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Management of unfavorable outcome after mild Traumatic Brain Injury: review of 

physical and cognitive rehabilitation and of psychological care in post-concussive 

syndrome 

 

Prise en charge des évolutions défavorables dans les suites d’un traumatisme crânio-

cérébral léger 
 

 

 

Abstract 
 

Introduction: Mild Traumatic Brain Injury (mTBI) is a public health issue with 

approximately 42 million people worldwide affected yearly. Most patients have a favorable 

short-term recovery but 10-20% are likely to develop post-concussive syndrome (association 

of physical, cognitive, and psychological difficulties after injury). Post-concussive syndrome 

can be associated with Post-Traumatic Stress Disorder (PTSD). There is to date no 

recommendation on the interventions that could be done to reduce post-concussive syndrome. 

The present review aims at summarizing the effect of therapeutic education, physical and 

cognitive rehabilitation and of psychological care in mTBI patients with post-concussive 

syndrome. 

 

Methods: In the current international literature, we investigated the effects of therapeutic 

education, physical and cognitive rehabilitation and of psychological care in this population 

using the Medline database and we discussed the results of these studies.  

 
Results: The application of a therapeutic education intervention within 3 months after mTBI 

has been found appropriate and effective to prevent post-concussion syndrome in several 

studies but the timeline of this intervention differs among the existing studies. Concerning 

physical disabilities, several pharmacological, rehabilitative and non-pharmacological 

techniques have shown some efficacy in reducing headache and vertigo; rTMS seems also 

promising in this context. The management of fatigue is also crucial and requires a 

multidisciplinary approach. We did not find any intervention in mTBI patients with post-

concussive syndrome suffering from dysosmia and/or dysgueusia. No pharmacological 

treatment is currently recommended to reduce the cognitive symptoms of post-concussive 

syndrome after mTBI. Rehabilitation and brain-stimulation techniques have already proven 

their efficacy to reduce the cognitive impairment in this population. Even if the use of Virtual 

Reality software seems well tolerated in this population, its efficacy and additional value 

needs to be demonstrated in larger studies. Concerning the psychological care after mTBI, 

Cognitive and Behavioral Therapy interventions are the most frequently reported in this 

population, followed by psychoeducational interventions. PTSD management seems crucial in 

overall recovery of patients with post-concussive syndrome. 

 

Conclusion: Many studies have sought to demonstrate the effectiveness of various 

rehabilitation techniques, including different cognitive rehabilitation programs, technology-

assisted rehabilitation, different types of brain stimulation and some pharmacological 

treatments. However, most of these studies are of a low level of scientific evidence and it 

would be necessary to carry out well-conducted prospective randomized trials in order to 

offer an appropriate and effective multidisciplinary management for patients with post-

concussive syndrome after mTBI. 



 

 2 

 
Keywords: mTBI, post-concussive syndrome, rehabilitation, therapeutic education, 

cognition, psychological care 

 

 

Résumé  
 

Introduction : Le traumatisme crânio-cérébral léger (TCCL) est un problème de santé 

publique avec environ 42 millions de personnes touchées chaque année dans le monde. La 

grande majorité des patients ont une évolution favorable à court terme, mais 10 à 20 % 

d’entre eux vont développer un syndrome post-commotionnel (défini par l’association de 

symptômes physiques, cognitifs et psychologiques dans les suites du TCCL). Un trouble de 

stress post-traumatique (TSPT) peut également s’associer au syndrome post-commotionnel. Il 

n'existe pas à ce jour de recommandations de bonne pratique sur la prise en charge du 

syndrome post-commotionnel dans les suites d’un TCCL. La présente revue vise à synthétiser 

les effets de l'éducation thérapeutique, de la réadaptation physique et cognitive et de la prise 

en charge psychologique décrites dans la littérature internationale dans cette population.  

 

Méthodes : A l’aide de la base de données Medline, nous avons identifié et sélectionné dans 

la littérature internationale actuelle les articles relatant de l'éducation thérapeutique, de la 

réadaptation physique et cognitive et de la prise en charge psychologique des patients TCCL 

présentant un syndrome post-commotionnel et nous avons discuté des résultats de ces études 

afin de dégager les axes majeurs de prise en charge.  

 

Résultats : Une intervention d'éducation thérapeutique dans les 3 mois suivant le TCCL a été 

décrite comme efficace pour prévenir le syndrome post-commotionnel dans plusieurs études, 

mais le moment préférentiel de cette intervention diffère selon les études existantes. En ce qui 

concerne les symptômes physiques du syndrome post-commotionnel, plusieurs moyens 

médicamenteux, non pharmacologiques et notamment de rééducation ont démontré une 

certaine efficacité dans les études existantes pour réduire les céphalées et les vertiges 

fréquents dans cette pathologie ; l’utilisation de la rTMS semble également prometteuse dans 

ce contexte. La gestion de la fatigue est également cruciale et nécessite une approche 

multidisciplinaire. Nous n'avons pas trouvé d'intervention décrite chez les patients avec 

syndrome post-commotionnel présentant une dysosmie et/ou une dysgueusie, pourtant 

fréquentes et souvent sous-estimées. Aucun traitement pharmacologique n'est actuellement 

recommandé pour réduire les symptômes cognitifs du syndrome post-commotionnel. Les 

techniques de rééducation cognitive classique et de stimulation cérébrale non invasive ont 

déjà montré leur efficacité pour réduire les troubles cognitifs dans cette population. Même si 

l'utilisation d’outils de Réalité Virtuelle est décrite comme bien tolérée dans cette population, 

son efficacité et sa valeur ajoutée doivent être prouvées dans des études de plus grande 

ampleur. En ce qui concerne l’accompagnement psychologique de ces patients, les thérapies 

cognitives et comportementales sont les plus décrites pour cette population, suivies par les 

interventions de psycho-éducation, et semblent efficaces. La prise en charge du TSPT semble 

crucial pour le rétablissement des patients.  

 

Conclusion : De nombreuses études ont retrouvé une efficacité de diverses techniques de 

réadaptation, y compris de différents programmes de rééducation cognitive, de rééducation 

assistée par la technologie, de différents types de stimulation cérébrale et de certains 

traitements pharmacologiques. Cependant, la plupart de ces études n’ont qu’un faible niveau 

de preuve et il semble nécessaire de mener des essais prospectifs randomisés de plus grande 
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ampleur afin de valider une prise en charge multidisciplinaire appropriée pour les patients 

atteints d’un syndrome post-commotionnel dans les suites d’un TCCL.  

