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Abstract 
 
The purpose of this research was to present a case study in which two adolescent Taekwondo 

athletes received chiropractic care for the resolution of post-concussion headaches, neck pain, and 

dizziness. Both athletes sustained head injuries while participating in activities that happened less 

than 10 days prior to their first visit to a sports chiropractor. The patients were treated over three- 

and eight-week periods, respectively. The plan of management included rest and removal from 

sport, spinal manipulation, vibration soft-tissue therapy, acupuncture, patient education, home 

exercises, and advice on increasing dietary carbohydrates. At discharge, the first athlete fully re-

turned to Taekwondo competition, whereas the second athlete decided for personal reasons to 

retire from Taekwondo despite being cleared to practice. The chiropractic treatments provided in 

this case study may to be an option to Taekwondo athletes who sustain in-competition sports-

related concussion. 
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Introduction 

 

Sports-related concussion (SRC) is a common injury, 

which affects more than a million people in the United 

States each year (3). The term concussion was redefined 

in 2016 during the 5th International Conference on Con-

cussion in Sport as a “traumatic brain injury induced by 

biomechanical forces with several common clinical” (17). 

These forces can vary widely and include a direct blow to 

the head, face, neck, or elsewhere on the body with each 

blow resulting in an “impulsive” force transmitted to the 

head. SRC typically results in the rapid onset of short-

lived impairment of neurological function or clinical sign 

and symptoms that resolves spontaneously (17). 

Contact and fighting sports put the athlete at greater 

risk of sustaining a concussion; American football, soccer, 

rugby, hockey, boxing, and martial arts have been identi-

fied as high-risk sports for concussion (3). In a systematic 

review, Lystad (2013) found the concussion incidence 

rate per 1,000 athlete-exposures varied considerably 

across the studies examined (range: 0.0 to 50.2; median: 

4.9). However, those numbers are greater than in other 

contact and collision sports (e.g., American football and 

ice hockey), but smaller than in boxing. Furthermore, the 

                                                 
*Corresponding author: Isabelle Senécal, Division of Graduate Studies, Canadian Memorial Chiropractic College, 6100 Leslie Street, Toronto, 

Ontario, M2H 3J1. Email: isa_senecal@hotmail.com 

ISSN 2383-5958 online ⓒ 2017 Acta Taekwondo et Martialis Artium 

same systematic review stated that young adolescent 

Taekwondo athletes are at a greater risk of sustaining 

concussion injury than both younger (children) and older 

(adult) athletes (14). 

The diagnosis of SRC is based primarily on the his-

tory and physical examination findings. Assessment tools 

have also been developed to assist clinicians in the initial 

evaluation of the head injury and to monitor the progres-

sion of the athlete. The Sport Concussion Assessment 

Tool (SCAT3) was commonly used and includes back-

ground information, cognitive assessments, symptom 

scales, balance tests, and a neck examination (17). It is to 

be noted that a newer version of the SCAT 3, the SCAT 

5, is now accessible to clinician to assess concussion, but 

was not available at the time of those case studies.  

Signs and symptoms of a concussion are diverse and 

include somatic symptoms, physical signs, cognitive im-

pairment, emotional features, and sleep disturbances (17). 

Headaches, neck pain, and dizziness are the most com-

mon physical symptoms experienced after a concussion 

(9). With most concussions, the vast majority of symp-

toms in adolescents and adults resolve in the first 14 days 

after the initial injury. However, persistent symptoms 

(>14 days) have been reported in 10-15% of reported 
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cases (17). Those with persistent symptoms fall under the 

diagnosis of post-concussion syndrome (17). Diffuse ax-

onal injury and metabolic dysfunction are considered to 

be important factors in the post-concussion syndrome 

(16). Another proposed mechanism is the presence of a 

concomitant injury to the cervical spine associated with 

the head trauma (16). Studies have connected injuries to 

the cervical spine to concussion symptoms (16).  

 Chiropractic care is a manual therapy that can in-

volve manipulation of the spine. Evidence-based guide-

lines for the chiropractic treatment of headache and whip-

lash-associated disorders have been published (2). Unfor-

tunately, the research examining chiropractic care and 

post-concussion headache associated with neck pain is 

scarce The purpose of this paper is to present case studies 

of chiropractic care for two Taekwondo athletes suffering 

from post-concussion headaches, neck pain, and dizzi-

ness. Patients’ parent consent was obtained for the use of 

clinical information and documentation with respect to 

this case report. 

