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ABSTRACT

Cervicogenic headache (CGH), as the diagnosis suggests, refers to a headache of cervical origin. Histori-
cally, these types of headaches were difficult to diagnose and treat because their etiology and pathophysiol-
ogy was not well-understood. Even today, management ofa CGH remains challenging for sports rehabilitation
specialists. The purpose of this clinical suggestion is to review the literature on CGH and develop an evi-
dence-led approach to assessment and clinical management of CGH.
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BACKGROUND AND DIAGNOSIS

Cervicogenic headaches (CGHs) pose a challenge
for many sports physical therapists because the head
pain results from somewhere other than the head:
the cervical spine. Interestingly, CGHs are one of
the most common types of headache in weight-lift-
ing athletes.! Patients who have sustained whiplash
or concussion injuries with resulting neck pain
sometimes develop CGH.?* In fact, headaches devel-
oping 3 months or more after concussion are gener-
ally not caused by brain or head injury,* suggesting
a possible cervical spine etiology.

The International Headache Society® published their
International Classification of Headache Disorders 2
edition, identifying 14 different types and sub classifi-
cations of headaches. There are 2 basic categories of
headaches, primary and secondary. Primary head-
aches include those of vascular origin (cluster and
migraine headaches) as well as those of muscular ori-
gin (tension-type headaches). Secondary headaches
result from another source including inflammation
or head and neck injuries. Norwegian physician Dr.
Ottar Sjaastad coined the term, “cervicogenic head-
ache” in 1983° by recognizing a sub-group of headache
patients with concomitant head and neck pain; there-
fore, CGHs are considered “secondary headaches.”

The diagnostic criteria for CGH include headache
associated with neck pain and stiffness. Cervicogenic
headaches are unilateral, starting from one side of
the posterior head and neck, migrating to the front,
and sometimes are associated with ipsilateral arm
discomfort.” Sjaastad et al® identified another type of
CGH with bilateral head and neck pain, aggravated
by neck positions and specific occupations such as
hair-dressing, carpentry, and truck/tractor driving.
The neck pain precedes or co-exists with the head-
ache, and is aggravated by specific neck movements
or sustained postures. Vincent® described several fac-
tors to differentiate CGHs, including:

e Unilateral pain with a facet ‘lock’ irradiating from
the back of the head

e Evidence of cervical dysfunction presenting dur-
ing manual examination

e May occur with trigger point palpation in the head
or neck

e Aggravated by sustained neck positions
e Normal imaging

Because the diagnosis of CGH is relatively new, its
particular etiology remains unclear. Sjasstad and his
colleagues' suggested that CGH is a “final common
pathway” for pain generating disorders of the neck.
Bogduk" has proposed that the pathophysiology of
CGH results from a convergence of sensory input
from the upper cervical spine into the trigeminal
spinal nucleus, including input from:

e Upper cervical facets

e Upper cervical muscles

e C2-3 intervertebral disc

e Vertebral and internal carotid arteries
e Dura mater of the upper spinal cord
e Posterior cranial fossa

The trigeminal pathway theory is somewhat sup-
ported by the fact that injection of the greater and
lesser occipital nerves with steroids decrease head-
aches by blocking the trigeminal relay.'* Furthermore,
Chua and colleagues® recently reported impair-
ments of sensory testing of the head in CGH patients
compared to patients with neck dysfunction without
headache. They concluded that the pathophysiology
of CGH includes central sensitization of pain, likely
from the trigeminal spinal nucleus.

Approximately 47% of the global population suffers
from a headache,''® and 15-20 percent of those
headaches are cervicogenic.'®'” Recently, CGHs
were estimated to affect 2.2% of the population.”
Epidemiological researchers suggest a higher preva-
lence of headache in adults with neck pain.'® Females
seem more predisposed to CGHs affecting 4 times as
many women as men. Since CGHs commonly affect
women, it is important to consider menstruation
and hormonal shifts as a contributor to headaches.
Menstrual-type headaches often occur 2 days before
menstruation and last until the last day of the cycle.
These headaches are usually migraine-type, but may
be cervicogenic as well.!*%

Migraine or tension-type headaches can also present
with neck pain, further complicating differential diag-
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nosis; in fact, some migraine patients experience more
neck pain than nausea.? Up to 44% of CGH patients
may have temporomandibular joint (TMJ) issues as
well.?> Sports physical therapists should perform a
comprehensive assessment of the neuromusculoskel-
etal system in patients with chronic headaches.