 

Mots clés : TCCL, syndrome post-commotionnel, rééducation, éducation thérapeutique, 

cognition, soutien psychologique  
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Introduction 
 

Mild Traumatic Brain Injury (mTBI) is an important public health issue because of its high 

occurrence in the general population. While the medium- and long-term prognosis is very 

favorable in the vast majority of cases, between 10 and 20% of the brain-injured people are 

going to develop an unfavorable outcome with persistent physical, cognitive and 

psychological complaints, sometimes in the long term, which will negatively impact their 

social and professional future. Concerning the existing recommendations and guidelines about 

the management of mTBI, the Pediatric Mild Traumatic Brain Injury Guideline Workgroup 

outlined specific recommendations concerning the management mTBI among children, based 

on 4 articles, in 2016. Unfortunately, concerning the low confidence level of the included 

studies, no conclusions could be reached. Furthermore, the department of Veterans 

Affairs/Department of Defense of the United States wrote recommendations concerning the 

management of physical and cognitive symptoms after mTBI. Concerning headache and sleep 

disturbance, these authors recommended and described treatment including education, non-

pharmacological and pharmacological interventions; for dizziness and disequilibrium, they 

recommended specific vestibular, visual and proprioceptive exercises with a trained care 

provider; no recommendation was given concerning the care of tinnitus nor for visual 

symptoms. These authors also recommended that the presence of psychological or behavioral 

symptoms “should be evaluated and managed according to existing evidence-based clinical 

practice guidelines, and based upon individual factors and the nature and severity of 

symptoms”. For patients with cognitive symptoms that did not resolve 30-90 days after mTBI, 

these authors recommended a short cognitive rehabilitation, but no medication, supplements, 

nutraceuticals, herbal medicines nor a prolonged course of therapy in the absence of patient 

improvement. Unfortunately, the rehabilitation techniques for cognitive symptoms were not 

detailed in the manuscript. The authors also concluded that there was insufficient evidence to 

recommend for or against the use of interdisciplinary or multidisciplinary teams in the 

management of patients with chronic symptoms attributed to mTBI. Concerning the 

prevention of PCS after mTBI, Ellemberg established a “commotion gestion protocole” for 

athletes in 2016. This author recommended a sensibilization plan, a surveillance system for 

commotions, a procedure for withdrawing from sport activity, an oral and written 

communication with the athletes, their relatives and their general practitioner, a medical 

follow-up and a specific procedure for return-to-school and return-to-physical activity. The 

Health and Social Services Ministry of Canada and the Motor Accidents Authority of New 

South Wales (Australia) issued similar recommendations respectively for the period 2005-

2010 and in 2008 for the care of mTBI, regarding information, reassuring, and the need for a 

follow-up if high morbidity risks exist. Despite these guidelines, neither document detailed 

entirely the content of patients’ education and information. 

The main objective of this article is to review the therapeutic education that can be offered to 

patients who suffer from a post-concussive syndrome, the physical and cognitive 

rehabilitation modalities already reported as efficient in the existing literature and the 

recommended psychological management of this population. We differentiate between studies 

focusing on preventing PCS and on studies focusing on treating PCS.  

 

 

Methods 
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We completed the literature review regarding rehabilitation and mTBI in July 2019, using the 

Medline database. We used the following keywords: “mild traumatic brain injury” AND 

(“rehabilitation”, “treatment”, “post concussion”, “post commotional” OR “post concussive”); 

then we subsequently added the following keywords: “therapeutic education”, “attention”, 

“memory”, “dysexecutive”, “executive”, “neglect”, “social cognition”, “concentration”, 

“anxiety”, “mood”, “affect”, “phobia”, “phobic”, “PTSD”, “sleep”, “insomnia”, “irritability”, 

“headache”, “fatigue”, “dizziness”, “vertigo”, “balance” and “vestibular syndrome”. We first 

screened the funding articles on the basis of their titles and abstracts, and then selected the 

articles that 2 authors found pertinent in order to answer to the practical question of managing 

and care PCS after mTBI, and divided the articles between these 2 aspects.  

 

 

Results  

 

• Preventing PCS after mTBI 
 

According to King et al. (2013) [1], psychoeducational treatment consists of “the early 

provision of information related to diagnosis and possible symptoms, normalization of these 

symptoms, reassurance of positive expectation of recovery, and education on coping 

strategies”. Indeed, a brief therapeutic education intervention within 3 months after mTBI has 

been described as appropriate and effective to prevent post-concussive syndrome in several 

studies [2] [3]. Moreover, Mittenberg et al. (1996; 2001) [4] [5] demonstrated that a single 

psychoeducation session of approximately one hour allowed patients to express significantly 

fewer symptoms and of a shorter duration than the control group, 6 months after mTBI. In 

this last study, psychoeducation consisted of the distribution of a guide manual of about 10 

pages and an interview with a psychotherapist. The computer modality without the 

intervention of a therapist also seems quite effective, the protocol proposed by King et al. 

(2013) [1] lasting approximately 20-30 minutes. Brunger et al. (2014) proposed a brief initial 

psychoeducation, then patients with persistent disorders were offered 2 weeks of intensive 

psychoeducation and cognitive behavioral re-education; semi-directed interviews were then 

performed. Patients included in this study reported that the psychoeducation had allowed 

them to accept the rehabilitation path, and to appreciate its benefits [6]. Nevertheless, in the 

existing literature, the use of a psychoeducation program and its beneficial effects on mTBI 

symptoms are still debated.  

The Zurich Consensus statement on concussion in sport recommends that patients have to rest 

24-48 hours after concussion [7]. Indeed, some recent studies showed that an excessive 

cognitive recovery soon after concussion may worsen symptoms and delay recovery. 

However, Leddy et al. (2016) [8] highlighted that “recent research, however, suggests that 

prolonged rest beyond the first couple of days after concussion might hinder rather than aid 

recovery and that a more active approach to concussion management should be considered.” 

More precisely, the 2017 International Concussion in Sport Group’s systematic review 

concluded that “patients should be encouraged to gradually increase activity after a brief 

period (24–48 hours) of cognitive and physical rest and that interventions including cervical 

and vestibular rehabilitation, cognitive behavioral therapy, multifaceted collaborative care, 

and closely monitored sub-symptom threshold exercise may be of benefit.” (Leddy et al., 

2016; 2018 [9] [10]).  
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• The management of PCS after mTBI 
 

a) Therapeutic education 
 

Belanger et al. (2015) [11] discussed the relevance of intervention timelines. The proposed 

intervention of these authors was online and no significant differences were found regarding 

the persistence of symptoms between patients who received treatment and the control group. 

However, there was a significant difference between groups concerning the chronic patients 

(i.e. patients who suffered from a mTBI for more than a year before intervention). 

Matuseviciene et al. (2013) [12] did not find any positive effect on chronic patients of their 

psychoeducational intervention compared to usual care. Another point discussed in the 

literature is the target of the psychoeducation done. Belanger et al. (2019) [11] found a 

significant relationship between the perception of self-effectiveness and the response to 

cognitive rehabilitation. The authors did not find any significant difference concerning 

cognition, daily functioning and behavior between patients who received the treatment and 

those who did not. This study did not include any control group and all patients included 

benefited from a psychoeducation before the other proposed interventions. Finally, the plural 

modalities of care are to be taken into consideration. Indeed, Cooper et al. (2015; 2017) [13] 

[14] found that the association of a psychoeducation with multidisciplinary care (speech 

therapist, occupational therapist and psychotherapist) was more effective than 

psychoeducation and medical support alone. However, this study did not include a control 

group either.  

 

b) Physical rehabilitation 
 

Headache is one of the most common post-concussion symptom. Pharmacological and non-

pharmacological management of headache after mTBI have been described in the 

international literature. Recently, Cushman et al. (2018) [15] evaluated retrospectively the 

effect of gabapentin and tricyclics antidepressants on reducing headache in 277 mTBI 

patients. These authors described a significant decrease of the headache score in all groups 

regardless of the medication status. However, the 2 groups with medication (60 patients with 

gabapentin and 94 patients with tricyclic antidepressants) and the group without medication 

(123 patients) had the same longitudinal change in headache score. Furthermore, Yerry et al. 

