
REVIEW

Assessment of cognitive dysfunction in traumatic brain injury patients: a review

Huiyan Suna,b, Chengliang Luoa, Xiping Chena and Luyang Taoa

aSchool of Biology & Basic Medical Science, Soochow University, Suzhou, China; bAffiliated Hospital, Chifeng University, Inner Mongolia,
China

ARTICLE HISTORY
Received 7 January 2017
Accepted 9 October 2017

ABSTRACT
Traumatic brain injury (TBI) is one of the major causes of human mortality and morbidity in the
world. Brain injury could affect the core of a person’s being – their thinking, memory,
personality and behaviour. Electrophysiological markers from the human
electroencephalogram and brain imaging provide a rich source of data which helps to
elucidate specific processing impairments in TBI patients. To assess the cognitive and social
function in traumatic brain injury patients, this review will focus on some of methods for
assessing the disabling cognitive and social function deficits induced by TBI. There are many
new technologies available to address TBI and recognition related questions. Integration of the
various techniques will help to facilitate our comprehending of TBI, cognitive function and
social function, and improve treatment and rehabilitation.
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Introduction

Traumatic brain injury (TBI)

TBI is one of the major causes of human mortality and
morbidity in the world, with at least 10 million serious
traumatic brain injuries occurring annually [1,2]. TBI
is a complex, heterogeneous disorder with many fac-
tors, contributing to a spectrum of severity from mild
TBI to severe brain injury. From 2000 to 2015, 82% of
military members in U.S. sustained a TBI is classified
as mild TBI (mTBI) [3]. TBI is not a disease, but it is
an event. More precisely, TBI is an event or a sequence
of events that can, in some instances, lead to a diagnos-
able neurological or psychiatric disorder [4].

Cognitive function and social function

Cognitive function is “the mental action or process of
acquiring knowledge and understanding through
thought, experience, and senses” [5]. It encompasses
processes, including knowledge, attention, memory and
working memory, judgment and evaluation, reasoning
and “computation”, problem solving and decision-mak-
ing, comprehension and production of language. Cogni-
tive processes use existing knowledge and generate new
knowledge. Cognitive dysfunction is a prominent symp-
tom aftr TBI, including planning, problem solving, tem-
poral organization, attention, cognitive-behavioural and
psychobehavioural disorders. Persistent memory
impairment and executive function impaired after TBI
is also common [6]. Retrograde amnesia persists in
patients who survive TBI, similar to cognitive deficits

often associated with TBI [7]. Survivors of severe TBI
often have cognitive control functions impairments.
The TBI patients showed a specific performance deficit
suggestive of a failure to implement cognitive control in
the service of processing conflict information and
detecting response conflict and signalling for recruit-
ment of cognitive resources to properly adjust perfor-
mance [8,9]. The mTBI is associated with intact conflict
monitoring, and also alteres conflict adaptation and
adjustment processes [10]. Yu et al. [11] suggest that
even very mild mechanical events may lead to a quanti-
fiable neuronal network dysfunction, and mild pediatric
TBI could result in functional deficits that are more seri-
ous than appearance at present [12].

The injury of the brain can alter the core of a per-
son’s being – their thinking, personality and behaviour,
especially in the social behaviour [13]. Previous
research suggests that such deficits may result from
impaired perception of basic social cues [14]. Green
et al. [15] reported that teens (15–18 years old) sus-
tained TBI between birth and five years old childhood
were more likely to experience poor quality-of-life
compared to health controls. The severe TBI patients
produce tangential language and have difficulties iden-
tifying communication breakdown, asking questions
and engaging in conversational joking in casual con-
versations with friends [16]. Lachapelle et al. [17] eval-
uate low-level to complex information processing by
using visual electrophysiology and examine the prog-
nostic value with regard to vocational outcome in per-
sons who have sustained a mTBI. The findings suggest
that individuals with symptomatic mTBI can present
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selective deficits in intricate visual information proc-
essing that could interfere with vocational outcome.
There are also impairments in certain aspects of emo-
tion perception: affective state, but not appraisal and
regulation, contribute to social behaviour difficulties in
severe TBI patients. And it has important implications
for rehabilitation [18]. Accident phobia can impede
safe return to driving or motor vehicle travel, inhibit-
ing return to daily functioning in mTBI. In addition,
pain complaints have been found to correlate positively
with postinjury anxiety disorders [19].