As with any differential diagnosis, it is important to
first identify any “red flags” associated with head-
aches that may be a symptom of a serious condition.
Patients with vertebral artery dissection present
with concomitant headache and neck pain,? so it is
critical to rule out that condition in patients with
headache and neck pain first. Red flag symptoms
requiring further medical evaluation include:

e Headaches that are getting worse over time
e Sudden onset of severe headache

e Headaches associated with high fever, stiff neck, or
rash

e Onset of headache after head injury
e Problems with vision or profound dizziness

Radiological examination is of limited value in diag-
nosing CGHs. Coskun and colleagues* found that
nearly half of CGH patients as well as asymptomatic
subjects had bulging cervical discs. The most impor-
tant clinical finding to diagnose CGH is impairment
of C1-C2 (atlanto-axial) motion." While typically asso-
ciated with upper cervical dysfunction, some have
suggested that CGHs can occur in patients with lower
cervical dysfunction, particularly after trauma.*>%

Both history of trauma and patient age may be factors
in differentiating upper or lower segmental CGHs.
Preadolescent (10-13 year old) children with neck
pain and headache have dysfunction of the lower cer-
vical spine.” Cervical osteoarthritis, common in many
older patients may be associated with headache and
cervical muscle dysfunction.®* In addition, physical
impairments such as cervical range of motion and
muscular strength can vary between traumatic and
atraumatic CGHs.* Clinicians should remember that
diagnosis of CGH should be made by carefully exam-
ining the etiology of the headaches, not just the
symptoms. Above all, successful treatment of CGH
begins with a good clinical examination and accurate
diagnosis.

ASSESSMENT

Because CGHs are a secondary type of headache, it
is important to determine the primary causes that
exist by performing a thorough musculoskeletal
assessment, particularly of the cervical spine. Dr.
Vladimir Janda noted specific patterns of muscle
imbalance in patients with cervical dysfunction,
including those with cervicogenic headaches.®
These patterns of muscle tightness and weakness,
known as “Upper Crossed Syndrome” (Figure 1)
were further described in several published studies
on CGH.**% In addition, several published case
studies®** describe CGH patients with presentations
consistent with the Upper Crossed Syndrome.

Postural Assessment

Forward head posture is thought to increase stress on
the upper cervical segments. Watson and Trott*® first
noted that forward head posture was more common
in CGH patients than other patients, which was also
associated with weakness and decreased endurance
of the deep neck flexors. More recently, however,
Zito and colleagues® found no significant differences
in the prevalence of forward head posture in CGH or
migraine patients compared to control subjects.

Wegk: Tight:
Cervical Suboccipitals
flexors Upper trapezius/
levator
. Weak:
Tight: Rhomboid
Pectorals .
Lower trapezius
a
©Human Kinetics 2010

Figure 1. Janda’s Upper Crossed Syndrome. (Permission of
Human Kinetics)

The International Journal of Sports Physical Therapy | Volume 6, Number 3 | September 2011 | Page 256




Active Range of Motion

Clinicians often measure active cervical ROM in
patients with head and neck pain; however, author’s
results conflict on its validity in CGH. Some authors
have reported significant decreases in active ROM in
those with CGH,**3*374 while others have found no
significant differences in AROM when compared to
asymptomatic subjects.*** These findings also sug-
gest that subclassifying CGHs into traumatic versus
atraumatic origin may be of value, since headache
and neck ROM are inversely related in patients who
have sustained a whiplash injury.*?

Muscle Length

Consistent with Janda'’s Upper Crossed Syndrome,
patients with CGH often present with tightness of
the sternocleidomastoid, upper trapezius, levator,
scalenes, suboccipitals, pectoralis minor, and pecto-
ralis major>** These muscle length tests are
described elsewhere.*** Treleaven and colleagues®
used a tightness scale to rate muscle length using
normal, slight, moderate, and severe tightness.