(2015) [16], in a retrospective consecutive case series of 64 mTBI service members, found a 

subjective improvement of headache in 64% of them after botulinum toxin injections. Janak 

et al. (2015) [17] retrospectively evaluated the effects of both pharmacological and 

musculoskeletal therapy on persistent headache in 257 mTBI veterans and found a significant 

decrease (46.7% versus 67.3%) of headache evaluated using the Neurobehavioral Symptom 

Inventory. Unfortunately, the description of the treatments provided was not listed in the 

article. Repetitive Transcranial Magnetic Stimulation (rTMS) seems also a promising 

technique, with a significant reduction of persistent headache intensity and of debilitating 

headache exacerbation in the treatment group as shown by Leung et al. (2016) [18] in 12 

mTBI patients compared to 12 others receiving a sham stimulation.  

 

Vertigo, in particular benign paroxysmal vertigo (BPPV), dizziness and imbalance are also 

very common in mTBI patients with post-concussive syndrome. Vertigo has been shown to 

be related with a vestibular dysfunction [19], in particular with a secondary utricular 
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dysfunction [20]. BPPV has been effectively treated with canalith repositioning therapy [21]. 

Treatments for non-BPPV vestibular dysfunction are mainly focused on vestibular 

rehabilitation associated with additional rehabilitation methods and medication [22]. 

Vestibular rehabilitation includes gaze stability exercises, gait and balance training, as well as 

general reconditioning, which has already shown its efficacy [23]. Some other rehabilitation 

techniques have been proposed, like the use of a Virtual Reality environment task [24] or 

cervical spine physiotherapy combined with vestibular rehabilitation [25]. Finally, some 

authors (Naguib et al., 2014 [26] and Hoffer et al., 2013 [27], respectively) showed the 

efficacy of pharmacological drugs, such as betahistine dihydrochloride or N-acetyl cysteine, 

to enhance vestibular rehabilitation and reduce vestibular post-concussive symptoms.  

 

Fatigue is a common symptom after mTBI. Even if its frequency tends to decrease over time, 

fatigue can persist years after the injury. Mollayeva et al. (2014) [28], in a systematic 

literature review, showed that fatigue after mTBI is a nonhomogeneous entity, with several 

factors influencing the course of chronic fatigue, such as initial fatigue at the acute phase and 

its management. The occurrence of a hypopituitarism should be also considered in case of 

prolonged fatigue [29]. Even if a reduction of fatigue is usually observed in most studies, 

some of these reported fluctuations over the course of patients’ follow-up, which can also be 

explained by the diversity of the tools used for evaluating fatigue, of the study protocols and 

of the presence of confounding factors such as apathy, sleep disorders, depression, anxiety, 

lack of motivation, litigation, cognitive dysfunction or medication or drug effects (in 

particular alcohol or antidepressants). Management of fatigue is often proposed in 

rehabilitation programs but consists of non-specific rehabilitation including mainly exercise 

training in patients who often present deconditioning [30] [31] [32], or in specialized 

interdisciplinary rehabilitation associating neuropsychological care, exercise therapy, 

therapeutic education and physiotherapeutic coaching [33], but fatigue is often a secondary 

judgment criterion in these studies. Pharmacological treatments such as methylphenidate have 

been shown efficient for reducing fatigue at 6 months in 30 mTBI patients with post-

concussive syndrome including fatigue [34], but this study was not placebo-controlled.  

 

Two particular symptoms sometimes reported by mTBI patients with post-concussive 

syndrome are dysosmia and dysgueusia. Ciofalo et al. (2018) [35] reported that 33.5% of their 

mTBI study population had an olfactory dysfunction (87% of them had an anosmia and 13% 

an hyposmia). Their prevalence is probably underestimated but they have a high impact on 

feeding and on mood, because of the disinterest or even the disgust of food that they cause. In 

Drummond et al.’s longitudinal follow-up of 37 patients (2018) [36], 87.7% of them 

demonstrated persisting olfactory impairment at 12 months. If the symptoms are present, a 

consultation in otolaryngology is often needed to ensure that a local cause cannot explain the 

symptoms. The morphological imaging done to evaluate the integrity of the olfactive neuronal 

network is not always conclusive. The specific rehabilitation of dysosmia and dysgueusia is 

sometimes proposed by therapists specialized in olfactory functions, but we did not find any 

publication in this population assessing the efficacy of this treatment.  

 

 

c) Cognitive rehabilitation 
 

First, some pharmacological treatments have been tried to reduce cognitive symptoms of post-

concussive syndrome after mTBI. Although some of them, like alpha2-antagonists (Mcallister 

et al., 2011) [37] or a cerebrolysin therapy [38] (Chen et al., 2013) improved cognitive 

functions (in particular working and long-term memory) in some studies, no pharmacological 
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treatment is currently recommended to reduce the cognitive symptoms of post-concussive 

syndrome after mTBI. Furthermore, the impact of some pharmacological treatments such as 

antidepressant is still controversial in the literature, with an improvement of cognitive 

functions by reducing depression reported by some studies [39] (Fann et al, 2001), while 

some others found an increase of fatigue and of cognitive dysfunction after the use of 

antidepressants. The use of antidepressant drugs in mTBI patients with post-concussive 

syndrome should also be dictated by the psychological symptoms and not the cognitive ones.  

 

Other non-pharmacological treatments have already been tried in this population, such as 

brain stimulation techniques. Among them, high-frequency repetitive transcranial magnetic 

stimulation (rTMS) [40] over the left dorso-lateral prefrontal cortex (DLPFC) enhanced 

cognitive functions such as working memory, executive function, processing speed, and 

attention. Moreover, a task-related functional magnetic resonance imaging showed that this 

cognitive improvement was related to a stronger activation in the DLPFC and a deactivation 

in the anterior cingulate cortex (ACC) during a verbal and nonverbal working memory task. 

rTMS techniques seem promising to improve cognitive functions of mTBI patients with post-

concussive syndrome. Other studies also found a positive effect of transcranial red/near-

infrared light emitting diodes therapy (LED) on cognitive functions in mTBI patients with 

post-concussive syndrome [41] [42]. Several studies also evaluated the effect of hyperbaric 

oxygen treatment on cognitive functions in mTBI patients with post-concussive syndrome and 

showed contradictory results. Four of them [43] [44] [45] [46] were positive, whereas four 

others [47] [48] [49] [50] did not find any significant effect on cognition. But few of them 

[44] [51] were randomized controlled trials and used an appropriate sham treatment as control 

condition, which limits the scope of the results.  

 

Furthermore, various cognitive rehabilitation programs have been already experimented in 

this population. Some of them are quite similar to other rehabilitation technics already used in 

patients with moderate or severe TBI, like Goal Management Training or a specific 

attentional training, and improved as well the cognitive functions (here the executive and 

attentional functions respectively) of the mTBI participants [52] [53]. Similarly, the 

association of several well-known cognitive rehabilitation techniques, named compensatory 

cognitive training, associating interactive didactic presentations, in-class discussions, 

cognitive strategies learning (like time management, internal memory strategies, self-

monitoring or goal setting), and external aids showed some efficacy on several cognitive 

functions (attention, memory, executive ones) in mTBI veterans with post-concussive 

syndrome [54]. Other authors, like Kontos et al. (2018) [55], by associating several 

interventions on sleep, vestibular and oculomotor systems, cognitive functions and 

psychological state based specifically on the impairments of each patient, showed an 

improvement of several functions, notably the cognitive ones. Other authors evaluated the 

effect of a cognitive rehabilitation assisted by technology. A Virtual Reality-based 

rehabilitation program seemed efficient on executive and attentional functions of one patient 

with mTBI [56], as well as a computerized attentional training [57]. Even if the use of Virtual 

Reality software seemed well tolerated [58], their efficacy and their additional value need to 

be proven in larger studies. Furthermore, Cooper et al. (2017) [59] showed in a randomized 

controlled trial including 126 mTBI participants that both therapist-directed cognitive 

rehabilitation and integrated therapist-directed cognitive rehabilitation combined with 

cognitive-behavioural psychotherapy reduced functional cognitive symptoms beyond 

psychoeducation and medical management alone. Overall, cognitive rehabilitation techniques 

focused on precise neuropsychological impairments seem efficient and recommended for 

mTBI patients who suffer from post-concussive syndrome which includes cognitive troubles. 
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Because no predictive factor until now has been found to predict the superiority of one 

rehabilitation technique over another [60], the cognitive rehabilitation program used should be 

personalized and adapted to the impairments found during the neuropsychological assessment 

of each mTBI patients.  

