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Use of McKenzie cervical protocol
in the treatment of radicular neck pain
in a machine operator
Sundeep Rathore, DC, FCCRS(C)

A case of mechanical neck pain with radiation into the
upper extremity in a 53-year-old man is presented. The
use of standard chiropractic manipulative therapy was
not an option due to patient apprehension. A reduction of
symptoms was reported with certain spinal movements.
This made the patient a candidate for the use of spinal
loading strategies as described by McKenzie. The
application of McKenzie cervical therapy resulted in
improved symptoms and function in this individual. The
McKenzie protocol, and its use in the management of
neck pain, is discussed.
(JCCA 2003; 47(4):291–297)
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On présente un cas de cervicalgie de nature mécanique
avec transfert aux membres supérieurs chez un homme
de 53 ans. L’utilisation du traitement chiropratique usuel
n’a pas été envisagée en raison des craintes manifestées
par le patient. On a signalé lors de certains mouvements
vertébraux une diminution des symptômes. Cela a rendu
le patient apte à l’utilisation des stratégies de pressions
vertébrales décrites par McKenzie. L’utilisation du
traitement cervical de McKenzie a entraîné chez ce
patient une diminution des symptômes et l’amélioration
des fonctions cervicales. On analyse le protocole de
McKenzie ainsi que son utilisation dans le traitement de
la cervicalgie.
(JACC 2003; 47(4):291–297)
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Introduction
Neck pain is a common complaint in the general popula-
tion with an estimated lifetime prevalence of 67% among
adults aged 20–69 years and an estimated cost of 1% of
total health expenditures in the Netherlands.1,2,3 It is the
second most common complaint seen in chiropractic prac-
tice and is generally treated with spinal manipulative
therapy.4 Spinal manipulation and mobilization have been
shown to be viable and safe options in the short-term treat-
ment of neck pain.5–14 In this case spinal manipulative care
was declined by the patient which necessitated the need to
employ other treatment methods. The McKenzie protocol,
which has been commonly utilized in low back conditions,

may also be employed in the treatment of mechanical neck
pain. It makes use of similar presentations in pain response
to spinal loading in neck movements and postures, and
categorizes them into certain conditions. These are the
postural, dysfunction and derangement syndromes. In this
case, we discuss the derangement syndrome which is theo-
rized to be an anatomical disruption or displacement of
disc material within a motion segment.15

The McKenzie method utilizes a loading strategy that
incorporates the centralizing phenomenon; this is defined
as a rapid change in the location of pain from a distal or
peripheral location to a more proximal or central position
to the spine.16,17 This has been shown to be an accurate
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predictor of successful conservative treatment outcome in
the low back.16,17,18 Peripheralization occurs when symp-
toms move from an area more proximal to an area more
distal or lateral from the midline of the spine.17

Case report
A 53-year-old male machine operator reported lifting a
radiator core weighing approximately 40 kg overhead and
noted a gradually increasing deep boring sensation over
his lower cervical region. He recalled his neck to be in a
flexed and slightly right rotated position. He felt this would
resolve itself and finished his workday. That night he
noted an aching pain at the base of his neck which ex-
tended into the midback and right upper extremity. Spe-
cifically, this referred into the right inferior angle of the
scapula and the right posterior aspect of the forearm and
somewhat into the 3rd and 4th digits. Relieving factors
involved overhead elevation of the right arm, internal rota-
tion of the arm and the use of analgesic medication. Aggra-
vating factors included coughing, lifting 5 kg boxes and
neck flexion and rotation to the right. Intensity of symp-
toms was reported as 5/10 at best and 8–9/10 at worst on
the numeric rating scale. Symptoms were not progressive.
The patient reported a disturbed sleep pattern.

Past musculoskeletal history indicated repeated episodes
of mild neck pain that generally resolved within a few
days. Past medical history was unremarkable.

He had followed up with his family physician prior to
the onset of care and was placed on a three-week regimen
of Voltaren and Robaxicet for symptom relief. He noted
minimal relief from these medications and discontinued
their use. He was referred for radiographic, MR and EMG
nerve conduction studies by his family physician.

