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Introduction
Although the expected recovery trajectory and treatment 

protocols are reasonably well established for moderate and 
severe traumatic brain injury (TBI), there does not appear to be a 
definitive consensus on the gold stand of treatment for mild TBI. 
This dilemma would seem counterintuitive given that mild TBI is 
the most common type of TBI and comprises 70%–80% of all such 
injuries [1]. Moreover, there is a plethora of empirical research on 
mTBI, but not much consensus regarding most relevant matters. For 
most individuals with mTBI the recovery is reasonably predictable 
as approximately 80% of these individuals are asymptomatic at 6 
months post injury [2]. A small subset of people with mTBI report 
persistent postconcussive symptoms (PPCS) that can last very long 
post injury. Many clinicians feel that the severity and duration of 
reported symptoms is inconsistent with the objective physical data 
and brain imaging findings. A body of research suggests that while the 
symptoms may be temporally related to the mTBI, the symptoms may 
not be caused by neurological dysfunction. Several empirical studies 
suggest that postconcussive symptoms are not specific to MTBI but 
rather are more frequent among MTBI patients than among trauma-
experiencing controls [3]. Patients with more than three PCS after a 
head trauma are usually diagnosed with post-concussion syndrome 
[4].

From a neuropsychological perspective, the common lingering 
cognitive symptoms include impaired attention, executive function, 
memory, and processing speed [5]. Physical symptoms often include 
fatigue, sleep disturbance, headache or pain, vertigo or dizziness, 
visual strain, sensitivity to light and/or noise, and poor balance are 
reported frequently.  Psychological symptoms typically include 
emotional dysregulation, with symptoms of anxiety, depression, low 
frustration tolerance, and irritability.

Symptoms are often severe enough to cause substantial interference 
with daily activities. Depending on how disability is defined, 5% to 
15% of people with mTBI are noted to have compromised functioning 
at one year after their injury [6]. At this time, there is no consensus on 
how to help these persistently symptomatic individuals. The reason 
being that there is an unclear etiology for the symptoms and there is 
the potential for some of these individuals to have similar symptoms, 
but perhaps a different etiology. This issue, and heterogenous nature 
of these persistently symptomatic individuals really highlights the 
need for these cases to be conceptualized on a case by case basis.

Mild TBI and Physiology
Research by Giza and Hovda [7] and others suggest that sufficient 

mechanical force to the head can cause a multi-tiered neuro-metabolic 
cascade involving: ionic shifts, neuronal depolarization, unregulated 
release of excitatory transmitters, and reduced cerebral blood flow. 
Despite the potential for significant neuronal dysregulation, often 
persistent symptoms are conceptualized as being psychogentic or 
intentional and not physiologically based. 

The persistent symptoms have been shown to be related to a diverse 
range of processes. The development of these symptoms is predicated 
on a complex set of factors including neural injury produced by mild 
TBI, patient symptom expectations, preexisting and/or comorbid post-
traumatic psychiatric disorders, and occasionally on conscious and/or 
unconscious efforts to obtain primary and secondary gains [8,9]. This 
likely heterogenous nature of this group is further complicated by 
potential clinician bias and perhaps what we have yet to understand 
about concussion pathophysiology. There is also a plethora of brain 
imaging issues that complicate these cases, for example, there are 
individuals with mTBI who have negative MRIs using the 1.5T 
scanners, but whom have been found to have positive findings with 
the 3T scanner [10]. Other imaging research has shown that initial 
imaging is misread at times and the actual incidence of imaging 
findings may be higher than some clinicians estimate. ADD. Another 
problematic issue is that mild TBI produces no significant findings on 
conventional clinical neuroimaging (i.e., CT or MRI scanning). This 
belief is not fully supported by the literature [11]. In fact, several large 
studies [12] representing data from approximately 4000 persons with 
mild TBI (GCS = 15) demonstrate early abnormalities on computed 
tomographic (CT) scanning in 5%–10% of these individuals. Studies 
evaluating CT abnormalities among persons with GCS scores of 13 
or 14 suggest a rate of 20%–35% [13]. Some literature suggests that 
structural brain imaging does not measure the physiological changes 
thought to cause post concussive symptoms. 