 

Case Study 1 

 

A 14-year-old elite female Taekwondo athlete visited 

a sports chiropractor nine days after receiving a kick to 

the left jaw during Taekwondo training. She reported no 

loss of consciousness, nausea, or vomiting at the time of 

the injury. However, she was disoriented, dizzy, and had 

a headache immediately following the impact. She 

stopped training and went home to rest. She started expe-

riencing neck pain the following day. She also reported 

she went back to school two days later, which aggravated 

her headache and neck pain. Despite these symptoms, she 

continued attending school. The day before her initial as-

sessment, she practiced Taekwondo poomsae (a series of 

offensive and defensive movements that preserve 

Taekwondo’s fundamental teachings), which also exac-

erbated her headache. 

 During the assessment, she reported constant sub-

occipital neck pain rated at 7 out of 10 in intensity and 

described her neck as “stiff and tight” with no radiation 

or referral. She reported that turning her head bilaterally 

further aggravated the neck pain. She also complained of 

pain in the temporal and frontal regions of the head that 

was intermittently accompanied by sharp headaches of 7-

8/10 in intensity. These sharp headaches were associated 

with photophobia (i.e., pain or discomfort in the eyes due 

to light exposure), but she denied any nausea, vomiting 

or aura. She reported mild dizziness when getting up from 

a seated position. Her Neck Disability Index (NDI) score 

was 20/45; five points were excluded from the NDI, be-

cause she did not drive. Her SCAT3 symptom severity 

score was 66/132, 0 being symptom free (Table 1). Her 

baseline SCAT3 symptom severity score, which was rec-

orded three months prior to the injury, was 28/132. 

 Upon examination, her blood pressure and heart rate 

were 106/72 mmHg and 60 beats/minute, respectively. 

Her active and passive cervical ranges of motion were 

mildly limited (by 25%) in lateral flexion and extension 

and reproduced her suboccipital pain. Palpation of her 

suboccipital musculature, right C0-1 and left C1-2 verte-

bral segments, reproduced her headaches. Bilateral trape-

zius, levator scapulae, rhomboid, and thoracic longissi-

mus muscles were hypertonic and tender. Motion palpa-

tion revealed restrictions and tenderness at C0-1 and C5-

6 on the right, C1-2 and C6-7 on the left, and the fourth 

costovertebral joints bilaterally. Cranial nerve (I-XII) and 

upper limbs neurological testing (including C5-T1 motor,  

 

Table 1. Consensus statement on concussion in sport RTP 

protocol (17) 

Rehabilitation 

stage 

Functional 

exercise at each 

stage of 

rehabilitation 

Objective of 

each stage 

Stage 1 

No activity 

Symptom 

limited physical 

and cognitive 

rest. 

Recovery 

Stage 2 

Light aerobic 

exercise 

Walking with 

<70% max HR, 

no resistance 

training 

Increase HR 

Stage 3 

Sport-specific 

exercise 

Jogging drills, 

no head impact 

activities 

Add movement 

Stage 4 

Noncontact 

training drills 

Complex 

Taekwondo 

drills (e.g., 

kicking), 

May start 

progressive 

resistance 

training 

Exercise, 

coordination, 

and cognitive 

load 

Stage 5 

Full contact 

practice 

Normal training 

activities 

Restore 

confidence; 

coaching staff 

assesses 

functional skills  

Stage 6 

Return to play 

Normal 

Taekwondo 

sparring 

 

RTP: return-to-play; HR: heart rate 
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sensory, and C5-7 deep tendon reflexes) were within nor-

mal limits. Based on the history and examination findings, 

the patient was diagnosed with SRC; a grade 2 whiplash 

associated disorder (WAD 2); cervical, thoracic, and cos-

tovertebral joint dysfunctions; and cervicogenic head-

aches.  

 She was treated eight times over five weeks 

(3x/week for the first week, 2x/week  for 1 week, and 

1x/week for 3 weeks) using spinal manipulation, Vibro-

max Therapeutics soft tissue therapy (VMTX), interfe-

rential current therapy, heat, and needle acupuncture 

(Du20, LI4). A graded return-to-play (RTP) protocol, as 

described in the “Consensus Statement on Concussion in 

Sport,” was adapted for the athlete’s care (Table 1) (28). 

