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Synopsis
In this article, we will examine the epidemiology and risk factors for the development of the most
common mood disorders observed in the aftermath of TBI: depressive disorders and bipolar
spectrum disorders. We will describe the classification approach and diagnostic criteria proposed
in the fifth edition of the Diagnostic and Statistical Manual for Mental Disorders (DSM-V). We
will also examine the differential diagnosis of post-TBI mood disorders and describe the mainstay
of the evaluation process. Finally, we will place a special emphasis on the analysis of the different
therapeutic options and provide guidelines for the appropriate management of these conditions.

Introduction
Disorders of mood are common consequences of traumatic brain injury (TBI). The
pathophysiology of mood disorders involves the interaction of factors that precede trauma
(e.g., genetic vulnerability and previous psychiatric history), factors that pertain to the
traumatic injury itself (e.g., type, extent and location of brain damage) and factors that
influence the recovery process (e.g., family and social support). In some cases, especially in
the early period following TBI, mood disturbance may reflect the effects of neurotrauma on
the distributed neural networks that generate and regulate emotion.1 In some cases,
especially those in which depressive disorders develop in the late post-injury period,
psychological and social factors appear to be etiologically important.1, 2

Mood disorders occur in the context of significant deficits in cognitive and emotional
processing that may result from TBI. Individuals are challenged by deficits of which, in
some cases, they are only partially aware. Consequently, life stressors increase and, in many
cases, social support is reduced. These changes may lead to a disturbed and poorly
integrated self-representation as well as to dysfunctional interpersonal relationships that
increase the subjects' vulnerability to develop an affective episode. The high frequency and
functional importance of disorders of mood among persons with TBI makes this an
important topic for clinicians to understand.
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Depressive Disorders
Epidemiology

Depressive disorders develop commonly among persons with TBI, with estimated
frequencies ranging from 6-77%.3 Within this range, most experts on this subject accept an
estimated first-year post-TBI depression frequency in the range of 25-50%3, 4 and lifetime
rates of 26-64%.5, 6 The variability in the reported frequency of depressive disorders is
related to the heterogeneity of the study groups as well as to the instruments used to
ascertain a diagnosis of depression. In fact, many of the aforementioned studies have used
arbitrary cut-offs in depression scales rather than conducting structured interviews and using
accepted diagnostic criteria. We have studied the frequency and clinical correlates of
depressive disorders occurring during the first year after TBI in two independent samples of
TBI patients recruited from an urban population in Maryland and a mostly rural population
in Iowa. Depression diagnosis was made using a semi-structured interview and the DSM
nomenclature. In our studies, the frequency of major depression was 42% and 32%,
respectively. Of note, depressive disorders were significantly more frequent among TBI
patients than in a control group of patients with orthopedic injuries. This suggests that the
pathological processes associated with TBI constitute an important contributing factor to the
development of mood disorders.7, 8

In our experience, depressive disorders following TBI were significantly associated with the
presence of anxiety disorders. Approximately three quarters of patients with depression had
a coexistent anxiety disorder8; this finding that was replicated in a recent prospective study
that used a similar methodology.9 In addition, major depression was associated with the
occurrence of aggressive behavior10 that, as expected, contributed to the deleterious effects
of depression on community reintegration.

More recently, a study of 559 adults with complicated mild to severe TBI found that
approximately half of patients (53.1%) developed major depression during the first year
after TBI. Consistent with previous studies, major depression was frequently associated with
significant anxiety, a history of affective illness, and a history of substance misuse.11

Although the risk of developing depression is generally regarded as being highest in the first
post-injury year, the risk of this condition remains increased even decades after TBI. Hart et
al. (2012)12 analyzed the course of depressive disorders in the second year after TBI in a
large sample (n=1089) of subjects enrolled in the Traumatic Brain Injury Model Systems
database. Approximately a fourth of patients who were not depressed during the first year
following TBI developed depressive disorders during the second year. In addition,
approximately two-thirds of subjects who were depressed during the first year after TBI
continued to show significant depressive symptoms during the second year of follow-up.12

Consistent with these observations in the early years after TBI, Koponen et al.5 reported that
major depression had a lifetime prevalence of 26.7% in a group of 60 TBI patients followed
for an average of 30 years.

