The Effects of Manual Therapy and Therapeutic Exercise on a Young Patient with
Chronic Cervicogenic Headaches: A Case Study
Abstract
Background: It has been reported that 21% of boys and 26% of girls aged 10-17 experienced
head or facial pain once per week, therefore, it is crucial for a clinician to be able to identify the
source of the noxious stimuli in order to properly treat each case. Cervicogenic headaches are
often the result of referred signals from the cervical spine, such as structures that are
innervated by spinal nerves C1-C3, including the upper cervical synovial joints, upper cervical
muscles, and the C2-C3 disc. Because of the debilitating nature of this condition, clinicians
should identify the root cause in a time-effective manner to be able to provide an effective
treatment. Due to the low effectiveness of pharmacological treatment, CGH are often managed
using conservative methods, such as physical therapy. The purpose of this study is to examine
the effects of therapeutic exercise and manual therapy on a 17-year-old female with chronic
and functionally debilitating cervicogenic headaches, which limited the patient’s ability to
attend and participate in regular school hours.
Methods: Self-report outcome measures were used to evaluate the patient’s average pain level
and functional capabilities throughout the 15-visit treatment sessions over the course of 6
weeks, including Focus on Therapeutic Outcomes (FOTO), Numeric Pain Rating Score (NPRS),
and the Headache Disability Index (HDI). Physical measurements included cervical range of
motion (ROM), upper extremity (UE) resistance testing, thoracic joint mobility, and palpation of
upper cervical, paraspinal, and upper trapezius muscle tension. Each session was initiated with
moist heat to the upper trapezius bilaterally, followed by manual therapy techniques such as
cervical distraction, prone thoracic mobilizations, and soft tissue massage to the cervical and
shoulder musculature. Therapeutic exercise focused on strengthening of the upper back and
shoulder musculature to improve daily posture.
Results: By the end of the 15th session, the NPRS score demonstrated the most significant
improvement from baseline, decreasing from 7/10 on average to 3/10. The FOTO and HDI
showed minimal improvements (FOTO: 63%-61%; HDI: 60%-56%). No significant changes in
cervical ROM, or UE strength were noted. No palpable changes in muscle tension were noted,
however, the patient reported a decreased sensitivity to soft tissue massage by the 15 th
session. Subjectively, the patient reported a drastic decrease in overall pain levels since
baseline, allowing her to complete ADLs, return to school, and improve her quality of life, which
has been a positive factor on her mental health. These functional improvements were verbally
emphasized by the patient despite the lack of changes in the FOTO, HDI or physical exam.
Discussion: At baseline, the patient reported symptoms of cervicogenic headaches for 4
months, stating that she was only able to attend school 4 days since the onset due to pain
levels. By the end of the 15th session, she reported a return to school and social activities, which
have drastically improved her mental health status. With the disconnect between subjective

reports and outcome measure results, further research is needed to determine the validity of
the FOTO and HDI. Further, the lack of improvement in physical impairments in combination
with the patient’s increased physical function calls for additional exploration. Limitations in this
study include time restraints due to commitments to other patients in the outpatient facility, as
well as delayed application of certain manual therapy techniques. This case report highlights
the effectiveness of manual therapy and therapeutic exercise on a young patient with severe
cervicogenic headache symptoms. Further research in this field would be appropriate to
determine the true efficacy of this treatment method with a patient population aged less than
18-years-old.
References:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Bogduk N. Cervicogenic headache: anatomic basis and pathophysiologic mechanisms. Curr Pain Headache
Rep. 2001;5:382-6.
Fishbain DA, Lewis J, Cole B, et al. Do the proposed cervicogenic headache diagnosic criteria demonstrate
specificity in terms of separating cervicogenic headache from migraine? Curr Pain Headache Rep.
2003;7:387-94.
Bogduk N, Govind J. Cervicogenic headache: an assessment of the evidence on clinical diagnosis, invasive
tests, and treatment. Lancet Neurol. 2009;8:959-68.
Anthony M. Cervicogenic headache: prevalence and response to local steroid therapy. Clin Exp
Rheumatol. 2000;18:S59-64.
