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Moderator:	It is a pleasure today to have David Arciniegas, who is the Yudofsky Chair in Brain Injury Medicine and Director of the Division of Neuropsychiatry, Professor of Psychiatry, Neurology and Physical Medicine and Rehab at Baylor College of Medicine, and also a Senior Scientist and Medical Director for Brain Injury Research. Hal Wortzel is Director of the Neuropsychiatric Consultation Services for the VISN 19 MIRECC and the Cooper Professor of Neurocognitive Disease and Director of the Neuropsychiatry Service and Associate Professor of Psychiatry, Neurology and Physical Medicine and Rehab at the University of Colorado School of Medicine. Gentlemen, we turn it over to you and look forward to the presentation. Thank you.

Dr. Wortzel:	Thanks so much for the kind introduction. I am just checking. You can hear us okay, and our slide is on screen? 

Moderator:	It is all perfect.

Dr. Wortzel:	Okay. Super. Very good. So as indicated, we will be discussing the DSM-5 Approach to Evaluating Traumatic Brain Injury today. So we will get right to it. But by way of introduction, I offer this hopefully thought provoking question. Traumatic brain injury is a life altering injury for survivors and their families, profoundly impacting the patient’s neuropsychiatric status or a very common injury that is essentially inconsequential to the individual’s neuropsychiatric status following recovery. So some of you may be struggling between A or B or made a decision. And then I imagine there is a group of you out there who are waiting for a third option who have shrewdly deduced that this is a trick question and actually, either of these things can be true for a given individual. And that is the case because every brain is unique; every traumatic brain injury event is a bit unique. And so we can get very different outcomes with a truly broad spectrum spanning both of these scenarios here. And so in order to address the neuropsychiatric needs of persons who have a history of TBI really requires identifying specifically the nature of their injuries, the sequelae, the brain that went into that injury, the environment into which that injured brain was received. It requires evaluation the person and identifying other treatable neuropsychiatric conditions and psychosocial circumstances, which often present after a person has had a TBI. And so as we start talking about the DSM-5, it, of course, would be very useful to have a diagnostic system that facilitates all this. Meaning a system that enables us to identify mild traumatic brain injuries, as well as a system, though, that does not sort of lock us in so that we miss other diagnoses or treatable neuropsychiatric conditions that can be flexibly applied on a case-by-case basis.

Part of the reason this is so important, of course, is because traumatic brain injuries are very, very common and, of course, here in the VA system, we know that to be true and it is certainly a lesson that we are learning from our experiences with our OEF/OIF veterans and their TBI experiences. And so on this slide, there are a number of sort of studies or sources listed here, but I think the essential point being that regardless of which of these studies we look at, approximately 20 percent of veterans may have been exposed to circumstances that could result in a TBI. And over the nearly 2,000,000 men and women who have been deployed, that creates hundred s of thousands of potential TBI diagnoses. And so going back to that initial slide and the question, what is TBI. If we do not get that question right, we can miss opportunities to identify comorbidities that can be treated or miss TBIs that need to be treated. So we really do require a thoughtful approach to these clinical scenarios. 

And so that creates quite a challenge for those who have been charged with crafting the DSM-5 and, in particular, incorporating TBI into that new manual. As we will see in a minute here, the DSM-5 represents quite a step forward in terms of how TBI is treated in the diagnostic manual. What those authors have been charged with, of course, involves developing diagnostic criteria that facilitate identifying persons with TBI and TBI related neuropsychiatric problems. But at the same time, without limiting the scope of the evaluation to persons with TBI. In other words, meaning that we do not then neglect other potential neuropsychiatric conditions that might be co-occurring. They were challenged with crafting those criteria so that they also fit more broadly into the DSM-5 structure, which complicates the task at hand somewhat. And placing the outcome of this challenge, how well they did, requires a bit of historical perspective in appreciating just where they were starting from in terms of DSM’s preceding edition to the DSM before that. 

So if we go back to DSM-III, which was in 1980, the index for that installation lacked the term “traumatic brain injury” and even lacked the term “head injury,” the latter being sort of the commonly used turn of phrase at that time. The index did however include an entry for “post-concussional syndrome” and advised readers to then “see atypical or mixed organic brain syndrome.” However, when you looked up atypical or mixed organic brain syndrome, there was really no further reference or mention of concussion or head injury at all. So again, we can see how DSM-III was quite lacking in this regard. DSM-III-R, which came out in 1987, the index again did not include the terms “head injury” or “traumatic brain injury,” “postconcussional disorder” or “post-concussion syndrome.” That said, the narrative describing etiologic factors for dementia did make some passing mention or reference to brain injury and head injury had been identified as an etiologic factor for delirium and organic personality syndrome in the narrative describing those conditions.

Moving ahead to DSM-IV and DSM-IV-TR, in 1994 and 2000 respectively, both of those mention head trauma in the narratives, describing things like delirium, amnestic disorder, dementia, Cognitive Disorder N.O.S., as well as personality change due to a general medical condition. It also offered specific criteria for dementia due to head trauma, but modeled those criteria really on Alzheimer’s dementia, which was certainly less than a perfect fit, if not a poor fit. Cognitive Disorder N.O.S. in DSM-IV mentions “postconcussional disorder” and offered research criteria for the continued study of that condition. However, there was a bit of trouble with the postconcussional disorder research criteria. It had been presented as a construct for further study, meaning research criteria. The narrative accompanying those criteria was quite brief and a particular concern was that the criteria for that condition varied substantially from the ICD-9 criteria for postconcussive syndrome. And at the end of the day, those criteria proved to be somewhat problematic in terms of clinical or research usefulness and ultimately did not gain widespread acceptance. 

