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THE IMPACT OF CHIROPRACTIC
MANAGEMENT ON A 15-YEAR-OLD MALE
DIAGNOSED WITH POST-CONCUSSION
SYNDROME AND WHIPLASH:
A CASE REPORT
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Corporation (ACC) NZD 1,450,643,667 for the period
of January 2012 to December 2016. (2) This accounts
for about 24,000 cases of concussion every year. (3) The
incidence of mild traumatic brain injury (mTBI) in the
New Zealand population rated moderate to serious was
432 per 100,000. (2)

ABSTRACT
Objective: To describe the management of a 15-year-old
male who suffered a fall and was diagnosed with postconcussion syndrome and whiplash.
Clinical Features: A 15-year-old male experienced a frontal
impact injury to the head. He sought chiropractic care for
the management of neck pain, dizziness and headache
1 week after his injury.

Post-Concussion Syndrome (PCS), also termed as
traumatic brain injury or TBI, is defined as an alteration
in brain function or other brain pathology caused by an
external force. (4) An example would be a blow to the
head, causing coup and contrecoup to the brain. (4) In
New Zealand, infants, children and adolescents are at a
higher risk than other age groups for TBI. (5) The term
post-concussion syndrome, and TBI or mTBI will be used
interchangeably, to reflect the current research.

Intervention and Outcome: Manual therapy included
high-velocity low-amplitude (HVLA) chiropractic spinal
manipulation (SMT) and soft-tissue therapy. Cervical
stretches were provided. The patient had a total of
10 treatments over a period of 8-weeks. Additional
recommendations included nutritional supplementation,
increased hydration, referral for acupuncture and
monitoring by a concussion clinic.

There is a growing research related to the progression of
PCS. Studies show that many people affected by mTBI
do not report or seek medical treatment. (5) Concussion
syndrome involves the following clinical findings as
stated by the 5th international conference on concussion
in sport held in Berlin, October 2016. (6)

Conclusion: This case study demonstrates improvements
in post-concussion symptoms and whiplash in a 15-yearold male following chiropractic care. Further research
is required to investigate the effects of chiropractic
treatment on post-concussion syndrome. (J Contemporary
Chiropr 2020;3:80-85)

• Symptoms: somatic (e.g.; headache), cognitive
(e.g.; feeling like in a fog) and/or emotional
symptoms (e.g.; lability)

Key Indexing Terms: Chiropractic; Post-Concussion
Syndrome; Whiplash Injuries; Soft Tissue; Therapy;
Adolescents

• Physical signs (e.g.; loss of consciousness,
amnesia, neurological deficit)

INTRODUCTION

• Balance impairment (e.g.; gait unsteadiness)

The World Health Organization (WHO) estimates that
approximately 10 million people are affected annually by
traumatic brain injury (TBI), and it is an injury that will
surpass many fatal diseases as the primary cause of death
and disability in 2020. (1) In New Zealand, there were
97,955 claims for TBI, costing the Accident Compensation

• Behavioral changes (e.g.; irritability)

1

• Cognitive impairment (e.g.; slowed reaction
times)
• Sleep/wake disturbance (e.g.; somnolence,
drowsiness)
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Recovery time for concussion has not yet been accurately
determined. (7). Previous literature suggests, symptoms
of mTBI experienced by adults would resolve within 10
days; however, the symptoms could stay up to 4 weeks.
(7) Children aged 10-17 years old show a decrease of postconcussive symptoms over a span of 30 days after injury.
(7) However, individuals with PCS would normally
recover within the first 3 months. (8) The recovery time
for children requires further research to investigate the
changes that occur.

The patient was admitted to hospital for 2 days
following the incident. Here a full physical exam, lab
examinations and vitals were done, ruling out other
pathology. Immediately following the injury, there were
no symptoms indicating the presence of a concussion;
however, about 1 week after the injury symptoms began
to appear.
He initially sought care for neck and posterior occipital
pain headaches and dizziness. His chief complaint was
his inability to conduct his activity of daily living (ADL)
and his parents reported his behavior had changed after
the injury. There was a constant dull ache present at the
posterior aspect of his occipital and cervical spine, with a
visual analog scale (VAS) ranging from 4-7/10. A cervical
spine examination was done and included neurological
and orthopedic exam procedures. He was referred for an
x-ray to rule out fracture and to his general practitioner
(GP) for a second confirmatory diagnosis opinion. It
is standard protocol in New Zealand for chiropractors
to refer to a GP when a patient is suspected of having
suffered a concussion in order to monitor their progress
and screen for more serious pathology. There were no
fractures or other pathologies found on the x-ray. The
diagnosis of PCS and whiplash were confirmed by the GP
and concussion clinic.