It is evaluated that around 0.85 million civilians
require long-term rehabilitation and care for the
residual of their lives because of a TBI each year in
the United States [13]. So there is a growing public
and scientific interest in the causes, sequelae and
treatment of TBI. Brain injury could affect the core
of a person’s being – their thinking, memory, person-
ality and behaviour. There are many new technolo-
gies available to address TBI and recognition-related
questions. Integration of the various techniques will
help to facilitate our comprehending of TBI, cogni-
tive function and social function, and improve treat-
ment and rehabilitation. So we select this topic to
focus on some of methods for assessing the central
and disabling cognitive and social function deficits
induced by TBI.

Assessment methods

There are substantive reviews and empirical papers
proposing important questions on reflecting the spec-
trum of injury severity of survivors of TBI. The
approaches include somatic, autonomic and central
nervous system psychophysiological ways, and brain
imaging (e.g. structural and functional magnetic reso-
nance imaging, fMRI). A literature integrates informa-
tion across these domains [20]. The articles in this
issue thus reflect the multiplicity of contemporary cog-
nitive and social function assessment methods in the
patients after TBI.

Neuropsychological assessment

Neuropsychological assessment was traditionally car-
ried out to assess the extent of impairment to a particu-
lar skill and to attempt to determine the area of the
brain which may have been damaged following brain
injury. It focuses on the assessment of cognition and
behaviour, including examining the effects of any brain
injury or neuropathological process that a person may
have experienced. Neuropsychological testing is more
than the administration and scoring of tests and
screening tools. It is essential that neuropsychological
assessment also include an evaluation of the person’s
mental status.

Electrophysiological markers

In neuroscience, electrophysiology includes measure-
ments of the electrical activity of neurons, and in partic-
ular, action potential activity. The electrophysiological
research comprises electroencephalogram (EEG), sen-
sory evoked potentials (EPs), and cognitive event-related
potentials (ERPs). They are useful for electrodiagnosis
and monitoring.

EEG is an electrophysiological monitoring method
of recording electrical activity of the brain. It is typi-
cally noninvasive, with the electrodes placed along the
scalp, although invasive electrodes are sometimes used
in specific applications. EEG measures voltage fluctua-
tions resulting from ionic current within the neurons
of the brain. Because EPs and ERPs are generated by
neuronal activity, they are valuable for assessing the
integrity of neural processing capabilities in patients
sustained TBI [27]. Derivatives of the EEG technique
include EPs, which involves averaging the EEG activity
time-locked to the presentation of a stimulus of some
sort (visual, somatosensory, or auditory). ERPs and
oscillatory activity Alpha from the human EEG pro-
vides a rich source of data that helps clarify specific
processing impairments in TBI patients. Some of the
disabling cognitive deficits in TBI and how broadband
ERP markers and the spectral content of the EEG con-
tribute to explain abnormalities in brain function that
impact upon processing speed, sustained attention,
performance monitoring, inhibitory control and cogni-
tive flexibility [21–24]. They refer to averaged EEG
responses that are time-locked to more complex proc-
essing of stimuli; this technique is used in cognitive sci-
ence, cognitive psychology and psychophysiological
research.

EPs are the most informative neurophysiological tests.
Both have the major prognostic value in TBI [25,26]. In
TBI, these EPs patterns have high early prognostic value
for any outcome [27]. Continuous EEG monitoring is
used for diagnosis and treatment of non convulsive seiz-
ures and status epilepticus, whereas EPs are more able to
indicate the emergence of neurological deterioration.
The EEG seems to have the same prognostic value in
pediatric as in adult [28]. Recent reviews also supported
the use of EPs in the integrated process of outcome pre-
diction after acute brain injury in children [29]. Aman-
tini et al. [30] evaluate the prognostic utility of EPs in
severe TBI considering both “awakening” and disability.
EPs were able to predict the correct prognosis in more
than 80% of severe TBI. They confirm the high predic-
tive utility of EPs in TBI, which is greater than Glasgow
coma scale (GCS) and EEG reactivity [30].