Examination revealed the patient to be alert, with nor-
mal speech. He was pleasant, appearing his stated age,
cooperative and presented in acute distress. Postural ex-
amination revealed slight right lateral bending of the cervi-
cal spine. Orthopedic examination revealed a positive
Valsalva maneuver and increased pain with shoulder de-
pression testing. Upper limb tension testing15 of the bra-
chial plexus was positive with contralateral cervical lateral
bending, shoulder abduction, forearm supination and wrist
and finger extension. This reproduced symptoms into the
right upper extremity. Cervical distraction testing was
noted to relieve symptoms. Foraminal compression testing
and lateral spinous challenge testing indicated C5–6, C6–7

facet dysfunction. Thoracic outlet testing was unremark-
able. Right shoulder examination was unremarkable. Mus-
cular examination revealed hypertonicity over the cervical
erectors and the upper fibres of the trapezius musculature.
Neurological examination revealed decreased sensation to
pin prick and light touch over the C7 dermatome on the
right. Deep tendon reflexes were 2+ and symmetrical, with
the exception of the triceps reflex which was 1+ on the
right. Muscle strength testing of the upper limb was unre-
markable. Lower extremity neurological assessment was
unremarkable.

A McKenzie mechanical assessment was conducted.
Initial evaluation involved gross range of motion. A single
cervical protrusion (maximal forward gliding or anterior
translation of the head while zero sagittal rotation is main-
tained), flexion, retraction (maximal rearward gliding or
posterior translation of the head while zero sagittal rotation
is maintained), extension, side bending and rotation move-
ments were performed (Figures1, 2). The amount of move-
ment loss was noted. He had 35 degrees of flexion, 20
degrees of left lateral bending, 50 degrees of left rotation,
and 20 degrees of extension actively, limited by pain. This
indicated a moderate movement loss in flexion, and a
major loss of retraction and extension. A CROM (Cervical
Range of Motion, Performance Attainment Associates, St.
Paul, MN) goniometric device was used.19 All other cervi-
cal ranges of motion were within normal limits.

Movements were then performed on a repeated basis
(5–15 times) and the effects on symptoms (produced,
abolished, unaffected, peripheralized or centralized) were
noted. Repeated test movements demonstrated centraliza-
tion of symptoms with repeated retraction and extension at
end range. This was rapid and accompanied with an in-
crease of 15 degrees of extension and the patient being
able to retract his neck. Flexion movements peripheralized
symptoms without a range of motion change.

The postural syndrome would present with a full range
of motion. In the dysfunction syndrome there would be a
range of motion loss with pain occurring only at the end
range. In this case, symptoms were constant occurring
during motion and at end range, with an accompanying
rapid response to spinal loading. A diagnosis of cervical
derangement syndrome was made.

Special testing
A radiographic evaluation demonstrated generalized de-
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generative changes, and C5–6 facet arthopathy was noted.
Electro-diagnostic and conduction parameters were within
normal limits in the right extremity deltoid, pronator teres,
and first dorsal interosseus muscles. A decreased recruit-
ment in the lateral triceps was noted in the needle EMG
component of testing. MR evaluation of the cervical spine
revealed multilevel narrow and desiccated discs at the
C5–6 and C6–7 levels. There was moderate degenerative
change seen throughout the cervical spine. At the C5–6
level, mild right neuroforaminal stenosis was seen second-
ary to a combination of uncovertebral joint degenerative
change as well as facet arthopathy. At the C6–7 level, mild
uncovertebral joint degenerative change, as well as facet
arthopathy, were observed, resulting in mild bilateral
neuroforaminal stenosis. Mild right neuroforaminal steno-
sis was also noted secondarily to a combination of un-
covertebral joint degenerative changes, as well as facet
arthropathy.

A treatment plan serving to reduce the derangement,
recover function and prevent recurrence was initiated. The
patient was to be seen three times per week for six to eight
weeks.