 

Finally, some non-cognitive rehabilitation techniques have also showed to reduce cognitive 

impairments of mTBI patients with post-concussive syndrome. For example, Vik et al. (2018) 

[61] showed that a 8-week music-supported intervention by playing the piano improved 

cognitive functions and functional neuroimaging scans in 11 mTBI patients with attentional, 

mnesic and social interaction problems. The use of other rehabilitation techniques improving 

balance, like Yoga or Qigong [62], or psychological care [63], like mindfulness-based stress 

reduction therapy, seem also promising to improve the cognitive functioning and the well-

being of the participants, but the level of evidence of the studies found in the current literature 

is quite low and larger randomized controlled studies are still needed.  

 

 

d) Psychological care of post-concussive syndrome 
 

Psychological symptoms after a mTBI are frequent, especially in case of unfavorable 

outcome. Their assessment and their care are necessary, because of the worsening of the 

physical and cognitive symptoms that they can induce and because of the daily-life 

repercussions. The most common symptoms are anxiety and mood disorders, more rarely 

phobia, compulsive troubles, sleeping and feeding disorders. A Post-Traumatic Stress 

Disorder (PTSD), although it does not belong to the post-commotional syndrome, is often 

associated to it, and worsens the psychological outcome of this population. As explained 

previously in the therapeutic education intervention part, an early intervention has already 

been shown as efficient for preventing post-concussive symptoms. Scheenen et al. (2017) [64] 

evaluated the effectiveness of an early Cognitive Behavioral Therapy Intervention (CBTi) 

compared to telephone counselling (TC) in at risk 91 mTBI patients and did not find any 

significant difference concerning anxiety and depression levels at 3, 6 and 12 months. Patients 

in the TC group presented a better favorable outcome at 12 months, and fewer complaints at 3 

and 12 months using a questionnaire (Head Injury Symptom Checklist) derived from the 

Rivermead Post-Concussion Symptoms Questionnaire. The use of telephone counselling, 

which seems easier to set up than classical and repetitive physical appointments, seems also a 

promising possibility to prevent psychological symptoms of post-concussive syndrome in 

mTBI patients. Furthermore, Gil-Jardiné et al. (2018) [65] showed that a single eye 

movement desensitization and reprocessing intervention in patients with high risk of PTSD 

decreased significantly the outcome of post-concussion-like symptoms and PTSD at 3 months 

compared to a short reassurance session and usual care, but all patients were not brain-injured 

in this study.  

 

During clinical interviews made with mTBI patients with post-concussive syndrome, the 

disruption of basic needs is often mentioned. Patients often relate a global slowdown, an 

important fatigability, an irritability which is also reported by their family, as well as a loss of 

self-confidence. Furthermore, toxic substances consumption or abuse, such as tobacco or 

cannabis, is often increased, while some others like alcohol or coffee are reduced. When 

sleeping and fatigue problems are reported, it can consist on a constant desire to sleep, 

sometimes over 10 to 12 hours by night, associated with more than 1 hour of rest time during 

the day. Contrarily, for mTBI patients with anxiety disorders and/or PTSD, common 

complaints are falling asleep difficulty, frequent awakenings during the night, and restless 
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nights because of nightmares and anxious ruminations. In both cases, patients report non-

recuperative sleep. In total, 4 categories of sleep disorders have been reported in patients with 

mTBI: insufficiency of sleep duration or continuity, alterations in sleep changes (i.e. changes 

in sleep architecture), pathologies in sleep (sleep disorders), and abnormalities of the timing 

of sleeping (circadian rhythm disorders). Subjective complaints of sleep–wake disturbances 

occur in 30–70% of those with TBI of all severity [66]. The Defense and Veterans Brain 

Injury Center warned again the use of caffeine during the chronic phase of mTBI because of 

the worsening of sleep fragmentation and insomnia (2015) [67]. The benefits of near infrared 

light for intracellular healing have also been associated with improved sleep quality over a 2- 

month period among 10 patients with persistent TBI symptoms [68]. The use of 

pharmacological treatment should be adapted to the category of sleep disorder of the patient. 

Melatonin is often used in clinical practice in case of circadian rhythm disorders, but its 

efficacy in mTBI patients has not been studied specifically until now. The use of classical 

pharmacological drugs inducing sleep should be considered with caution, because of the 

possible cognitive and psychological side effects. Finally, one study [69] evaluated the effect 

of therapeutic education (using brochures) associating with telephone-based problem-solving 

(PST) treatment on sleep quality in a large number of active duty post deployment service 

members with mTBI and found that this PST treatment improved significantly the sleep 

quality of mTBI at 6 months, but the difference with a control group receiving education only 

was not significant anymore at 12 months. 

 

Psychological support offers are mainly based on Cognitive and Behavioral Therapy (CBT). 

Patients' needs and expectations are first discussed and evaluated, and therapeutic goals are 

then set together with them. That includes gradual resumption in everyday life activities and 

exposure to anxiogenic stimuli, and also off-session exercises. Each patient has to follow an 

individualized program adapted to their psychological difficulties and needs. In a recent 

review of literature about psychological intervention in TBI patients (all severity), Gomez-de-

Regil et al. (2019) [70] found that 42% of the studies found (n=26) used CBT for treating 

psychological symptoms of TBI, versus 26% using psychoeducation (n=16) and 5% 

neuropsychological interventions (n=3). The use of CBT has showed promising positive 

results at reducing anger, depression, anxiety and PTSD symptoms and at improving coping 

in TBI patients [71] [72].  

 

Another therapy often proposed for mTBI patients is based on the patient’s psychoeducation 

in different fields: PTSD, panic attacks (if concerned), emotions regulation, sleeping and 

fatigue management, assertiveness, relaxation etc. A good knowledge of the patient's attitude 

towards these topics is required. The patient’s own involvement in their internal and external 

resources is also interesting. The therapist has to rely on the patient's skills and to help them 

to readjust themselves if necessary by using other strategies when theirs do not work 

anymore. A work based on patient’s reassurance, using motivational interviews and self-

directed exercises will allow the mobilization of forgotten resources and reinforce their 

feeling of self-efficacy. Another part of the psychological support is based on the functional 

analysis of problematic situations, and therefore learning and using different tools from CBT, 

such as Beck's columns. During this therapy, the patient has to observe and to take a step back 

from a problematic situation. This focus exercise contributes to decrease their hyper-reactivity 

and their irritability. It improves awareness, adjustment and prevents the patient from moving 

forward. Sometimes, it even allows the patient to use efficient and unaltered abilities that had 

not been exploited until now. 
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If PTSD is associated with post-concussive syndrome after mTBI, it worsens the recovery 

prognosis of the patient and should be managed specifically, additionally to the management 

of the post-concussive symptoms. Some studies showed the efficacy of some techniques to 

reduce PTSD in mTBI patients: mindfulness-based stress reduction therapy [73] [63] (Cole et 

al., 2015; Azulay et al., 2013), multidisciplinary care including cognitive rehabilitation, 

vestibular intervention, headache management and integrated behavioral healthcare [74] etc.  