Treatment Options for mTBI
Several studies suggest that early post injury brain injury 

education may help foster a more predictable and positive recovery 
[2]. For those individuals who develop persistent symptoms, specific 
symptomatic treatment is often necessary. There is a growing body 
of empirical research suggesting that some of these persistently 
symptomatic individuals may benefit from comprehensive 
treatment involving multiple disciplines. The treatment of persistent 
postconcussive symptoms is complicated by the unclear etiology of 
these symptoms. Initial self-reported PPCS severity is associated with 
a host of both injury-related and non–injury-related factors. These 
factors include psychological comorbidities [14, 15], depression 
[16,17], misattribution of symptoms [18,19] and potential disability 
compensation [20,21]. Because the etiology of PPCSs is multifactorial, 
many experts recommend a multidisciplinary treatment to address 
patient needs [22,23,16].
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Case Study
Ms. W is a 55-year-old woman with 16 years of education and 

is employed as an office manager for a health care clinic. She was 
involved in a motor vehicle collision. She was wearing a shoulder 
harness seatbelt, her airbags deployed and she suffered no loss of 
consciousness, but some momentary confusion and a high level of 
anxiety just after the accident. When EMS arrived 15 minutes after 
the accident her GCS was 15. Ms. W reported significant fatigue, 
difficulty concentrating, some difficulty with balance, frequent 
headaches, and frequent forgetfulness. Following the accident, 
she did not return to work, had consultations with her primary 
care provider, a neurologist consultation, and a chiropractor. She 
remained symptomatic for 6 months, at which time she was admitted 
to a multidisciplinary brain injury rehabilitation program. At that 
program she worked with physical therapy on her deconditioning, 
pacing skills, and some vestibular issues she had. Occupational 
therapy focused on work simulation tasks, and pain management 
strategies. A psychologist worked on coping skills and pain 
management. The treatment team had to all reinforce the message 
that return to work is possible and realistic option. It appeared that 
Ms. W had assumed that a successful return to work was not likely. 
This is something the rehabilitation team addressed in a coordinated 
manner. As with other cases, it appeared that hearing a consistent 
prognostic message from therapists of various disciplines was able 
to shape her expectations. The initial estimated length of stay was 
1 month, but ultimately it took three months to transition her back 
to work. Had she been discharged at one month, the outcome likely 
would have been negative. Neuropsychological testing which was 
completed early during her treatment was entirely normal and all 
scores were in the average range of functioning except for a measure 
involving information processing speed. Ms. W genuinely thought 
she had measurable cognitive impairments and was surprised at her 
average range attention and short-term memory skills. Symptom 
validity testing was passed and personality/mood testing suggested 
some possible depression symptoms. Ms. W interacted very positively 
with other patients and we believe she likely got some therapeutic 
benefit from peer support. In this type setting there were concerns of 
having someone with a mild injury interacting with people with more 
severe injuries and perhaps a very different prognosis. Despite this, 
Ms. W often doubted her recovery potential, but received good peer 
support, and ultimately learned to believe in her ability to resume her 
pre-injury life activities.   

Conclusions
Because the symptoms are diverse and often involve multiple 

body systems it would appear appropriate to have multiple disciplines 
involved in the care and due to the potential for psychological overlay, 
it may be necessary for a psychologist to consulta and collaborate 
with other disciplines to maximize the efficacy of the treatments and 
to craft the ideal messages offered by treating clinicians. 

Many of these individuals who has persistent symptoms may have 
issues that can be treated clinically. The view of them as treatment 
resistant may stem from not understanding the etiology. This appears 
where these cases become complex and may require treating clinician 
to consider all potentially causal variable whether it be medication 
side effects, conscious and nonconscious psychological factors, sleep 

(insomnia, apnea, and other sleep issues), medical comorbidities, and 
the effects of pain on functioning.  

The case described above was not involved in litigation, but 
had several of the issues which could cause a clinician to question 
her motivation and prognosis. Specifically, she was relatively long 
post injury, not back to work, and not making any notable recovery 
until multidisciplinary treatment had begun. This case is just one 
example of many mTBI individuals who are appropriately served in 
by an interdisciplinary team. Some take home tips for treating this 
population include: have a cohesive team message to the patient, 
create the clear expectation that symptoms will improve, the dialogue 
should be about how and when (not if) to return to work and other 
activities, treatment should have short-term achievable goals, coping 
skills training should be part of the treatment regime, and try not to 
mix mTBI folks with individual with moderate and severe injuries.   

References
1.	 Jennett B. Epidemiology of head injury. Journal of Neurology and 

Neurosurgery Psychiatry. 1996; 60: 362–369.

2.	 Wade DT, Crawford S, Wenden FJ, King NS, Moss NE. Does routine 
follow-up after head injury help? A randomized controlled trial. J Neurology, 
Neurosurgery and Psychiatry. 1997; 62: 478–484. 

3.	 Kraus JF, Hsu P, Schafer K, Afifi AA. Sustained outcomes following mild 
traumatic brain injury: results of a five-emergency department longitudinal 
study. Brain Injury. 2014; 28:1248-1256. 