Home neck stretches and balance exercises, such as sin-

gle leg stance and tandem stances (3 sets for 20 sec each), 

were also prescribed (Figures 1, 2, and 3). 

After her first treatment, she reported that her head-

aches were not exacerbated. The sports chiropractor also 

recommended a high carbohydrate diet, including real 

fruits juices to counteract any possible blood brain barrier 

damage and reduced intra-cerebral glucose levels associ-

ated with concussion (5). Notably, the athlete’s mother 

had observed that her daughter had been asking for 

“sweets” ever since the incident, which was highly unlike 

her usual dietary habits.  

During the second treatment session, the patient re-

ported an improvement in her headache’s intensity and 

frequency; however, some daily activities such as reading 

and climbing stairs continued to mildly aggravate her 

headaches. As a result, the patient was reminded to dis-

continue physical activity. On the patient’s third visit, she 

reported that she had experienced a transient headache, 

lasting a couple of minutes, once during the past few days 

at school. At this point, deep neck flexor strengthening 

and walking within tolerance were recommended (Figure 

3). The patient also reported that she was scheduled to 

take her Taekwondo black belt test within a couple of 

days and wished to proceed with the exam. Since the ath-

lete kept improving, moving forward in the steps of the 

RTP protocol and not showing signs of further head in-

jury complications, the sports chiropractor recommended 

she could complete the technical portion of the test, but 

without contact (i.e. she was barred from receiving any 

blows during sparring). She was further advised to dis-

continue the test if she experienced any headaches, dizzi-

ness, or exacerbation of her symptoms. In addition, the 

sports chiropractor contacted the athlete’s coach to ex-

plain this directive in the plan of management.  

Three days later, the athlete reported passing her test 

successfully, but had experienced mild headaches (last-

ing up to 10 minutes) after completion of the test. Fol-

lowing that, she reported only one headache in the previ-

ous four days and had been continuing with her daily ex-

ercises.  

Upon the first reassessment three weeks after the ini-

tial assessment (i.e.; a month after the injury), the patient 

reported no further headaches with any daily activities 

such as reading or climbing stairs. Her NDI score reduced 

to 4/45 and her SCAT3 symptom severity score was 

57/132 (Table 2). Her cervical spine ranges of motion 

were full and pain-free. She reported mild pain upon pal-

pation of the cervical and thoracic spine and adjacent 

musculature, but without reproduction of headache  

  

 
Figure 1. One leg stance exercise (3 sets/20 sec each). 

Patients begin with eyes opened and progress to eyes 

closed. 

 

  
Figure 2: Tandem stance exercise (3 sets for 20 sec each). 

Patients begin with eyes opened progress to eyes closed. 
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symptoms. At this point she was cleared to return to full 

activity except for full contact Taekwondo sparring.  

After two additional treatment sessions over the next 

two weeks, the athlete reported a period of 11 consecutive 

days with no headaches. It was recommended that she re-

turn for treatment if she had any further exacerbation of 

headaches or dizziness. At the last follow-up examination 

(6 weeks post-injury), the athlete had returned to full con-

tact Taekwondo and was symptom free. Unfortunately, a 

SCAT3 was not performed six weeks post-injury. 

 

Case Study 2 

 

A 15-year-old elite female Taekwondo athlete visited 

the sports chiropractor complaining of neck pain, head-

ache, and dizziness. She had participated in a Taekwondo 

competition two days earlier. While trying to deliver a 

kick to her opponent, she fell on her right shoulder and 

head. She heard a loud crack in her neck and lost con-

sciousness for several seconds. Upon immediate exami-

nation by an attending chiropractor (a certified sports first 

responder), she had regained consciousness and the Glas-

gow Coma Scale was 15. The athlete was experiencing 

midline cervical spine tenderness, bilateral tingling into 

her upper limbs with some objective weakness in her fin-

gers and toes, and a headache. The athlete’s neck was 

quickly immobilized and Emergency Medical Services 

were called. The athlete was transported to the hospital 

by ambulance. Radiographs of her neck were taken when 

she arrived at the hospital and read as unremarkable. The 

emergency medical doctor diagnosed a concussion and 

released her on the same day. 

