
Dr. Minen (03:45): Yes, so if somebody is having symptoms — particularly if they're having 
nausea, or vomiting, or really severe headache, or particularly if somebody is having any 
weakness or numbness — I would certainly see a physician. If somebody has had loss of 
consciousness, I think it's also important to obviously be evaluated. So, as I mentioned, there 
are all kinds of symptoms that could be related to a traumatic brain injury. But, if someone's 
concerned, they should seek medical help. 

Carl Cincinnato (04:10): How is a head injury diagnosed? 
 
Dr. Minen (04:13): So, it's really from history taking. So, either from the person who 
sustained the brain injury or from somebody who witnessed it. It's also from a neurologic 
exam. So, if somebody is evaluated and their eyes can be examined, we can see if there's 
elevated swelling in the brain that can actually be seen on an eye exam. We can also see if 
there's any weakness on testing — if somebody is weak on one side compared to the other; 
if there are any sensory deficits. So, all of those are really important for our diagnosis. And 
then also sometimes we might end up doing head imaging: either a CAT scan or an MRI of 
the brain. 
 
Carl Cincinnato (04:56): So, coming back to a concussion, can you tell us a little bit more 
about what it is and what it feels like? 
 
Dr. Minen (05:01): Sure, I'd be happy to. So, a concussion is really a movement of the brain 
within the skull, kind of like a jolt. And so, when there is that — again really depending upon 
what part of the brain moves and could even touch the skull and move backwards — that 
really determines, in part, what the symptoms may be that the patient experiences. And so 
as mentioned before, headache and fatigue actually are the most common symptoms of a 
concussion. But again, you can have blurred vision, you can have double vision, difficulty 
accommodating your eyes. So if you're reading: difficulty with eye movements. You can also 
have disturbances in cognition: so difficulty focusing, problems with memory. You can have 
sleep changes: so again, too much sleep or too little sleep. It's really a myriad of symptoms. 
Also, a lot of people have dizziness or vestibular symptoms: they can have ringing the ears, 
or hear other noises within the ears. It's a whole host of symptoms that somebody can have. 
And one concussion can really vary from another concussion within an individual and the 
symptoms that they have but, also, a concussion of one individual can differ from another in 
other individuals. 
 
Carl Cincinnato (06:15): It sounds like a lot of the symptoms such as the ringing in the ears, 
the vestibular vertigo symptoms, the fatigue, the headaches -- that sounds a lot like 
migraine. If someone has migraine and then has a concussion, is there a way that they can 
distinguish between the two? 
 
Dr. Minen (06:31): Yes, so that's actually a really difficult an interesting and timely question, 
right? With all of the emphasis on concussion these days and so forth and all the increasing 
knowledge that we have about migraine, how do we sort out migraine from concussion? So, 
we do know that people who have a history of migraine, migraine is genetic, environmental 
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and so forth. For whatever reason, they do seem to be predisposed to having more 
symptoms following a concussion. And so it can be hard to sort out what's the migraine, the 
pre-existing headache disorder, and what's the concussion. So really we ask patients what's 
changed, what's new and so forth. So, "Is the frequency and the intensity of the pain 
different from the prior migraine? Are you having any additional symptoms?" People with 
migraine can get vertigo, but people with concussion can get vertigo as well. So are they 
having new onset vertigo? Are they having new onset difficulty reading that they didn't have 
before and so forth? So, it is sometimes hard to tease out, but really we're trying to assess 
what new symptoms somebody is experiencing. 
 
Carl Cincinnato (07:35): How common is migraine? Will many people experience it in their 
lifetime? 
 
Dr. Minen (07:38): Oh yes, migraine is super common. So, over 36 million Americans have 
migraine. It's 18% of women and 6% of men. So, it's 12% of the US population. So it's 
extremely common. So, if you think about it, it's almost one in five women with migraine at 
some point. And so a lot of people don't even realize they have migraine. Patients 
oftentimes think that they have sinus headaches, and they wind up going on this whole 
route of treating with sinus medications and sinus surgeries. Other patients might end up 
thinking that they have visual issues and it's an ophthalmologic and eye issue. Other people 
think dental issues. So sometimes, when people come to us, they don't even realize that 
they have migraine and that they might even be predisposed to having worsened symptoms 
after concussion because they didn't even realize that they had migraine initially. 
 