4.	 Rose SC, Fischer AN, Heyer GL. How long is too long? The lack of consensus 
regarding the post-concussion syndrome diagnosis. Brain Injury. 2015; 29: 
798-803. 

5.	 Lundin A, de Boussard C, Edman G, Borg J. Symptoms and disability 3 
months after mild TBI. Brain Injury. 2006; 20: 799-806.

6.	 Alves W, Macciocchi SN, Barth JT. Postconcussive symptoms after 
uncomplicated mild head injury. Journal of Head Trauma Rehabilitation. 
1973; 8: 48–59.

7.	 Giza GC, Hovda DA. The neurometabolic cascade of concussion. Journal of 
Athletic Training. 2001; 36: 228-235.

8.	 McMillan, Ian H, Robertson, D Brock, L Chorlton. Brief mindfulness training 
for attentional problems after traumatic brain injury: A randomized control 
treatment trial. Neuropsychological Rehabilitation. 2002; 12: 117-125.

9.	 Wood R. Understanding the miserable minority: A diathesis-stress paradigm 
for post concussive syndrome. Brain Injury. 2004; 18: 1135-1153.

10.	Scheid R, Ott D, Roth H, Schroeter M and Yves von Cra-mon D. Comparative 
magnetic resonance imaging at1.5 and 3 Tesla for the evaluation of traumatic 
microbleeds. Journal of Neurotrauma. 2007; 24: 1811-1816.

11.	Williams DH, Levin H, Eisenberg H. Mild head injury classification. 
Neurosurgery. 1990; 27: 422–428. 

12.	Haydel MJ, Preston CA, Mills TJ, et al. Indications for computed tomography 
in patients with minor head injury. New England journal of Medicine. 2000; 
343: 100–105.

13.	Shackford SR, Wald SL, Ross SE, et al. The clinical utility of computed 
tomographic scanning and neurologic examination in the management of 
patients with minor head injuries. Journal of Trauma. 1992; 33: 385–394.

14.	Belanger HG, Kretzmer T, Vanderploeg RD, French LM. Symptom complaints 
following combat-related traumatic brain injury: relationship to traumatic brain 
injury severity and posttraumatic stress disorder. Journal of the International 
Neuropsychological Society. 2010; 16: 194–199.

15.	Cooper DB, Kennedy JE, Cullen MA, Critchfield E, Amador RR, Bowles AO. 
Association between combat stress and post-concussive symptom reporting 
in OEF/OIF service members with mild traumatic brain injuries. Brain Injury. 
2011; 25: 1–7.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1073884/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1073884/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC486856/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC486856/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC486856/
https://www.ncbi.nlm.nih.gov/pubmed/24841806
https://www.ncbi.nlm.nih.gov/pubmed/24841806
https://www.ncbi.nlm.nih.gov/pubmed/24841806
https://www.ncbi.nlm.nih.gov/pubmed/25870975
https://www.ncbi.nlm.nih.gov/pubmed/25870975
https://www.ncbi.nlm.nih.gov/pubmed/25870975
https://www.ncbi.nlm.nih.gov/pubmed/17060147
https://www.ncbi.nlm.nih.gov/pubmed/17060147
https://journals.lww.com/headtraumarehab/Abstract/1993/09000/Postconcussive_symptoms_after_uncomplicated_mild.7.aspx
https://journals.lww.com/headtraumarehab/Abstract/1993/09000/Postconcussive_symptoms_after_uncomplicated_mild.7.aspx
https://journals.lww.com/headtraumarehab/Abstract/1993/09000/Postconcussive_symptoms_after_uncomplicated_mild.7.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC155411/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC155411/
https://www.tandfonline.com/doi/abs/10.1080/09602010143000202
https://www.tandfonline.com/doi/abs/10.1080/09602010143000202
https://www.tandfonline.com/doi/abs/10.1080/09602010143000202
https://www.ncbi.nlm.nih.gov/pubmed/15545210
https://www.ncbi.nlm.nih.gov/pubmed/15545210
https://www.semanticscholar.org/paper/Comparative-magnetic-resonance-imaging-at-1.5-and-3-Scheid-Ott/941938882a4b0848e2322a119683a179dba7fc8f
https://www.semanticscholar.org/paper/Comparative-magnetic-resonance-imaging-at-1.5-and-3-Scheid-Ott/941938882a4b0848e2322a119683a179dba7fc8f
https://www.semanticscholar.org/paper/Comparative-magnetic-resonance-imaging-at-1.5-and-3-Scheid-Ott/941938882a4b0848e2322a119683a179dba7fc8f
https://www.ncbi.nlm.nih.gov/pubmed/2234336
https://www.ncbi.nlm.nih.gov/pubmed/2234336
https://www.nejm.org/doi/full/10.1056/NEJM200007133430204
https://www.nejm.org/doi/full/10.1056/NEJM200007133430204
https://www.nejm.org/doi/full/10.1056/NEJM200007133430204
https://www.ncbi.nlm.nih.gov/pubmed/1404507
https://www.ncbi.nlm.nih.gov/pubmed/1404507
https://www.ncbi.nlm.nih.gov/pubmed/1404507
https://www.ncbi.nlm.nih.gov/pubmed/19758488
https://www.ncbi.nlm.nih.gov/pubmed/19758488
https://www.ncbi.nlm.nih.gov/pubmed/19758488
https://www.ncbi.nlm.nih.gov/pubmed/19758488
https://www.ncbi.nlm.nih.gov/pubmed/21117916
https://www.ncbi.nlm.nih.gov/pubmed/21117916
https://www.ncbi.nlm.nih.gov/pubmed/21117916
https://www.ncbi.nlm.nih.gov/pubmed/21117916