Risk Factors
Genetic, demographic, developmental and psychosocial factors, as well as their complex
interactions, influence the risk of depression following TBI. There is no consistent data
regarding the effect of age on the onset of mood disorders, particularly depression. While
some studies suggest that the frequency of psychiatric disorders and depression is greater
among younger patients,13, 14 other investigators reported that depression is significantly
more common in elderly patients.15 A recent study reported a higher frequency of
depressive symptoms in women than in men during the first 6 months after TBI.16 However,
there were no persistent gender differences in this study group at 1 year post-injury, and the
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mechanisms of early differences were not identified in this work. The issue of whether there
are gender differences in depression following TBI remains unresolved, with a more recent
study by our group finding no such effect.8, 17

The literature investigating the effect of genetic factors for the development of depressive
disorders after TBI is relatively scarce. A recent study examined the association between
APOE-epsilon4 genotype and psychiatric disorders among 60 patients assessed an average
of 30 years after severe TBI.18 Cognitive disorders were significantly more common with
the presence of APOE-epsilon4. The frequency of mood disorders, however, did not differ
between patients with or without APOE-epsilon4 allele.

Polymorphisms in genes coding for proteins involved in the regulation of monoaminergic
systems and of the hypothalamus-pituitary-adrenal axis (e.g., 5HTT-P, tryptophan
hydroxylase, MAO, COMT, FKBP5) and the interactions between genetic polymorphisms
and environmental influences19 might play a role on the likelihood of developing mood
disorders.20-29 Unfortunately, the effect of these factors on the psychiatric consequences of
TBI has not been extensively studied and the effect sizes of those that have been identified
are modest. Genetic polymorphisms modulating central dopaminergic pathways can affect
prefrontal function following traumatic brain injury.30, 31 However, it is not known if they
have an effect on depressive disorders. Although a recent study failed to demonstrate an
association between 5HTT polymorphisms and depression following TBI,32 response to
citalopram in this population is influenced by genotype, with adverse treatment effects
occurring more frequently among persons with specific 5HTT polymorphisms and favorable
treatment response predicted by the C-(677) T polymorphism of the methylene
tetrahydrofolate reductase (MTHFR) gene and the val66met polymorphism of the brain-
derived neurotrophic factor (BDNF) gene.33

Early psychosocial adversity (e.g., history of physical or sexual abuse), life stress and
limited social support are also well recognized risk factors for the development of
psychiatric illness.34, 35 These factors have not been extensively studied among TBI
populations. We found, however, that personal history of mood and anxiety disorders and
previous poor social functioning are associated with the occurrence of major depression in
the aftermath of TBI.8, 36 Furthermore, Fann et al. (2004)37 observed that, the risk of
psychiatric illness is highest shortly following injury in persons with no psychiatric history,
was unrelated to the severity of TBI, and appeared to increase in subsequent years in persons
with previous psychiatric disorders.37 This suggests that the effect of different risk factors
vary over time and that psychosocial factors might be more relevant in the chronic stages of
TBI.

It is well known that alcohol misuse is a significant risk factor for TBI, particularly when the
latter occurs as a consequence of motor vehicle accidents or assault. We have recently
examined the relationship between alcohol misuse and the frequency of mood disorders
among a group of 158 patients followed for a year after TBI. Of the 55 TBI patients with a
history of alcohol misuse, 33 (60%) developed a mood disorder during the first year of
follow-up compared with 38 (36.9%) of 103 patients without a history of alcohol misuse.38

Furthermore, three quarters of patients who abused alcohol in the year after their TBI had a
coexistent mood disorder.38

Diagnostic Assessment
Depressive disorders imply a pervasive and sustained alteration of emotion and affect that
fundamentally alters one's way of being-in-the-world. As such, it impacts function in a wide
variety of areas ranging from cognition to occupational performance and quality of life. The
pervasive and, for many patients, recurrent nature of this alteration is essential for current
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classification schemes and helps to differentiate these disorders from other common
emotional disorders among persons with TBI – especially the transient (i.e., moment-to-
moment) disturbances of emotional expression and experience that occur in this population,
including emotional (or affective) lability and pathological laughter and crying (or
pseudobulbar affect).

During the past two decades, investigators strived to categorize psychiatric disturbances
occurring after TBI within a common and reliable framework established by the DSM
nomenclature. Standard diagnostic criteria for depression are appropriately applied to the
diagnosis of depression among persons with TBI.1 Overall, following the recently
introduced DSM-V revision, depressive disorders associated with TBI are categorized as
Mood Disorder Due to Another Medical Condition (TBI) with the following subtypes: 1)
with major depressive-like episode (if the full criteria for a major depressive episode are
met); 2) with depressive features (prominent depressed mood but full criteria for a major
depressive episode are not met); and 3) with mixed features (when the predominant
depressed mood coexist why manic-like symptoms).

