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eadache is the most prevalent pain
H disorder, affecting 66% of the

global population', and thereby it
represents a major health problem, dis-
turbing both quality of life and work pro-
ductivity®*. It was reported in 1999 that
in the US alone, migraine headache cost
American employers about $US13 bil-
lion per year because of missed workdays
and impaired work function*.

The International Headache Society
(IHS)* has classified headaches as pri-
mary, where there is no other causative
factor, or secondary, where the headache
occurs in close temporal relationship to
another disorder to which it is attributed.
A list of 14 different headache forms have
been documented by the IHS’. Further
sub-classification is possible; for example,

migraine can be sub-classified as mi-
graine with or without aura, and again
even further sub-classified. Since each
form of headache has a different patho-
logical basis and incorrect differential
diagnosis will often lead to treatment fail-
ure, it is critical to correctly diagnosis the
type of headache. This is of particular im-
portance for manual therapy interven-
tions as they are unlikely to be effective
for the majority of headache forms. It
should also be noted that different forms
of headache may co-exist’, further pre-
senting a challenge for differential diag-
nosis.

The most common form of headache
is tension-type headache with a global
prevalence of 38%', whereas migraine
has a prevalence of 10%', chronic daily
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headache 3%', and CGH 2.5-4.1%"%.
Prevalence alone, however, does not pro-
vide a complete picture of the disability
associated with different forms of head-
ache, as it does not include factors such as
the frequency of attacks and intensity of
symptoms. Although the prevalence of
CGH is considerably lower than tension-
type headache and migraine, patients
with CGH have a substantial quality-of-
life burden, comparable to patients with
migraine and tension-type headache’.

The pathophysiological mechanisms
underlying many of the classifications of
headache are not well understood. In
terms of research evaluation, migraine
has received the most attention, and it is
believed to involve abnormal brain func-
tion'?, but the pathophysiology is still not
clearly defined".

CGH arises primarily from muscu-
loskeletal dysfunction in the upper three
cervical segments'>. The pathway by
which pain originating in the neck can be
referred to the head is the trigeminocer-
vical nucleus (Figure 1), which descends
in the spinal cord to the level of C3/4, and
is in anatomical and functional continu-
ity with the dorsal gray columns of these
spinal segments'’. Hence, input via sen-
sory afferents principally from any of the
upper three cervical nerve roots may
mistakenly be perceived as pain in the
head', a concept known as convergence.

Manual therapists have for some
time treated the cervical spine in efforts
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TCN - Trigeminocervical nucleus

C1-3 - Spinal nerve roots of C1 to C3

Trigeminal
nerve

FIGURE 1. Diagrammatic representation of the anatomical
basis for convergence of sensory input from the upper
3 cervical nerve roots with the trigeminal nerve in the

trigeminocervical nucleus.

to relieve headache', but it is only re-
cently that researchers have evaluated
the effectiveness of such intervention for
specific headache disorders. For exam-
ple, Jull et al®, in a randomized con-
trolled trial of high methodological
quality, showed that manual therapy was
an effective form of management for
CGH. Furthermore, Bronfort et al'® re-
viewed the evidence for non-invasive
physical treatments for five types of
headache including “migraine,” “ten-
sion-type,” “CGH,” a mix of “migraine
and tension-type,” and “post-traumatic”
headache. They found evidence that
both neck exercise (low-intensity en-
durance training) and spinal manipula-
tion were effective in the short-term and
long-term for CGH. In contrast, their
review did not support the use of man-
ual therapy for the long-term manage-
ment of migraine or other headache
forms. Similar reviews came to the same
conclusions for the treatment of mi-
graine and tension-type headache'”'®. In
one review, it was proposed that since
the aetiology of tension-type headache,
CGH, and migraine are different, man-
ual therapy approaches should be differ-
ent's, but this has not been investigated.
When reviewing these data, the reader
must take into consideration the relative

paucity and low-level of evidence avail-
able®. There is an ongoing need for
high-quality randomized controlled tri-
als investigating the effectiveness of
manual therapies for headache manage-
ment before it will be possible to form
firm conclusions.