ERPs were powerful tools for prognosticating the tra-
jectory of recovery and ultimate outcome from the TBI.
Short- and middle-latency EPs can now effectively pre-
dict coma outcomes in acute TBI patients. Long-latency
ERP components hold promise in predicting recovery of
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higher order cognitive function [14]. The error-negativ-
ity/error-related negativity (Ne/ERN) and post-error
positivity (Pe) can be measured. The Ne/ERN was a
potential electrophysiological marker of evaluative con-
trol/performance monitoring impairment following
TBI [31,32]. ERPs were used to elucidate the nature of
cognitive complaints of TBI survivors in military popula-
tions, emphasizing defect in attention, information proc-
essing and cognitive control. The application of ERPs to
predict emergence from coma and eventual outcome is
also highlighted [33]. Larson et al. [32] exploited the
ERN and Pe components of the ERP to test the hypothe-
sis that negative affect disproportionately impairs perfor-
mance-monitoring following severe TBI. It supports a
“double jeopardy” hypothesis of disproportionate
impairments in performance monitoring when negative
affect is overlaid. Other paper also report in the mTBI.
The neural bases of performance monitoring can be
detected using the ERN and Pe components of the
scalp-recorded ERP in mTBI survivors. Main effects or
interactions of group for behavioural and ERP measures
were not significant. Also, there were no significant sub-
group and correlational analyses with post-concussive
symptoms and indices of injury severity [12]. For ERPs,
the conflict slow potential, controls showed significant
conflict adaptation, whereas individuals with mild TBI
did not [8]. An electrophysiological marker of impaired
function rewards context sensitivity following severe
TBI. The “feedback-related negativity” (FRN) – an ERP
component evoked following performance or response
feedback with a larger FRN following unfavourable than
favourable outcomes [31].

Colours are thought to affect human cognition and
emotion. P300 amplitude and latency are valuable
indexes for the evaluation of TBI patients, and that col-
our environments of red, green or darkness affect cog-
nitive function [20,34]. Lew et al. [12] measured the
P300 ERP, which has been shown to be a sensitive
index of cognitive efficiency. TBI patients showed
remarkable impaired electrophysiological and behav-
ioural responses while attempting to detect affective
facial cues [16]. Using auditory and visual stimuli
(including facial affective stimuli), Doi et al. [35] ana-
lysed the P300 components of ERPs in patients after
TBI, to assess their cognitive characteristics. Lew and
his colleagues compared the effectiveness of P300
ERPs in discriminating patients with TBI from healthy
control subjects. There is a remarkably high correlation
between duration of posttraumatic amnesia and P300
amplitude [36]. The low P300 amplitude may be used
for emotion detection [37]. The latency of N2 and P3
in passive task of ERP can also be used as an indication
for evaluating cognitive function in patients with dif-
fuse brain injury [38].

Sarno et al. [39] aimed to investigate attentional
resources distribution in TBI patients. They recorded
Auditory ERPs and found evidence of deficits in the

early stages of information processing and allocation
of attentional resources. Analysing the response to
standards was crucial for detecting new aspects of
attentional impairments [39]. The mismatch negativity
(MMN) is a component of the long-latency auditory
EPs, and it could check the functionality of automatic
attentional processes of attentive information process-
ing. MMN is a useful aid to differentiate vegetative
state from minimal conscientious state during the sub-
acute phase of severe TBI [40]. It is arguably one of the
most valid predictors in predicting outcome from
coma [41].

Brain imaging methods

Sozda et al. [20] highlighted advances in psychophysi-
cal and imaging research in TBI, which could increase
our comprehending of the neural mechanisms of cog-
nitive, physical and affective sequelae of TBI.

