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INTRODUCTION
Cervicogenic headache (CGH) is
headache arising from musculoskeletal
disorders of the upper cervical spine and
is a common form of chronic recurrent
headache (Jull et al 2002). The prevalence
of CGH in the general population has
been reported between 0.7% and 18%
(Bronfort et al, 2004, Jensen 2005,
Martelletti and Van Suijlekom 2004).
The major criteria for CGH, according
to the Cervicogenic Headache Inter -
national Study Group of the International
Headache Society’s classification are
shown in the Table 1 (Bondi, 2005). 

Controversy exists around the cause
of CGH, with almost every structure
within the cervical spine implicated 
in some form. Structures identified as

possible causative agents in CGH, have
their sensory innervation through the
upper and mid cervical nerve roots
(Haldeman and Dagenais 2001). A neuro-
anatomical and functional relationship
exists between the trigeminal and cer -
vical innervated structures accounting
for the concurrent craniofascial and 
cervical pain (Stiesch-Scholz et al 2003).
The afferents from C1-3 and the trigem-
inal nerve afferents converge in the
brainstem to form the trigemino-cervical
nucleus, which accounts for the referral
of pain from the cervical spine structures
into the head and face (Bondi, 2005,
Haldeman and Dagenais 2001, Jensen
2005, Stiesch-Scholz et al 2003). Any
structure innervated by C1-C3 spinal
nerves may be the cause of CGH (Jensen
2005). The cervical and paraspinal 
muscles implicated in CGH, demon-
strate findings of muscle dysfunction,
trigger points, and decreased cervical
muscle strength and endurance (Halde -
man and Dagenais 2001, Jull et al 2008).
The clinical characteristics of CGH 
as described by Davidoff (1998) and

Jensen (2005) are listed in Table 2. 
Temporomandibular disorders (TMD)

can be defined as a dysfunctional pain
phenomenon characterised by tempo -
romandibular joint (TMJ) pain, and 
cranial-fascial-cervical, preauricular,
postauricular, mandibular, temporal,
frontal and/or zygomatic arch area pain
(Hall 1984), with pain the most frequent
motivation for patients with TMD to
seek treatment (Türp et al 2007).  TMD
also referred to as craniomandibular 
disorders (Costa et al 2008), has a
reported prevalence between 3% and
20% (Medlicott and Harris 2006,
McNeely et al 2005, Svensson 2007).  

TMD may be divided into joint related
problems caused by internal derange-
ment of the articular disc and/or intra-
articular pathology; or muscle or
myofascial disorders with trigger points
in the muscles of mastication. Patients
may present with one type or a combi-
nation of both (Davidoff 1998, Türp et
al, 2007). Signs and symptoms of TMD
are shown in Table 3 (Ciancaglini and
Radaelli 2001, Ciancaglini et al 1999,
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Costa et al 2008, Hall L 1984, McNeely
et al 2005, Türp et al 2007).

A topographical and functional rela-
tionship exists between the cervical
spine and the TMJ (Stiesch-Scholz et al
2003). TMD and CGH appear to share
many of the same pathophysiological
mechanisms and there is overlap between
the two conditions (Svensson 2007).
Subjects with a TMD often show cer -
vical spine disorders (Stiesch-Scholz et
al 2003) 

An association exists between
headache and TMD but a causal rela-
tionship has not been established.
Approximately 70% of subjects com-
plaining of headache also have tem-
poromandibular symptoms (Ciancaglini
and Radaelli 2001, Costa et al, 2008). 
A study by Stiesch-Scholz et al (2003)
investigated the prevalence of functional
disturbances of the cervical spine in
patients with internal derangement of
the TMJ in subjects without sympto-
matic complaints of the cervical spine.
The results demonstrated greater restric-
tion of cervical rotation, lateral flexion,
and extension, hypomobile functional
disturbances of the zygopophyseal joints,
and suboccipital, cervical and dorsal
shoulder girdle muscle tenderness in
patients with internal derangement of
the TMJ, when compared to the control
group. The neuroanatomical and neuro-
physiological interconnection between
the cervical spine and the orofascial area
(De Laat et al, 1998) cause a dysfunc-
tional masticatory system resulting in
altered head posture, resulting in pain
and dysfunction of the cervical spine
(De Laat et al, 1998). There is extensive
convergence of afferent input on the
trigeminal nuclei which may account for
the co-existence of signs and symptoms.
Cervical spine sensory information 
converges with trigeminal afferents
within the trigeminal nucleus spinal
tract, and fibres arriving in the subnucleus
caudalis descend down to C2-C3 and
even as far as C6. The C2 and C3 ventral
cervical nerve roots sensory supply
comprises part of the face, including the
mandibular angle (De Laat et al 1998). 