Conventional treatment for PCS involves medication,
education, support and reassurance initially in mainstream
treatment. (9,10) Recently there has been more involvement
of psychotherapy, cervical and vestibular rehabilitation.
(7,9,11) These are provided by many health practitioners,
including chiropractors, among other practitioners.
(7,9,11) A limited number of case reports reporting
improvement in TBI symptoms through chiropractic
management are present in the current research. (12-20)
Whiplash is defined by the Quebec task force on
whiplash as "bony or soft tissue injuries" resulting "from
rear-end or side-impact, predominantly in motor vehicle
accidents, and from other mishaps" as a result of "an
acceleration-deceleration mechanism of energy transfer
to the neck." (21) In this paper the wording of whiplash
and whiplash-associated disorders (WAD) will be used
interchangeably, as whiplash by definition is a diverse
presentation. There are a series of symptoms that may
occur from whiplash that affects the neck. It often affects
the cervicothoracic region. This may lead to headache,
proprioception issues, dizziness, nausea, visual and
auditory dysfunction, cognitive impairment, and similar
signs and symptoms associated with concussion. (22,23)

A SCAT5 form was used to evaluate the patient's
concussion throughout his care (Table 1). This evaluation
form is currently used internationally to assist in
the evaluation of patients suspected of suffering a
concussion. (6) It looks at the athlete background,
symptom evaluation, cognitive screening (including
orientation, immediate memory, and concentration) and
neurological screening (including balance). (6)

Conventional treatment for whiplash involves medication,
chiropractic management, physiotherapy rehabilitation
and psychology. (21,23,24) The management of whiplash
varies depending on acuteness and chronicity of
patient management, such as the use of collars. (21,2426) Radiographic imaging may be incorporated into
the evaluation of a whiplash injury to help rule out
fracture or joint dislocation; however, many findings
were found in chronic patients compared to acute
patients. (24,25,27) There are several research articles
reporting improvement in whiplash symptoms through
chiropractic management. (28,29)

A spinal exam found regions such as occiput, C1, C4,
T1, T1 rib, T4, T7, T9, bilateral distal clavicles to have
involvement. Muscles involved included the subicular
occipitals, levator scapulae, sternoclavicular muscles and
scalenes.

CASE REPORT

The Buffalo Treadmill Test (BTT), performed by the
concussion clinic, is designed to show the highest heart
rate achieved without presenting symptoms of mTBI
(30). There was an increase in heart rate from the first and
second BTT from 106 to 135bpm; the only intervention
given was chiropractic treatment. No other BTT’s were
conducted after the second test due to the patient's rapid
recovery.

Clinic Features

Intervention and Outcomes

A 15-year-old male fell forward headfirst into a bed frame
and struck the frontal region of his head. This incident
resulted in a hyperextension (whiplash) force being
applied to his cervical spine along with external injuries
to his head due to impact.

The patient was adjusted using diversified technique,
in combination with soft tissue therapy and myofascial
release. The main spinal segments adjusted were the
occiput, C1, C4, T1, T1 rib and T4. Soft tissue therapy
treatment was done on mainly subicular occipitals
81
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Table 1. SCAT 5 Results
*Due to COVID-19 virus pandemic restrictions
Date

16/01/20

30/01/20

27/02/20

*26/03/20

Symptom Number (of 22)

15

15

7

3

Symptom Severity Score
(of 132)

53

38

12

5

Orientation (of 5)

5

5

5

*

Immediate Memory (of 15) 12

13

15

*

Concentration (of 5)

1

3

2

*

Neuro Exam (of 5)