And so this is sort of the backdrop upon which the DSM-5 and its authors – the situation to be rectified. And so as many of you are hopefully aware, the DSM-5 came in May of 2013 and really does represent a big step forward in terms of the treatment of traumatic brain injury. TBI and its neuropsychiatric sequelae are afforded considerable attention and detail in the new manual. The criteria for diagnosing an injury event as TBI, and attributing neurocognitive problems to that TBI, are offered in the new manual. And hence, in these regards, the DSM-5 approach to TBI really does represent a substantial improvement over prior editions of the DSM. 

So we will have our first poll question at this point. Try to get a sense of folks’ familiarity with the new manual. Options being A) I have adapted the new manual to my diagnostic practices, B) I am aware of some differences in the new manual but am not yet routinely applying them to my clinical practice, C) I have not yet begun to explore the new manual, or D) I am reading Game of Thrones instead.

Unidentified Female:	Responses are coming in. I will give everyone just a few more seconds and then I will show where we are at. Okay, it looks like we have settled down so here are the results of the poll. It looks like we have got about 49 percent who are aware of some differences but are not yet applying them, 25 percent have not begun to explore the new manual, around 20 percent have adapted to the new manual and its criteria, and about five percent are reading Game of Thrones instead. Thank you everyone for your responses.

Dr. Wortzel:	Well, for those of you reading Game of Thrones, at least you are reading something good. That is one of my favorites. But back to the issue. It sounds like we have quite a range of familiarity with the DSM-5 at this point. And I think that is pretty consistent with our experiences in sort of talking about it with a variety of audiences. So that is good, though. It gives us an opportunity to really sort of articulate DSM-5, what is says about TBI, and hopefully, an opportunity to really impress upon you all that it does represent a big step forward in terms of how the TBI is treated in the diagnostic manual. And a really great opportunity for mental health professionals to become much more familiar with, accustomed to and comfortable diagnosing traumatic brain injury and neuropsychiatric sequelae stemming from it. 

And so with that, we are going to move on to the topic at hand, TBI in DSM-5 as a neurocognitive disorder as it is listed there. So TBI and its neuropsychiatric sequelae are addressed principally within the framework of the new Neurocognitive Disorder section in the DMS-5. We will probably approach this, the NCDs, for convenience. That really represents the renaming and reframing of criteria that had previously included things like delirium, dementia, amnestic and other cognitive disorders as a chapter of the DSM-IV-TR. These are as a group, the NCDs, a condition that involves impaired cognition involving a drop from a previously established baseline; in other words, a cognitive impairment that were not the result of congenital or early developmental causes. Just to, I think, the work group behind this effort. These are the individuals involved and for those of you sort of familiar with a lot of the brain injury literature, you are going to recognize some of these names. So this is – they brought some very good people to the table in this undertaking, which I think is reflected in the end result.

Dr. Arciniegas:	So this is David Arciniegas. So I am going to do the next several slides to walk through the neurocognitive criteria. To just back up for a second, to echo Hal’s comments, the work group advisors for the DSM-5 on TBI that I think us worth are giving a special credit to:  Grant Iverson, George Prigitano, Ron Ruff, real experts in the neuropsychology and evaluation of persons, especially with mild TBI. And if you read this section of the DSM-5, you really can see their mark and their thoughtful contribution to the development of these criteria. And especially, as Hal mentioned, the process of insuring that the focus does not remain solely on TBI when considering TBI. But broadly considers the person with TBI, other complications and comorbidities and the influence of psychosocial factors on the development of problems after TBI. 

Now with regard to the neurocognitive disorders themselves, as Hal mentioned, the architects of this section had taken on the challenge of framing all of the cognitive problems, formerly dementias, domestic disorders and those that might not meet certain criteria for either within this framework. There are a number of challenges that we could get into from a semantic perspective, which I think we will forego for the time being. But at the end of the day, they left us with two general constructs within this category: Mild Neurocognitive Disorder and Major Neurocognitive Disorder. 

You see on the screen at the moment the criteria for Mild Neurocognitive Disorder. Just to walk through them together, especially for those who might not have done this in detail yet. This disorder is predicated on evidence of modest cognitive decline from a previous level of performance in one or more cognitive domains. They nicely expand the list of domains to include complex attention, executive function, learning and memory, language, perceptual-motor, including things like visuospatial and praxis abilities, and/or social cognition. Right out of the gate, a big difference in this criteria from prior editions. It is foregoing the necessity of impairment on memory to get into this category of psychiatric disorder. Importantly, you will see at the top of the screen a littler asterisk next to the word modest. When you go into the narrative on the neurocognitive disorders, modest is actually defined very clearly and quite specifically in terms of quantitative differences from that which would be expected cognitively for an individual of the age and education of the one in front of you. So here, the modest cognitive decline is defined as performance on standardized cognitive tests equivalent to a Z score. So it would normatively transform score of minus one to minus two. So it is a performance one to two standard deviations below that which would be expected for somebody of the age and education of the patient in front of you. This reflects performance between the third and sixteenth percentile. 

One critique is the sixteenth percentile is probably still close enough to normal that it may overcall performance impairments in that group, as such. A tenth percentile might be a more conservative bar, so something closer to a Z score of minus 1.3 to minus 1.5. Having said that, and as we will see in a moment, this has some pretty immediate implications for the way that we do our cognitive assessments in the office or at the bedside and interpret them. It suggests that the long-standing habit of using raw scores, whether it is on the Mini Mental State Exam, the MMSE, the MoCA, the Montreal Cognitive Assessment, or some other measure. It is really no longer the standard of practice for making these kinds of diagnoses. The normative interpretation will need to be. Certainly, our neuropsychology colleagues are well accustomed to this approach and to the methods used to do normative interpretation. And I appreciate for those of you who are out there, forbearance with our walking through this. Because I think at least among many other mental health providers, neurologists, primary care doctors, this is something new. 