 

Finally, mTBI patient with post-concussive syndrome and therapist have to create a strong 

therapeutic alliance/partnership in order to decrease patient’s psychological symptoms and to 

improve their autonomy. The necessity of empowerment of the patient during this therapy 

implies to decrease progressively the avoidance behaviors and to expose gradually the patient 

to several emotions, body-guided sensations and thoughts. Rather than freezing and 

reinforcing their post-concussive symptoms, the patient will re-engage themselves in a more 

flexible dynamic, will activate compensation means that will allow them to achieve realistic 

goals until their recovery. 

 

 

Conclusion 
 

Many studies have sought to demonstrate the effectiveness of various rehabilitation 

techniques in mTBI patients with post-concussive syndrome, including different cognitive 

rehabilitation programs, technology-assisted rehabilitation, different types of brain 

stimulation and pharmacological treatments. The combination of several care including 

therapeutic education, classical cognitive rehabilitation techniques, management of physical 

symptoms like fatigue, vertigo and headache and psychological care using Cognitive and 

Behavioural Therapy and psycho-education seems an interesting lead to reduce the symptoms 

of post-concussive syndrome after mTBI. The early start of care seems also a crucial point to 

prevent the chronicity of the symptoms, with repercussion on daily-life and professional 

activities and on quality of life. However, most of the studies found and presented here are of 

a low level of scientific evidence and it would be necessary to carry out well-conducted 

prospective controlled randomized trials in order to offer an appropriate and effective 

management for patients with post-concussion syndrome after mTBI. 

 

 

Acknowledgments 
 

The authors thank Anna Moraitis who copy-edited the manuscript.  

 
 

References 
 

[1] King EG, Kretzmer TS, Vanderploeg RD, Asmussen SB, Clement VL, Belanger HG. Pilot 

of a novel intervention for postconcussive symptoms in active duty, veterans, and civilians. 

Rehabilitation Psychology 2013;58:272–279. 

 

[2] Paniak C, Toller-Lobe G, Durand A, Nagy J. A randomized trial of two treatments for 

mild traumatic brain injury. Brain Inj 1998;12:1011-1023. 

 



 

 12 

[3] Paniak C, Toller-Lobe G, Reynolds S, Melnyk A, Nagy J. A randomized trial of two 

treatments for mild traumatic brain injury: 1 year follow-up. Brain Inj 2000; 14:219–226. 

 

[4] Mittenberg W, Tremont G, Zielinski RE, Fichera S, Rayls KR. Cognitive-behavioral 

prevention of postconcussion syndrome. Arch Clin Neuropsychol 1996;11:139–145. 

 

[5] Mittenberg W, Canyock EM, Condit D, Patton C. Treatment of Post-Concussion 

Syndrome Following Mild Head Injury. Journal of Clinical and Experimental 

Neuropsychology 2001;23:829–836. 

 

[6] Brunger H, Ogden J, Malia JK, Eldred C, Terblanche R, Mistlin A. Adjusting to persistent 

post-concussive symptoms following mild traumatic brain injury and subsequent psycho-

educational intervention: A qualitative analysis in military personnel. Brain Injury 

2014;28:71–80, Jan. 2014. 

 

[7] McCrory P, Meeuwisse W, Aubry M, et al. Consensus statement on concussion  in 

sport–the 4th International Conference on Concussion in Sport held in Zurich,  November 

2012. Clin J Sport Med 2013;23(2):89–117.   

[8] Brown NJ, Mannix RC, O’Brien MJ, et al. Effect of cognitive activity level on dura- tion 

of post-concussion symptoms. Pediatrics 2014;133(2):e299–304.   

[9] Leddy J, Baker J, Willer B. Active rehabilitation of Concussion and Post-Concussion 

Syndrome. Phys Med Rehabil Clin N Am (2016); 437-454.  

 

[10] Leddy J, Wilber C, Willer B. Active Recovery from Concussion. Curr Opin Neurol. 2018 

December ; 31(6): 681–686. 

[11] Belanger HG, Vanderploeg RD, Curtiss G, Armistead-Jehle P, Kennedy JE, Tate DF, 

Eapen BC, Bowles AO, Cooper DB. Self-efficacy predicts response to cognitive 

rehabilitation in military service members with post-concussive symptoms. 

Neuropsychological Rehabilitation 2019;1–14. 

 

[12] Matuseviciene G, Borg GJ, Stålnacke BM, Ulfarsson T, de Boussard C. Early 

intervention for patients at risk for persisting disability after mild traumatic brain injury: A 

randomized, controlled study. Brain Injury 2013;27:318–324. 

 

[13] Cooper DB, Bowles AO, Kennedy JE, Curtiss G, French LM, Tate DF, Vanderploeg RD. 

Cognitive Rehabilitation for Military Service Members With Mild Traumatic Brain Injury: A 

Randomized Clinical Trial. Journal of Head Trauma Rehabilitation;32: E1–E15. 

 

[14] Cooper DB, Bunner AE, Kennedy JE, Balldin V, Tate DF, Eapen BC, Jaramillo CA. 

Treatment of persistent post-concussive symptoms after mild traumatic brain injury: a 

systematic review of cognitive rehabilitation and behavioral health interventions in military 

service members and veterans. Brain Imaging and Behavior 2015;9:403–420. 

 



 

 13 

[15] Cushman DM, Borowski L, Hansen C, Hendrick J, Bushman T, Teramoto M. 

Gabapentin and Tricyclics in the Treatment of Post-Concussive Headache, a Retrospective 

Cohort Study. Headache 2019;59:371-382. doi: 10.1111/head.13451.  

 

[16] Yerry JA, Kuehn D, Finkel AG. Onabotulinum toxin a for the treatment of headache in 

service members with a history of mild traumatic brain injury: a cohort study. Headache 

2015;55:395-406. doi: 10.1111/head.12495.  

 

[17] Janak JC, Cooper DB, Bowles AO, Alamgir AH, Cooper SP, Gabriel KP, Pérez A, 

Orman JA. Completion of Multidisciplinary Treatment for Persistent Postconcussive 

Symptoms Is Associated With Reduced Symptom Burden. J Head Trauma Rehabil. 

2017;32:1-15. doi: 10.1097/HTR.0000000000000202.  

[18] Leung A, Fallah A, Shukla S, Lin L, Tsia A, Song D, Polston G, Lee R. rTMS in 

Alleviating Mild TBI Related Headaches--A Case Series. Pain Physician 2016;19:E347-54. 

[19] Denby E, Murphy D, Busuttil W, Sakel M, Wilkinson D. Neuropsychiatric Outcomes in 

UK Military Veterans With Mild Traumatic Brain Injury and Vestibular Dysfunction. J Head 

Trauma Rehabil. 2019. doi: 10.1097/HTR.0000000000000468.  

 

[20] Chen G, Zhao X, Yu G, Jian H, Li Y, Xu G. Otolith dysfunction in recurrent benign 

paroxysmal positional vertigo after mild traumatic brain injury. Acta Otolaryngol. 

2019;139:18-21. doi: 10.1080/00016489.2018.1562214.  