Among patients with a preexisting mood disorder or whose depression develops in the late
post-injury period, it may be more difficult to establish confidently that the depressive
episode is a direct physiologic consequence of TBI. In such circumstances, a conservative
approach is to indicate a diagnosis of depressive disorder not otherwise specified (NOS) and
to regard TBI as important and a possible treatment-informing comorbidity rather than as a
critical etiological factor.

Structured or semi-structured psychiatric interviews are useful to elicit a diagnosis of
depression (and other psychiatric disorders) after TBI.39, 40 After establishing a categorical
diagnosis of depression, symptom severity may be assessed using scales that are valid and
reliable in this population. Particularly useful scales include the Beck Depression Inventory
(BDI),41 Hamilton Depression Scale (HAM-D),7 Neurobehavioral Functioning Inventory
Depression Scale,42 or the Center for Epidemiologic Scales for Depression.39 Clinician-
administered scales offer advantages over self-report instruments, particularly among
persons with limited insight due to TBI. Administration at the initial assessment and serially
during the course of treatment provides information regarding the efficacy of interventions
and may serve as an educational tool during psychotherapy.

Differential Diagnosis
The differential diagnosis of post-TBI depressive disorders includes, but is not limited to,
delirium-associated mood disturbances, substance-related mood disturbances (including
those related to substance intoxications, withdrawals or medication induced), adjustment
disorder with depressed and or anxious mood, pathological laughter and crying,
posttraumatic stress disorder (PTSD), posttraumatic apathy, personality change due to a
general medical condition (especially labile type), and pre-TBI depressive disorders.

Pre-TBI mood (and especially depressive) disorders are common among persons with
TBI6, 43 and must be included in the differential of any post-TBI depressive disorder. When
such disorders are part of the pre-TBI history, it may not be possible to assert the role of TBI
in the development and maintenance of post-injury depressive disorders. In these cases, it is
important to observe is there have been a significant change in the clinical presentation of
the current episode compared to the ones that occurred in the past (e.g., the occurrence of
prominent aggression or significant cognitive alterations) that might point to the relevance
of the incident structural or functional brain damage.
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Depressive symptoms may develop during post-traumatic delirium or along a substance
withdrawal syndrome. These symptoms are usually evident as such rather than forming part
of a depressive syndrome by virtue of the co-occurrence of other symptoms (e.g., deficits in
attention, fluctuating course or autonomic instability) related to the pathophysiology of
delirium. They tend to be labile and resolve in concert with the medical conditions
underlying them. Medication-induced depressive symptoms are often more challenging to
identify as such and, when suspected, tapering or discontinuing potentially causative
medication is appropriate.

Adjustment disorders are related to the occurrence of a life stressor (e.g., a motor vehicle
accident), develop within 3 months of that stressor, and comprise a host of depressive and
anxiety symptoms that are more transient and less severe than those observed in depressive
disorders. In addition, they have significantly less impact on occupational and social
functioning.

Apathy is frequently observed among TBI patients, particularly those with more severe
injuries, and may be mistaken for, or comorbid with, depression.3, 44 Apathy is a syndrome
of diminished goal-directed behavior (as manifested by lack of effort, initiative and
productivity), cognition (as manifested by decreased interests, lack of plans and goals, and
lack of concern about one's own health or functional status), and emotion (as manifested by
flat affect, emotional indifference, and restricted responses to important life events).45

Apathy is distinguished from depression by virtue of the absence of the core psychological
symptoms of depression (i.e., the apathetic patient is better described as “emotionally
neutral” or “emotionally absent” than as one experiencing persistent and excessive sadness
that negatively valences and distorts appraisal of the self, world, and future).

PTSD is also within the differential diagnosis for depression after TBI, and often these
conditions coexist in the same individual. The presence of PTSD is suggested by re-
experiences of the trauma through flashbacks or vivid nightmares, avoidance of
circumstances related to the trauma, and emotional withdrawal or blunting. As the treatment
for comorbid PTSD and depression differs from the treatment of depression alone,
identification of this comorbidity is essential.