There are several treatment approaches
for the management of CGH (Bronfort
et al 2004). Physiotherapy is recom-
mended as a first line of management

(Bondi 2005, Bronfort et al 2004, Jull et
al 2002). Studies indicate that muscu-
loskeletal physiotherapy to the cervical
spine may prove effective for some
headache sufferers in regard to intensity,
frequency and duration, if there is an
underlying cervical segmental dys -
function present (De Hertogh 2007).
Treatment should include joint mobilisa-

tion, exercise, stretching and correct
ergonomics (Bondi 2005). Multimodal
care has both short and long-term main-
tained benefits for subacute and chronic
mechanical neck disorders with or 
without headaches (Bondi 2005, Gross
et al 2004). Management of TMD often
involves a multidisciplinary approach,
and a conservative approach is the treat-

Major Criteria of Cervicogenic Headache:
1. Symptoms and signs of neck involvement:
1.1 Precipitation of head pain, similar to the usually occurring one:

- by neck movement and/or sustained awkward head positioning,
and/or

- by external pressure over the upper cervical or occipital region on
the symptomatic side

1.2 Restriction of range of motion in the neck
1.3 Ipsilateral neck, shoulder, or arm pain of a vague nonradicular

nature or,
occasionally, arm pain of a radicular nature

2. Confirmatory evidence by diagnostic anaesthetic blockade
3. Unilaterity of the head pain

Head Pain Characteristics:
4. - moderate-severe, nonthrobbing, and nonlancinating pain, usually

starting in the neck
- episodes of varying duration, or fluctuating, continuous pain

Table 1: Cervicogenic Headache International Study Group Diagnostic
Guidelines (Bondi, 2005).

• Frequently thought to be unilateral
- may be on the contralateral side, but there should be one sided

dominance
- may occasionally be bilateral, if structures on both sides are

affected
• Pain starting in the neck or occipital region, which may spread to

occulotemporo-frontal areas
• Pain of deep, nonthrobbing and constant character
• Intermittent attacks lasting hours to days, or constant pain with

superimposed attacks of more severe pain
• Headache provoked by neck movements or sustained neck posture
• Ipsilateral nonradicular neck, shoulder or arm pain
• Stiffness and limited cervical range of movement
• Reproduction of headache on palpation of tender areas in the

cervical or occipital area
• Autonomic phenomenon including nausea, vomiting, photophobia,

dizziness, and ipsilateral blurred vision, and lacrimation (which may
be attributed incorrectly to migraines)

Table 2:  Clinical Characteristics of CGH (Davidoff, 1998; Jensen, 2005).
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ment of choice (McNeely et al, 2005).
The American Academy of Cranio -
mandibular Disorders and the Minnesota
Dental Association have recommended
physiotherapy as an important treatment
modality aimed at restoring oral motor
function, relieve musculoskeletal pain
and reduce inflammation (McNeely et
al, 2005). Physiotherapy programmes
are aimed to relax tense muscles,
increase ROM, improve muscle coordi-
nation and increase muscle strength
(McNeely et al, 2005). The aim of this
case report is to describe the physio -

therapy intervention and the outcome in
a patient diagnosed with CGH and 
TMD which is a common presentation
in subjects seeking treatment. 