Nonetheless, currently available
evidence suggests that manual therapy is
ineffective for some forms of headache.
It follows that correct classification of the
headache disorder is very important so
that appropriate treatment can be given,
and it could be argued that manual ther-
apists have an ethical obligation to make
an accurate diagnosis so resources are
not wasted on physical treatment when
patients would be better directed to
more appropriate therapy.

One of the common diagnostic
challenges in headache evaluation is to
distinguish CGH from other headache
forms®*?!. Indeed, studies have shown
that an incorrect headache diagnosis
may occur in more than 50% of cases®.
Diagnosis is essentially based on the
presenting symptoms, together with the
clinical physical examination findings®.
Similarities of signs and symptoms
among the many types of headache* un-
doubtedly contribute to the challenge of
differentiating between some headache

forms, whereas those forms with unique
characteristics are more readily identi-
fied.

Examination

Subjective Examination

It is of primary concern to exclude seri-
ous or life-threatening pathology such
as cranial tumors, meningitis, giant cell
arteritis, sub-arachnoid hemorrhage,
carotid artery, or vertebral artery dissec-
tion, among others. Although these are
relatively rare®, the clinician should be
vigilant for historical features or “red
flags” suggestive of such disorders. “Red
flags” include (1) sudden onset of a new
severe headache; (2) a worsening pat-
tern of a pre-existing headache in the
absence of obvious predisposing factors;
(3) headache associated with fever, neck
stiffness, skin rash, and with a history of
cancer, HIV, or other systemic illness;
(4) headache associated with focal neu-
rologic signs other than typical aura; (5)
moderate or severe headache triggered
by cough, exertion, or bearing down;
and (6) new onset of a headache during
or following pregnancy®. Patients with
one or more red flags should be referred
for an immediate medical consultation
and further investigation.

Some headaches are easy to differ-
entiate from CGH due to their distinc-
tive subjective characteristics. For ex-
ample, cluster headaches, paroxysmal
hemicranias, and other trigeminal auto-
nomic cephalalgias typically present
with very severe unilateral but short-
lasting headache. According to the IHS?,
headache duration may be as short as 2
minutes with a frequency of 5 per day for
paroxysmal hemicrania. Typically, the
pain is associated with autonomic fea-
tures of eye tearing, nasal stuffiness, fa-
cial sweating, and ptosis. Taken as a
whole, these characteristics are not con-
sistent with CGH and patients present-
ing with such symptoms should seek
medical consultation, as they are un-
likely to respond to manual therapy.

Migraine with aura also has distinc-
tive symptoms?, such as flickering lights
or spots in the field of vision, numbness,
or pins and needles, all of which are fully
reversible, lasting less than 60 minutes.
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Typical characteristics of migraine with-
out aura include pain of unilateral loca-
tion, pulsating quality, moderate or se-
vere intensity, lasting a fixed time period
of 24-72 hours, aggravated by routine
physical activity such as stair-climbing,
and associated with nausea, photopho-
bia, or phonophobia®.

Characteristics of chronic tension-
type headache include headache lasting
from 30 minutes to 7 days, of pressing or
tightening quality, mild to moderate in-
tensity, bilateral location, and no aggra-
vation by physical activity. In addition,
there should be no associated features of
nausea, vomiting, photophobia, or pho-
nophobia®.

The profile of sufferers of CGH var-
ies according to the population under
review. Hospital-based studies reveal an
85-88% female preponderance®?; in
contrast, alarge-scale community-based
study revealed a 71% male preponder-
ance®. This difference was explained by
the reluctance of males to seek treat-
ment. Mean age at onset has been re-
ported as 33-43 years, and a mean dura-
tion of symptoms of 7-17 years™.
Chronicity appears to develop through
increasing frequency of short-lasting
headache attacks, rather than continu-
ous unrelenting pain.

Characteristics of CGH according
to the Cervicogenic Headache Interna-
tional Study Group*** are shown in Ta-
ble 1. Unfortunately, a number of head-
ache characteristics are shared between
the common headache forms and CGH,
except for the presence of non-throb-
bing pain that usually starts in the neck,
with episodes of varying duration®.