With regard to those modest impairments, the mild neurocognitive disorder suggests that they need to be being expressed as a concern of the individual or a knowledgeable informant or have available to the clinician some other evidence that says something has changed from the way this person was before. And again, hopefully then brings to bear some standardized neuropsychological testing or, in its absence, another quantified clinical assessment, the bedside cognitive screening assessment I just mentioned, to support the thesis that, in fact, there is some modest cognitive decline. Importantly for mild cognitive disorder, the deficits do not interfere with independence in everyday activities. The person is still able to get by in the things they need to do in everyday life, although doing so may require greater effort, may have required compensatory strategies or accommodations. If the person can get by with a little help from their friends, if you will, then we would not actually go on to say that there is something more than a mild neurocognitive disorder. And, of course, as in prior editions, when present, these deficits cannot be attributable to a delirium or some other mental disorder.

To contrast that, major neurocognitive disorder is defined by evidence of a significant cognitive decline. Again, in this broad list of areas of cognition, with the same standard that it needs to either be a concern of the individual, a knowledgeable informant or otherwise made aware to the clinician by evidence of some decline and is able to be demonstrated on a standard neuropsychological testing or another quantified clinical assessment. Here, the DSM defines significant decline as performance that is a Z score of less than or equal to minus two. So at least two standard deviations below that which would be expected for age and education, something below the third percentile. Now to put that I think graphically, this is an exemplar normative distribution and at the bottom of the X-axis here, you will see zero for normal performance for a given population. One standard deviation below is Z of minus one, Z of minus two, minus three and so forth and the percentiles that that actually correspond to. The mild neurocognitive disorders are attempting – let us go back. It captured this portion of the population – the group who is falling below one to two standard deviations with respect to their age and education match comparatives. Major neurocognitive disorder is attempting to capture this population and, in addition to this cognitively impaired group, those who have gone on to develop significant functional problems as a result. 

On our tests, I think most clinicians know the MMSE or MoCA. How do you find out if they are in this range? Given that what we usually look at is raw scores? Well, you are going to need to have the normative data tables for those measures available. I will show them to you in just a moment. But you would take on these measures where higher scores are better, your patient’s score, subtract the mean for patients of that age and education from it, and divide by the standard deviation for patients of that age and education. That math, very quickly done, will give you a Z score and show you where on the distribution for patients like yours, that person’s performance has fallen. Now, Mini Mental State, I think somewhat maligned in recent years principally as a function of reliance on raw scores, despite the well-known effects of age and education on this measure, remains something that is potentially useful in clinical practice when it is normatively interpreted.

I will not go through the measure in detail because I am sure most of you are familiar with it. But maybe less familiar with the population-based norms for this measure that were published in JAMA in 1993. These norms were actually derived by taking Folstein’s original 1975 developed version of the MMSE and deploying it in the Epidemiological Catchment Area setting. And that study captured performance on this measure in a sample of 18,000 individuals. And as a function had been able to construct one of the best normative data tables for a bedside cognitive screening measure. Dividing the sample into approximately five-year age spans and four-year educations bands. It gives you a very clear idea of what the mean across all of these educations and age bands is and importantly, what the variance around the mean is under normal circumstances. So if we take a performance that might be typical of many of our veterans, an MMSE score of 27 is the mean for the 70-year-old twelfth grade educated individual. But it has a standard deviation of 1.6. So we would start saying somebody is impaired when their MMSE score is below 24 or so, a Z of minus two, but raise suspicions for it when their score is 25 or so. We can do the math to calculate certain Z scores on all this, but I would suggest to you that when you actually look at this table in detail, you find that although the means tend to be high on the MMSEs, so are the standard deviations quite tight. So in most cases in most of the data table, a score that is one or two points below the mean expected for any individual’s age and education is usually going to reflect a problem that is worth our attending to. Importantly, however, those means drift as a function of age and education so really important to set performance expectations according to the characteristics of each individual patient.

The MoCA was brought into clinical practice in 2005. It is important for us to know that it really was intended to be an alternative to the MMSE. There are a number of issues both in the face validity of some of the items and the psychometrics of the measures that are put here. That, again, would be an interesting subject for a later discussion. But the data table that accompanies it and that is published on the website labelling this as normative data, it is important for us to know this is not normative data. What is presented in this column under normal controls is the results of a sample of 90 persons administered this measure in and around Montreal, half of whom were French speaking, half of whom were English speaking, and most of whom were reasonably well educated and geriatric. The cutoff score of 26 reflects a deviation that is about a half standard deviation below what would be expected, given the mean performance in this group. And has raised concerns among people who have looked at this measure carefully that the common practice that many, I think, have adopted of using the raw score of 26 as a cutoff for cognitive impairment, may, in fact, be overcalling it. That the apparent increased sensitivity of the MoCA to mild cognitive impairments may not be because, in fact, it is sensitive to mild cognitive impairments, but because it is mislabeling people who are normal as mildly cognitively impaired. 

Perhaps the best data demonstrating that is a true normative data sample that was developed by the group at UT Southwestern in the Dallas Heart Study. This is now an American sample, English speaking, ethnically diverse, spanning a very wide age range from 30 up until – 18 to 85, but most of the data from 30 to about 85. And allowed a normative data table to be generated not only according to age but also according to education. Before I show that to you, what was an important finding from this is that in this American population, two-thirds of these healthy individuals – healthy defined as having no known neurologic disorder that could impair cognition and, importantly, no complaints of cognitive problems. Two-thirds of them fell below the suggested cutoff score of 26, raising again the concern that the apparent sensitivity of the measured mild cognitive impairment may be a fairly frequent false positive signal. The normative data table, which you can get from the neurology article, and it is presented here for your review and reference after the talk, demonstrates pretty clearly that there is no cell in the table in which the mean performance was above 26. Every one of them is below 26 and, in fact, as we start looking at the less well educated and older patients, mean performance tends to fall into the low 20s or high teens, with the standard deviation of between three and four points. As the DSM dictates, to call somebody mildly impaired would mean to say that they have a performance for their age and education that is at least the standard deviation below that which you would expect for that age and education. It means that MoCA scores that are going to allow that call to be made are going to be considerably less than the 26 that is often used for that purpose.