Muscle Strength and Activation

Janda also noted that patients with cervical dysfunc-
tion often have weakness of their deep neck flexors.
Several researchers have confirmed decreased strength
and endurance of the deep neck flexors in CGH
patients.** Janda recommended the active neck
flexion movement pattern test to identify patients
with weakness of the deep neck flexors.* With the

patient supine and knees bent, he or she is asked to
lift the head and look at their toes (Figure 2). Normal
movement produces a smooth reversal of the normal
cervical lordosis, keeping the chin tucked. Weakness
of the deep neck flexors is compensated by tightness
of'the SCM, producing an early protraction of the chin
directly upward at the beginning of the motion.

Jull and colleagues® used the craniocervical flexion
(CCF) test to demonstrate significant deep neck flexor
weakness in CGH patients. The CCF test provides a
reliable measure of deep neck flexor performance.”
During the CCF test (Figure 3), an inflatable cuff with a
pressure sensor is inflated to 20 mm Hg and placed
under the patient’s neck while lying in supine. The
patient performs gentle nodding motions of craniocer-
vical flexion while maintaining the target pressure. The
pressure is increased by 2 mm Hg over 5 incremental
levels with progressive increases in craniocervical flex-
ion range of motion until the patient is able to perform
craniocervical flexion while maintaining 30 mm Hg.
Other researchers have used -electromyography
(EMG) to examine neuromuscular function in CGH
patients and have found that they exhibit abnor-
mally high activation of the SCM and upper trape-
zius during muscular strength testing,*3*374% as well
as decreased deep neck flexor activation.*®

Manual Assessment
Palpable joint dysfunction of the upper cervical spine
discriminates between CGH and other headaches as

FS——

Figure 2a and 2b. Janda’s Cervical Flexion text (a. Normal, b. Abnormal movement patterns)
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Figure 3. The CCF Test. The patient performs craniocervi-
cal flexion while maintaining a specific pressure, beginning at
20 mm Hg and ending at 30 mm Hg.

well as control patients.** Manual assessment of the
upper cervical segmental mobility and pain has good
reliability, with positive findings (pain produced with
passive mobilization) in 63% of CGH patients* and a
sensitivity of 80%.%” All manual assessments of cervi-
cal patients should begin with a vertebrobasilar artery
(VBA) test to rule out arterial insufficiency. Patients
who sustain a VBA stroke often have preliminary
symptoms of headache and neck pain,* but the risk
of VBA stroke after spinal manipulation remains
minimal, roughly at the same level of risk as visiting
a primary care physician.®

Cervical Flexion-Rotation Test

During the Cervical Flexion Rotation Test (CFR), the
patient is supine and the examiner flexes the cervi-
cal spine fully in order to block rotational movement
below the atlanto-axial articulation. The examiner
then passively rotates the head left and right, deter-
mining range of motion (ROM) and end-feel. A firm
end-feel with limited ROM presumes limited rota-
tion of the atlas on the axis.

Using the CFR test, patients with CGH average 25-28° of
A-A rotation to the side of the headache as compared to
an average rotation of 44° in asymptomatic patients.*!
Patients with migraine and other types of headaches
may also be limited in CFR motion, averaging 42° and
35° respectively in either direction.”® Some authors
have suggested that the degree of ROM restriction is

//\\\\\\L\\.

\\\\

Figure 4. Cervical Flexion-Rotation Test. The cervical
spine is fully flexed and rotated to right and left while
noting range of motion and pain. (From: Hall, Toby,
Briffa, Kathy, Hopper, Diana, ‘Clinical Evaluation of
Cervicogenic Headache: A Clinical Perspective’, Journal
of Manual & Manipulative Therapy, 16(2), 2008, pp.
73-80. Used with Permission of Maney Publishing)

not related to the severity of CGH symptoms,>* while
others have found as little as 6° restriction can be
related to headache intensity.**>* The CFR has been
shown to have an overall diagnostic accuracy of 85-
91%.552 Tt is important to remember that limited
rotation to one side may be due to tightness of the
contralateral suboccipital muscles, and not necessar-
ily impaired C1-2 rotation,* thus a careful examina-
tion of soft tissue restriction is also important.