Vincent and Luna® examined the
validity of Sjaastad et al's 1990 diagnos-
tic criteria in patients with CGH, ten-
sion-type headache, and migraine. Pa-
tients with CGH met significantly more
criteria than those with tension-type
headache or migraine. However, 30% of
patients with CGH met the IHS criteria
for migraine, whereas only 3% of pa-
tients with CGH met the criteria for ten-
sion-type headache; the remaining 66%
of patients could not be classified ac-
cording to THS criteria as having either
migraine or tension-type headache. An-
tonaci et al*® reported that at least five
items of Sjaastad et al's 1990 diagnostic

criteria must be present in order to es-
tablish a diagnosis of CGH. Further-
more, Vincent® has shown that if seven
or more of these criteria were present,
then cervicogenic headache could be
distinguished from migraine and ten-
sion-type headache with a high level of
sensitivity and a moderate level of spec-
ificity. Moreover, if pain is first experi-
enced in the neck and then spreads to
the frontal region and is unilateral, the
chance of correctly identifying patients
as CGH increases significantly. While
unilaterality is a strong diagnostic indi-
cator of CGH, in clinical practice bilat-
eral symptoms do not preclude CGH*,
as there is a strong case for a “unilateral-
ity of two sides™.

A recent community-based study
revealed differences in headache profile
between sufferers of relatively “pure”
CGH and “pure” migraine®*. Migraine
sufferers are more likely to be female,
and more frequently report nausea, pho-
tophobia, phonophobia, and throbbing
pain. In addition, headache onset is in
the anterior head and is infrequently
brought on by mechanical provocative
activity (sustained or awkward neck po-
sitioning) and exacerbated by a change
in spatial orientation (standing from ly-
ing, or forward bending to upright)*.

While efforts have been made to try
toisolate patients with “pure” CGH from
other headache forms, it is apparent that
there is a significant proportion of head-
ache sufferers who cannot be catego-
rized into such a group as they have
mixed features of CGH, migraine, ten-
sion-type headache, or other headache
forms. Indeed Fishbain et al® in their
study of pain clinic patients presenting
with headache found that 84% had neck
pain. The most common predictor of
headache onset across diagnostic groups
was severe headache beginning in the
neck, and 44% had more than one head-
ache form. This suggests that there are
patients with either concurrent head-
ache diagnoses™ or perhaps there is a
continuum across different headache
forms.

Taken as a whole, the information
from the subjective examination should
point towards the possible involvement
of the cervical spine in headache patho-
genesis and that further physical exami-

nation is required to confirm the diag-
nosis. A summary of the subjective
criteria is shown in Table 2.

Physical Examination

Although up to 70% of individuals with
frequent intermittent headache report
accompanying neck pain®*¥, less than
18% are thought to be symptoms of neck
pathology®. One explanation for this
may be the convergence of afferent in-
formation from the sensitized trigemi-
nal afferents with the upper three cervi-
cal nerves in the trigeminocervical
nucleus®. In this way, pain arising in the
head/face is being perceived as pain in
the neck. Consequently, physical exami-
nation of the neck is a critical compo-
nent of differential diagnosis?**>*2,
Physical examination criteria include
clinical, laboratory, and/or imaging evi-
dence of a disorder within the cervical
spine or soft tissues of the neck known
to be a valid cause of headache. In the
absence of this, there should be evidence
that the headache can be attributed to
the neck disorder based on clinical signs
that implicate a source of pain in the
neck, or abolition of headache following
diagnostic blockade (pain-relieving in-
jection) of a cervical structure or its
nerve supply®. Essentially, any structure
that is innervated by the upper three cer-
vical nerves is a potential source of
headache. Hence, the clinical examina-
tion must potentially encompass the ar-
ticular, neural, and myofascial structures
shown in Figure 1.

Articular System

The CGH International Study Group
considers restricted range of motion of
the neck to be one of the major diagnos-
tic criteria for CGH?. Some***>** but not
all*** studies have reported diminished
cervical ROM in subjects with CGH
with limitation of active movement in
the sagittal plane, in particular exten-
sion, as the major loss. Other studies,
however, have not found any limita-
tions**.

As previously stated, CGH arises
primarily from musculoskeletal dys-
function in the upper three cervical seg-
ments'?. Manual examination has high
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TABLE 1.
diagnostic criteria®.