Now, this does not mean that this measure cannot be used when making these assessments, but to use it effectively is really going to require interpretation according to normative data. One of the lessons from this paper is that the constructs on the MoCA appear to have very significant age, education and, interestingly, probably language and culture effects. And if you look at the differences between ethnic groups that were studied using this measure, there were actually significant performance differences that were taken by the investigators to reflect language and/or cultural biases that the developers of the measure probably had not anticipated, given the context in which it was developed. 

With those two measures available, again, you could use norms for either one if you wanted to make your diagnoses according to them. I think an important point for all of us to recognize is the world is bigger than the MMSE and the MoCA and these are but two of a host of measures at the bedside that you might bring to bear on the assessment of persons with suspected cognitive problems after TBI. And that might then be used to help make the diagnosis of a major or mild neurocognitive disorder due to traumatic brain injury. 

These are those criteria. Fitting the first criteria, meeting the criteria for major or mild neurocognitive disorder requires having attended to the things we have just gone through and then next making sure that the history of the person that is being evaluated in fact defends the claim that they actually have had a traumatic brain injury. And with that, I will turn the talk back over to Hal to go through with us those criteria for TBI.

Dr. Wortzel:	And I actually see a comment that had come in. So I think David hopefully just clarified that point. But what Dr. Arciniegas has been explaining, that in order to get in the door on a DSM, the cause of TBI is under the major or mild neurocognitive disorders, you must sort of first establish that there is a major or mild neurocognitive disorder, which requires that objective process that Dr. Arciniegas has been describing. Now that MMSE or MoCA result does not get you to mild TBI yet. We are going to talk about that now. But it does get you to a cognitive disorder that again is sort of the framework under which TBI is housed in the new manual. So hopefully that clears up that issue. So with that said – 

Dr. Arciniegas:	Yeah, and just to echo that. It is an extremely important point. The first step is saying is there a cognitive problem? The second step, is that cognitive problem due to TBI? So I have gone through the first of those two steps. The comment that I think we also see is must an MMSE or MoCA be used to make the diagnosis of a TBI? Again, no. The goal is to use these tools to say that there is a cognitive problem and to reiterate the point, the world is bigger than these two tools. They both have their advantages. They both have their drawbacks. There are other options and we should be looking to consider finding a better one that fits the needs of our veterans.

Dr. Wortzel:	So with all that said, now we will sort of get to step two. Okay, so we have got a major or mild neurocognitive disorder. Is that due to a traumatic brain injury? And what you see before you now are the DSM-5 criteria. So as you can see, right out of the gate, A) is criteria are met for major or mild neurocognitive disorder. And so we sort of walked through how you get there. Now B). In order for it to be due to a TBI, not surprisingly, there needs to be evidence of a traumatic brain injury, meaning an impact to the head or other mechanism involving rapid movement or displacement of the brain within the skull with one or more of the following. There must be either loss of consciousness; a period of posttraumatic amnesia; an acute alteration in mental state. Meaning the person feeling disoriented or confused at the time of injury. Or neurological signs, which can include things such as neuroimaging demonstrating injury, a new onset of seizures, a marked worsening of a preexisting seizure disorder, visual field cuts, anosmia, hemiparesis or other sort of localizing neurological signs. That neurocognitive disorder needs to present immediately after the occurrence of a traumatic brain injury or right after the recovery of consciousness and persist beyond the post-injury period. And as we are going to see, this is nice because this starts to map on nicely to other previously well-endorsed criteria for grading traumatic brain injuries such as those by the American Congress of Rehabilitation Medicine and it sort of fits nicely with how experts in brain injury have been doing it. Moving it, though, into the DSM-5 and sort of fitting it under that neurocognitive disorder framework that we have been discussing. 

So we have another poll question here. TBI severity classification is based upon: A) clinical phenomena at the time of injury or B) long-term symptomatic and functional outcome. 

Unidentified Female:	We will give it a few more seconds. Responses are coming in. We will give it just a few more seconds before I close it out here. There we go. So we are seeing about 70 percent of the audience saying clinical phenomenon at the time of injury and 30 percent saying long-term symptomatic and functional outcome. Thank you everyone for your responses.

Dr. Wortzel:	Okay. Is my screen back up? 

Moderator:	Yes. 

Dr. Wortzel:	So it sounds like 70 percent of you got that clinical phenomena at the time of injury is how we classify TBI severity. And nicely, the DSM-5 does a good job of articulating this. But just by way of impressing the importance of this point, oftentimes when we think about the likelihood or formulations that subsequent problems are the direct consequence of neurological injury, part of that equation, part of how we think about that, is going to be based upon the severity of that TBI. So if we erroneously label what was a mild concussion a severe TBI based upon outcomes, it can sort of cause people to not recognize an atypical or unusual outcome that ought to be prompting us to look for other neuropsychiatric explanations. And so understanding that the terms mild, moderate, severe refer to the acute historic injury event and the phenomenon at the time of injury, as opposed to outcome, is really very important. So that we can sort of do due diligence in working with these individuals and offering cogent formulations as to the sources or most appropriate treatments or ways to get them back to optimal functioning.