Two days following the incident, the athlete visited 

the sports chiropractor and reported constant “head throb-

bing,” with occipital headaches of 7-8/10 in intensity that 

were aggravated by noise and neck pain. She did not re-

port any associated photophobia or aura. However, she 

reported nausea and dizziness upon waking in the morn-

ings. 

Her complaints also included constant lower midline 

neck pain with an intensity of 7/10, which was aggravated 

by turning her head to the right and and/or with “exces-

sive movement.” Her neck pain was relieved by rest. She 

did not report any referred pain into the upper extremities; 

however, she reported tingling to all of her fingers and 

toes, occasionally lasting up to five minutes and then 

slowly disappearing. Her NDI score was 21/45, and her 

SCAT 3 symptom severity score was 125/132 (Table 3). 

Upon examination, there was no evidence of bruising, 

swelling, or deformities in the patient’s upper body. Her 

active and passive cervical ranges of motion were re-

stricted by 50% in all directions and pain was elicited in 

the lower cervical spine at the end ranges of these move-

ments. Strength in resisted cervical right rotation, lateral 

flexion, and extension were noted as normal. However, 

the same resisted motions caused pain in the right cervi-

cal spine musculature. Orthopedic tests results, including 

Jackson’s, Spurling’s, Kerning’s and Slump tests, were 

normal. The results of a neurological examination of the 

upper and lower limbs, including cranial nerves, also 

were normal. Palpation of the right upper trapezius, the 

suboccipital muscles, and right C1-2 facet joint repro-

duced her headache symptoms. Her right upper trapezius, 

levator scapulae, suboccipital, and rhomboid muscles 

were hypertonic and tender. Motion palpation revealed 

joint restriction and tenderness at C1-2 and C5-7 on the 

right, C2-3 on the left, and the third and fourth costotrans-

verse and T3-5 joints bilaterally. 

Based on these findings, the athlete was diagnosed 

with SRC; a grade 2 whiplash associated disorder (WAD 

2); cervical, thoracic, and costovertebral joint dysfunc-

tions; cervicogenic headaches; and possible transient spi-

nal shock (cervical cord neurapraxia). 

She was treated for 16 sessions over eight weeks 

(3x/week for 4 weeks, then 1x/week for 4 weeks) using 

spinal manipulation, VMTX soft-tissue therapy, interfe-

rential current therapy, heat, and needle acupuncture 

(Du20, LI4). The RTP protocol was also employed and 

she was monitored throughout the program (Table 1). 

However, she progressed slower than the athlete in the 

first case study through the rehabilitation steps. 

 

 
Figure 3. Deep neck flexor strengthening exercises. 
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It was recommended that the second athlete stay 

home for a week after the initial visit and minimize her 

computer usage, reading, and physical activity. Within 

that week of rest, the tingling sensations in her fingers 

and toes ceased and the chiropractic treatments were de-

creasing her headache and neck pain intensity. A week 

later, she went back to school, but reported that surround-

ing noise and working on her computer for an hour pro-

voked her headaches, causing her to leave the classroom. 

Within four days, she could complete a full day at school 

without symptoms. The patient was recommended to go 

for short walks; at that time, she could walk for 20 

minutes before experiencing headaches.  

Ten days post-injury, deep neck flexor exercises and 

one leg/tandem stance balancing (3 sets for 20 sec each) 

were recommended. Two weeks post-injury, she reported 

attending school, walking for 30 minutes and doing her 

exercises without headaches. She went back to her 

Taekwondo school to watch the other athletes train, but 

the noise still exacerbated her headaches. Two days fol-

lowing this last incident, the patient reported a 48-hour 

period without headache, while still following her exer-

cise program. The sports chiropractor recommended that 

she begin  jogging for 10 min/day  and continue with her  

exercises. She later reported attending a Taekwondo tour-

nament as a spectator for seven hours and jogging for 20 

minutes without headache. At this point, Taekwondo 

kicking drills were recommended without receiving con-

tact. A week later, she reported that the noise of kicking 

the targets provoked her headaches, but they lasted only 

for a few minutes. 

