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ABSTRACT

The purpose of this study was to determine the relative effectiveness of
adjusting the 1psilateral side of the fixated segment versus adjusting the side
contralateral to that of the fixated segment, in patients with facet syndrome of
the cervical spine, in terms of subjective and objective clinical findings, as

well as patient comfort.

The rationale for adjusting the cervical spine on the side contralateral to
fixation is that the spinal dysfunction is of a soft tissue nature, as opposed to
joint or bone. Thus the effectiveness of the spinal adjustment may be due to a
reprogramming of the central nervous system, whereby the principal effect
seems to be to stretch muscles to their normal resting length before spinal

mobility can be restored.

Adjusting the side opposite to the fixation may cause a sudden stretch of the
muscle spindle resulting in a barrage of afferent impulses to the central
nervous system, which reflexly turns down the gamma motor neuron tone. The
resetting of the gamma motor neuron tone and resultant restoration of the
muscle spindle’s normal resting length, thereby helps to relieve the associated

muscle spasm and possibly removes the fixation.

This study was comprised of 30 subjects, all of whom were diagnosed with
cervical facet syndrome. The subjects were randomly divided into two groups
of 15 each with an average age of 24 years per group. The average

male:female ratio was 1,1:1.




Group 1 received an adjustment on the ipsilateral side of the fixated segment,
whereas group 2 received an adjustment on the side contralateral to the fixated

segment.

The type of adjustment (Diversified Technique) used was selected according
to the type of fixation diagnosed by motion palpation.

Both groups received a maximum of eight treatments over a period of four
weeks, or until asymptomatic. There was a one-month follow-up period for

reassessment.

Each subject was assessed subjectively by means of the CMCC Neck
Disability Index, Short-Form McGill Pain questionnaire, Numerical Rating
Scale-101 questionnaire and Comfort Index, as well as by objective
measurements from the CROM and Algometer. In addition, all patients were
motion palpated immediately after treatment in order to assess whether the

spinal fixation was present or not.

A pre-test of the Comfort Index was conducted on 6 patients prior to the
mitiation of the study in order to determine whether the patients found the

Comfort Index understandable and clear.
Subjective and objective statistical analysis was completed using the non-
parametric Wilcoxon’s Signed Rank Test and Mann-Whitney’s U-Test

comparing intra-group and inter-group data respectively. This was conducted

iv




at a 95% confidence interval (o = 0,05). Data was also recorded in the form of

tables and graphs for visual interpretation.

From the data it can be seen that both groups demonstrated a significant

subjective improvement in terms of functional disability, pain intensity and
sensory dimensions of pain, indicating that both treatment approaches were
effective in the treatment of cervical facet syndrome (a = 0,05). However no
significant objective improvement in cervical ranges of motion and pressure-
pain threshold within the two groups was demonstrated, aside from group 2
which did reveal a significant improvement in pressure-pain threshold on the

side contralateral to the fixated segment (o = 0,05).

In general, no significant difference in efficacy could be demonstrated between
the two treatment approaches, with the exception of the motion palpation
findings which showed the first treatment protocol to be more effective than

the second approach in the alleviation of spinal fixations (o = 0,05).

Although statistically there was no significant improvement nor significant
difference in patient comfort during the set up and thrust of adjustment,
clinically there did appear to be a 25% subjective improvement in patientv
comfort for both groups. In addition, group 2 seemed to display a greater level

of patient comfort in comparison to group 1.

In conclusion, sufficient clinical and statistical evidence exists to demonstrate
a significant improvement within each group in response to both treatment

protocols. However, with the exception of the motion palpation findings, there




was no statistical evidence to support the alternate hypothesis that one
treatment approach would be more effective than the other. It is interesting to
note that the second treatment approach seemed clinically more effective than

the first approach in terms of patient comfort.

Thus for patients with an extremely acute cervical facet syndrome, it may be
beneficial adjusting them on the side contralateral to the potentially tender
fixated segment, and thus avoiding the risk of further irritating the inflamed

facet joint.
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DEFINITION OF TERMS

Adjustment

The chiropractic adjustment is a specific form of direct articular manipulation
using either long or short lever techniques with specific contacts and is
characterized by a dynamic thrust of controlled velocity, amplitude and
direction (Haldeman 1992:621).

Manipulation
A manual procedure involving a directed thrust which moves a joint past the
physiological range of motion without exceeding its anatomic limit (Gatterman

1995:12).

Fixation

The state whereby an articulation has become temporarily immobilized in a
position that it may normally occupy during any phase of physiological
movement (Haldeman 1992:623).

Facet Syndrome

The term “facet syndrome” pertains to the condition characterized by an
overriding of the facets of adjacent vertebra, whereby the intervertebral
foramina are narrowed from superior to inferior. It also relates to a state of
tension, stretching, irritation or pressure of the joint capsule, due to postural
strain or trauma, but without intervertebral foraminal narrowing. (Peters
1984.)