Carl Cincinnato (08:26): How easy is it to get a concussion? Does it have to be ... does the 
impact have to be very forceful or violent, or can it be from a relatively minor collision or 
head impact? 
 
Dr. Minen (08:36): Yes, so that's an important question. So, we actually define traumatic 
brain injury in three different ways. We have severe traumatic brain injury, and moderate, 
and then we have a mild. And so, concussion is a form of a mild traumatic brain injury. Now 
when you're asking what the impact is that has to be there in order to cause a concussion or 
that mild traumatic injury, I don't want patients to think, or the public to think, that just 
slightly bumping your head on something is going to cause a concussion — because it's 
generally not. That's why we have the skull and it's there to protect the brain. And so, that's 
really important because so many people are concerned, "Oh my gosh, am I going to have 
this traumatic brain injury? Is this going to affect me the rest of my life?" And so, the skull is 
really there to protect you. If you have a fall and you hit your head, then that's a significant 
amount of force and that can certainly cause a traumatic brain injury. If you're playing sports 
and you're doing head bumps and all these kinds of things, then that can also potentially 
cause a mild traumatic brain injury, a concussion. So, it really depends. But I do want the 
public to realize that we do have a skull there for a reason to protect the brain. 
 
Carl Cincinnato (09:46): If you have a concussion, you mentioned before that there can be a 
traumatic brain injury — or TBI. Can you tell us a little more about what a TBI is, and is that 
the same thing as brain damage or are they different? 
 
Dr. Minen (09:59): So, a traumatic brain injury is really also a force to the head in which 
there may be bleeding. There could be a skull fracture and so forth. The mild form of 
traumatic brain injury, the concussion, really would be where there isn't a fracture, there's 
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not bleeding and so forth. So, there is that force and there might be some damage on a 
more cellular kind of level, but it's not something that we generally would see on a scan. 
 
Carl Cincinnato (10:25): So, once someone has a concussion, are they able to make a 
recovery? Will they be OK afterwards? 
 
Dr. Minen (10:30): Yes. So, most people actually are fine afterwards, right? So, it's really ... 
there's an acute phase and there's a chronic phase. The acute phase is actually three months 
long, and a lot of patients don't realize that. And so, if you're symptomatic within those 
three months, that's OK to an extent. Obviously it's not OK that you're suffering and so forth, 
but that can be expected — that's that acute period. It's just similar to if somebody had the 
flu in a sense, right. And they're feeling fatigued and so forth and their body needs to 
recover. Similarly, if you're having a concussion or you've had a concussion, your brain needs 
to recover. And for that concussion period, that acute period, that's three months. Now, if 
somebody is still symptomatic beyond three months, that's what we call more of that 
persistent period or that chronic period. And so most people, again, still do get better. It's 
just a little bit more of a prolonged recovery. There are people who are what we'd call more 
refractory, and they do have continued symptoms over time — you know, one year beyond 
— but for the majority, most people do get better within that acute time frame. 
 
Carl Cincinnato (11:39): And if you are experiencing symptoms within that acute time frame, 
maybe it goes without saying that you probably shouldn't return to physical sports or things 
that might exacerbate the head injury if you still have symptoms? 
 
Dr. Minen (11:53): Right. So, I'm actually very conservative with my patients and so, if they 
are symptomatic after concussion, I really counsel them that I don't want them to undertake 
activities that could put them at risk for having another concussion. So, certain concussions 
are obviously unavoidable, motor vehicle accidents, falls, etc. but even in the case of falls, I 
talk about fall prevention risk and things like that. I wouldn't necessarily want them to go 
back to sports like football, and soccer, and lacrosse, and so forth where they are at higher 
risk of concussion. So, I really do want them to be asymptomatic beforehand. And then I do 
also talk to them about considering stopping engaging in certain sports if they're really 
symptomatic, had multiple concussions, and so forth, because they are at risk then for 
having more persistent or chronic symptoms thereafter. 
 
Carl Cincinnato (12:43): So, we'll come back to the different sports and how you might deal 
with a patient that has an injury and that is playing a sport that can put them at risk. But 
before we go there, what is the relationship between concussion and migraine? 
 