At the six-week reassessment, the patient reported 

that she was 80% improved. She complained of occa-

sional headaches as well as ongoing mild neck stiffness.  

Her NDI was recorded as 7/50, and SCAT 3 total score 

was 53 (Table 3). 

Her cervical spine ranges of motion were full, but 

mildly painful at all end ranges. Palpation of the cervical 

and thoracic spine and the surrounding musculature was 

mildly painful. Palpation of her right suboccipital mus-

cles and C1-2 segments also reproduced her headaches. 

She was treated with spinal manipulation and VMTX 

once a week for two more weeks, after which she reported 

no headaches or neck pain. Hence, she was cleared to go 

back to full activity; however, no other SCAT3 was per-

formed at this point. She was also advised to return to the 

clinic if her headache or dizziness symptoms reoccurred.  

Despite her improvements, the athlete decided to quit 

Taekwondo for personal reasons. She was followed up 

weekly by phone and continued to be symptom free. She 

had returned to performing her normal every day activi-

ties including yoga at the last follow-up three months af-

ter her initial injury. 

 

Discussion 

 

In the cases presented in the current research, the 

Taekwondo athletes sustained a concussion following a 

kick to the head or a fall. The main symptoms experi-

enced by the athletes were headaches, cervical spine stiff-

ness, decreased cervical range of motion, and dizziness. 

These symptoms might have been the consequence of a 

cervical spine dysfunction resulting from a whiplash-as-

sociated injury sustained simultaneously with the ath-

lete’s head injury (16,27). A whiplash injury is defined as 

a clinical problem that occurs with sudden acceleration or 

deceleration of the head and neck relative to other parts 

of the body (22). Marshall, Vernon, Leddy, and Baldwin 

(2015) proposed that a cervical spine pain-related mech-

anism could be a cause for post-concussion headaches 

(16). During a cervical whiplash, deep cervical structures 

such as the longus colli, the scalenes, the splenius and the 

suboccipital musculature are prone to injury (17). Nerv-

ous output from those structures (deep cervical struc-

tures) travels to the deeper laminae of the dorsal horn and 

 

Table 2. Case Study 1 SCAT3 scoring summary 

Test Domain                                              Score 

 

3 months 

pre-injury 

(baseline) 

9 days 

post-

injury 

One month 

post-injury 

Number of 

symptoms 

(max: 22) 

1 7 7 

Symptom 

severity score 

(max: 132) 

1 22 13 

Orientation 

(max:  5) 
5 5 5 

Immediate 

memory 

(max: 15) 

15 14 15 

Concentration 

(out of 5) 
2 3 2 

Delayed 

recall 

(out of 5) 

4 5 5 

SCAT3 total 28 66 57 

M-BESS 

(total errors) 
0 3 1 

Tandem gait 

(sec) 
- 16 14 

Coordination 

(maximum of 

1) 

1 1 1 

Max: maximum; sec: second; M-BESS: Modified 

Balance Error Scoring System 
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are responsible for part of the cutaneous afferents of the 

cervical region. Studies have also described a pathway of 

nervous output from C2 and C3 dorsal root ganglia con-

necting to the identical second-order dorsal horn (17,26). 

This structure has a role in nociceptive input. Therefore, 

pain stemming from upper cervical structures can refer to 

the parietal and frontal cranial bones and could be per-

ceived by the patient as a headache (26).   

Similarly, dizziness can also be associated with upper 

cervical spine dysfunction (4,23). Injury to the deep mus-

cular proprioceptors and joint receptors of the upper cer-

vical spine region after a whiplash injury can lead to ab-

errant input to the vestibular nuclei (27). Disturbances of 

certain reflexes, such as the cervicocollic, cervico-ocular, 

and vestibulo-ocular reflexes, can affect the head, trunk, 

and gaze stabilization during movement, which can lead 

to dizziness, gait instability, fogginess, blurred vision, 

and difficulty focusing (4,17). As a result of these neuro-

logical associations, the assessment of the upper cervical 

joints and its surrounding musculature is essential to the 

clinician in the management of concussion-type injuries. 

Post-concussion headaches fall under the diagnostic 

category of post-traumatic headache (PTH). There are no 

typical characteristics that describe PTH. They can man-

ifest as a migraine, tension, or cervicogenic-type of head-

aches (11). Since PTH has no defining clinical features, 

they are classified as secondary headaches (20). 