1

4

4

*

Balance Errors (of 30)

o

o

1

*

Delayed Recall

0

5

5

*

% Feeling Normal

50%

65%

85%

98%

and levator scapulae muscles. Initially, the treatment
was twice a week for a duration of 3 weeks, followed
by a reduction to once a week for 3 weeks and finally
1 treatment after another 2-week interval. Nutritional
supplementation included increasing omega-3 fatty acids
along with increased water consumption (31). The patient
performed basic stretches to aid with recovery at home.
The SCAT5-form was used to measure the improvement
to ensure he was improving. (6) He was then referred for
2 acupuncture treatments to help with the imbalance of
muscles in his neck and shoulders.

was the 5th international conference on concussion in
sport, held in Berlin, in October 2016. (8) Chiropractic
educational programs are shown to be competent in
the management of concussion, chiropractors are given
an option to pursue postgraduate studies to further
their management of individuals with concussion.
(32) Chiropractors are quite diverse in their manual
treatment approaches for the evaluation and management
of concussions. Individuals who have sustained a
concussion may find manual therapy important as a part
of their recovery because of the presence of cervicogenic
components (22).

He was also monitored by the concussion clinic and was
provided advice for cognitive and physical issues such
as time spent at school and exercise level using the BTT.
As he improved, the concussion clinic advised him to
gradually increase exercise his level in an effort to aid
with heart rate and accelerate recovery. This included
moving from walking to jogging and finally to running,
in combination with isometric exercises at the end of his
care.

There are several studies investigating the effect of
chiropractic on whiplash. (24,28,29,33) One systematic
review concluded that there was a baseline of evidence
that chiropractic treatment can help manage WAD. (29)
However, there are reports for chiropractic treatment
for WAD within the paediatric population, mostly in
concussion case studies; otherwise, literature only shows
cervical manipulation used for pediatric cases. (19,20).

He reported feeling better about 3-4 weeks before the
end of his chiropractic care plan. This was affirmed by
the chiropractor who had seen him before the injury.
This was also confirmed by the concussion clinic around
a similar period. The standard of the final SCAT5 was not
to the same level as the initial SCAT5, when the patient
reported alleviating symptoms due to the COVID-19
virus pandemic. Improvement is illustrated in Table 1.
The patient was referred back to the same GP for clearance
of the PCS, and after the GP's assessment he was cleared
for normal activities.

There is limited research for chiropractic management of
mTBI symptoms. However, there have been several case
reports showing improvement in mTBI symptoms after
chiropractic treatment. (12-20) One case report found
positive results for 3 young athletes with concussion.
Chiropractic treatment including adjustments and soft
tissue therapies improved concussion. (19) There have
been similar improvements in the paediatric population.
(13-17)
PCS and WAD may occur simultaneously since they
share similar mechanisms of onset. Symptoms associated
with PCS and WAD may be similar, potentially making
it difficult to distinguish between these conditions.
(6,23) In saying this, the symptoms present in this case
are unclear whether the impact to the head damaged
structures in the spine or the brain or both. (6,22,27) The
chiropractor managed the majority of this case looking

DISCUSSION
Chiropractors see a range of conditions in their offices.
They must be up-to-date current guidelines and literature,
including the management of individuals suffering from
concussion. (32) The most recent concussion guideline
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at the musculoskeletal and cognitive issues. Having the
GP and concussion clinic involved in the management
ensured the patient was following the appropriate
recovery for his injury. (8,10) A study performed by
Treleaven compared individuals suffering from postconcussion headaches to a control group. (33) They
discovered that the post-concussion headache group had
upper cervical dysfunction with pain, an increased rate
of cervical muscle tightness and weaker neck flexion.
This provides some initial support to the concept that the
upper cervical spine may display dysfunction when postconcussion headaches are present, and may be associated
with the symptomatology of PCS and WAD. Additionally,
the WHO Collaborating Centre Task Force on mTBI
suggests that WAD can result in cognitive deficits seen in
mTBI , but more research is needed to establish a stronger
relationship (4)
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The current research suggests that spinal misalignments
can change the way the central nervous system (CNS)
processes sensory motor integration. (34) TBI is known
to have cognitive alterations resulting in abnormal
integration. (4,6) The symptoms seen in TBI are influenced
by the integration of sensory information such as balance,
visual processing, motor control and proprioception.
(8,11,34) The current research demonstrates improvement
in sensory integration following spinal manipulations,
indicating there is scope for chiropractic research to
investigate these sensory integration functions. (34,35)
This could also lead to chiropractic treatment playing
a role in aiding with the reduction of post-concussion
symptoms and whiplash. It is possible that providing the
patient with chiropractic treatment has improved their
SMI and thus reduced their symptoms.