By using brain imaging methods (e.g. CT, MRI),
major data is obtained, which plays an important role
in identifying brain injury-related trauma, particularly
for moderate-to-severe TBI. The current developments
in brain imaging methodologies, for both clinical and
research applications, offer considerable promise in
improving diagnosis, understanding cognitive impair-
ments and informing treatment and rehabilitation
efforts [42]. McAllister and colleagues used fMRI in a
unique study to detect the effects of an alpha-2 adren-
ergic agonist (guanfacine) on working memory and
brain activity in mild TBI, and pointed to potential
pharmacological interventions to improve cognitive
impairment in TBI [43].

FitzGerald and Crosson [44] provided a review of
diffusion-tensor imaging (DTI) methods and their
application to the study of TBI. DTI can measure
injury-related microstructural changes in the brain,
and also has been effectively employed to assess rela-
tionships between TBI-related symptoms, cognitive
performance and changes in brain microstructure and
white-matter connectivity. They conclude that DTI has
considerable promise as a “biomarker” of mild TBI. It
has superior predictive value for neurocognitive out-
come relative to conventional neuroimaging [45].

Genetic polymorphism

It is becoming increasingly clear that genetic factors play
a role in the person’s cognitive and social function after
TBI. Weaver et al. [46] consider the potential for poly-
morphisms to influence six specific cognitive and social
functions after TBI: working memory, executive func-
tion, decision-making, inhibition and impulsivity,
aggression, social and emotional function. Brain-derived
neurotrophic factor (BDNF), a member of the neurotro-
phin family, is a strong predictor of everyday decision-
making, occupational attainment, social mobility and job
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performance. Two single-nucleotide polymorphisms,
rs7124442 and rs1519480, were significantly associated
with 30–35 years post-injury recovery of general cogni-
tive intelligence with the most pronounced effect at the
time of 10–15 years post-injury, indicating lesion-
induced plasticity [52]. The effect of BDNF provided
insight into a significant aspect of post-traumatic cogni-
tive recovery and associated with executive functions in
TBI subjects [47]. Individuals with the serotonin-trans-
porter-linked polymorphic region (5-HTTLPR) variant
short/short genotype have increased sensitivity to both
positive and negative perceptions of perceived social sup-
port. Veterans with TBI appeared to increase sensitivity
to social stress, and the Veterans who were L’ allele after
TBI fared the worst, with lower resilience and more per-
ceived limitations for community participation contrast
to L’ carrier Veterans without a TBI or Veterans with the
S’S’ genotype regardless of TBI status [48]. Response
time and accuracy differences were found deficit in per-
sons with TBI, indicating that persons with TBI may
have difficulties in processing single words, especially
under conditions of increased executive demand [49].
Kurowski et al. [50] study the association of a functional
catechol-O-methyltransferase genotype (rs4680) with
recovery of executive functions after TBI. Stimulation of
bradykinin release by activated factor XII probably takes
effect on expanding secondary brain damage by promot-
ing brain edema formation and inflammation. The TBI-
associated pathologic processes will be alleviated by
blocking of activated factor XII [51]. The altered micro-
RNA expression levels in cerebrospinal fluid after TBI
together with single nucleotide polymorphisms identified
within the microRNA gene promoter area provide a new
perspective on the mechanism of impaired conscious-
ness after TBI [52].

Conclusion

Progress has been made in recent years in processes of
cognitive deficits after traumatic brain injury, such as
electrophysiological markers and brain imaging meth-
ods. There are many new technologies available to
address TBI and recognition-related questions. Inte-
gration of the various techniques will facilitate our
comprehending of TBI, cognitive function and social
function, and improve treatment and rehabilitation
efforts. Electrophysiological markers with the addition
of sensitive laboratory paradigms (especially ERPs) is a
reliable method to predict cognitive disturbances after
brain injury.

Acknowledgements

We thank the support of the National Natural Science Foun-
dation of China. We also appreciate for the support from the
Priority Academic Program Development of Jiangsu Higher
Education Institutes and High School Science Research

Project of Department of Education of Inner Mongolia
Autonomous Region.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This review was supported by grants of the National Natural
Science Foundation of China [grant number 81530062],
[grant number 81373251]; the Priority Academic Program
Development [PAPD] of Jiangsu Higher Education Insti-
tutes; the High School Science Research Project of Depart-
ment of Education of Inner Mongolia Autonomous Region
[grant number NJZY16249].