Pathological laughter and crying, also called pseudobulbar affect, is in the differential
diagnosis for depression among persons with TBI. It is characterized by the presence of
stereotyped, sudden and uncontrollable affective outbursts (e.g., crying or laughing). These
emotional displays may occur spontaneously or may be triggered by minor stimuli. This
condition lacks the pervasive alteration of mood, as well as the specific vegetative
symptoms associated with a depressive episode.

Ancillary Studies
Physical examination, including a complete neurological exam, is a requisite element of the
initial evaluation along with conventional radiological procedures such as brain CT scans or,
in certain cases, a brain MRI. Other neuroimaging techniques such as quantitative MRI,
diffusion tensor imaging (DTI), proton magnetic resonance spectroscopy (1HMRS),
functional MRI (fMRI) and positron emission tomography (PET) are increasing our
understanding of the neurobiological bases of behavioral disorders among persons with TBI.
However, these sophisticated research based techniques require further validation before
they can be routinely used in clinical and forensic settings. Quantitative EEG and more
complex electrophysiological responses may be relevant to the study of depression among
persons with TBI46, 47 but have not been incorporated to clinical practice. If the history or
examination suggests endocrine or diagnostically relevant physical conditions, then
performing problem-focused laboratory studies are appropriate.48 In light of the relatively
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high frequency of neuroendocrine abnormalities in this population,49 screening for thyroid
and growth hormone dysfunction is encouraged as part of the pre-treatment depression
evaluation. The American Psychiatric Association also suggests that physicians consider
screening persons with depression for human immunodeficiency virus infections,48 and
encourages pre-treatment urine and/or serum toxicology screening for alcohol and other
substances of abuse.

Psychotherapy
Education regarding TBI and recovery expectations, reassurance, and frequent support is
recommended as a part of all treatment plans for persons with these disorders.50, 51

Cognitive behavioral therapy (CBT) may decrease depressive, anxious, and anger symptoms
as well as improve problem-solving skills, self-esteem, and psychosocial functioning
following TBI.52, 53 Behavioral interventions such as the Differential Reinforcement of
Other Behavior (DRO) may successfully reduce the frequency of problematic behavior.54 In
addition, psychotherapy groups implemented in post-acute rehabilitation settings may focus
on treatment of substance abuse and anger management through education, social support,
and development of interpersonal skills.55 More recently, Bell et al. (2004)56 demonstrated
the feasibility of using the telephone as a means of providing education and
psychotherapeutic support during the first year after moderate to severe traumatic brain
injury.56 Furthermore, in a recent study of 132 children with TBI, a web-based counselor-
assisted problem-solving intervention was shown to be efficacious to improve behavioral
outcomes, including emotional wellbeing as rated by their primary caregivers.57

Peer support programs for persons with TBI and their families increase their knowledge
about TBI, enhance coping with depression, and improve quality of life.58 Attending to the
psychological needs of spouses, families, and caregivers of persons with TBI is also
important – post-TBI depression is strongly associated with significant family dysfunction59

and depression is common among caregivers of persons with TBI.60 Helping family
members develop problem-solving and behavioral coping strategies also appears to decrease
the severity of depression in the family member with TBI.61 Engaging both the patient and
also their family members therefore is essential in the treatment of depression following
TBI.

Pharmacotherapy
In general, the medications used to treat idiopathic depressive disorders are useful for the
treatment of depression among persons with TBI. As with any medication intervention,
clinicians are encouraged to refer to the product information sheet provided by the drug
manufacturer for warnings and special considerations relevant to TBI as well as for
information on side effects, drug-drug interactions, treatment risks, and treatment
contraindications before prescribing these or any other medications.

The selective serotonin reuptake inhibitors (SSRIs) and tricyclic antidepressants (TCAs)
may improve depression following TBI.62 Effective treatment of post-TBI depression with
SSRIs also reduces comorbid irritability and aggression63 as well as the number and
perceived severity of co-occurring somatic and cognitive symptoms.64, 65

Concerns about both the tolerability and effectiveness of TCAs in this population lead most
experts to regard them as second-line pharmacotherapies for depression after TBI and to
recommend SSRIs as the first-line agents for this purpose. Among the SSRIs, sertraline and
citalopram are favored in light of their beneficial effects, relatively limited side effects, and
short half-lives. The use of other SSRIs, especially fluoxetine and paroxetine, is limited by
their relatively greater potential for adverse effects and drug-drug interactions. For example,
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fluoxetine is a robust inhibitor of cytochrome P450 (CYP450) enzymes 2D6, 2C19, and 3A
and is associated with problematic drug-drug interactions when co-administered with a
substrate, inhibitor, or inducer of these enzymes. Paroxetine also is potent inhibitor of
CYP450 2D6 and 2C19 and its significant anticholinergic effects increase the risk of
treatment-related cognitive dysfunction even among healthy adults.66 These issues limit
enthusiasm for the use of fluoxetine or paroxetine to treat depression among persons with
TBI.