Dr. Minen (13:01): So, it's interesting when you say, "What is the relationship between 
concussion and migraine?" So, migraine is genetic and environmental. We're still truly trying 
to understand the pathophysiology, but functional neuroimaging studies show that even up 
to 24 hours before a migraine attack, there are changes that go on within the brain. And it's 
considered a chronic neurologic condition in the sense that somebody has migraine — 
they're not necessarily symptomatic the rest of their lives, but they may have the genes, and 
so forth, be predisposed to attacks later on — versus concussion is that mild traumatic brain 
injury where there's that insult to the brain. And so, it's whatever part of the brain either 
moved against the skull or moved backwards or whatever, that's where there is some 
change in the brain tissue and so forth that could cause a specific symptoms. So, they're 
different in terms of the pathophysiology and the way in which somebody's becoming 
symptomatic. 
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Carl Cincinnato (14:01): Can having migraine make you more vulnerable to having a 
concussion? 
 
Dr. Minen (14:05): Yes. So, for whatever reason — maybe the genes and genetic makeup, 
and so forth — people with migraine are at higher risk of having more persistent symptoms 
after concussion, particularly with a post-traumatic headache. 
 
Carl Cincinnato (14:19): And does having concussion make you more vulnerable to having 
migraine? 
 
Dr. Minen (14:24): That's an interesting question. A lot of people wind up using this term — 
that isn't actually a scientific or medical term — which is post-traumatic migraine. We don't 
use that. That's not how we think about things. We really say if somebody had a migraine 
before the concussion, then they had migraine. And then if somebody has a concussion, 
they have a concussion, and we consider them two separate diagnoses. 
 
Carl Cincinnato (14:49): OK. So, if you have a migraine attack, or symptoms that resemble a 
migraine attack, after you've had a concussion, it's not called migraine; it might be called 
something like a post-traumatic headache for example. 
 
Dr. Minen (15:00): Exactly. So, we have the International Classification of Headache 
Disorders criteria which is kind of like our encyclopedia or bible of all the different headache 
types. There’re actually over 300 different types of headache disorders out there. And then 
within that we have classifications for post-traumatic headache; and so you can have that 
acute post-traumatic headache. You can also have a persistent post-traumatic headache. 
And so how we define post-traumatic headache is really any symptoms of the headache 
within seven days of the trauma to the brain, or within stopping medications, or gaining 
consciousness — and things like that — post-injury. 
 
Carl Cincinnato (15:39): Can having migraine make the recovery from concussion more 
complicated or take longer? 
 
Dr. Minen (15:48): So, people who have had a migraine before, a migraine diagnosis or even 
just symptoms of migraine, and then who have a concussion — they are at higher risk of 
having more persistent symptoms of concussion and more of a delayed recovery. It doesn't 
mean they're not going to recover. And it can actually be really confusing for patients at 
times, because they could make a good recovery, and then they still have attacks later on 
and they think, "Oh my gosh, why are my concussion symptoms coming back?" But really it 
could have just been their original migraine. 
 
Carl Cincinnato (16:16): There's been a lot of coverage in the media about sport and 
concussion, and elite athletes being affected by concussions that they've had during their 
career and affected them long after they've retired. What do we know from the science? 
 
Dr. Minen (16:31): So, we know from the elite athletes that they are at higher risk of 
cognitive issues and personality changes and ... something called frontal dysexecutive 
symptom or syndrome — where basically people have symptoms with inattention, the 
personality changes, the sleep, the mood, and so forth. They're definitely at higher risk of 
that. But that being said, they've had lots of trauma to the head over time and all different 
parts of the brain affected. That's not necessarily something we can extrapolate to the 
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general public who've had maybe just one episode and someone's had just one episode of a 
fall, just one part of that brain was affected. They haven't had all different parts of the brain 
necessarily affected with that one concussion and that one event. So, I think it's hard to 
extrapolate some of that elite athlete data to the general public, at this point, at least. 
 
Carl Cincinnato (17:27): How do you treat concussion? 
 