So I already alluded to the fact that these new criteria articulated in the DSM-5 comport well with those by the American Congress of Rehabilitation Medicine. And so you do not have to take my word for it, here is there criteria right there. And again, we can see any period of loss of consciousness, loss of memory for events immediately before or after the accident. Or what is called post-traumatic amnesia, any alteration in mental state at the time of the accident, or focal neurological deficits. Now to remain within the criteria for mild TBI, if there is a loss of consciousness, it must be 30 minutes or less. After 30 minutes, if there is a GCS score available, it needs to be 13 to 15, and if there is posttraumatic amnesia, that must be shorter than 24 hours in duration. If any one of those is exceeded, you have broken out of the mild TBI realm and into the moderate/severe. And that has important prognostic implications. 

Dr. Arciniegas:	So one comment to make on this. And to reflect for a moment on the way that the DSM-5 has actually framed this. They actually went back to the ACRM definition and made clear that the neurological signs, the way this was originally intended, really is about focal or lateralizing signs or seizures, and was not intended to capture things like headaches, and dizziness, and blurriness, and fatigue, all of which are common injury-related problems, but may not necessarily be cerebral problems. And so in the context of the ACRM definition – let me see if I can get the screen to come back to that now. My apologies. There we go. This focal neurologic deficits is really intending to capture that kind of overt unquestionable neurological injury and not the somewhat more subtle and probably broadly caused problems with headache, dizziness, and other things that we see in many of our veterans.

Dr. Wortzel:	And so this, too, is right from the DSM-5 and the severity criteria for mild, moderate and severe TBI. Again, we can see that the criteria for mild TBI comport well with the ACRM and then in terms of criteria for moderate and severe TBI, they are hopefully familiar to many of you as being consistent with the VADOD criteria for moderate and severe. So moderate injuries involving a loss of consciousness between 30 minutes to 24 hours. Posttraumatic amnesia between one and seven days, or a GCS score of between nine and twelve. As opposed to severe injuries, where we have greater than 24 hours loss of consciousness, more than seven days of posttraumatic amnesia or that GCS score falling below a nine. Now – 

Dr. Arciniegas:	An important point for these criteria is actually the notion of Complicated Mild TBI. Part of the reason we ask the poll question is that I think both Dr. Wortzel and I have heard in many contexts people describing the phenomena of persistent symptoms after a mild TBI as defining Complicated Mild TBI. In fact, that is not the definition of Complicated Mild TBI. It may be a mild TBI with subsequent neuropsychiatric or other symptomatic complications, but the definition of Complicated Mild TBI really derives from the observation that persons in the early period after injury who have abnormal CTs, and for GCS 15, between five and ten percent. For GCS 13, it is somewhere in the neighborhood of 20 to 35 percent. Often look more like persons with phenomenologically defined TBI with regard to their outcome. Then they do their compatriots who have a mild TBI phenomenologically without these kinds of neuroimaging abnormalities. Williams and colleagues in a now relatively famous paper from 1990 did a nice study of this looking at early mild TBI with or without CT abnormalities and outcomes at a year. And demonstrated quite clearly that persons with early CT abnormalities in the context of mild TBI did less well than those who had normal imaging. And coined this term, Complicated Mild TBI in order to capture that group. So looking at the DSM-5 VADOD tables for TBI severity classification, we have actually suggested this from a publication we did in 2011 and several subsequent ones. A modification of that VADOD TBI severity classification system with rather than saying mild TBI can have normal or abnormal imaging, clearly calling out the people who have abnormal imaging with the phenomena that describe mild TBI, as having a Complicated Mild TBI. Important because since the prognosis associated with this may be different than what we would expect with the mild TBI, knowing that this was the case can help us make sense of the long-term sequelae and their potential relationship to the initial injury event.

Also important, having said all that, that when we think about those things that – the phenomena that defines TBI, i.e., loss of consciousness, posttraumatic amnesia, other alterations of consciousness or focal neurological signs, there is a broad differential diagnosis for injury events related disturbances of consciousness and event related sensory motor abnormalities. And before we retrospectively attribute the loss of consciousness, PTA, alterations of consciousness or neurologic signs to neurotrauma, it is important for us to at least pause, give consideration to other possible explanations or contributors to those phenomena, and put them into the equation that we use to render our clinical judgment on the diagnosis of a TBI or not. 

Dr. Wortzel:	So back to the major or mild neurocognitive disorder due to traumatic brain injury. Here we see all of these criteria coming together. Again, meeting that initial criteria for the major or mild neurocognitive disorder, the criteria we just talked about, the LOC, PTA. And then importantly, the neurocognitive disorder presents immediately after the occurrence of traumatic brain injury or immediately after recovery of consciousness and persists past the acute post-injury period. And this feature of the DSM nicely reflects and again comports with what we know about the natural history of traumatic brain injury. And I think another sort of thing that Dr. Arciniegas and myself have encountered, wherein clinical history involved someone who has had an event, does well for a period of times, months afterwards. Say completes their deployment, does well for six months, and after returning home, maybe is having a difficult time adjusting to civilian life, and then sort of falls over the neurocognitive cliff. The point here is that that kind of presentation actually does not fit with these criteria, and should be one of those reasons that we pause and look for other potential explanations for that presentation. So again, a nice example of the DSM-5 working hard to fit with existing criteria for traumatic brain injury as well as its clinical and natural history. 

In terms of the cognitive problems that we can see following TBI, and consistent with the DSM-5 system here, the most common domains typically being things like processing speed, complex attention, declarative memory, executive functions, of course, as well as social cognition. And then, of course, among persons with more severe TBI, particularly when it is associated with a brain contusion, intracranial hemorrhage or penetrating injury. Additional deficits can feature things like aphasia, neglect, constructional dyspraxia, may also feature. 