Methylphenidate also has been compared to sertraline and placebo in a small double-blind,
parallel-group study.67 Both agents improved depression and methylphenidate – but not
sertraline – also improved neuropsychological performance. Gualtieri and Evans (1988)68

also observed similar methylphenidate-induced benefits on depression after TBI. Although
methylphenidate would be an uncommon first-line intervention for depression after TBI in
an outpatient setting, it may be useful for this purpose in an inpatient (including acute
rehabilitation) setting or when a rapid therapeutic response is required. Early positive
responses to methylphenidate in such circumstances are generally followed by a transition to
maintenance therapy with an SSRI. Methylphenidate and other stimulants, including
dextroamphetamine, are also used commonly to augment partial responses to SSRIs,
especially when cognitive impairments and/or fatigue are residual symptoms during
treatment with conventional antidepressants.

The efficacy and tolerability of other antidepressants, including the serotonin-
norepinephrine reuptake inhibitors, bupropion, and the monoamine oxidase inhibitors
(MAOIs), for the treatment of depression among persons with TBI are not well established.
Many of these agents are used commonly in clinical practice and, in general, they appear to
be similar to the SSRIs with respect to their benefits and adverse effects. However, using of
MAOIs is discouraged among persons with cognitive or other neurobehavioral impairments
likely to reduced adherence to their dietary restrictions. Bupropion also is of concern in light
of it propensity for lowering seizure threshold. This risk is greatest with the immediate-
release form of bupropion.69 Accordingly, using the sustained-release form of bupropion is
prudent in this population and maintaining heightened vigilance for treatment-related
seizures during treatment initiation and dose escalation is essential.

Amantadine, a drug with complex pharmacologic effects on glutamatergic, dopaminergic,
cholinergic systems might be of some use for the treatment of motivational deficits70, 71 and
has shown beneficial to hasten recovery of patients with severe TBI and post-traumatic
disorders of consciousness.72 However, there are no data demonstrating a specific beneficial
effect of amantadine on depression among persons with TBI.

Electroconvulsive Therapy and Brain Stimulation Techniques
Electroconvulsive therapy (ECT) may be used to treatment of depression among persons
with TBI who fail to respond to other interventions. When ECT is used for the treatment of
posttraumatic depression, we recommend treatment with the lowest possible energy levels
that will generate a seizure of adequate duration (greater than 20 seconds), using pulsatile
currents, increased spacing of treatments (two to five days between treatments), and fewer
treatments in an entire course (i.e., four to six). If the patient also suffers from significant
cognitive (especially memory) impairments due to TBI, non-dominant unilateral ECT is the
preferred technique.

Repetitive transcranial magnetic stimulation (rTMS) and transcranial direct current
stimulation (tDCS) have not been rigorously studied in TBI populations. However, given
that TBI patients are more vulnerable to develop seizures in both the acute and chronic
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stages of their illness, tDCS and, alternatively, low frequency rTMS, appear to be more
suitable options to treat depressive disorders due to TBI.73

Vagal nerve stimulation (VNS) and even deep brain stimulation (DBS) of the ventral
cingulate cortex might also be considered as a therapeutic option in an individual with
unusually severe, treatment refractory and disabling symptoms. However, the use of this
intervention among persons with depression following TBI also has not been studied
specifically.

Manic, hypomanic and mixed disorders
Epidemiology

Bipolar and related disorders are relatively uncommon consequences of TBI.74 Estimated
frequencies of secondary mania (i.e., an early post-TBI manic, hypomanic, or mixed episode
that is unequivocally related to neurotrauma, usually involving right ventral frontal and/or
basotemporal injury) range from 1.7-9%.74, 75 Clinical experience among rehabilitation
specialists working in non-psychiatric settings suggests that this condition occurs at a low
frequency. In our studies, the frequency of bipolar and related mood episodes among the
TBI patients was 9%76 and 6.5%76 in Maryland and Iowa; these frequencies are based on
relatively small samples (66 and 91 patients, respectively, in these studies). The episodes
were short-lasting (i.e., average duration of approximately two months), often involved
mixed mood states, and associated with other externalizing features such as aggression and
substance misuse.76 In these patients, mood symptoms not infrequently persisted for as long
as six months despite resolution of other cognitive, behavioral, and vegetative manic
symptoms.