Bryans et al. (2000) did a systematic literature search 

of controlled clinical trials to provide evidence-informed 

practice recommendations for the chiropractic treatment 

of headaches in adults (2). Spinal manipulations are rec-

ommended for the management of patients with episodic 

or chronic migraines or cervicogenic-type headaches 

(19,24). Multimodal multidisciplinary interventions, 

such as exercise, relaxation, stress and nutritional coun-

seling, and massage therapy, have been shown to be ben-

eficial for the treatment of migraines. Deep neck flexor 

exercises, such as those implemented in the cases pre-

sented above, are recommended for the management of 

patients with cervicogenic headaches with a moderate 

level of evidence (2). 

Some evidence shows that acupuncture is an effective 

treatment to prevent migraine and neurovascular and ten-

sion-type headaches (10,25). Acupuncture could be of-

fered to patients with chronic PTH: it has been found to 

be a safe and cost-effective treatment, and has been 

shown to provide long-lasting benefits (8). The Du20 and 

LI4 points were the two acupuncture points used in the 

management of the two current Taekwondo athlete cases. 

Du20 can be used to treat dizziness and vertigo. Head-

ache is one indication to use the LI4 acupuncture point 

(10,25).  

Some studies have recently focused on the effective-

ness of vestibular therapy to decrease dizziness and bal-

ance disorders in post-concussion syndrome (1,21). Sim-

ilar to the care provided in the current case study, manual 

therapy consisting of joint mobilization and soft-tissue 

therapy combined with a vestibular rehabilitation pro-

gram (i.e., cervical neuromotor/sensorimotor retraining, 

gaze stabilization, standing balance exercises, and/or 

canalith repositioning maneuvers) has been shown to ex-

pedite medical clearance prior to RTP in young individu-

als experiencing post-concussion syndrome (21). Moder-

ate evidence supports the use of spinal mobilization and 

manipulation for cervicogenic dizziness (13). 

Giza et al. (2011) described the pathophysiology of 

concussion injuries in terms of a neurometabolic cascade 

(5). They state the initial phase of concussion is charac-

terized by the release of excitatory neurotransmitters in 

the brain, creating a widespread depolarization of neu-

rons while affecting ion regulation at the cellular level, 

mainly with potassium and calcium. To reestablish ionic 

and cellular homeostasis, there is an increase in activation 

of the adenosine triphosphate (ATP) pumps, which 

causes an increase in cellular glucose metabolism de-

mands and concentrations of adenosine diphosphate 

(ADP). Calcium is kept in the mitochondria to correct the 

intracellular calcium overload. However, this protective 

mechanism can result in mitochondrial dysfunction and 

intensified issues with oxidative metabolism, leading to a 

cellular energy crisis and need for glucose (5). Coinci-

dentally, the athlete in the first case study above was crav-

ing sugar during the first few days following her head in-

jury. An increase of carbohydrate intake through the diet 

may help mediate the aforementioned cellular energy cri-

sis post-injury. The patient in this case was prescribed a 

regimen of carbohydrate-loaded beverages, which were 

consumed several times per day. It was also recom-

mended that 60-65% of her daily diet be carbohydrate-

based during the acute recovery phase. 

Vibration therapy is recognized to have multiple 

physiologic and therapeutic benefits (6,7). It has been 

shown to decrease pain, increase blood and lymphatic 

flow, and influence cellular functions such as growth-rate 

and substance production-like proteoglycan (6,7). Vibra-

tion treatment has also been shown to improve nerve-

muscle function, realign muscle fibers, and induce relax-

ation of stretched muscle tissue (12,25). Activation of 

skin surface mechanoreceptors purportedly stimulates in-

hibitory interneurons in the spinal cord. This in turn de-

creases the amount of pain signals transmitted from alpha 

and C fibers to the brain. This mechanism is known as the 
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gate control theory (18). This may partly explain how vi-

bration moderates the sensation of pain at the spinal level; 

other central and peripheral mechanisms may have an ef-

fect as well. Macintyre and Kazemi explained the best 

pain-reducing site in some patients is the area of pain of 

the affected muscle or tendon itself (15). Vibration was 

incorporated successfully into the plan of management of 

the athletes presented in the current case studies. 