CASE DESCRIPTION
The patient in this case study was a
twenty six year old athletic male, who
was assessed and treated in an outpatient
physiotherapy practice in Gauteng,
South Africa. The patient reported a six
month history of headaches and cervical
pain with an insidious onset. The jaw
pain had a recurrent history over the past

two years, but worsened since the
headaches and cervical pain started. He
recalled no previous neck problems 
but reports previous frequent ‘normal
headaches’. He was involved in a motor
vehicle accident five years ago, in which
he sustained a whiplash injury with a
complaint of mild cervical stiffness for a
couple of weeks. Two years previously
he was given a bite plate for the jaw
symptoms with no positive effect, so he
discontinued its use. The subject recalls
no causative incident for the aggravation
of symptoms, but reports been under
increasing stress at work over the past
six months.  The cervical pain (P1) and
headache (P2) was reported to be aggra-
vated by prolonged postures especially
at work, driving and stress; and eased by
heat, lying down, stretching, exercise
and analgesics. The headache and cervi-
cal pain would generally start in the
middle of the day and get progressively
worse through the day. The subject
could not identify definite aggravating
factors for the jaw pain (P3), but related
it to stress, having a restless night and
grinding his teeth. Distribution of symp-
toms is shown in Figure 1.  He reported
headaches of severe intensity at least
five days a week which when treated
with analgesic medication eased but did
not clear, with a total pain pattern of
11/15 (Edeling 1998). 

Objective Examination
The subject presented with a forward
head posture, bilateral scapula winging
and rounded shoulders. At rest he pre-
sented with neck pain on shoulder 
lateral flexion to the right. Other cervi-
cal physiological movements revealed
minimal limitation. Examination of the
TMJ revealed limited opening with
deviation to the right, an audible click of
the left TMJ, and bilateral TMJ pain.
Lateral excursion of the TMJ to the left
was limited.  TMJ movement did not
reproduce headache symptoms. 

Passive accessory intervertebral move -
ments (PAIVM’s) revealed: O/C1/C2
pain with central and unilateral pos-
teroanterior movements; C1 painful
bilaterally with transverse movements to
both sides; stiffness with C1/2 move-
ment. O1 posteroanterior movement; 
C1 transverse movement bilaterally; and

• Temporomandibular joint sounds (crepitus or clicking)
• Feeling of stiffness, or fatigue of the jaw
• Difficultly in opening or closing the jaw (trismus)
• Difficulty in locking the jaw
• Luxation
• Facial Pain, Jaw Pain, Earache
• Headache
• Pain on movement of the jaw, joint tenderness
• Muscle tenderness
• Vertigo, tinnitus, hypersensitivity to sound, fullness in the ears

Table 3: Temporomandibular signs and symptoms (Costa et al, 2008;
Türp et al, 2007; McNeely et al, 2005; Ciancaglini and Radaelli, 2001;
Ciancaglini et al, 1999; Hall L, 1984).

Figure 1: Distribution of Symptoms.
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C2 central and unilateral movement
reproduced a comparable headache sign.
Passive accessory joint movements of
the TMJ revealed pain with posteroante-
rior and lateral movements of the TMJ
bilaterally (L>R). Trigger points and
muscle spasm were present in the upper
trapezius muscle; levator scapulae 
muscle; sternocleidomastoid muscle;
and the suboccipital muscles.  He pre-
sented with pain on palpation of the
masseter muscle and the medial and 
lateral pterygoid muscles bilaterally
(L>R). Deep cervical flexor muscle
(longus capitis and coli) function was
assessed by using the craniocervical
flexion test (CCFT) (Jull et al, 2008). He
presented with decreased deep cervical
flexor muscle recruitment and endurance.

Clinical Reasoning
The patient met the major diagnostic cri-
teria by the Cervicogenic Headache
International Study Group (Bondi
2005), presenting with symptoms and
signs of neck involvement, restriction 
of upper cervical ROM, and bilateral
headache with right sided dominance.
The CGH was present together with ten-

sion-type headaches due to myofascial
pain syndrome caused by active trigger
points in the muscles supplied by C1-
C3, which contributed to the headaches
by referring pain into the head. The
structures implicated on examination
included the occipital-axial joint;
atlanto-axial joint; C2/3 zygopophyseal
joint; and the suboccipital, trapezius 
and cervical paravertebral muscles.
These structures all have similar sensory
innervation from the C1-3 cervical
nerve roots, which converge with the
trigeminal nerve afferents which
accounts for the referral of pain from the
cervical musculoskeletal structures into
the head (Bondi 2005; Jensen 2005;
Stiesch-Scholz et al 2003; Haldeman
and Dagenais 2001). Physical examina-
tion findings confirmed TMD.  

Physiotherapy Management
The patient was diagnosed as having a
combined arthrogenous and myofascial
TMD and CGH, and an evidence-based
treatment was developed.  