The estimated lifetime relative risk for bipolar and related disorders after TBI ranges from
1.1 (in a sample of more than 5,000 community-dwelling individuals interviewed in the
Epidemiologic Catchment Area study)74 – a level of risk not statistically different than that
of the general population – to five (in a review of five studies comprising 354 clinical
subjects).75 These estimates are influenced strongly by sample sizes, selection biases, and
diagnostic ascertainment issues. Unfortunately, there are no studies that had followed
patients with bipolar spectrum episodes for an extended period of time (i.e., beyond the first
year following TBI). Thus, uncertainty remains with regard to the prognosis and clinical
course of persons with such episodes as well as the relationship of their symptoms to
primary (idiopathic) bipolar disorder.

Risk Factors
The limited evidence and variable methods used to define and study bipolar and related
mood disorders among persons with TBI preclude drawing definitive conclusions about risk
factors for these conditions. In our study of early post-TBI mania, we observed no clear
relationship between mixed episodes and TBI severity, posttraumatic epilepsy, post-TBI
physical or cognitive impairments, level of social functioning, or the presence of family or
personal history of psychiatric disorders.76 Shukla et al. (1987)77 also observed no
relationship between posttraumatic mania and family history of bipolar disorder, but did
note associations between post-TBI mania and injury severity (as estimated by duration of
posttraumatic amnesia) as well as posttraumatic epilepsy. Complicating matters, the
frequency of TBI may be elevated among unaffected family members of persons with
bipolar disorder,78 suggesting the possibility that heritable components of the bipolar
phenotype (e.g., increased novelty seeking, reduced harm avoidance and impaired decision
making) may increase the risk for TBI. Comorbid alcohol use disorders also affect the
apparent, but not actual, risk for bipolar disorder among persons with TBI.74
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Diagnostic Assessment
The DSM-V categorizes these disorders as bipolar and related disorders due to another
medical condition (TBI) with: 1) manic or hypomanic-like episode; 2) with manic features;
and 3) with mixed features. Their diagnosis requires the unequivocal presence of: a distinct
period of abnormally and persistently elevated, expansive, or irritable mood lasting at least
four days for hypomanic episodes or one week for manic episodes. Any other cognitive,
vegetative, or behavioral disturbance counted toward that diagnosis must either be clearly
related to the pervasive mood disturbance(s) or, if otherwise present, clearly exacerbated
during the mood disturbance(s).

Over-diagnosis of mania and mixed states in this population is common in many clinical
settings. This problem appears to derive most often from misattribution of TBI-related
disturbances in affect regulation (e.g., frequent brief episodes of irritability or laughing),
impulsive/disinhibited behaviors, alterations in sleep and appetitive behaviors, and cognitive
disturbances to manic-like features despite the absence of the cardinal (mood) disturbance
that the diagnosis requires. This distinction is not a matter of semantics: the treatment of
paroxysmal disturbances of affect and disinhibited behaviors differ from those offered to
persons with bipolar spectrum episodes. In particular, unopposed selective serotonin
reuptake inhibitors are prescribed routinely and appropriately for the treatment of
posttraumatic disturbances of affect and behavioral dyscontrol syndromes, a practice that is
generally inadvisable among persons with secondary mania or mixed states.79

The methods used to diagnose manic or mixed episodes among persons with TBI are the
same as those use to make primary (idiopathic) diagnoses of these types.80 Using structured
or semi-structured psychiatric interviews to diagnose these conditions is encouraged, and the
Young Mania Rating Scale81 is useful as a measure of symptom severity and treatment
response in this population.82, 83

Differential Diagnosis
The differential diagnosis of mood disorders with manic, hypomanic or mixed features
among persons with TBI is broad and overlaps substantially with that of post-TBI depressive
disorders. Several additional conditions merit consideration in this context, including:
emotional disturbances associated with delirium; mood disorders due to the effect of drugs,
including intoxication and/or withdrawal states; posttraumatic epilepsy; and personality
change due to TBI.

Transient euphoric and irritable symptoms may develop during the posttraumatic
confusional state, during a post-TBI substance intoxication or withdrawal syndrome, or as a
result of some medications, all of which preclude diagnosis of post-TBI mood disorder with
manic, hypomanic or mixed features. These symptoms rarely take on the appearance of true
mania given their transience, lability, and co-occurrence with other symptoms of an acute
confusional state. Such symptoms generally resolve in concert with the conditions in which
they arise. When medication-induced manic-like or mixed-mood symptoms are suspected,
medication taper and/or discontinuation are appropriate.