 Assessment findings indicated neck extension caused
the centralization of symptoms and flexion peripheralized
symptoms, and therefore the initial phase of care would
favor extension. Due to the acute nature of the condition,
end range neck movements were performed in the supine
position, with clinician assistance. Flexion exercise was
initially avoided. The initial procedure was chin tuck or
retraction exercise. A small pillow was used under the
occiput to maintain slight flexion. Exercises were per-
formed at a frequency of ten to fifteen times for three to
four sets with clinician overpressure applied. The patient
was given ergonomic advice on the importance of main-
taining proper spinal mechanics. The individual was to
avoid a forward head or chin poking posture and perform
home exercise. The patient was to pull his head and neck
posterior into a position in which the head was directly
over the shoulder girdle, while the head and eyes remained
level. The end position was to be maintained for one
second and then allowed to relax into a resting posture.20

This procedure was to be done at home for 10–15 repeti-
tions every waking hour.

On the second and third sessions, the patient performed

Figure 1 Cervical protrusion. Figure 2 Cervical retraction.
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chin tucks without restriction and reported no pain. Pro-
gressive exercises were given, consisting of chin retractions
with the addition of cervical extensions in the supine
position. These were done for four sets of fifteen repeti-
tions. Centralization occurred as extremity symptoms no
longer extended past the right elbow region. In the second
week of care, exercises were performed with the patient in
the seated position. They consisted of chin tucks and neck
extension exercises with clinician-applied overpressure in
the end range of motion. In the third week, retraction and
extension exercises with practitioner-applied traction were
performed. This involved the patient lying supine with the
head off the treatment table to the upper thoracic spinal
level with clinician-applied traction and extension main-
tained throughout the range of motion to end range (Figure
3). The patient always started and ended in the chin-
retracted position.

At the end of the third week of care, the patient reported
resolution of arm symptoms and mild to moderate neck
pain. Pain intensity was reported to be 4/10 on the numeric
rating scale. Range of motion of measurements indicated
normal neck extension of 65 degrees, limited neck flexion
and left lateral flexion of 45 degrees and 15 degrees re-
spectively.

In the fourth week of care, previously avoided move-
ments were incorporated into the treatment regime: first
retraction with lateral flexion, then neck rotation, and
finally combined retraction and neck flexion with over-
pressure done in the sitting posture. These were done in
four sets of fifteen repetitions. Following each exercise ten
repetitions of neck extensions were performed.

After this phase of care, cervical range of motion was
measured to be 55 degrees of flexion, 65 degrees of exten-
sion, 45 degrees of left lateral bending and 90 degrees of
bilateral rotation. This was within normal limits. Mild
lower neck pain still occurred with prolonged overhead
activity. Pain intensity was reported as 2/10 on the numeric
rating scale, at the worst.

The patient was then progressed to a four-week active
rehabilitation program. The first week consisted of the
introduction of sensorimotor training, involving sitting
and bouncing on a gym ball while maintaining a chin tuck
with the eyes and head level. He also performed brief
repetitive isometric exercises (BRIMES) to the neck re-
gion. These were initially done with the neck in neutral
posture, and with a clinician resisting flexion, extension,
lateral flexion and rotation. Contractions were held for
5 seconds/repetition and repeated 5–10 times as per patient

Figure 3
Clinician traction-retraction in extension.
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tolerance. This progressed to contractions done at incre-
mental 15 degree angles of neck flexion, extension, and
lateral flexion in the second week of care. The third and
fourth weeks of care involved quadruped track and cervi-
cal stabilization exercises done by utilizing a swiss gym
ball as described by Murphy.21 For upper body strengthen-
ing, isotonic exercises were performed, consisting of dumb-
bell overhead military presses and seated pulley rowing
exercises. Three sets of each exercise were performed,
with the first set done at the 10 RM (ten repetition maxi-
mum), the second set done at the 75% of the 10 RM
weight, and the third set done at 50% of the 10RM weight.