References

[1] Kumaria A, Tolias CM. Normobaric hyperoxia therapy
for traumatic brain injury and stroke: a review. Br J
Neurosurg. 2009;23:576–584.

[2] Manor T, Barbiro-Michaely E, Rogatsky G, et al. Real-
time multi-site multi-parametric monitoring of rat
brain subjected to traumatic brain injury. Neurol Res.
2008;30:1075–1083.

[3] Filip D(B), Jesus JC. A Neural Network Based Model
for Predicting Psychological Conditions. Brain Infor-
matics and Health. 2015;252–261.

[4] Rapp PE, Curley KC. Is a diagnosis of “mild traumatic
brain injury” a category mistake? J Trauma Acute Care
Surg. 2012;73:S13–S23.

[5] “Cognition - definition of cognition in English from
the Oxford dictionary.” Available from: https://en.
oxforddictionaries.com/definition/cognition.

[6] Wolf JA, Koch PF. Disruption of network synchrony
and cognitive dysfunction after traumatic brain injury.
Front Syst Neurosci. 2016;43:1–14.

[7] Witgen BM, Lifshitz J, Smith ML, et al. Regional hippo-
campal alteration associated with cognitive deficit fol-
lowing experimental brain injury: a systems, network
and cellular evaluation. Neuroscience. 2005;133:1–15.

[8] LarsonMJ, Kaufman DA, Kellison IL, et al. Double jeop-
ardy! The additive consequences of negative affect on
performance-monitoring decrements following trau-
matic brain injury. Neuropsychology. 2009;23:433–444.

[9] Perlstein WM, Larson MJ, Dotson VM, et al. Temporal
dissociation of components of cognitive control dys-
function in severe TBI: ERPs and the cued-Stroop task.
Neuropsychologia. 2006;44:260–274.

[10] Larson MJ, Farrer TJ, Clayson PE. Cognitive control in
mild traumatic brain injury: conflict monitoring and
conflict adaptation. Int J Psychophysiol. 2011;82:69–78.

[11] Yu Z, Morrison BR. Experimental mild traumatic brain
injury induces functional alteration of the developing
hippocampus. J Neurophysiol. 2010;103:499–510.

[12] Larson MJ, Clayson PE, Farrer TJ. Performance moni-
toring and cognitive control in individuals with mild
traumatic brain injury. J Int Neuropsychol Soc.
2012;18:323–333.

[13] Chen AJ, D’Esposito M. Traumatic brain injury: from
bench to bedside [corrected] to society. Neuron.
2010;66:11–14.

[14] Lew HL, Poole JH, Chiang JY, et al. Event-related
potential in facial affect recognition: potential clinical

FORENSIC SCIENCES RESEARCH 177

https://en.oxforddictionaries.com/definition/cognition
https://en.oxforddictionaries.com/definition/cognition


utility in patients with traumatic brain injury. J Rehabil
Res Dev. 2005;42:29–34.

[15] Green L, Godfrey C, Soo C, et al. A preliminary investi-
gation into psychosocial outcome and quality-of-life in
adolescents following childhood traumatic brain
injury. Brain Inj. 2013;27:872–877.

[16] Bogart E, Togher L, Power E, et al. Casual conversa-
tions between individuals with traumatic brain injury
and their friends. Brain Inj. 2012;26:221–233.

[17] Lachapelle J, Bolduc-Teasdale J, Ptito A, et al. Deficits
in complex visual information processing after mild
TBI: electrophysiological markers and vocational out-
come prognosis. Brain Inj. 2008;22:265–274.

[18] Saxton ME, Younan SS, Lah S. Social behaviour following
severe traumatic brain injury: contribution of emotion
perception deficits. Neurorehabilitation. 2013;33:263–271.

[19] Sutherland J, Middleton J, Ornstein TJ, et al. Assessing
accident phobia in mild traumatic brain injury: the
accident fear questionnaire. Rehabil Psychol.
2016;61:317–327.