The SCAT3, now upgraded to the SCAT 5, is a useful 

tool to monitor clinical progression in a concussed patient 

(17). It can also help the clinicians’ decision-making pro-

cess in regards to taking further steps into the RTP proto-

col with the athletes. 

 

Limitations to the Study 

 

Limitations of this case report include the absence of 

a baseline SCAT3 (Case 2) and a follow-up SCAT3 

(Case 1) to help monitor the athletes SRC progression. 

Also, the plan of management for both athletes was mul-

tifaceted and lengthy, meaning that we cannot determine 

specifically what helped them recovered and/or if the 

combination of all the components and natural history of 

the condition made a difference. Furthermore, higher 

quality research is recommended to investigate the effec-

tiveness of the management protocols described in this 

case. 

 

Conclusion 

 

SRC is a common injury affecting Taekwondo ath-

letes (14). Despite the lack of research examining the ef-

fectiveness of chiropractic treatment in the management 

of SRC, the current literature combined with the clinical 

outcomes described in these case studies suggest that chi-

ropractic management including spinal manipulation, vi-

bration soft-tissue therapy, acupuncture, patient educa-

tion, home exercises, and an increase of dietary carbohy-

drates were interesting options in the treatment of two 

Taekwondo athletes who sustained a SRC. Further re-

search is required to investigate the effectiveness and as-

sociations of these approaches (combined or alone) in 

larger study populations. 

 

References 

 

1. Alsalaheen BA, Mucha A, Morris LO, Whitney SL, 

Furman JM, Camiolo-Reddy CE, Collins MW, 

Lovell MR, Sparto PJ. Vestibular rehabilitation for 

dizziness and balance disorders after concussion. 

Journal of Neurologic Physical Therapy. 2010;34 

(2):87-93.  

2. Bryans R, Descarreaux M, Duranleau M, Marcoux 

H, Potter B, Ruegg R, Shaw L, Watkin R, White E. 

Evidence-based guidelines for the chiropractic 

treatment of adults with headache. Journal of 

Manipulative and Physiological Therapeutics. 

2011;34(5):274-89. 

3. Daneshvar DH, Nowinski CJ, McKee AC, Cantu RC. 

The epidemiology of sport-related concussion. 

Clinics in Sports Medicine. 2011;30(1):1-17.  

4. Ellis MJ, Leddy JJ, Willer B. Physiological, 

vestibulo-ocular and cervicogenic post-concussion 

disorders: an evidence-based classification system 

with directions for treatment. Brain Injury. 2015;29 

(2):238-48. 

5. Giza CC, Hovda DA. The new neurometabolic 

cascade of concussion. Neurosurgery. 2014;75 

Suppl 4:S24-33. 

6. Kerschan-Schindl K, Grampp S, Henk C, Resch H, 

Preisinger E, Fialka-Moser V, Imhof H. Whole-body 

vibration exercise leads to alterations in muscle 

blood volume. Clinical Physiology. 2001;21(3):377-

82. 

7. Kitay GS, Koren MJ, Helfet DL, Parides MK, 

Markenson JA. Efficacy of combined local 

mechanical vibrations, continuous passive motion 

and thermotherapy in the management of 

osteoarthritis of the knee. Osteoarthritis and 

Cartilage. 2009;17(10):1269-74. 

8. Khusid M. Clinical indications for acupuncture in 

chronic posttraumatic headache management. 

Military Medicine. 2015;2:132-6. 

9. Laker SR. Sports-Related Concussion. Current Pain 

and Headache Reports. 2015;19(8):41-7. 

10. Linde K, Allais G, Brinkhaus B, Manheimer E, 

Vickers A, White AR. Acupuncture for migraine 

prophylaxis. Cochrane Database Systematic 

Reviews 2009;1(2):1-5. 

11. Lucas S. Headache management in concussion and 

mild traumatic brain injury. Physical Medicine and 

Rehabilitation. 2011;3(10 Suppl 2):S406-12. 

12. Lundeberg T, Nordemar R, Ottoson D. Pain 

alleviation by vibratory stimulation. Pain. 1984;20 

(1):25-44. 