Breathing Pattern

Diaphragmatic breathing allows the lungs to fill on
inspiration by increasing chest volume. In patients
with diaphragm dysfunction, the accessory respira-
tory muscles (scalenes and SCM) lift the rib cage to
facilitate lung filling during inspiration. These sec-
ondary muscles are often tight and hyperactive in
patients with chronic neck pain due to deep neck
flexor weakness.*33% In faulty respiration patterns,
these tight muscles are readily activated and con-
tinue to facilitate the patterns of muscle imbalance
with each breath.
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Soft Tissue Assessment

Cervicogenic headache patients have a high probabil-
ity of having myofascial trigger point pain,* particu-
larly from overactivity of the SCM, upper trapezius,
and temporalis.®* Myofascial trigger points of the SCM
have a similar referred pain pattern to that seen in
CGH (posterior to frontal). In fact, Jaeger> found that
12 out of 12 CGH patients had at least 3 myofascial
trigger points on their symptomatic side which repro-
duced their headaches over 50% of the time.

INTERVENTION

Medical management usually begins with pharmaco-
logic intervention; however, CGH patients frequently
do not respond to medications.” More invasive pro-
cedures have been suggested in the literature such as
occipital nerve blocks,'** anesthetic and steroid
blockades,**%%° and treatment with pulsed radiofre-
quency energy.®® Because of the risks associated with
these procedures, and the lack of well-controlled out-
comes studies, more conservative interventions are
typically prescribed.

As stated previously, an accurate diagnosis is the key
to successful treatment. A comprehensive musculo-
skeletal examination will identify specific impair-
ments upon which the sports physical therapist can
focus in order to relieve CGH symptoms. Impair-
ments associated with concomitant conditions such
as TMJ disorder should be addressed which will
improve outcomes.?” Several factors have been asso-
ciated with better outcomes in CGH patients: older
patients, provocation or relief of headache with move-
ment, and gainful employment.® A multi-modal
approach including modalities, manual therapy, and
therapeutic exercise is recommended to address indi-
vidual impairments in CGH patients.®

Modalities

Modalities are frequently used by sports physical
therapists to help reduce pain and facilitate healing.
Few studies have investigated the effectiveness of
modalities in CGH patients. There is some support
for TENS'®%364 and cryotherapy* in combination
with other therapies.

Low-level laser therapy (LLLT) is becoming an increas-
ingly popular modality for treatment of a variety of
musculoskeletal conditions. Unfortunately, there are

no known clinical studies on the use of LLLT in CGH
patients. In a recent systematic review, Chow et al%
concluded that LLLT reduces pain immediately after
treatment in acute mechanical neck pain and up to
22 weeks after treatment in patients with chronic neck
pain, while Leaver et al. suggested LLIT is more effec-
tive in the intermediate and long-term than short
term.%® Furthermore, laser acupuncture was shown
more effective than placebo in treating chronic ten-
sion-type headaches.®

Manual Therapy

Because CGH is related to cervical joint dysfunction,
most studies on CGH treatment have focused on joint
mobilization and manipulation. Several studies of
varied research designs have shown that spinal
manipulative therapy (SMT) is effective for CGH,”*”
particularly those focused on treatment of the upper
cervical segments. Systematic reviews of randomized
control trials using manual therapy in CGH patients
suggest better outcomes compared to no treatment,”
although there is a need for more high quality clinical
studies.” Both mobilization and manipulation are
effective for treatment of patients with cervical pain,
although manipulation appears superior to mobiliza-
tion in the short term.”® In addition, patients with
neck pain with or without headache have more short-
term relief when manual therapy is combined with
exercise as compared to exercise alone.”

Muscle Stretching

Patients with CGHs often have tightness of the SCM,
upper trapezius, levator, scalenes, suboccipitals, pec-
toralis minor, and pectoralis major.**?” The post-iso-
metric relaxation (PIR) technique is useful in helping
reduce tightness and trigger point pain.* PIR is per-
formed by first passively lengthening the muscle,
then having the patient lightly contract (10-20% of
maximum) against resistance for 5 seconds passively
before exhaling and relaxing the muscle and repeated.
The clinician then takes up the slack within the mus-
cle and repeats the technique 3 to 5 times.