CGH: Cervicogenic Headache International Study Group

Major criteria

I. Symptoms and signs of neck involvement

a)

b)
<)

Precipitation of comparable symptoms by:

1) neck movement and/or sustained,
awkward head positioning, and/or

2) external pressure over the upper cervical
or occipital region

Restriction of range of motion in the neck

Ipsilateral neck, shoulder or arm pain

II. Confirmatory evidence by diagnostic
anaesthetic block
III. Unilaterality of the head pain, without sideshift

Head pain characteristics

IV. Moderate-severe, non-throbbing pain, usually
starting in the neck
Episodes of varying duration, or fluctuating,
continuous pain

Other characteristics
of some importance

V. Only marginal or lack of effect of indomethacin
Only marginal or lack of effect of ergotamine and
sumatriptan
Female gender
Not infrequent history of head or indirect neck
trauma, usually of more than medium severity

Other features of lesser
importance

VI. Various attack-related phenomena, only
occasionally present, and/or moderately
expressed when present:

a)
b)

<)
d)
e)
f)

nausea

phono- and photophobia

dizziness

ipsilateral “blurred vision”

difficulties swallowing

ipsilateral oedema, mostly in the periocular
area

sensitivity and specificity to detect the
presence or absence of cervical joint dys-
function in neck pain and headache pa-
tients***%. Moreover, Zito et al** deter-
mined that the presence of upper cervical
joint dysfunction measured by manual
examination, in comparison to measures
of posture, range of motion, cervical kin-
aesthesia, and craniocervical muscle
function®, most clearly identified CGH

sufferers. The term manual examination
incorporates tests of passive physiologi-
cal intervertebral motion, as well as pas-
sive accessory intervertebral motion,
such as posteroanterior pressures. Mo-
tion restriction and symptom responses
indicate the most painful dysfunctional
cervical motion segment***®. However,
these tests require a high degree of skill
on the part of the therapist, and their

reliability has been questioned™. It has
been suggested though that this may be
a reflection of poor research methods
rather than being an unreliable test™.
Morerecently, Jull etal* and Amiri et al®
have condensed the manual examina-
tion procedure to include only passive
accessoryintervertebralmotionassessed
using posteroanterior pressure. Identifi-
cation of a pain response, rather than
joint hyper- or hypomobility, simplifies
the identification of cervical dysfunc-
tion, thereby reducing the skill required.
However, this information on its own
is not sufficient to provide adequate
sensitivity and specificity to identify
CGH; other forms of assessment are
required®.

The cervical flexion-rotation test
(FRT) is an objective method of deter-
mining upper cervical joint dysfunction
that is showing promise in the identifica-
tion of patients with CGH. The FRT (Fig-
ure 2) is a simplified form of manual ex-
amination developed to identify C1/2
dysfunction®'. In this test procedure, the
cervical spine is fully flexed and should
allowunrestricted motionat C1/2, which
has a unique ability to rotate in any cervi-
cal posture. As movement at other cervi-
cal segments would be constrained by
this end-range position, movement is
isolated to the C1/2 segment.

Range of rotation in end-range flex-
ion is normally 40-44° to each side**2.
In contrast, subjects with C1/2 dysfunc-
tion have significantly less rota-
tion?®**>>* 'When administered by
highly trained manual therapists, the
FRT has high sensitivity (91%) and spec-
ificity (90%) in differentiating subjects
with CGH from asymptomatic controls
or subjects with migraine with aura®.
Data from the same study demonstrated
that a range limited to 32° or less may be
considered positive.

Subjects in that study were selected
according to strict criteria to ensure that
the comparative groups were discrete
and that there was no cervical involve-
ment in the migraine or control groups.
Hence the reliability, sensitivity, and
specificity determined in this study may
be higher than levels occurring in a clin-
ical environment where patients are
likely to be more heterogenous. How-
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TABLE 2. Summary of subjective diagnostic criteria contrasting migraine and CGH®34,

Migraine

CGH

Gender ratio

Age at onset

Headache onset

Pain area

Nausea

Photo/phonophobia

Throbbing pain

Pain increases when bending forward
Migraine medication

Sustained/awkward neck position provokes pain

1.69 female/male
18 years
Anterior head
50% unilateral
Frequent

Very frequent
Frequent

Very frequent
Usually helpful
Rare

0.71 female/male

33 years

Posterior head/neck
Predominately unilateral
Infrequent

Infrequent

Infrequent

Infrequent

Not helpful

Universal

FIGURE 2.
rotation test.