REFERENCES

Limitations
A limitation of this case study is that the patient’s
recovery period falls just within the 3 months of
the natural progression period. (8) It is unclear that
chiropractic treatment of SMT and soft tissue therapy
did reduce the period of recovery or that it followed the
natural progression. Although chiropractic compromised
the majority of the treatment for this individual, there
still were components of treatment provided by the
concussion clinic in terms of cognition/exercise advice
and acupuncture treatment for muscle imbalances.

1.

Hyder A, Wunderlich C, Puvanachandra P, Gururaj
G, Kobusingye O. The impact of traumatic brain
injuries: A global perspective. NeuroRehabilitation
2007;22(5):341-353

2.

King D, Hume P, Hardaker N, Pearce A, Cummins
C, Clark T. Traumatic brain injuries in New Zealand:
National Insurance (Accident Compensation
Corporation) claims from 2012 to 2016. J Neurological
Sci 2019;399:61-68

3.

ACC. Injury Statistics Tool. 2014. http://www.acc.co.nz/
about-acc/statistics/injury-statistics/index.htm#results.
Accessed 2nd March 2020

4.

Carroll L, Cassidy J, Holm L, Kraus J, Coronado V.
Methodological issues and research recommendations
for mild traumatic brain injury: the who collaborating
centre task force on mild traumatic brain injury. J
Rehabil Med 2004;36(0):113-125

5.

Te Ao B, Tobias M, Ameratunga S et al. Burden of
traumatic brain injury in New Zealand: incidence,
prevalence and disability-adjusted life years.
Neuroepidemiol 2015;44(4):255-261

6.

Meeuwisse W, Schneider K, Dvorak J, Omu O, Finch
C, Hayden K et al. The Berlin 2016 process: a summary
of methodology for the 5th International Consensus
Conference on Concussion in Sport. Br J Sports Med
2017;:bjsports-2017-097569

7.

Crowe L, Collie A, Hearps S et al. Cognitive and
physical symptoms of concussive injury in children: a
detailed longitudinal recovery study. Br J Sports Med
2015;50(5):311-316

8.

Outcome from mild traumatic brain injury. Iverson GL,
Curr Opin Psychiatry 2005; 18(3):301-17

CONCLUSION
This case study demonstrates improvements in PCS
and WAD in a 15-year-old male following chiropractic
management. Current research has shown improvement
for whiplash as discussed; however, further research
is required to investigate the effects of chiropractic
treatment on post-concussion syndrome.

83

J Contemp Chiropr 2020, Volume 3

Post-Concussion Syndrome
Patel

9.

Chong C. Management strategies for post-concussion
syndrome after mild head injury: a systematic review.
Hong Kong J Occupational Ther 2008;18(2):59-67

10.

Moreau W, Nabhan D. Development of the 2012
American Chiropractic Board of Sports Physicians
position statement on concussion in athletics. J Chiropr
Med 2013;12(4):269-273

21.

Freeman MD, Croft AC, Rossignol AM. “Whiplash
associated disorders: redefining whiplash and its
management" by the Quebec Task Force: a critical
evaluation. Spine 1998;23(9):1043-1049

22.

Marshall CM, Vernon H, Leddy JJ, Baldwin BA. The role
of the cervical spine in post-concussion syndrome. Phys
Sports Med 2015;43(3):274-284

11.

Alsalaheen B, Whitney S, Mucha A, Morris L, Furman
J, Sparto P. Exercise prescription patterns in patients
treated with vestibular rehabilitation after concussion.
Physiother Res International 2012;18(2):100-108

23.

Rodriquez A A, Barr KP, Burns SP. Whiplash:
pathophysiology, diagnosis, treatment, and prognosis.
Muscle & Nerve: J Am Assoc Electrodiagnostic Med
2004;29(6):768-781

12.

Shane E, Pierce K, Gonzalez J, Campbell N. Sports
chiropractic management of concussions using
the Sport Concussion Assessment Tool 2 symptom
scoring, serial examinations, and graded return to play
protocol: a retrospective case series. J Chiropr Med
2013;12(4):252-259

24.