 

[21] Józefowicz-Korczyńska M, Pajor A, Skóra W. Benign paroxysmal positional vertigo in 

patients after mild traumatic brain injury. Adv Clin Exp Med. 2018;27:1355-1359. doi: 

10.17219/acem/69708.  

 

[22] Akin FW, Murnane OD, Hall CD, Riska K M. Vestibular consequences of mild 

traumatic brain injury and blast exposure: a review. Brain Injury 2017;31:1188–1194. 

doi:10.1080/02699052.2017.1288928  

 

[23] Weightman MM, Bolgla R, McCulloch KL, Peterson MD. Physical therapy 

recommendations for service members with mild traumatic brain injury. J Head Trauma 

Rehabil. 2010;25:206–18. 

 

[24] Sessoms PH, Gottshall KR, Collins J-D, Markham AE, Service KA, Reini SA. 

Improvements in gait speed and weight shift of persons with traumatic brain injury and 

vestibular dysfunction using a virtual reality computer-assisted rehabilitation environment. 

Mil Med. 2015;180:143–9. 

 

[25] Schneider KJ, Meeuwisse WH, Nettel-Aguirre A, Barlow K, Boyd L, Kang J, Emery 

CA. Cervicovestibular rehabilitation in sportrelated concussion: a randomised controlled trial. 

Br J Sports Med. 2014;0:1–6. 

 

[26] Naguib MB, Madian YT. Betahistine dihydrochloride with and without early vestibular 

rehabilitation for the management of patients with balance disorders following head trauma: a 

preliminary randomized clinical trial. J Chiropr Med. 2014;13:14–20. 

 



 

 14 

[27] Hoffer ME, Balaban C, Slade MD, Tsao JW, Hoffer B. Amelioration of acute sequelae of 

blast induced mild traumatic brain injury by n-acetyl cysteine: a double-blind, placebo 

controlled study. PLoS. 2013;8:e54163. 

 

[28] Mollayeva T, Kendzerska T, Mollayeva S, Shapiro CM, Colantonio A, Cassidy JD. A 

systematic review of fatigue in patients with traumatic brain injury: The course, predictors 

and consequences. Neuroscience and Biobehavioral Reviews 2014;47:684–716.  

 

[29] Zaben M, El Ghoul W, Belli A. Post-traumatic head injury pituitary dysfunction. Disabil. 

Rehabil. 2013;35:522–525. 

 

[30] Jankowski LW, Sullivan SJ. Aerobic and neuromuscular training effect on the capacity, 

efficiency, and fatigability of patients with traumatic brain injury. Arch. Phys. Med. Rehabil. 

1990;71:500–504.  

 

[31] Giordon WA, Sliwinski M, Echo J, McLoughlin M, Sheerer M, et al. The benefit of 

exercise in individuals with traumatic brain injury: a retrospective study. J. Head Trauma 

Rehabil. 1998;13:58–67.  

 

[32] Cassidy JD, Cancelliere C, Carroll LJ, Côté P, Hincapié CA, et al. Systematic review of 

self-reported prognosis in adults after mild traumatic brain injury: results of the international 

collaboration on mild traumatic brain injury prognosis. Arch. Phys. Med. Rehabil. 

2014;95:S132–S151.  

 

[33] Rytter HM, Westenbaek K, Henriksen H, Christiansen P, Humle F. Specialized 

interdisciplinary rehabilitation reduces persistent post-concussive symptoms: a randomized 

clinical trial. Brain Injury 2018;1–16. doi:10.1080/02699052.2018.1552022  

 

[34] Johansson B, Wentzel AP, Andréll P, Rönnbäck L, Mannheimer C. Long-term treatment 

with methylphenidate for fatigue after traumatic brain injury. Acta Neurologica Scandinavica 

2016;135:100–107. doi:10.1111/ane.12587  

 

[35] Ciofalo A, De Vincentiis M, Iannella G, Zambetti G, Giacomello P, Altissimi G, 

Magliulo G. Mild traumatic brain injury: evaluation of olfactory dysfunction and clinical–

neurological characteristics. Brain Injury 2018;32:550–556. 

doi:10.1080/02699052.2018.14320746 

 

[36] Drummond M, Douglas J, Olver J. A Prospective Analysis of Olfactory Impairment 

Recovery After Severe Traumatic Brain Injury. J Head Trauma Rehabil. 2018;33:53-61. doi: 

10.1097/HTR.0000000000000283.  

[37] McAllister TW, McDonald BC, Flashman LA, Ferrell RB, Tosteson TD, Yanofsky NN, 

Grove MR, Saykin AJ. Alpha-2 adrenergic challenge with guanfacine one month after mild 

traumatic brain injury: altered working memory and BOLD response. Int J Psychophysiol. 

2011;82:107-14. doi: 10.1016/j.ijpsycho.2011.06.022.  

[38] Chen CC, Wei ST, Tsaia SC, Chen XX, Cho DY. Cerebrolysin enhances cognitive 

recovery of mild traumatic brain injury patients: double-blind, placebo-controlled, 

randomized study. British Journal of Neurosurgery 2013; 1–5. onlineDOI: 

10.3109/02688697.2013.793287.  



 

 15 

 

[39] Fann JR, Uomoto JM, Katon WJ. Cognitive improvement with treatment of depression 

following mild Traumatic Brain Injury. Psychosomatics 2001; 42:48–54.  

 

[40] Koski L, Kolivakis T, Yu C, Chen JK, Delaney S, Ptito A. Noninvasive Brain 

Stimulation for Persistent Postconcussion Symptoms in Mild Traumatic Brain Injury. Journal 

of Neurotrauma 2014; 1-7.  

 

[41] Naeser MA, Zafonte R, Krengel MH, Martin PI, Frazier J, Hamblin MR, Knight JA, 

Meehan WP 3rd, Baker EH. Significant Improvements in Cognitive Performance Post-

Transcranial, Red/Near-Infrared Light-Emitting Diode Treatments in Chronic, Mild 

Traumatic Brain Injury: Open-Protocol Study. Journal of Neurotrauma 2014; 31:1008–1017.  

[42] Hipskind SG, Grover FL Jr, Fort TR, Helffenstein D, Burke TJ, Quint SA, Bussiere G, 

Stone M, Hurtado T. Pulsed Transcranial Red/Near-Infrared Light Therapy Using Light-

Emitting Diodes Improves Cerebral Blood Flow and Cognitive Function in Veterans with 

Chronic Traumatic Brain Injury: A Case Series. Photobiomodul Photomed Laser Surg. 

2019;37:77-84. doi: 10.1089/photob.2018.4489. 

[43] Harch PG, Andrews SR, Fogarty EF, Lucarini J, Van Meter KW. Case control study: 

hyperbaric oxygen treatment of mild traumatic brain injury persistent post-concussion 

syndrome and post-traumatic stress disorder. Med Gas Res. 2017;7:156-174. 

 

[44] Boussi-Gross R, Golan H, Fishlev G, Bechor Y, Volkov O, et al. (2013) Hyperbaric 

Oxygen Therapy Can Improve Post Concussion Syndrome Years after Mild Traumatic Brain 

Injury - Randomized Prospective Trial. PLoS ONE 2013;8: e79995. 

doi:10.1371/journal.pone.0079995 

 

[45] Weaver LK, Wilson SH, Lindblad AS, Churchill S, Deru K, Price RC, Williams CS, 

Orrison WW, Walker JM, Meehan A, Mirow S. Hyperbaric oxygen for post-concussive 

symptoms in United States military service members: a randomized clinical trial. Undersea 

Hyperb Med. 2018;45:129-156. 