Posttraumatic epilepsy and its treatments are associated with the development of emotional
disturbances, including manic-like symptoms and/or mixed mood states. Similarly,
psychosis associated with epilepsy also may entail the concurrent development of emotional
disturbances. Manic or mixed mood episodes that develop in this context may be temporally
linked to seizures (or post-ictal psychosis) or may have a more prolonged course.
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Finally, personality change due to traumatic brain injury may include mood instability,
disinhibited or impulsive behavior and hyperactivity. These patients lack, however, the
pervasive and sustained alteration of mood that characterizes manic or mixed syndromes.

Ancillary Studies
The evaluation of persons with TBI and suspected bipolar spectrum disorders follows the
general principles and components of a complete psychiatric evaluation as outlined in the
American Psychiatric Association's Practice Guideline for Psychiatric Evaluation of
Adults.84 Physical examination, including vital signs and a complete neurological exam, is a
requisite element of the initial evaluation.

As aforementioned, structural neuroimaging is a useful component of the evaluation of
persons with TBI generally. However, more recent and refined neuroimaging techniques
should be reserved for research at the present time. Video-EEG monitoring and 24-hour
ambulatory recordings may be useful in the differential diagnosis of patients presenting with
paroxysmal behavioral disturbances of unclear etiology or those that are associated with
intra- or post-episode alterations of consciousness. This is particularly relevant to the
evaluation of persons with TBI and mixed affective episodes in light of the possible
associations between such disorders and posttraumatic epilepsy. Otherwise,
neurophysiologic studies are not presently regarded as useful elements of the clinical
evaluation in this context.

If the clinical history or examination suggest other endocrine or concurrent physical
conditions, then performing problem-focused laboratory studies is appropriate.48, 85 In light
of the relatively high frequency of neuroendocrine abnormalities in this population,49

screening for thyroid dysfunction is encouraged as part of the initial evaluation. As with the
evaluation of persons with depression, screening for human immunodeficiency virus
infection as well as performing urine and/or serum toxicology screening for alcohol and
other substances of abuse is encouraged.

Pharmacotherapy
The literature describing pharmacotherapy of bipolar spectrum disorders among persons
with TBI is insufficient to permit the development of formal treatment guidelines.62 Agents
used to treat idiopathic manic and mixed mood states are used to treat bipolar spectrum
disorders among persons with TBI. Clinicians are encouraged to refer to each medication's
product information sheet as well as other reference materials for complete reviews of
dosing, side effects, drug-drug interactions, treatment risks, and treatment contraindications
before prescribing these or any other medications. The literature and common clinical
experience suggests that most of these medications treat TBI-related manic and/or mixed
mood states effectively. Their use in clinical practice therefore is informed by their side
effect profile.

Valproate may exacerbate cognitive impairments in some persons with TBI, but it appears
less likely to do so than either carbamazepine or lithium.86-88 Nonetheless, use of any of
these agents necessitates careful and continuous assessment for the development of
treatment-related motor (e.g., tremor, ataxia, gait disturbances) and cognitive impairments as
well as other adverse side effects (e.g., weight gain, gastrointestinal problems, hematologic
abnormalities, hepatotoxicity, alopecia, etc.). Additionally, the risk of polycystic ovarian
syndrome requires consideration of alternate treatments in females.

Given that lithium carbonate is used often as a first-line treatment among persons with
idiopathic bipolar disorder, it merits special comment as a treatment of mixed states among
persons with TBI. Intolerance of doses necessary to effect mood stabilization appears to be
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more common among persons with TBI than with primary mania or mixed mood episodes.
This intolerance is often attributable to the adverse cognitive and motor effects of lithium
carbonate, which appears more likely to produce nausea, tremor, ataxia, and lethargy in
persons with neurological disorders than in the general psychiatric population. Additionally,
lithium carbonate lowers seizure threshold; in light of the risk for posttraumatic epilepsy as
well as the potential comorbidity between posttraumatic epilepsy and mania, this effect is
concerning with respect to lithium's use in this population. As such, partial response, relapse
of symptoms, or need for a second mood-stabilizing medication are common limitations of
the use of this agent among TBI patients.