Dr. Minen (17:30): So, it's a really excellent question on how we treat concussion. So, 
unfortunately there are no FDA approved treatments for concussion. And so that's really 
hard for patients to hear after they've sustained a concussion. Secondly, we don't even 
know when we should start treating concussion. Because, as I mentioned, most people do 
get better, right? So, I think there's large variety in A: when do you treat, what do you treat 
with, and so forth. But I can tell you what my personal perspective is on it and some of the 
research that we know. So, first of all there are medications that we oftentimes use for 
migraine that we will then use for concussion if somebody has a headache, for example, 
because as I mentioned earlier, post-traumatic headache and fatigue are the two most 
common symptoms after concussion. So, also being a headache specialist, that's oftentimes 
what patients are coming in for, to the headache specialists. But also I'm part of the NYU 
Concussion Center and so I see just a lot of general concussion as well, or have over the 
years, and headache, again, is still the most common. So we use a lot of the headache 
medications. The headache medications, if it's more of a mild attack, we wind up using 
NSAIDs. So, those are nonsteroidal anti-inflammatory drugs. They consist of ibuprofen, they 
consist of Naprosyn and so forth. And so, we may say, "OK take that." If that doesn't work, 
we may wind up using triptans, which are our migraine specific medications that we usually 
recommend for more moderate to severe migraine attacks. Again, it's off label, not FDA 
approved, may or may not work; may also depend on what the person's post-traumatic 
headache or post-concussive symptoms are. 
 
Carl Cincinnato (19:09): Can I interrupt you and just ask about the triptans, because they're 
an acute treatment for what is used in migraine as an acute attack. With someone with the 
symptom of headache after a concussion, is that an acute ... do they have acute bouts of 
headache during the post-concussion time frame, or is it, generally, an ongoing headache 
that is always there in the background and then might fade as their symptoms improve? 
 
Dr. Minen (19:36): That's a really great question. So, oftentimes, patients will say that they 
have a baseline headache, so some underlying constant kind of headache — it may be a four 
out of five in intensity, it could be a seven out of 10 intensity, whatever that patient-
reported headache is — and then they may get superimposed attacks on top of it. So, if they 
say that they've exercised too much — or a lot of them can't necessarily exercise a lot, but 
overexert themselves — or go to an area where there's a lot of light and the light's 
bothersome to them, then their headache intensity may worsen or their attack may worsen. 
And so we say those are superimposed attacks on top of the baseline. Does that make 
sense? 
 
Carl Cincinnato (20:16): Yes. Yes, and that's when you'd use a triptan. 
 
Dr. Minen (20:19): Yes. 
 
Carl Cincinnato (20:19): So, you've got the NSAIDs, you've got the triptans as potential tools. 
Are there any others? 
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Dr. Minen (20:23): Yes, so then we also extrapolate some of the migraine preventive 
medications for post-traumatic headache. And so oftentimes we will use antiseizure 
medications for migraine prevention. We use antidepressant medications for migraine 
prevention. And then there are other medications we may use, as well, for migraine 
prevention. But those are the top two. I would say sometimes for migraine prevention we 
use blood pressure medications and supplements and so forth. There's actually no data to 
really show that the supplements are effective for the post-traumatic headache. But at any 
rate, so we wind up taking some of those medications that we use for migraine prevention 
and seeing if they're helpful to patients with the post-traumatic headache with only some 
success. 
 
Dr. Minen (21:15): In addition, sometimes we'll use the chronic migraine medications. So 
onabotulinumtoxinA we'll use for migraine prevention if somebody has chronic migraine — 
15 or more headache days a month, eight of which meet migraine criteria. I mentioned that 
with post-traumatic headache, a lot of these patients have that constant underlying baseline 
headache, and so we may wind up using that. There are studies going on right now for the 
calcitonin gene-related peptide drugs, which are the migraine specific preventive 
medications. And so, they're trying to see if those are also helpful in the case of post-
traumatic headache. And then another big thing is also behavioral therapy. And so 
behavioral therapy, specifically cognitive behavioral therapy, biofeedback and relaxation are 
actually what we call level A evidence-based treatments for migraine prevention. And so, 
there have been a fair number of studies looking to see whether those treatments can also 
be effective for preventing or helping with these post-traumatic headaches. If you wait to do 
some of these behavioral treatments six months out, nine months out, they probably aren't 
going to do as well. So I would encourage patients to also seek the behavioral therapies. We 
know that in the case of migraine and other headache disorders, the combination of 
treatment — both the medication and behavioral therapy — is actually most effective. And I 
think it's important to realize that in the context of post-traumatic headache as well. 
 