Dr. Arciniegas:	This framing in the DSM-5 fits nicely with the Institute of Medicine Report to the Department of Defense and VA on the long-term cognitive outcome after TBI, both in terms of the kinds of problems that we expect to see after severe TBI – attention, processing speed, episodic memory, executive function often being impaired. Less commonly, impairments of language, praxis and visuospatial function. And after moderate TBI, probably processing speed, memory and executive function impairment. Also noting, of course, that with penetrating TBI, we have impairments that typically vary in type and severity, with the effected brain region and volume of tissue loss. Also noteworthy in the BSM-5 discussion of these issues, the neurocognitive features of persons with TBI is the absence of a lot of discussion on the cognitive features following mild TBI. And in this report from the Institute of Medicine, noting that there was insufficient evidence to suggest long-term cognitive problems after mild TBI, noting that this is in general, because most people get better. Regress to the mean and when you do group comparisons, you do not see major differences between the cognitive performance of persons with now remote mild TBI and those without. They were cautious to say, however, that within those groups, there are individuals who may have problems, calling more to the variants around the mean than attending to the mean itself. But really setting the expectation in the DSM-5 and comporting with the IOM report, that persons with mild TBI in general, even if symptomatic with cognitive problems in the early period after TBI, tend to do reasonably well over the long term. 

Dr. Wortzel:	The DSM-5 also, in terms of neurocognitive disorders both mild and major, asks that we identify associated behavioral disturbances. And so we are supposed to specify those using terms such as delusions, hallucinations, mood disturbance, agitation, disinhibition, wandering, apathy or affective lability. Among persons with mild TBI, we can of course see other symptoms that frequently co-occur with the neurocognitive symptoms. So these might be things like depression, irritability, fatigue or headache, photosensitivity, sleep disturbance. And like the neurocognitive symptoms, as Dave just described, these physical symptoms or emotional symptoms also tend to resolve in the weeks following a mild traumatic brain injury. And as I sort of previously alluded to, if you start seeing down the road subsequent deterioration, people are falling over the neuropsychiatric cliff, whether it be cognitively, behaviorally, or emotionally. That sort of phenomenon or presentation should trigger consideration for additional diagnoses that might better account for that change in status, neuropsychiatric status, occurring at a later point in time.

Now moderate and severe TBI can be associated with a variety of neurophysiological, emotional and behavioral complications. Among these, we see things like seizures, photosensitivity, hyperacusis, irritability, depression, aggression, sleep disturbances, fatigue, apathy. All that can result in an inability to resume occupational or social functioning commensurate with baseline levels, as well as deterioration in interpersonal relationships and even possible neurodegenerative disease down the line. Again, for moderate and severe injuries. 

Dr. Arciniegas:	Graphically, and this somewhat similar to a slide that was in one of the VA training some years ago, attempts to depict the expected courses of recovery after TBI by severity of injury. On the left, we put the typical stages of posttraumatic encephalopathy – coma or loss of consciousness, confusional state or delirium with prominent attentional disturbances. True PTA were the most salient disturbances, impairment to memory and dysexecutive problems at the top end. Whether those are brief with a moment’s loss of consciousness and quick resolution or sustained really depends on the initial injury’s severity. The graphic also attempts to depict that at the end of that recovery process, typically weeks to months after injury, outcomes tend to vary with the initial injury’s severity. Not necessarily in a strict relationship, but the expectation for most persons with traumatic brain injury is that as a group, they are going to tend to do well. There are some who do have some persistent problems. The whisker bar is there falling below the baseline of recovery for some people. But the by and large, that is a relatively small proportion of those who end up, who have truly an initially mild TBI. As you increase injury severity, those whisker bars broaden such that with moderate TBI, some greater range of impairments is seen, with perhaps as many as a third to half of people with moderate TBI developing persistent cognitive and other non-cognitive neuropsychiatric and physical problems. And with severe TBI, a much broader range, perhaps 50 percent to two-thirds with much more significant and functionally limiting impairments, ranging from the most catastrophic in some cases up to full recovery, which we do actually see in a fair number of people with severe TBI as well.

Dr. Wortzel:	So the DSM-5, in addition to the criteria we have been discussing, also offers some nice narrative regarding the development and course of these injuries with some important points being made. Posttraumatic symptoms tend to be most severe immediately following TBI. So we have already sort of alluded to the fact that you should not have the onset of symptoms months later. Sort of analogously, things tend to be at their worst early on, gradually improve, plateau or recover over time. Again, when you see the inverse of that kind of a presentation, is another reason to think about other explanations. Posttraumatic symptoms associated with mild TBI will typically resolve within days to a week, and the best evidence suggests that most people will experience a complete recovery between three months and one year. Persistent symptoms are more likely in those who had more in the way of acute symptoms as well as more emotional stress. But again, the DSM-5 is thoughtful in reminding us that if people deviate from this typical course or demonstrate late deterioration, it is time to start thinking about or looking for other neuropsychiatric conditions that might better account for that. The typical course after moderate or severe injuries again involves some substantial recovery, albeit sometimes incomplete recovery. 

Now this course and outcomes can vary with a variety of factors. I mean, it is not all the same for everyone, of course. So TBI severity, complications associated with that injury event, age, pre- and post-injury, neuropsychiatric condition, substance abuse, as well as post-injury psychosocial factors. All can be part of the equation. The DSM-5 also reminds us that repeated mild TBIs may be, but not necessarily, associated with outcomes involving more persistent neurocognitive disturbances. So an important point is that consequently, the initial TBI severity as we have been describing it, that mild, moderate, severe, does not necessarily bear a strict relationship to neurocognitive disorder severity. That said, most people with mild TBI will recover fully and will not go on to develop a mild or major neurocognitive disorder due to TBI. Outcome after moderate to severe TBI is going to be more variable with that range spanning full recovery to potentially very severe or major neurocognitive disorders with lots of associated functional impairment. 

Important themes tend to be echoed over time and I think this is a nice example of such. This is from Sir Charles Symonds, who reminds us that in order to understand the effect of head injuries, we must undertake full study of the individual’s constitution. In other words, it is not just the kind of injury that matters, but the kind of head that is injured. And so here we see I think an updated version of that same sentiment.