The cervical joints demonstrating
dysfunction (O/C1/C2/C3; and C6-T1)
and the temporomandibular joint were

treated with passive joint mobilisation
techniques (Maitland approach). The
selection of techniques, grade and
rhythm were at the discretion of the
treating physiotherapist and based on
the physical movement findings
(Maitland 1986, McNeely et al 2005,
Medlicott and Harris 2006). The mobi -
lisation techniques, grade and repetition
performed are presented in Table 4.  

The cervical paraspinal muscles,
trapezius and levator scapulae muscles
and the muscles of mastication were
treated with trigger point therapy and
stretching (Davidoff 1998). 

Postural correction was addressed
(McNeely et al 2005). He was advised
regarding his posture at home, at work
and in the car. To correct the patient’s
posture at rest, the scapulothoracic 
muscles (serratus and trapezius) were
strengthened according to the principles
documented by Hess (2000).

The deep cervical neck flexors were
rehabilitated by the subject performing
stabilisation exercises (Jull et al 2008).
This initially involved performing a
head nod in the supine position. The
pressure biofeedback unit was placed in
the cervical lordosis and inflated to
20mmHg. The patient watched the 
dial on the unit to assist in feedback
regarding the control of the exercise 
performed, and was instructed to perform
a craniocervical flexion movement. The
exercise was progressed to sitting,
standing and prone lying. Training of the
deep cervical flexor muscles improves
deep cervical flexor muscle activity and
endurance, and the ability to maintain
normal cervical posture in prolonged
postural positions (Jull et al 2008). The
patient was educated on posture and 
precipitating factors. He was given a
home exercise programme which included
posture correction, strengthening exer-
cises to improve the scapula position
and deep cervical flexor muscle
endurance, as well as stretches for the
cervical and upper thoracic muscles. 

Outcome
The patient was treated nine times and
was discharged from physiotherapy 14
weeks following the initial assessment.
The outcomes of interest included pain,
range of motion, oral function and

Table 4: Treatment intervention with Maitland mobilisation.

Joint Mobilisation Grade Repetition Performed at Rx
O1 Postero-anterior I+ 10 x 3 Rx 1

mobilisation I+ 30 x 3 Rx 2
II+ 60 x 2 Rx 3
IV- 60 x 2 Rx 4 – Rx 7
IV- 60 x 4 Rx 8 – Rx 9

C1 Transverse I+ 10 x 3 Rx 1
mobilisation I+ 30 x 3 Rx 2

II 60 x 2 Rx 3 
IV- 60 x 2 Rx 4 – Rx 5
IV- 60 x 3 Rx 6 –Rx 7

C2 Central and II 30 x 3 Rx 2
unilateral mobilisation IV- 60 x 2 Rx 3
Unilateral mobilisation II+ 60 x 2 Rx 4
with medial inclination IV- 60 x 3 Rx 5 – Rx 7

IV- 60 x 4 Rx 8 – Rx 9

C3 Central mobilisation IV- 60 x 4 Rx 8 – Rx 9

C4-T1 Central mobilisation III 60 x 3 Rx 5 – Rx9

TMJ Postero-anterior I+ 60 x 1 Rx 3
Mobilisation of II 60 x 2 Rx 4
right TMJ IV- 60 x 2 Rx 5

Postero-anterior IV- 60 x 3 Rx 6
Mobilisation of IV- 60 x 3 Rx 6
left TMJ IV- 60 x 4 Rx 7 – Rx 8
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patient satisfaction. The outcomes
assessed included active cervical and
TMJ range of movement; passive acces-
sory intervertebral joint mobilisation of
the cervical spine; headache intensity,
periodicity and response to analgesia;
TMJ clicking and discomfort; subject
scores on the NPRS.  At the time of dis-
charge the patient’s total pain pattern
was 4/15 (Edeling 1998); the subject
regained full cervical and TMJ range of
movement; on palpation had reduced
tenderness with PAIVM’s of the cervical
spine; achieved improved scapula set-
ting and deep cervical flexor muscle
endurance; and recorded reduced scores
on the numeric pain scale (NPS). TMJ
opening was full range with no click
audible or pain felt by the patient, mild
stiffness of the left TMJ was still occa-
sionally felt.  