Phys Med Rehabil Int 5(4): id1154 (2018)  - Page - 03

Perna R Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

16.	Janak JC, Cooper DB, Bowles AO, Alamgir AH, Cooper SP, Gabriel KP, et 
al. Completion of Multidisciplinary Treatment for Persistent Postconcussive 
Symptoms Is Associated With Reduced Symptom Burden. Journal of Head 
Trauma Rehabilitation. 2017; 32: 1-15.

17.	Iverson GL. Misdiagnosis of the persistent postconcussion syndrome in 
patients with depression. Archives of Clinical Neuropsychology. 2006; 21: 
303–310.

18.	Gunstad J, Suhr JA. “Expectation as etiology” versus “the good old days”: 
postconcussion syndrome symptom reporting in athletes, headache sufferers, 
and depressed individuals. Journal of the International Neuropsychological 
Society. 2001; 7: 323–333.

19.	Iverson GL, Lange RT, Brooks BL, Rennison VL.  “Good old days” bias 
following mild traumatic brain injury. Clinical Neuropsychologist. 2010; 24: 
17–37.

20.	DeViva JC, Bloem WD. Symptom exaggeration and compensation seeking 
among combat veterans with posttraumatic stress disorder. Journal of 
Trauma Stress. 2003; 16: 503–507.

21.	Frueh BC, Hamner MB, Cahill SP, Gold PB, Hamlin KL. Apparent symptom 
over reporting in combat veterans evaluated for PTSD. Clinical Psychological 
Review. 2000; 20: 853–885.

22.	Wicklund AH, Gaviria M. Multidisciplinary approach to psychiatric symptoms 
in mild traumatic brain injury: complex sequelae necessitate a cadre of 
treatment providers. Surg Neurol Int. 2013; 4: 50.

23.	Marshall S, Bayley M, McCullagh S, Velikonja D, Berrigan L. Clinical practice 
guidelines for mild traumatic brain injury and persistent symptoms. Canadian 
Family Physician. 2012; 58: 257–267, e128–e240.

Citation: Perna R. Mild TBI, Rehabilitation, and Case Study. Phys Med Rehabil Int. 2018; 5(4): 1154.Phys Med Rehabil Int - Volume 5 Issue 4 - 2018
ISSN : 2471-0377 | www.austinpublishinggroup.com 
Perna. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/26709579
https://www.ncbi.nlm.nih.gov/pubmed/26709579
https://www.ncbi.nlm.nih.gov/pubmed/26709579
https://www.ncbi.nlm.nih.gov/pubmed/26709579
https://www.ncbi.nlm.nih.gov/pubmed/16797916
https://www.ncbi.nlm.nih.gov/pubmed/16797916
https://www.ncbi.nlm.nih.gov/pubmed/16797916
https://www.ncbi.nlm.nih.gov/pubmed/11311033
https://www.ncbi.nlm.nih.gov/pubmed/11311033
https://www.ncbi.nlm.nih.gov/pubmed/11311033
https://www.ncbi.nlm.nih.gov/pubmed/11311033
https://www.ncbi.nlm.nih.gov/pubmed/14584635
https://www.ncbi.nlm.nih.gov/pubmed/14584635
https://www.ncbi.nlm.nih.gov/pubmed/14584635
https://www.ncbi.nlm.nih.gov/pubmed/11057375
https://www.ncbi.nlm.nih.gov/pubmed/11057375
https://www.ncbi.nlm.nih.gov/pubmed/11057375
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3640226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3640226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3640226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3303645/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3303645/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3303645/

	Title
	Introduction
	Mild TBI and Physiology
	Treatment Options for mTBI
	Case Study
	Conclusions
	References