The cervical flexion-

ever, similar values (diagnostic accuracy
= 89%; kappa = 0.85, positive cut-off
value = 33°) have been reported when
the FRT was evaluated in a more heter-
ogenous sample including subjects with
CGH arising from levels other than
C1/2%. This study also demonstrated
that inexperienced examiners could use
the FRT test. Although inexperienced
examiners recorded larger ranges of mo-
tion for the FRT, the sensitivity (>83%),
specificity (>83%), and agreement
(kappa >0.67) were still within accept-
able values.

Another advantage of the FRT is
that it is independent of other physio-
logical and lifestyle factors®. In a cross-
sectional study, whole cervical cardinal
plane active movement, sleeping pos-
ture, age, gender, hand-dominant recre-
ation, or occupation (activity involving
repetitive use of one side of the body)
were correlated with FRT mobility. Mul-
tiple linear regression analysis demon-

strated that 59% of the variance in the
FRT (ROM) was explained by the pres-
ence of pain and cervical lateral flexion
measures. Consequently, the test has
utility regardless of the age, gender, or
lifestyle of the patient.

Muscle System

Muscle dysfunction has also been iden-
tified as an important feature of
CGH***>7%8 Tt has been suggested that
dysfunction may include loss of postural
alignment and neuromuscular control
as well as muscle weakness, endurance,
and extensibility*®. A reflection of the
importance of the muscle system to
CGH is shown by the long-term im-
provement in headache symptoms as a
result of exercise designed to retrain the
muscle system in patients with CGH".
Posture is an indirect measure of the
functional status of the neuromuscular
system. While one early study found an
association between forward head pos-
ture and CGH?, which has been cited in
the literature, this association has not
been substantiated by more recent stud-
ies, and postural change is not a unique
feature to sufferers of CGH***4%
Impairments in muscle strength
and endurance of the deep neck flexors
appear to be one of the defining features
of CGH*>*"*®, Similar impairments were
not present in migraine or tension-type
headache®. The craniocervical flexion
test indirectly measures deep neck flexor
function®, and it has been shown to
have good reliability”. This test is per-
formed in crook-lying, and it requires

the patient to perform upper cervical
flexion in five stages of increasing range,
holding each position for up to 10 sec-
onds. The range of upper cervical spine
flexion has been shown using electro-
myography to be directly related to the
activation of the deep neck flexors® in
asymptomatic controls. While it is not
possible to directly palpate the deep
neck flexors, it is possible to palpate the
superficial flexors muscles, which should
be minimally active during this test. One
of the key features that clinically identi-
fies deep neck flexor dysfunction is in-
creased superficial flexor muscle during
the craniocervical flexion test®?, in an at-
tempt to gain range of motion.

There are a number of reports of
muscle tightness**® and trigger
points® associated with CGH. Various
muscles have been implicated, including
upper trapezius, sternocleidomastoid,
scalenes, levator scapulae, pectoralis
major and minor, and short sub-occipi-
tal extensors. In one study, muscle tight-
ness was found in 35% of CGH subjects
compared to only 17% in migraine and
16% for tension-type headache sub-
jects*’ in that study, no one muscle pre-
dominated. An earlier study found mus-
cle tightness predominated in the upper
trapezius muscle”’.

Sensorimotor disturbance has been
implicated in neck disorders. Clinical
measures of sensorimotor disturbance
include cervical joint position sense,
postural stability, and oculomotor con-
trol; these have been described
elsewhere®. Dizziness, neck pain, and
headache are a common feature of sen-
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sorimotor disturbance of the cervical
spine®. However, joint position sense or
cervical kinaesthesia has been shown to
be no different in subjects with either mi-
graine, CGH, or tension-type head-
ache®.