Dr. Arciniegas:	So Tom McAllister, John Silver and I have over the last several years developed this heuristic as a way of thinking about this. And it is a pretty busy slide on the front end. What it is attempting to capture is the idea that it is not just about the injury, although most talks like this spend a lot of time focusing on injury and its definition and consequences. It is also about the person who experienced that injury and what happened to them thereafter. To walk through it briefly, the idea is that some person who has a life history and a constitution, genetics and other things that may have affected their development, has an injury. The predictable effects of that injury in typical biomechanical and/or blast related trauma effect systems most sub-serving cognition, emotion, behavior and other, especially prefrontal, sensorimotor functions. Who you are and what you brought with you into your injury, like Dr. Simon suggests, affects how these things get expressed, confers vulnerability to their expression or resilience and protection against their expression. Although most of us who do research in this field find ourselves liking cognition, or emotion, or behavior, or some neurologic consequence most, but the truth is it is pretty hard to separate these things out rigidly and, in fact, they interact. Depression will worsen apparent cognitive problems. Pain will worsen mood and depression. Having frequent seizures will complicate the whole picture. And so, as Hal has suggested repeatedly through the talk, taking into account the totality of these factors and deciding is the best explanation here A) really TBI and B) really cognitive? Or am I looking at some other psychiatric problem, potentially treatable neuropsychiatric problem besides the cognitive one, is an important piece for us to consider when we are using this element of the DSM-5. 

It is not just about all that, though. It also matters what happens to people, what we do or do not do to them, the expectations for recovery we do or do not set, and the systems in which we engage them that either foster recovery and community reentry or end up keeping people in the mindset of being a brain injured individual. All of that combines to contribute to the litany of posttraumatic symptoms from which people suffer after TBI, and with which they present to us for care.

Dr. Wortzel:	So hopefully, having demonstrated to you the history of TBI and its treatment in the DSMs and what the DSM-5 has to offer in terms of its approach to TBI, we have convinced you that this really does represent tremendous progress. The DSM-5 offers us a clear definition of TBI that fits well with those currently used in clinical and research context. It incorporates criteria for rating the severity of TBIs that are similar to those that are already in use in the VADOD system for both clinical and research context. And highlighting the prognostic importance of those severity criteria. It describes to us the expected course of recovery for those with mild TBIs, as well as what we can expect in cases of moderate to severe TBIs to some extent. And it also does a very nice job of encouraging us as clinicians to entertain alternative explanations for any of the neuropsychiatric symptoms that might occur when recover or outcomes deviate from what is expected or atypical outcomes manifest. 

Now we have been talking mostly about the TBI and the DSM-5 under neurocognitive disorders. The DSM-5 does allow other psychiatric disorders due to TBI, things like depressive disorder, bipolar disorder, anxiety disorder, personality changes. But the DSM-5 leaves it a little bit unclear when we should be using the neurocognitive disorder associated with behavioral disturbance as opposed to offering the psychiatric disorder due to another medical condition, when either of those is sort of the best choice. I think in our estimation, when specific symptoms fall short of the criteria for another psychiatric disorder, we probably would do best to account for that by subsuming those symptoms under the neurocognitive disorders with the specifiers that we have been discussing. But when that specific psychiatric symptom becomes the predominant focus of the clinical picture, with a course that seems independent of that cognitive problem. And there is a clear relationship between those symptoms and the path of physiologic consequences of neuronal injury, then that is probably a good time to turn to that psychiatric disorder due to TBI under the DSM-5 system. 

So all of this, of course, has clinical implications in terms of the DSM-5 and its approach to TBI. In our estimation, this really does represent a successful effort to harmonize DSM-5’s TBI definition, severity characterization, the natural history of TBI, and outcome expectations with what we see in the neurotrauma and rehabilitation research communities. And nicely fits all this under the constrains of the neurocognitive disorder’s framework in DSM-5. And perhaps most importantly, I think for all of us, is that as mental health professionals, by virtue of our exposure to the new manual and the content therein, should be more able to accurately characterize or identify historic events as meeting the criteria for TBI. Recognize the severity of that traumatic brain injury, and sort of know what to expect in terms of course of recovery from these sorts of events in a way that is consistent with definitions spanning national and international standards. 

It offers guidance to distinguish between TBI of mild and more than mild severity, as well as the natural history associated with those. And it does, again, a nice job of highlighting the importance of entertaining that broad differential diagnosis when things deviate from the course of recovery that we would typically encounter or anticipate. And encourage us to identify and treat both the neuropsychiatric complications of TBI itself, as well as the neuropsychiatric comorbidities that are so common amongst this population. And so I rushed there because we are running a little bit late but did want to have time for questions. And so we can open for questions now. Thank you everyone.

Dr. Arciniegas:	Thank you.

Moderator:	Great. We do have a couple of pending questions here. I am not sure how much time, but we will get through what we have. The first question we have here: do you have normative data for the [inaud.]?

Dr. Arciniegas:	I have looked for that and I think in terms of good population based normative data, we are still waiting for that to be developed so that is probably not a great alternative.

Moderator:	Okay. Great. Thank you. The next question I have here: so many of our returning veterans who have had a or multiple TBI in the field, i.e., IED, RPG, etc., had no early neuroimaging but continue to suffer from what appear to be sequel of the blast injury. How can we attribute ongoing symptoms to PTSD, depression, etc., if we have no evidence of what the early abnormalities were?