Gebauer’s Spray and Stretch® can also be used to
address muscle tightness and trigger points located
both in the cervical and facial musculature. Trigger
points often refer pain in the cranial region, creating
headache-like symptoms; muscles whose trigger
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points may present headache like symptoms include
the suboccipitals, SCM, and temporalis.>* In addition,
scalene trigger points can refer pain down the arm as
is sometimes seen in CGH patients. Simons and col-
leagues offer an excellent description of the spray and
stretch technique in their textbook.>*

Instrument-Assisted Soft Tissue Mobilization
(IASTM)

The fascia is an important and often overlooked tis-
sue that often contributes to chronic musculoskeletal
pain. Astute therapists realize that fascial contribu-
tors to pain must be addressed. Several different
fascial layers exist in the cervical spine.® Fascial con-
nections exist between the suboccipital muscles and
upper cervical dura, which attaches to the cranial
fossa and C2 vertebra.** Adhesions in these fascial
connections may restrict normal movement of mus-
cle between fascial planes. While no studies have
examined the efficacy of TASTM in headache or neck
patients, clinicians may use techniques such as
Graston® Technique or ASTYM® to address soft-tis-
sue restrictions and pain in the upper cervical region,
particularly in the suboccipitals, SCM, upper trape-
zius, and levator. Manual myofascial stretching is a
hallmark of soft tissue intervention in patients with
cervical pain and dysfunction. While instruments
can facilitate soft tissue assessment and mobilization,
hands-on myofascial techniques can also be helpful.

Therapeutic Exercise

Unfortunately, there are few studies focusing on the
effectiveness of therapeutic exercise in patients with
CGH.”™® With this lack of specific evidence, and
until more is available, clinicians may make clinical
decisions on exercise prescription based on research
conducted in patients with either chronic neck pain
or headaches. As stated previously, clinicians should
address individual impairments in CGH patients
which may include poor posture, motor control,
muscle length, and muscle strength and endurance
impairments.

Therapeutic exercise intervention should start by
addressing and teaching postural awareness. Patients
with cervical pain often exhibit forward head posture
and rounded shoulders associated with muscle imbal-
ance. Reinforcing good posture through regular cuing
can help reinforce the stretching and strengthening

exercises to restore muscle balance. A good ‘proprio-
ceptive posture’ begins from the core, ensuring the
patient knows how to activate the transverse abdomi-
nus and brace the entire core. In addition, patients
should be instructed in proper diaphragmatic breath-
ing to reduce activation of accessory respiratory
muscles as suggested in Travel’s textbook.>*

Cervicogenic headaches are thought to be a dysfunc-
tion of the sensorimotor system, rather than a true
structural problem.* Sensorimotor dysfunction man-
ifests itself in the neuromusculoskeletal system in
motor control and movement impairments. Jull and
colleagues used a specific exercise, the ‘craniocervi-
cal flexion' (CCF) exercise for activating the deep
neck flexors in patients with chronic cervical pain.”#

Figure 5. Dynamic Cervical Extension Exercise. The
patient performs a ‘hip hinge’, stabilizing the cervical
spine against the resistance in 4 directions (Used with
permission of The Hygenic corporation).
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In their randomized controlled trial of 200 patients
with CGH, Jull and colleagues found that 6 weeks of
the CCF exercise was as effective as spinal manipu-
lation at reducing headache frequency and inten-
sity, as well as cervical pain up to 1 year.

During the CCF exercise, an inflatable pressure cuff is
placed behind the neck as the patient lies supine as
described previously for the CCF Test (Recall Figure 3).
The cuff is inflated to 20 mm Hg and the patient is
instructed to very slowly flex the upper cervical spine
with a gentle nodding motion and hold steady for 10
seconds without activating the SCM. The exercise is
progressed by increasing the cuffinflation by 10 mm Hg
toward a goal of 40 mm Hg. Compared to normal cervi-
cal flexion, the CCF has lower activation of the SCM, %%
which may be desirable in patients with muscle imbal-
ance. While this biofeedback using the pressure gauge
may be effective, similar exercises can be performed at
home using a towel roll. Begin in supine with the exer-
cise and progress to combining with bilateral arm raise.
Further progress the patient to a sitting position with
their back against a wall while performing the same

exercise. Finally, other unsupported postures must be
utilized to allow patients to transition to normal, func-
tional movement positions.