Carl Cincinnato (22:40): That's really interesting. So, if you have a concussion and you do 
have symptoms, timing matters; the longer you wait to see a doctor, and be appropriately 
diagnosed and receive treatment, can have an impact on your recovery. 
 
Dr. Minen (22:53): It may have an impact. I can't say that there are so many prospective 
studies saying exactly when to intervene. There are studies that are: intervene in the 
emergency department, intervene one week later. But there are also a lot of studies out 
there with these really persistent post-traumatic headache or concussive symptoms, even 
with patients who are two years out. And again, I don't want people to be so concerned. 
Most people are not going to be symptomatic two years out. But basically they're less 
effective when we study them in patients who are say six months, nine months, two years 
out, than the studies that were done in patients who got the treatments earlier. 
 
Carl Cincinnato (23:36): Makes sense. So we've talked about if you are a healthy individual, 
you have a concussion, and then you have post-traumatic headache. How does the 
treatment change, if at all, if that person has migraine and then has the concussion and has 
some additional symptoms? 
 
Dr. Minen (23:53): Yes, so I would say that if somebody has concussion and they had a 
preexisting migraine disorder, we just might be more likely to treat a little bit sooner with 
the migraine medications just because we know that they might have more persistent 
symptoms than somebody else. I think it's really a patient and provider decision. Again, 
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there's no real consensus right now on when to even start that migraine preventive 
medication, like I mentioned. Do you start — I'm making this up — like two weeks out, four 
weeks out, two months out? I don't usually start two weeks out, to be honest; I think that's 
really early. We don't know what the long term safety is of these medications. You're having 
a brain recover. We don't really know what kind of impact the medications will have on the 
brain. But there are some physicians out there who will start two weeks out. I'll usually start 
more four to six weeks out. So, it really is variable. 
 

Carl Cincinnato (24:49): If you have multiple concussions, does that change the treatment 
strategy? 
 
Dr. Minen (24:54): I think it changes the treatment in that we counsel patients to try to 
really prevent future concussions. And again, if somebody has had multiple concussions, 
they may be more symptomatic. So, then we may try medications and behavioral 
treatments, and so forth, a little bit sooner. We will also take into account what prior 
treatments were tried and worked or failed in our plan for treating the patient post this 
concussion — the most recent concussion. 
 
Carl Cincinnato (25:24): In the U.S., one of the most popular sports is NFL football, and they 
wear hard helmets, which are the metal sort of helmets. Overseas in Australia and in the 
U.K., they play rugby, which is slightly different. And they can wear soft helmets, which are 
still helmets but of a softer material. Does wearing hard helmets or soft helmets help 
prevent concussion? 
 
Dr. Minen (25:48): Yes. Unfortunately, they don't really help prevent concussion because, 
even within the helmet, the brain can still have that jolt within the skull. And that's really the 
cause of the concussion. I'm not saying not to wear helmets, I think they can be protective 
for other reasons. But at the same time, I think people need to be mindful that they can still 
have the sub-concussive or the concussive injury with the helmet. 
 
Carl Cincinnato (26:09): What final advice would you give to a sporty adult or a parent who 
has a sporty child that has migraine? 
 
Dr. Minen (26:16): Yes, so, I would say that exercise is great. It's key. Exercise has actually 
been helpful for preventing migraines. So, it's evidence-based. We do want people to 
exercise. I always try to encourage non-contact exercises in the sense of swimming, in the 
sense of walking, running, all kinds of things. There's always risk of concussion, and so forth. 
I encourage hydration along with it to try to prevent attacks and then your typical migraine 
preventive measures. But we do want people to exercise. It's helpful. It's beneficial. It can be 
tricky sometimes when somebody's exercising and they're wondering like, "Am I having a 
migraine attack or did I just, I don't know? I was playing something. I had slight contact, is 
this a concussion?" And so, in those kinds of situations, people can seek medical care and 
ask the doctor. But we do really want people to exercise because there's so many health 
benefits related to it. 
 
Carl Cincinnato (27:13): Where can people learn more about you and more of your work? 
 
Dr. Minen (27:15): Oh, that's great. A lot of the research we put out, we tweet so they can 
look on Twitter and see some of the latest updates on the research that we've published. 
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Carl Cincinnato:(27:24): Dr. Minen, thank you so much for joining us at the Migraine World 
Summit. 
 
Dr. Minen (27:27): Thank you so much for having me. 
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