 

[46] Mozayeni BR, Duncan W, Zant E, Love TL, Beckman RL, Stoller KP. The National 

Brain Injury, Rescue and Rehabilitation Study – a multicenter observational study of 

hyperbaric oxygen for mild traumatic brain injury with post-concussive symptoms. Med Gas 

Res. 2019;9:1-12. 

[47] Walker WC, Franke LM, Cifu DX, Hart BB. Randomized, Sham-Controlled, Feasibility 

Trial of Hyperbaric Oxygen for Service Members With Postconcussion Syndrome: Cognitive 

and Psychomotor Outcomes 1 Week Postintervention. Neurorehabil Neural Repair. 

2014;28:420-32. doi: 10.1177/1545968313516869.  

[48] Wolf G, Cifu D, Baugh L,Carne W, Profenna L. The Effect of Hyperbaric Oxygen on 

Symptoms after Mild Traumatic Brain Injury. Journal of Neurotrauma 2012;29:2606–2612.  

 

[49] Cifu DX, Hart BB, West SL, Walker W, Carne W. The Effect of Hyperbaric Oxygen on 

Persistent Postconcussion Symptoms. J Head Trauma Rehabil 2014;29:11-20.  

 



 

 16 

[50] Cifu DX, Walker WC, West SL, Hart BB, Manning Franke L, Sima A, Graham CW, 

Carne W. Hyperbaric Oxygen for Blast-Related Postconcussion Syndrome: Three-Month 

Outcomes. Ann Neurol. 2014;75:277–286.  

 

[51]   Hadanny A, Efrati S. Treatment of persistent post-concussion syndrome due to mild 

traumatic brain injury: current status and future directions. Expert Review of 

Neurotherapeutics 2016. DOI: 10.1080/14737175.2016.1205487 

 

[52] Waid-Ebbs JK, BCBA-D, Daly J, Wu SS, Berg WK, Bauer RM, Perlstein WM, Crosson 

B. Response to goal management training in veterans with blast-related mild traumatic brain 

injury. J Rehabil Res Dev. 2014;51:1555-66. doi: 10.1682/JRRD.2013.12.0266. 

 

[53] Palmese CA, Raskin SA. The rehabilitation of attention in individuals with mild 

traumatic brain injury, using the APT-II programme. Brain Inj. 2000;14:535-48. 

 

[54] Storzbach D, Twamley EW, Roost MS, Golshan S, Williams RM, OʼNeil M, Jak AJ, 

Turner AP, Kowalski HM, Pagulayan KF, Huckans M. Compensatory Cognitive Training for 

Operation Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn Veterans With 

Mild Traumatic Brain Injury. J Head Trauma Rehabil. 2017;32:16-24. doi: 

10.1097/HTR.0000000000000228. 

[55] Kontos AP, Collins MW, Holland CL, Reeves VL, Edelman K, Benso S, Schneider W, 

Okonkwo D. Preliminary Evidence for Improvement in Symptoms, Cognitive, Vestibular, 

and Oculomotor Outcomes Following Targeted Intervention with Chronic mTBI Patients. Mil 

Med. 2018;183333-338. doi: 10.1093/milmed/usx172. 

[56] Rábago CA, Wilken JM. Application of a mild traumatic brain injury rehabilitation 

program in a virtual realty environment: a case study. J Neurol Phys Ther. 2011;35(4):185-93. 

doi: 10.1097/NPT.0b013e318235d7e6. 

 

[57] Van Vleet TM, Chen A, Vernon A, Novakovic-Agopian T, D'Esposito MT. Tonic and 

phasic alertness training: a novel treatment for executive control dysfunction following mild 

traumatic brain injury. Neurocase 2015;21:489-98. doi: 10.1080/13554794.2014.928329.  

 

[58] Levy CE, Miller MD, Akande CA, Lok B, Marsiske M, Halan S. V-Mart, a Virtual 

Reality Grocery Store: A Focus Group Study of a Promising Intervention for Mild Traumatic 

Brain Injury and Post-Traumatic Stress Disorder. Am J Phys Med Rehabil. 2018. doi: 

10.1097/PHM.0000000000001041.  

 

[59] Cooper DB, Bowles AO, Kennedy JE, Curtiss G, French LM, Tate DF, Vanderploeg RD. 

Cognitive Rehabilitation for Military Service Members With Mild Traumatic Brain Injury: A 

Randomized Clinical Trial. J Head Trauma Rehabil. 2017;32:E1-E15. doi: 

10.1097/HTR.0000000000000254.  

 

[60] Vanderploeg RD, Cooper DB, Curtiss G, Kennedy JE, Tate DF, Bowles AO. Predicting 

treatment response to cognitive rehabilitation in military service members with mild traumatic 

brain injury. Rehabil Psychol. 2018;63:194-204. doi: 10.1037/rep0000215.  



 

 17 

 

[61] Vik BMD, Skeie GO, Vikane E, Specht K. Effects of music production on cortical 

plasticity within cognitive rehabilitation of patients with mild traumatic brain injury, Brain 

Injury 2018;32:634-643, DOI: 10.1080/02699052.2018.1431842 

 

[62] Yost TL, Taylor AG. Qigong as a novel intervention for service members with mild 

traumatic brain injury. Explore (NY). 2013;9:142-9. doi: 10.1016/j.explore.2013.02.002. 

 

[63] Azulay J, Smart CM, Mott T, Cicerone KD. A pilot study examining the effect of 

mindfulness-based stress reduction on symptoms of chronic mild traumatic brain 

injury/postconcussive syndrome. J Head Trauma Rehabil. 2013;28:323-31. doi: 

10.1097/HTR.0b013e318250ebda. 

 

[64] Scheenen ME, Visser-Keizer AC, de Koning ME, van der Horn HJ, van de Sande P, van 

Kessel M, van der Naalt J, Spikman JM. Cognitive Behavioral Intervention Compared to 

Telephone Counseling Early after Mild Traumatic Brain Injury: A Randomized Trial. J 

Neurotrauma. 2017;34:2713-2720. doi: 10.1089/neu.2016.4885.  

 

[65] Gil-Jardiné C, Evrard G, Al Joboory S, Saint Jammes JT, Masson F, Ribéreau-Gayon R, 

Galinski M, Salmi LR, Revel P, Régis CA, Valdenaire G, Lagarde E, Emergency room 

intervention to prevent post concussion-like symptoms and post-traumatic stress disorder. A 

pilot randomized controlled study of a brief eye movement desensitization and reprocessing 

intervention versus reassurance or usual care. Journal of Psychiatric Research 2018. 

doi:10.1016/j.jpsychires.2018.05.024. 

 

[66] Wickwire EM, Williams SG, Roth T, Capaldi VF, Jaffe M, Moline M, Motamedi GK, 

Morgan GW, Mysliwiec V, Germain A, Pazdan RM, Ferziger R, Balkin TJ, MacDonald ME, 

Macek TA, Yochelson MR, Scharf SM, Lettieri CJ. Sleep, Sleep Disorders, and Mild 

Traumatic Brain Injury. What We Know and What We Need to Know: Findings from a 

National Working Group. Neurotherapeutics. 2016 Apr;13:403-17. doi: 10.1007/s13311-016-

0429-3. 

 

[67] Defense Veterans Brain Injury Center. TBI basics. Available at: 

http://dvbic.dcoe.mil/about-traumatic-brain-injury/article/tbibasics. Accessed October 1, 

2015. 