Several of the newer anticonvulsants (e.g., lamotrigine, oxcarbazepine) and the atypical
antipsychotics (e.g., risperidone, olanzapine, ziprasidone, aripiprazole, etc.) may be useful in
the treatment of posttraumatic manic, hypomanic and mixed states, but there are few
published reports of their use. Clinicians interested in using these agents for this purpose are
advised to undertake such treatments cautiously and with careful monitoring for adverse
cognitive, motor, cardiac, and metabolic side effects.

In the absence of evidence demonstrating the superiority of one of these agents over the
others, we generally recommend either valproate or quetiapine as first-line treatments given
their effectiveness for acute mania, rapid-cycling bipolar disorder, and anti-manic
prophylaxis as well as their reasonable tolerability in persons with TBI. When these agents,
alone or in combination, prove ineffective, then the use of one or more of the other agents
may be required.

Psychotherapy
The TBI literature provides no clear guidance regarding the psychotherapeutic approach to
persons with mania or mixed mood states after TBI. Education and supportive interventions
regarding both TBI and also the mood disturbance with which the patient presents are
reasonable and common sense interventions. Additional psychotherapeutic interventions are
modeled after those used in the management of persons with idiopathic bipolar disorders, as
described in the American Psychiatric Association's practice guidelines for the treatment of
patients with bipolar disorder.85, 89

Electroconvulsive Therapy and Brain Stimulation Techniques
Electroconvulsive therapy (ECT) appears to be effective for treatment-resistant or life-
threatening manic or mixed mood episodes among persons with TBI. When ECT is selected
as a treatment alternative, we recommend treatment with the lowest possible energy levels
that will generate a seizure of adequate duration (greater than 20 seconds), using pulsatile
currents, increased spacing of treatments (two to five days between treatments), and fewer
treatments in an entire course (i.e., four to six). In addition, if the patient also suffers from
significant cognitive impairment due to TBI, unilateral ECT is the preferred technique. The
role of other brain stimulation techniques as treatment of these infrequent post-TBI disorders
is uncertain at the present time and the available evidence does not support its use.

Summary and Future Directions
Mood disorders are frequent psychiatric complications of TBI that overlap with prominent
anxiety, substance misuse, impulsivity and aggression. Furthermore, in a significant number
of cases, they become chronic and resistant to treatment with the consequent deleterious
impact on community reintegration and quality of life. Although the diagnosis of post-TBI
mood disorders is still based on the DSM nomenclature, future nosology should incorporate
the advances in neuroscience that are gradually allowing to parse the neural circuits whose
disruption constitute the biological substrate of the behavioral alterations associated with
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these conditions. Current therapeutic strategies are based on current standards of practice
rather that empirically-based controlled treatment trials. Randomized, double blind, placebo
controlled trials to establish the most effective treatments for the variety of mood disorders
associated with TBI are needed.
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Acronyms

TBI traumatic brain injury

MTHFR methylene tetrahydrofolate reductase

BDNF brain-derived neurotrophic factor

NOS Not otherwise specified

BDI Beck Depression Inventory

HAM-D Hamilton Depression Scale

PTSD Post-traumatic stress disorder

DTI diffusion tensor imaging

HMRS proton magnetic resonance spectroscopy

fMRI functional MRI

PET positron emission tomography

CBT Cognitive behavioral therapy

DRO Differential Reinforcement of Other Behavior

SSRIs Selective serotonin reuptake inhibitors

TCAs tricyclic antidepressants

CYP450 cytochrome P450

MAOIs monoamine oxidase inhibitors

ECT Electroconvulsive therapy

rTMS Repetitive transcranial magnetic stimulation

tDCS transcranial direct current stimulation
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VNS Vagal nerve stimulation

DBS Deep brain stimulation
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Key Clinical Points

• Depressive disorders are the most common neuropsychiatric sequels of TBI.
Mania, hypomania, and mixed mood states are less frequent but serious
complications of TBI. In many respects, the evaluation and management of
these conditions is similar to that provided to persons with primary (idiopathic)
mood disorders.

• Mood disorders are highly comorbid with anxiety, substance misuse and other
behavioral alterations like impulsivity and aggression. Furthermore, once
developed, they may have a chronic and refractory course.

• The functional repercussion of these disorders is huge, affecting the
rehabilitation process as well as the long term outcome of TBI patients.

• Currently treatment options are, in a great part, dictated by expert opinion rather
by rigorous, adequately designed, and sufficiently large studies.
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