Dr. Wortzel:	That is the question, is it not? So I think those are of course common situations that we encounter here all the time in our system of care. And the challenge is to the extent that we can, to be meticulous in trying to recreate that history. So for instance, for myself, I am going to try to get as much information as I can about that historic injury event. You know, make sure that it meets criteria for a mild TBI in terms of the phenomenology. And then try and get that natural history, so if that veteran returns to duty, served and performed well, and then it is six months later, after returning home that the wheels come off the cart. Well that is going to start pointing us more towards maybe that PTSD diagnosis. As opposed to that Complicated Mild TBI, which probably would have had some pretty substantial acute symptoms that would have been most severe early on, potentially interfering with that soldier’s ability to return to his duty. And so it is the case of the devil is in the details and just do the best that we can to identify those details and make the best sense that we can of that. Dave, do you have anything to add there?

Dr. Arciniegas:	Yeah. I mean, I think it is important to separate out the issues that we have when we are doing the rehabilitation of persons with frankly the broad array of neuropsychiatric disorders that many of our vets experience. Not just TBI and its possible sequelae, but PTSD substancies, sleep disorders and so forth, from those issues that arise in the context of forensic or comp and pen concerns. I think at the end of the day, attribution of symptoms and ideology is often going to be less useful and frankly less important than saying, okay, this person has a constellation of symptoms that fits with substance use. It is possible that mild TBI is a comorbidity that might affect the kinds of treatments we select or the expectations we have for recovery. But let me treat the neuropsychiatric problem about which I have no questions in front of me, and we will see whether or not those symptoms and possible attribution of some of them to TBI ends up making a difference. If things do not go as planned with treating the psychiatric problem that they clearly have, then we can begin entertaining the question about relevance of the underlying TBI to that failed response to typical treatment. That would be my perspective. And separate out the comp and pen issue, which is much more important to that attribution of symptoms to specific cause.

Moderator:	Okay. Great. Thank you. The next question: can you discuss whether we should consider electroconvulsive shock therapy as repeated mild TBI?

Dr. Arciniegas:	I do not think the evidence supports currently a view that ECT is a form of traumatic brain injury, and certainly would fail to be so on the conditions of biomechanical force application, including acceleration, deceleration, or blast related forces. I think today it would be beyond the scope of our lecture to talk about what ECT does or does not do in terms of other benefits and/or harms. 

Moderator:	Okay. Great. Thank you. The next question: does there always have to be a loss of consciousness to be diagnosed with a TBI?

Dr. Wortzel:	No. Absolutely not. The criteria in the DSM-5 as well as the ACRM or any of the sort of existing systems upon which it is predicated do not require loss of consciousness. An alteration in consciousness, being briefly dazed, stunned or confused is sufficient to get you in the gate for TBI. But as Dr. Arciniegas explained, there are lots of reasons why a person might experience an alteration in consciousness. So that alone can get you there. It does not mean it always should get you there. So it is sufficient, but should be thoughtfully applied. 

Moderator:	Great. Thank you. It looks like we have two questions left here I am going to try to sneak in before we close out. The first question: how does one conceptualize a TBI in a person with superior premorbid cognitive function and now has a one to two SD decrease. Is the diagnosis based on absolute percentile or in the patient’s extensive loss of SXN from premorbid level?

Dr. Arciniegas:	The question asker raises a really important point. I think when Hal and I have lectured on dementia, one of the important points to make clear is to be demented, you must first have been mented, so knowing baseline really matters. For people who are in the population who are high performers, especially those with premorbid high IQs, high education levels, there are methods by which one can adjust your expectations of performance on the basis of IQ. It is probably beyond the scope of our current lecture to get into those details. Your neuropsychological colleagues are accustomed to doing this all the time and briefly, you can use the WTAR, the NART or other measures to estimate premorbid IQ and adjust neuropsychological test performance on the basis of that IQ estimation. It is a way to try and avoid calling people normal when they are impaired for them, but that is a sophisticated neuropsychological issue that is probably best answered for a specific patient in collaboration with that patient’s neuropsychologist. 

Moderator:	Great. Thank you. One last question and then we will wrap things up here. How would you explain seizures when there is no visual MRI, or CT, or memory or unconsciousness?

Dr. Wortzel:	If I am understanding the question you are asking, it is that how do you understand seizures when the injury event was a bit unclear or ill defined in that it lacked any loss of consciousness or neuroimaging evidence of an injury event. That is hard to explain. That would be an atypical outcome and would certainly be one of the reasons to start thinking about other potential explanations or ideologies for seizures or for other conditions that phenomenologically look like seizures but do not actually involve abnormal electrical discharge of the brain. 

Dr. Arciniegas:	Yeah. I would say, however, we do see event related seizures. A history, typically the guys who are with the injured individual at the time of the event can describe these convulsions, which would be fairly typical for an event related seizures. When seizures develop in the late period after injury, they are more common after more moderate to severe injuries than mild, but we do see them occasionally in people with histories of mild TBI. Often the imaging is normal. A PEG would be a better way to identify a left epileptiform abnormalities or other focal abnormalities, which is what you would typically see in relation to a posttraumatic epilepsy. And those are questions that would really be best directed to our colleagues in neurology within the VA, who are experts in posttraumatic epilepsies. It is a very important question and as Hal points out, raises in the absence of either imaging or EEG evidence, especially video EEG evidence of seizure events, questions about other causes of seizure like spells.

Moderator:	Okay. Great. Thank you. And it looks like we may have lost Ralph, but I just wanted to check to see if he is still on the line.

Ralph:	Yes, I am. 

Moderator:	Okay. I am guessing he has – oh, perfect.

Ralph:	I wanted to thank the speakers for this really objective and clear exposition of DSM-5. Very important. And we will look forward to getting you the feedback. Thank you, Heidi.

Dr. Wortzel:	Thank you for having us and thanks everybody.

[bookmark: _GoBack]Moderator:	Thank you for presenting. For the audience, I am going to close out the meeting. When that happens, you will have a feedback form pop up on your screen. Please take a few moments to fill that out. We really do read through all of your feedback. Thank you everyone for joining us and we hope to see you at a future HSRND cyber seminar. Thank you.
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