 

[68] Morries LD, Cassano P, Henderson TA. Treatments for traumatic brain injury with 

emphasis on transcranial near-infrared laser phototherapy. Neuropsychiatr Dis Treat 

2015;11:2159-2175. 

 

[69] Vuletic S, Bell KR, Jain S, Bush N, Temkin N, Fann JR, Stanfill KE, Dikmen S, 

Brockway JA, He F, Ernstrom K, Raman R, Grant G, Stein MB, Gahm GA; CONTACT 

Investigators. Telephone Problem-Solving Treatment Improves Sleep Quality in Service 

Members With Combat-Related Mild Traumatic Brain Injury: Results From a Randomized 

Clinical Trial. J Head Trauma Rehabil. 2016;31:147-57. doi: 

10.1097/HTR.0000000000000221. 

 

[70] Gómez-de-Regil L, Estrella-Castillo DF, Vega-Cauich J. Psychological Intervention in 

Traumatic Brain Injury Patients. Behavioural Neurology 2019. 

https://doi.org/10.1155/2019/6937832 



 

 18 

 

[71] Waldron B, Casserly LM, O’Sullivan C. Cognitive behavioural therapy for depression 

and anxiety in adults with acquired brain injury. What works for whom? Neuropsychological 

Rehabilitation 2013; 23:64–101.  

 

[72] Block CK, West SE. Psychotherapeutic treatment of survivors of traumatic brain injury: 

review of the literature and special considerations. Brain Injury 2013; 27:775–788. 

 

[73] Cole MA, Muir JJ, Gans JJ, Shin LM, D'Esposito M, Harel BT, Schembri A. 

Simultaneous Treatment of Neurocognitive and Psychiatric Symptoms in Veterans with Post-

Traumatic Stress Disorder and History of Mild Traumatic Brain Injury: A Pilot Study of 

Mindfulness-Based Stress Reduction. Mil Med. 2015;180:956-63. doi: 10.7205/MILMED-D-

14-00581. 

 

[74] Janak JC, Cooper DB, Bowles AO, Alamgir AH, Cooper SP, Gabriel KP, Pérez A, 

Orman JA. Completion of Multidisciplinary Treatment for Persistent Postconcussive 

Symptoms Is Associated With Reduced Symptom Burden. J Head Trauma Rehabil. 

2017;32:1-15. doi: 10.1097/HTR.0000000000000202. 

 



 

 

 

 

First author 

and date of 

publication Goal of the intervention Effect 
Preventing PCS after mTBI 
  

  

Paniak, 1998  Therapeutic education + 

Paniak, 2000 Therapeutic education + 

Mittenberg, 1996 Therapeutic education + 

Brunger, 2014 Therapeutic education + 

Leddy, 2016 Rest beyond the first couple of days - 

Management of PCS after mTBI 
 

 

Therapeutic education 

 

 

Belanger, 2015 Therapeutic education + 

Matuseviciene, 

2013 Therapeutic education - 

Physical rehabilitation 

 

 

Cushman, 2018 Reducing headache with pharmacological treatment - 

Yerry, 2015 Reducing headache with botulinum toxin injections + 



Janak, 2015 Reducing headache with pharmacological and musculoskeletal therapy + 

Leung, 2016 Reducing headache with rTMS + 

Józefowicz-

Korczyńska, 2018 Treating benign paroxysmal vertigo with canalith repositioning therapy + 

Weightman, 2010 Treating vertigo with vestibular rehabilitation + 

Naguib, 2014 Treating balance disorders with Betahistine dihydrochloride + 

Hoffer, 2013 Treating vertigo with n-acetyl cysteine + 

Jankowski , 1990 Treating fatigue with a circuit training program + 

Giordon, 1998 Treating fatigue with exercice + 

Rytter, 2018 Treating fatigue with neuropsychological treatment and physiotherapeutic coaching + 

Johansson, 2016 Treating fatigue with methylphenidate + 

Cognitive rehabilitation 

 

 

Mcallister, 2011 Improving cognitive functions using alpha2-antagonists + 

Chen, 2013 Improving cognitive functions using a cerebrolysin therapy + 

Fann, 2001 Improving cognitive functions using an antidepressant + 

Koski, 2014 Improving cognitive functions using rTMS + 

Naeser, 2014 Improving cognitive functions using transcranial red/near-infrared light emitting diodes therapy (LED) + 

Hipskind, 2019 Improving cognitive functions using transcranial red/near-infrared light emitting diodes therapy (LED) + 

Harch,  2017 Improving cognitive functions using hyperbaric oxygen + 

Boussi-Gross, 

2013 Improving cognitive functions using hyperbaric oxygen + 

Weaver, 2018 Improving cognitive functions using hyperbaric oxygen + 

Mozayeni, 2019 Improving cognitive functions using hyperbaric oxygen + 

Walker, 2014 Improving cognitive functions using hyperbaric oxygen - 

Wolf, 2012 Improving cognitive functions using hyperbaric oxygen - 

Cifu, 2014 Improving cognitive functions using hyperbaric oxygen - 

Cifu, 2014 Improving cognitive functions using hyperbaric oxygen - 



Waid-Ebbs, 2014 Improving executive functions using Goal Management Training + 

Palmese, 2000 Improving attentional functions using a specific attentional training + 

Storzbach, 2017 

Improving attentional, mnesic, executive functions using an association of several rehabilitation techniques (compensatory 

cognitive training, associating interactive didactic presentations, in-class discussions, cognitive strategies learning (like 

time management, internal memory strategies, self-monitoring or goal setting), and external aids) + 

Kontos, 2018 

Improving cognitive functions using several interventions on sleep, vestibular and oculomotor systems, cognitive 

functions and psychological state + 

Rábago, 2011 Improving attentional and executive functions using Virtual Reality + 

Van Vleet, 2015 Improving attentional functions using a computerized attentional training + 

Cooper, 2017 

Improving functional cognitive symptoms using therapist-directed cognitive rehabilitation and integrated therapist-

directed cognitive rehabilitation combined with cognitive-behavioural psychotherapy  + 

Vik, 2018 Improving cognitive functions using music playing + 

Yost, 2013 Improving cognitive functions using Yoga or Qigong + 

Azulay, 2013 Improving cognitive functions using mindfulness-based stress reduction therapy + 

Psychological care 

 

 

Scheenen, 2017 

Reducing anxiety and depression using an early Cognitive Behavioral Therapy Intervention (CBTi) compared to telephone 

counselling  - 

Gil-Jardine, 2018 

Reducing the risk of PTSD and PCS at 3 months using a single eye movement desensitization and reprocessing 

intervention in patients with high risk of PTSD  + 

Morries, 2015 Improving sleep quality using near infrared light + 

Vuletic, 2016 

Improving sleep quality using therapeutic education (using brochures) associating with telephone-based problem-solving 

(PST) treatment  

+ at 6 

months, - 

at 12 

months 

Waldron, 2013 Reducing anger, depression, anxiety and PTSD using Cognitive and Behavioral Therapy + 

Block, 2013 Reducing psychological troubles using Cognitive and Behavioral Therapy + 

Cole, 2015 Reducing PTSD using mindfulness-based stress reduction therapy  + 

Janak, 2017 

Reducing PTSD using multidisciplinary care including cognitive rehabilitation, vestibular intervention, headache 

management and integrated behavioral healthcare  + 



 

Table 1. Studies focusing on preventing and caring post-concussion symptoms after mild Traumatic Brain Injury: presentation of the goal of the 

intervention and of the effect (+=positive, -=negative) of each intervention detailed.  