13. Lystad RP, Bell G, Bonnevie-Svendsen M, Carter 

CV. Manual therapy with and without vestibular 

rehabilitation for cervicogenic dizziness: a 

systematic review. Chiropractic & Manual 

Therapies. 2011;19(1):21. 

14. Lystad RP, Swain MS, Graham PL. Risk factors for 

injury in Olympic-style competition Taekwondo: a 



 

Senécal & Kazemi. 

20 

 

systematic review. Journal of Sports Medicine and 

Physical Fitness. 2013;53(6):655-64.  

15. Macintyre I, Kazemi M. Treatment of posttraumatic 

arthrofibrosis of the radioulnar joint with vibration 

therapy (VMTX Vibromax Therapeutics): a case 

report and narrative review of literature. Journal of 

the Canadian Chiropractic Association. 2008;52(1): 

14-23. 

16. Marshall CM, Vernon H, Leddy JJ, Baldwin BA. 

The role of the cervical spine in post-concussion 

syndrome. Physician and Sportsmedicine. 2015;43 

(3):274-84. 

17. McCrory P, Meeuwisse W, Dvořák J, Aubry M, 

Bailes J, Broglio S, Cantu RC, Cassidy D, 

Echemendia RJ, Castellani RJ, Davis GA, 

Ellenbogen R, Emery C, Engebretsen L, 

Feddermann-Demont N, Giza CC, Guskiewicz KM, 

Herring S, Iverson GL, Johnston KM, Kissick J, 

Kutcher J, Leddy JJ, Maddocks D, Makdissi M, 

Manley GT, McCrea M, Meehan WP, Nagahiro S, 

Patricios J, Putukian M, Schneider KJ, Sills A, Tator 

CH, Turner M, Vos PE. Consensus statement on 

concussion in sport—the 5th international conference 

on concussion in sport held in Berlin, October 2016. 

British Journal of Sports Medicine. 2017;51(11): 

838-47. 

18. Melzack R, Wall PD. Pain mechanisms: a new 

theory. Science. 1965;150(3699):971-9. 

19. Nilsson N, Christensen HW, Hartvigsen J. The effect 

of spinal manipulation in the treatment of 

cervicogenic headache. Journal of Manipulative and 

Physiological Therapeutics. 1997;20(5):326-30. 

20. Olesen J. The International Classification of 

Headache Disorders, 2nd edition: application to 

practice. Functional Neurology. 2005;20(2):61-8. 

21. Schneider KJ, Meeuwisse WH, Nettel-Aguirre A, 

Barlow K, Boyd L, Kang J, Emery CA. 

Cervicovestibular rehabilitation in sport-related 

concussion: a randomised controlled trial. British 

Journal of Sports Medicine. 2014;48(17):1294-8. 

22. Shaw L, Descarreaux M, Bryans R, Duranleau M, 

Marcoux H, Potter B, Ruegg R, Watkin R, White E. 

A systematic review of chiropractic management of 

adults with whiplash-associated disorders: recom-

mendations for advancing evidence-based practice 

and research. Work. 2010;35(3):369-94. 

23. Treleaven J. Sensorimotor disturbances in neck 

disorders affecting postural stability, head and eye 

movement control. Manual Therapy. 2008;13(1):2-

11. 

24. Tuchin PJ, Pollard H, Bonello R. A randomized 

controlled trial of chiropractic spinal manipulative 

therapy for migraine. Journal of Manipulative and 

Physiological Therapeutics. 2000;23(2):91-5. 

25. Valovich McLeod TC, Hale TD. Vestibular and 

balance issues following sport-related concussion. 

Brain Injury. 2015;29(2):175-84. 

26. Vernon H. The cranio-cervical syndrome: 

mechanisms, assessment and treatment. Oxford, 

England: Butterworth Heinemann; 2003. 

27. Wrisley DM, Sparto PJ, Whitney SL, Furman JM. 

Cervicogenic dizziness: a review of diagnosis and 

treatment. Journal of Orthopaedic and Sports 

Physical Therapy. 2000;30(12):755-66. 

28. Zhao L, Guo Y, Wang W, Yan LJ. Systematic 

review on randomized controlled clinical trials of 

acupuncture therapy for neurovascular headache. 

Chinese Journal of Integrative Medicine 2011;17 

(8):580-6. 

 

 

 

 

 

 

 

 

 

 

 

 

 