Neural System

The THS® recognizes a variety of neural
disorders that can cause headache. These
can be broadly classified under disorders
of the neck and cranial neuralgias and
include, among others, occipital neural-
gia, neck-tongue syndrome, post-her-
petic neuralgia, and trigeminal neural-
gia. Classification of neuropathic pain,
based on aetiology such as occipital neu-
ralgia, has inherent problems as pathol-
ogy of a nerve does not always cause
pain®”%8. In contrast, ithasbeen proposed
that neuropathic pain be classified ac-
cording to a dominance of patho-mech-
anisms®. Neural tissue-related pain dis-
orders have been classified” as either 1)
peripheral nerve sensitization exhibiting
increased nerve trunk mechano-sensi-
tivity; 2) denervation with neurological
deficit; or 3) central sensitization show-
ing positive features (paraesthesia, allo-
dynia, dysaethesia, hyperalgesia and
stimulus independent pain). In the up-
per cervical spine, denervation disorders
are relatively rare compared to the lower
cervical region. In part this is due to the
difference in gross anatomy, with no disc
and the relatively small nerve root/spinal
nerve, with comparatively more free
space in the intervertebral foramen, in
the upper cervical region.

In our clinical experience, the most
prevalent neural disorders causing head-
ache present with peripheral nerve sen-
sitization but normal neurological func-
tion. Peripheral nerve sensitization can
be assessed according to the principles
described by Elvey and Hall”’. There
should be evidence of pain provocation
and limitation of movement during neu-
ral tissue provocation tests, which elon-
gate the upper cervical neural structures.
In addition, there should be evidence of
pain on palpation of the same tissues.
An important test in this respect is up-
per cervical flexion, which elongates the
neuromeningeal tissues in the high cer-
vical region”. To distinguish pain re-

sponses of peripherally sensitized neural
tissue from adjacent joints and muscles,
it is important to repeat the test with
the arms positioned in abduction, or
the lower limbs in straight-leg-raise,
to increase the mechanical provocation
of, and thereby implicate, the neural
tissue.

Although there is some evidence of
altered responses to neural tissue provo-
cation tests in subjects with CGH when
compared to migraine”, the presence of
increased neural tissue mechano-sensi-
tivity in patients with CGH is relatively
rare, with the reported incidence be-
tween 7 and 10%*%. Nevertheless, it is
important to identify these patients as
they usually respond inadequately to
joint mobilization or motor control
retraining.

Headache patients with a domi-
nance of peripheral nerve sensitization
usually present with a very typical pat-
tern. They tend to adopt an antalgic
poker chin posture. Active upper cervi-
cal flexion is diminished in range, and in
long sitting this movement is more pro-
vocative. Similar restriction is demon-
strated passively in supine as previously
discussed. Finally, palpation of nerve
trunks arising from the upper cervical
spine is also provocative, for example,
the greater occipital nerve, lesser occipi-
tal nerve, or third occipital nerve.

In this article, we have outlined
various aspects of examination that will
assist clinicians in identifying headache
patients with disorders that are likely to
respond to manual therapy interven-
tion. While the individual items of as-
sessment may be of importance, the
time-honored approach is to consider
the whole examination rather than indi-
vidual components. This has been sup-
ported by a recent study that sought to
identify which aspects of the physical
examination distinguished subjects with
CGH from migraine and tension-type
headache. Analysis revealed that collec-
tively, restricted neck movement, in as-
sociation with evidence on manual ex-
amination of upper cervical joint
dysfunction and impairment in the deep
neck flexors identified by the craniocer-
vical flexion test, had 100% sensitivity
and 94% specificity to identify CGH™".
While these three features have been

shown to be important in identifying
CGH, another study has shown no clear
pattern of predictors from variables in
subjects’ demographics and headache
history, which might identify those who
achieve a significant reduction in head-
ache following manual therapy inter-
vention™.

Condlusion

Headache is a very common complaint,
arising from a variety of different causes,
not all of which are amenable to manual
therapy intervention. The key to identi-
fying appropriate patients is to interpret
information from all aspects of the ex-
amination including the subjective his-
tory. This article has outlined the now
considerable evidence underpinning the
identification of patients with CGH.
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