After this period, the patient reported a pain intensity of
zero and returned to regular fulltime duties without restric-
tions. He was advised to maintain proper neck mechanics,
and to continue cervical stabilization exercises in the home
setting. One-month follow-up by phone indicated no
incidence of re-aggravation and a complete resolution of
complaints.

Discussion
The McKenzie method of care has been successful in the
treatment of neck pain in the short term.22,23 It divides
conditions into three syndromes based on symptoms and
their response to loading. The first is the postural syn-
drome that exhibits neck pain, without physical findings.
The patient demonstrates a full range of motion and an
unremarkable examination. It is thought that normal tis-
sues are placed in a position of prolonged or excessive
stretch, with pain ceasing when the offending tension is
removed.15 Symptoms are similar to bending one’s finger
into a hyperextended position, for a prolonged period of
time, and which cease upon its return to a neutral position.
Postural abnormalities have been implicated in the in-
creased incidence of pain in otherwise healthy individu-
als.24 Treatment consists of patient education on posture.
A cervical lordosis is to be maintained with the head held
over the shoulder region. This generally resolves symp-
toms and, as there are no functional limitations, no further
care is required.

The second condition is the dysfunction syndrome, whose
hypothesized pathoanatomy is adaptively shortened tissue
due to scarring or fibrosis of the ligamentous structures in
the spine. This is secondary to trauma, poor posture or
degenerative change.15,25 Overpressure or sustained load-
ing may increase pain at the end range of motion. The

patient exhibits intermittent pain and the symptoms re-
solve once the stress on the affected tissues is removed.
Therefore, if range of motion were limited in extension, a
loading strategy to provoke the dysfunction (viz., repeated
extension to end range) would be prescribed. This is to
restore motion to the restricted movement plane, and would
generally involve a prolonged course of care of up to a few
months.25

The derangement syndrome is thought to result in an
obstructed range of motion.15,16 Symptoms are constant
and, on examination, present themselves during and at the
end range of motion. The patient response to testing may
result in symptoms that become more or less severe. A
positive response to spinal loading in this syndrome would
result in lowered pain intensity, centralization of symp-
toms or an increased range of motion. This change can
occur immediately or after a period of time. The cervical
spine and disc have been implicated as pain generators in
the neck, scapular and arm regions.26,27,28 McKenzie pos-
tulated that neck flexion would cause a movement of the
nucleus pulposus to a more posterior position due to in-
creased mechanical compression on the anterior surface of
the intervertebral disc.15 Anatomically, there does appear
to be an increased risk of posterior displacement of the
disc, particularly in flexion movements.29 Neck retraction,
which has been advocated by McKenzie in the treatment
of the derangement syndrome, causes extension of the
lower cervical segments and may alleviate stress on the
posterior annulus and thereby relieve pain.30,31 In patients
with neck and radicular pain, repeated neck retraction was
shown to result in a significant decrease in peripheral pain
and decreased nerve root compression, whereas neck flexion
produced an increase in peripheral pain and nerve com-
pression.20 Additional benefits may occur. In a study of
normal subjects, individuals adopted a less protracted pos-
ture after repeated neck retraction movements.32

The McKenzie system of diagnosis and treatment pro-
motes a more active patient-directed approach. However,
the methodology tends to be overly simplistic. McKenzie
does not address other causes or treatments of neck and
arm pain, for instance: myofascial pain syndromes, as
described by Travell and Simons.33 In a study of patients
performing cervical and extension exercises, no change
was noted in cervical and scapular trigger point sensitivity
using pressure pain thresholds.34

In this case, McKenzie protocols and active exercises
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were utilized in the treatment of a cervical derangement
syndrome, in a single individual. It serves to highlight the
need for further study of the effectiveness of the McKenzie
method, in differing neck conditions, within a larger sam-
ple group.

Conclusion
In the chiropractic setting there are circumstances where
spinal manipulative therapy is not an option. The practi-
tioner must be open to other possible methods of patient
care. Non-manipulative conservative measures such as the
McKenzie method have been commonly used in the lum-
bar spine region and may be employed in the treatment of
mechanical neck complaints.
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