Foreman SM, Croft AC. Whiplash injuries: the cervical
acceleration/deceleration syndrome. Baltimore, MD;
Lippincott Williams & Wilkins 2002

25.

Van Goethem JW, Biltjes IG, Van den Hauwe L, Parizel
PM, De Schepper AM. Whiplash injuries: is there a role
for imaging?. European J Radiol 1996;22(1):30-37

26.

Borchgrevink GE, Kaasa A, McDonagh D, Stiles TC,
Haraldseth O, Lereim I. Acute treatment of whiplash
neck sprain injuries: a randomized trial of treatment
during the first 14 days after a car accident. Spine
1998;23(1):25-31

27.

Pettersson K, Hildingsson C, Toolanen G, Fagerlund M,
Björnebrink J. Disc pathology after whiplash injury: a
prospective magnetic resonance imaging and clinical
investigation. Spine 1997;22(3):283-287

28.

Woodward MN, Cook JC, Gargan MF, Bannister GC.
Chiropractic treatment of chronic ‘whiplash’ injuries.
Injury. 1996 Nov 1;27(9):643-5.

29.

Shaw L, Descarreaux M, Bryans R, et al. A systematic
review of chiropractic management of adults with
Whiplash-Associated Disorders: recommendations for
advancing evidence-based practice and research. Work
2010;35(3):369-394

30.

Haider MN, Leddy JJ, Wilber CG, et al. The predictive
capacity of the Buffalo Concussion Treadmill Test
after sport-related concussion in adolescents. Frontiers
Neurol 2019;10

31.

Philpott JD, Witard OC, Galloway SD. Applications of
omega-3 polyunsaturated fatty acid supplementation
for sport performance. Res Sports Med 2019 Apr
3;27(2):219-237

13.

Senecal I, Kazemi M. Case studies of chiropractic
care of sports-related concussion in two adolescent
Taekwondo athletes. Acta Taekwondo et Martialis
Artium (JIATR) 2017;4(2):13-20

14.

Olson HM, Tunning MJ, Boesch RJ. Chiropractic
management of musculoskeletal symptoms in a
14-year-old hockey player with postconcussion
symptoms: a case report. J Chiropr Med 2016;15(3):208213

15.

Hunt BB, BHK B, Holt K, Cade A. Improvement in
concussion symptoms of headache, poor concentration
and photophobia in a 13-year-old male receiving
chiropractic care: A case report. J Clin Chiropr
Pediatr1389.

16.

Moore J. Chiropractic management of the
craniocervical junction in poist-concussion syndrome:
a case series. JContemporary Chiropr 2019;2:92-102

17.

Pfefer MT, Cooper SR, Boyazis AM. Chiropractic
management of post-concussion headache and neck
pain in a young athlete and implications for return-toplay. Topics Integrated Health Care 2011;2(3):1-5

18.

Mayheu AM, Sweat MS. Upper cervical chiropractic care
of a patient with post concussion syndrome, positional
vertigo and headaches. J Upper Cerv Chiropr Res 2011
Jan 6;1:3-9

19.

Olson H, Tunning M, Lindholm S. Chiropractic
management of three young athletes with concussion.
Chiropr J Australia. 2018;46(1)

32.

20.

McArthur T, Olson HM. Concussion management in
an adolescent football player using individualized
rehabilitation along with spinal manipulation: a case
report. J Contemporary Chiropr 2019;2:18-24

Johnson CD, Green BN, Nelson RC, Moreau B, Nabhan
D. Chiropractic and concussion in sport: a narrative
review of the literature. J Chirop[r Med 2013;12(4):216229

33.

Treleaven J, Jull G, Atkinson L. Cervical
musculoskeletal dysfunction in post‐concussional
headache. Cephalalgia 1994;14(4):273-279

J Contemp Chiropr 2020, Volume 3

84

Post-Concussion Syndrome
Patel

34.

Haavik H, Murphy B. The role of spinal manipulation
in addressing disordered sensorimotor integration and
altered motor control. J Electromyography Kinesiol
2012;22(5):768-776

35.

Holt KR, Haavik H, Lee AC, Murphy B, Elley CR.
Effectiveness of chiropractic care to improve
sensorimotor function associated with falls risk
in older people: a randomized controlled trial. J
Manipulative Physiol Ther 2016;39(4):267-278

85

J Contemp Chiropr 2020, Volume 3