[20] Sozda CN, Larson MJ, Kaufman DA, et al. Error-related
processing following severe traumatic brain injury: an
event-related functional magnetic resonance imaging
(fMRI) study. Int J Psychophysiol. 2011;82:97–106.

[21] Dockree PM, Robertson IH. Electrophysiological
markers of cognitive deficits in traumatic brain injury:
a review. Int J Psychophysiol. 2011;82:53–60.

[22] Perlstein WM, Larson MJ, Dotson VM, et al. Temporal
dissociation of components of cognitive control dys-
function in severe TBI: ERPs and the cued-Stroop task.
Neuropsychologia. 2006;44:260–274.

[23] McFadden KL, Healy KM, Dettmann ML, et al. Acu-
pressure as a non-pharmacological intervention for
traumatic brain injury (TBI). J Neurotrauma.
2011;28:21–34.

[24] Pachalska M, Lukowicz M, Kropotov JD, et al. Evalua-
tion of differentiated neurotherapy programs for a
patient after severe TBI and long term coma using
event-related potentials. Med Sci Monit. 2011;17:S120–
S128.

[25] Gonzalez-Garcia E, Vilela-Soler C, Roma-Ambrosio J,
et al. The use of evoked potentials in the follow-up and
prognosis of patients in coma following severe trau-
matic brain injury. Rev Neurol. 2007;44:404–410.

[26] Xu W, Jiang G, Chen Y, et al. Prediction of minimally
conscious state with somatosensory evoked potentials in
long-term unconscious patients after traumatic brain
injury. J Trauma Acute Care Surg. 2012;72:1024–1029.

[27] Schalamon J, Singer G, Kurschel S, et al. Somatosen-
sory evoked potentials in children with severe head
trauma. Eur J Pediatr. 2005;164:417–420.

[28] Carrai R, Grippo A, Lori S, et al. Prognostic value of
somatosensory evoked potentials in comatose children:
a systematic literature review. Intensive Care Med.
2010;36:1112–1126.

[29] Amantini A, Carrai R, Lori S, et al. Neurophysiological
monitoring in adult and pediatric intensive care.
Minerva Anestesiol. 2012;78:1067–1075.

[30] Amantini A, Grippo A, Fossi S, et al. Prediction of
‘awakening’ and outcome in prolonged acute coma
from severe traumatic brain injury: evidence for valid-
ity of short latency SEPs. Clin Neurophysiol.
2005;116:229–235.

[31] Larson MJ, Kaufman DA, Schmalfuss IM, et al. Perfor-
mance monitoring, error processing, and evaluative
control following severe TBI. J Int Neuropsychol Soc.
2007;13:961–971.

[32] Larson MJ, Kaufman DA, Perlstein WM. Conflict
adaptation and cognitive control adjustments following
traumatic brain injury. J Int Neuropsychol Soc.
2009;15:927–937.

[33] Duncan CC, Summers AC, Perla EJ, et al. Evaluation of
traumatic brain injury: brain potentials in diagnosis,
function, and prognosis. Int J Psychophysiol.
2011;82:24–40.

[34] Kodama T, Morita K, Doi R, et al. Neurophysiological
analyses in different color environments of cognitive
function in patients with traumatic brain injury. J Neu-
rotrauma. 2010;27:1577–1584.

[35] Doi R, Morita K, Shigemori M, et al. Characteristics of
cognitive function in patients after traumatic brain
injury assessed by visual and auditory event-related
potentials. Am J Phys Med Rehabil. 2007;86:641–649.

[36] Lew HL, Thomander D, Gray M, et al. The effects of
increasing stimulus complexity in event-related poten-
tials and reaction time testing: clinical applications in
evaluating patients with traumatic brain injury. J Clin
Neurophysiol. 2007;24:398–404.

[37] Reza MF, Ikoma K, Ito T, et al. N200 latency and P300
amplitude in depressed mood post-traumatic brain
injury patients. Neuropsychol Rehabil. 2007;17:723–
734.