Jull G, Trott P, Potter H, et al. A randomized controlled trial of exercise and manipulative therapy for
cervicogenic headache. Spine. 2002;27:1835-43.
Nilsson N. The prevalence of cervicogenic headache in a random population sample of 20-59 year olds.
Spine (Phila Pa 1976). 1995;20:1884-8.
Bandell-Hoekstra I, Abu-Saad H, Passchier J, et al. Prevalence and characteristics of headache in Dutch
schoolchildren. Eur J Pain. 2001;5:145-53.
Shaheen AA, Omar MT, Vernon H. Cross-cultural Adaptation, Reliability, and Validity of the Arabic Version
of Neck Disability Index in Patients With Neck Pain. Spine. 2013;38:E609-61
McCarthy MJ, Grevitt MP, Silcocks P, Hobbs G. The reliability of the Vernon and Mior neck disability index,
and its validity compared with the short form-36 health survey questionnaire. Eur Spine J. 2007;16:21112117
Jensen MP, McFarland CA. Increasing the reliability and validity of pain intensity measurement in chronic
pain patients. Pain. 1993;55:195-203
Herr KA, Spratt K, Mobily PR, Richardson G. Pain intensity assessment in older adults: use of experimental
pain to compare psychometric properties and usability of selected pain scales with younger adults. Clin J
Pain. 2004;20:207-219
Farrar JT, Young JP Jr, LaMoreaux L, et al. Clinical importance of changes in chronic pain intensity
measured on an 11-point numerical pain rating scale. Pain. 2001;94:149-158
Jacobson JP, Ramadan NM, Aggarwal SK, Newman CW. The Henry Ford Hospital Headache Disability
Inventory (HDI). Neurology. 1994;44:837-42
Stetts DM, Carpenter JG. Physical Therapy Management of Patients with Spinal Pain: An Evidence-Based
Approach. Thorofare, NJ: SLACK Incorporated; 2014
Whitcroft KL, Massouh L, Amirfeyz R, Bannister G. Comparison of methods of measuring cervical active
range of motion. Spine. 2010;35:E976-80
Kendall F, McCreary E, Provance P, Rodgers M, Romani W. Muscles Testing and Function with Posture and
Pain 5th Edition. Baltimore, MD: Lippincott Williams and Wilkins; 2005
Racicki S, Gerwin S, DiClaudio S, et al. Conservative physical therapy management for the treatment of
cervicogenic headache: a systematic review. J Man Manip Ther. 2013;21:113-124.
Haas M, Spegman A, Peterson D, et al. Dose response and efficacy of spinal manipulation for chronic
cervicogenic headache: a pilot randomized controlled trial. Spine J. 2010;10:117-28.

19. Nilsson N, Christensen HW, Hartvigsen J. The effect of spinal manipulation in the treatment of
cervicogenic headache. J Manipulative Physiol Ther. 1997;20:326-30.
20. Dunning JR, Butts R, Mourad F, et al. Upper cervical and upper thoracic manipulation verses mobilization
and exercise in patients with cervicogenic headache: a multi-center randomized clinical trial. BMC
Musculoskelet Disord. 2016;17:64.
21. Hall T, Robinson K. The flexion-rotation test and active cervical mobility – a comparative measurement
study in cervicogenic headache. Man Ther. 2004;9:197-202.
22. Hall TM, Briffa K, Hopper D, Robinson K. Comparative analysis and diagnostic accuracy of the cervical
flexion-rotation test. J Headache Pain. 2010;11:391-7.
23. Ferragut-Garcias A, Plaza-Manzano G, Rodriguez-Blanco C, et al. Effectiveness of a Treatment Involving
Soft Tissue Techniques and/or Neural Mobilization Techniques in the Management of Tension-Type
Headache: A Randomized Controlled Trial. Arch Med Phys Rehabil. 2007;98:211-9.
24. Leaver AM, Refshauge KM, Maher CG, McAuley JH. Conservative interventions provide short-term relief
for non-specific neck pain: a systematic review. J Physiother. 2010;56:73-85.