Jull and colleagues® reported that their CCF exer-
cise was more effective than a strengthening exer-
cise involving resisted neck flexion in patients with
chronic neck pain; however, Ask et al*® found no sig-
nificant difference between the CCF exercise and a
‘dynamic isometric’ neck strengthening exercise
using elastic bands in whiplash patients. Their
strengthening program was based on work by Dr.
Jari Ylinen and his colleagues in Finland on women
with chronic neck pain. The exercise program has
been shown to be effective in reducing chronic neck
pain® as well as cervicogenic headaches.® Ylinen's
program includes a high-intensity, 4-direction
dynamic isometric exercise of the cervical spine and
strengthening and stretching exercises for the upper
quarter. The patient stabilizes the neck and performs
a ‘hip-hinge’ over 20-30 degrees against elastic band
resistance (Figure 5). The exercise is performed in
flexion, extension, and sidebending to both sides.

a

b

Figure 6a-b: Craniocervical flexion against elastic band loop. Begin with cervical spine in protraction (a). Maintain
hand position while retracting against the tension in the band (b). (Used with permission of The Hygenic

Corporation).
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Van Ettekoven and Lucas® completed a 6-week ran-
domized controlled trial on patients with tension-type
headaches who were assigned to either a passive
(massage and manual therapy) or active (massage,
manual therapy and exercise) group. The exercise
group performed craniocervical flexion exercise (Fig-
ure 6) against an elastic resistance band for 6 weeks.
The exercise group had significantly reduced fre-
quency, intensity and duration up to 6 months after
the program. Although this study was not performed
on patients with CGH, the positive results lend sup-
port for utilizing this exercise in CGH patients.

Exercises to improve upper quarter strength, partic-
ularly of the axio-scapulo-humeral musculature, are
important.”® Most recently, Andersen and col-
leagues™ demonstrated that 2 minutes per day, 5
days per week of a standing lateral raise exercise
with elastic tubing significantly reduced neck-shoul-
der pain and headaches in office workers. Several
other clinical intervention studies on chronic neck
pain and CGH®%% have utilized a variety of upper
quarter strengthening exercises including:

e Shoulder abduction
e Shoulder retraction
e Lat pull-down

e Push-up

e Chest press

e Shrug

e Arm curl

e Bent-over row

e Chest flies

Adding upper quarter exercises for patients with cer-
vical dysfunction is important in order to integrate
‘global’ muscles that have connections to the cervical
spine through anatomical chains; most notably those
connecting the axial and appendicular skeletons.

Finally, because CGHs are thought to be a dysfunc-
tion of the sensorimotor system, rather than a true
structural problem, sensorimotor training should be
included in the rehabilitation program.?”” Sensorimo-
tor exercises include progressive exercise on unstable

Figure 7: Cervical stabilization using a mini-ball with
resisted scapular retraction (Used with permission of
The Hygenic Corporation).

surfaces to promote reflexive stabilization and pos-
tural stability. Unstable surfaces such as exercise
balls or foam pads can be used to add challenge to the
cervical spine as well as the whole-body for stabiliza-
tion exercises (Figure 7). These final stages of the
rehabilitation program for CGH patients can be pro-
gressed toward functional activities to return the
patient or athlete to full participation.

In summary, CGHs are caused by neck dysfunction,
typically of the upper cervical spine, although the
specific etiology remains unclear. Cervicogenic head-
aches are associated with musculoskeletal dysfunc-
tion and muscle imbalance with characteristic patterns
of muscle weakness and tightness. A thorough his-
tory and clinical examination will lead to an accurate
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diagnosis. As with other musculoskeletal dysfunc-
tions, a multi-modal physical therapy intervention is
recommended to address individual impairments
including modalities, manual therapy, and therapeu-
tic exercise. It's important for sports physical thera-
pists to make an accurate diagnosis and provide an
appropriate intervention to return the athlete with
CGHs to sports as soon as possible.
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