[38] Cui Y, Liu F, Zhang XY, et al. Auditory P300 in the
patients with traumatic brain injury. Fa Yi Xue Za Zhi.
2009;25:19–23.

[39] Sarno S, Erasmus LP, Frey M, et al. Electrophysiologi-
cal correlates of active and passive attentional states
after severe traumatic brain injury. Funct Neurol.
2006;21:21–29.

[40] Zarza-Lucianez D, Arce-Arce S, Bhathal H, et al. Mis-
match negativity and conscience level in severe trau-
matic brain injury. Rev Neurol. 2007;44:465–468.

[41] Morlet D, Fischer C. MMN and novelty P3 in coma
and other altered states of consciousness: a review.
Brain Topogr. 2014;27:467–479.

[42] Hashim E, Caverzasi E, Papinutto N, et al. Investigat-
ing Microstructural abnormalities and neurocognition
in sub-acute and chronic traumatic brain injury
patients with normal-appearing white matter: a prelim-
inary diffusion tensor imaging study. Front Neurol.
2017;20:8–97.

[43] McAllister TW, McDonald BC, Flashman LA, et al.
Alpha-2 adrenergic challenge with guanfacine one
month after mild traumatic brain injury: altered work-
ing memory and BOLD response. Int J Psychophysiol.
2011;82:107–114.

[44] FitzGerald DB, Crosson BA. Diffusion weighted imag-
ing and neuropsychological correlates in adults with
mild traumatic brain injury. Int J Psychophysiol.
2011;82:79–85.

[45] K€onigs M, Pouwels PJ, Ernest van Heurn LW, et al.
Relevance of neuroimaging for neurocognitive and
behavioral outcome after pediatric traumatic brain
injury. Brain Imaging Behav. 2017;14. DOI:10.1007/
s11682-017-9673-3.

[46] Weaver SM, Chau A, Portelli JN, et al. Genetic poly-
morphisms influence recovery from traumatic brain
injury. Neuroscientist. 2012;18:631–644. DOI: 10.1007/
s11682-017-9673-3

[47] Krueger F, Pardini M, Huey ED, et al. The role of the
Met66 brain-derived neurotrophic factor allele in the
recovery of executive functioning after combat-related
traumatic brain injury. J Neurosci. 2011;31:598–606.

178 H. SUN ET AL.

https://doi.org/10.1007/s11682-017-9673-3
https://doi.org/10.1007/s11682-017-9673-3
https://doi.org/10.1007/s11682-017-9673-3
https://doi.org/10.1007/s11682-017-9673-3


[48] Graham DP, Helmer DA, Harding MJ, et al. Serotonin
transporter genotype and mild traumatic brain injury
independently influence resilience and perception of lim-
itations in veterans. J Psychiatr Res. 2013;47:835–842.

[49] Russell KC, Arenth PM, Scanlon JM, et al. Hemispheric
and executive influences on low-level language proc-
essing after traumatic brain injury. Brain Inj.
2012;26:984–995.

[50] Kurowski BG, Backeljauw B, Zang H, et al. Influence of
Catechol-O-methyltransferase on executive function-
ing longitudinally after early childhood traumatic brain

injury: preliminary findings. J Head Trauma Rehabil.
2016;31:E1–E9.

[51] Hopp S, Nolte MW, Stetter C, et al. Alleviation of sec-
ondary brain injury, posttraumatic inflammation, and
brain edema formation by inhibition of factor XIIa.
J Neuroinflammation. 2017;14:39.

[52] You WD, Tang QL, Wang L, et al. Alteration of micro-
RNA expression in cerebrospinal fluid of unconscious
patients after traumatic brain injury and a bioinfor-
matic analysis of related single nucleotide polymor-
phisms. Chin J Traumatol. 2016;19:11–15.

FORENSIC SCIENCES RESEARCH 179


	Abstract
	Introduction
	Traumatic brain injury (TBI)
	Cognitive function and social function

	Assessment methods
	Neuropsychological assessment
	Electrophysiological markers
	Brain imaging methods
	Genetic polymorphism

	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	References