The overall improvement per treat-
ment was viewed as satisfactory, and 
the overall outcome was deemed an
excellent result. The patient was fol-
lowed up telephonically three months
post discharge and the patient reported
that subjectively the improvement
gained from physiotherapy intervention
had been maintained. 

DISCUSSION
The aim of this case report was to
describe the use of physiotherapy inter-
vention in a patient diagnosed with 
cervicogenic headaches (CGH) and 
temporomandibular dysfunction (TMD),
which is a common presentation in
patients seeking treatment.  The subject
in this case report presented with a two
year history of TMD and a more recent
six month history of CGH, which was
related to increased stress and prolonged
postures. Stiesch-Scholz et al (2003)
indicate this is a common finding as a
functional relationship exists between
the cervical spine and TMJ and there is
overlap between these two conditions
(Svensson 2007). A strong correlation
exists between cervical dysfunction and
temporomandibular signs and symptoms
(Ciancaglini and Radaelli 2001, Vaster
et al, 2002).  

The headache signs and symptoms
were caused by disorders of the muscu-
loskeletal system of the cervical spine,
resulting in recurrent headaches. The

TMD presented before the headaches.
Whether this is a direct cause effect 
relationship is difficult to determine.
The subject presented with an altered
posture which could be attributed to a
dysfunctional masticatory system (De
Laat et al, 1998). This could make the
subject susceptible to the development
of cervical spine problems.  The co-exis-
tence of signs and symptoms could be
due to the synergistic or antagonistic
relationship between the muscles of the
two systems, the altered posture, and the
extensive convergence of upper cervical
sensory nerve roots and trigeminal affer-
ents in the trigemino-cervical nucleus.
Treatment options which have shown a
meaningful effect for the treatment of
both disorders include: mobilisation,
trigger point therapy, low intensity exer-
cise and posture correction (De Hertogh
2007; Bondi 2005; Cameli et al cited by
McNeely et al 2005; Jensen 2005; Gross
et al 2004; Jull et al 2002; Maitland
1986; Hall 1984).  

There were signs of an underlying
segmental dysfunction of the upper 
cervical spine, which should respond
well to manual therapy interventions
(De Hertogh 2007). Passive joint 
mobilisation was used to mobilise the
hypomobile painful upper cervical
zygapophyseal joints (Maitland 1986).
Mobilisation has been proposed by Jull
et al (2002), De Hertogh et al (2007) and
Maitland (1986) to be appropriate inter-
vention for the treatment of CHG. 
The TMD was treated with passive
oscillatory joint mobilisation of the TMJ
(Maitland approach) which has been
indicated as effective treatment to
improve pain and orofascial opening
(Cameli et al cited by McNeely et al
2005, Hall 1984). Once the symptoms
were settling deep cervical flexor 
muscle stabilisation exercises as well as
scapulothoracic strengthening exercises
were introduced. The combined approach
of mobilisation and exercise has been
shown by Jensen (2005) and Gross et al
(2004) to be effective in the manage-
ment of CGH due to mechanical neck
pain. Low intensity endurance exercises
to achieve muscle control of the cervi-
coscapular region have shown to be
effective in the treatment of CGH (Jull
et al 2002). The active trigger points in

the cervical musculature and the muscles
of mastication were treated with trigger
point therapy which is indicated for the
treatment of myofascial pain syndromes
by Davidoff (1998). The subject’s pos-
ture and ergonomics were addressed
with education and exercises to correct
the alignment of the craniomandibular
system and correct the cervical spine
alignment as indicated in a study by
McNeely et al (2005). 

The subject responded well to the
treatment for the cervical spine and TMJ
indicating effective management with
physiotherapy modalities. More than a
50% improvement in headache frequency
was achieved in this subject which is
regarded as a clinically relevant result
(Jull et al 2002). The TMJ signs and
symptoms were reduced with no click-
ing audible and full TMJ opening with-
out any deviation. 

CONCLUSION
This case report discusses the benefits of
a multi-modal physical therapy treat-
ment approach for the treatment of CGH
and TMD which is a common clinical
presentation. The combination of joint
mobilisation, trigger point therapy;
strengthening and postural correction,
may be considered appropriate manage-
ment for this combined condition. 
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