XXii




Motion Palpation
Motion palpation is defined as palpation of the human spine in the diagnosis of

muscular, discal or articular mechanical changes (Alley 1983).

Subluxation Complex

Pathology of the spine results in limitation of movement in that part of the
spine in which it is situated. Pain arising from within or around any synovial
joint results in reflex muscular spasm in an attempt to prevent painful
movement of the joint. Muscle pathology produces local muscle spasm that

produces secondary loss of movement in the joint (Mennell 1990).

xXiii
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CHAPTER ONE

1.0. INTRODUCTION

1.1. THE PROBLEM AND ITS SETTING

Neck pain is a common complaint affecting 40% - 50% of the population at
some stage of their lives (Kelsey 1982:146). A study undertaken by Takala et
al. (1982) indicated the prevalence of neck pain amongst a middle-aged
population as being 16% in men and 18% in women. Even though the majority
of patients recover from mechanical neck pain, as many as one third can
continue to suffer from moderate to severe pain 15 years after the initial

occurrence (Gore et al. 1987).

Dishman (1985) states that even though chiropractic has existed in the USA
and Canada for a century, it has been hardly subject to scientific research.
Many different treatment protocols are administered to patients with
mechanical neck pain, yet there are few controlled clinical trials to demonstrate

the efficacy of these treatments (Cassidy et al. 1992a).

In a randomized controlled trial determining the effectiveness of manual
therapy, physiotherapy and treafrnent by general practitioners for non-specific
back and neck complaints, it was found that both manual therapy and
physiotherapy produced a more favourable outcome than treatment by the
general practitioner. Although there were no different outcome measures

between the physiotherapy and manual therapy groups, the latter required a




significantly less number of treatments. (Koes et al. 1992.) In another
randomized controlled trial comparing manipulation versus mobilization of the
cervical spine, Cassidy et al. (1992a) found that the manipulated group

demonstrated pain improvement 1,5 times greater than the mobilized group.

Approximately 1 million people suffgr from neck pain annually at a cost of 2
billion dollars per year (Osterbauer et al. 1992). Johnson et al. (1989)
compared the cost of care and number of workdays lost amongst patients
receiving treatment from chiropractic, medical and osteopathic practitioners
for work related sprains and strains of the back and neck. They found that
chiropractic treatment resulted in lesser workdays lost and lower amounts of
disability compensation and provider care costs compared to the osteopathic

and medical practitioners.

Since its inception, the primary treatment method used by chiropractors is
spinal manipulation, commonly used to normalize joint and muscle fixation

(Fitz-Ritson 1990; Reggars and Pollard 1995).

There are a large variety of manipulative techniques used to remove spinal
fixations and their associated muscle hypertonus. These include direct
techniques whereby the thrust is{ applied directly toward the side of restriction,
and exaggeration techniques, whereby the joint is moved away from the
dysfunctional barrier up to the opposite end of its normal range, and a thrust is
applied to the same vertebra as in the first instance, but to the end of normal
movement, i.e. in the direction of no pain and free movement. (Bourdillon et

al. 1992:121-122.)




Currently, no research comparing one form of manipulation with another has

been published (Reggars and Pollard 1995).

The current belief that the spinal dysfunction is of a soft tissue nature, as
opposed to joint or bone, raises the question as to what an adjustment
achieves. The concept that the effectiveness of spinal manipulative therapy
may be due to a reprogmmg of the central nervous system helps offer an
explanation. Thus, the pﬁncipal effect of manipulative technique seems to be
to stretch muscles to their normal resting length before spinal mobility can be

restored. (Bourdillon et al. 1992:39,129,)

Adjusting the side opposite to the fixation may cause a sudden stretch of the
muscle spindle resulting in a barrage of afferent impulses to the central
nervous system, which reflexly turns down the gamma motor neuron tone. The
resetting of the gamma motor neuron tone and resultant restoration of the
muscle spindle’s normal resting length, thereby helps to relieve the associated
muscle spasm and possibly removes the fixation. In addition, by adjusting the
neck on the non-fixated side and thus avoiding applying a contact over the
hypertonic musculature on the side of fixation, the patient should be more
relaxed, which could allow for a less forceful, more comfortable, easier, and

therefore potentially more effective adjustment.

1.2. THE PROBLEM STATEMENT

The purpose of the study was to determine the relative effectiveness of

adjusting the ipsilateral side of the fixated segment versus adjusting the side




contralateral to that of the fixated segment, in patients with facet syndrome of
the cervical spine, in terms of subjective and objective clinical findings, as

well as patient comfort.

1.2.1. The first subproblem

The first subproblem was to determine the relative effectiveness of adjusting
the ipsilateral side of the fixated segment versus adjusting the side contralateral
to that of the fixated segment, in patients with facet syndrome of the cervical

spine, in terms of subjective clinical findings.

1.2.2. The second subproblem

The second subproblem was to determine the relative effectiveness of
adjusting the ipsilateral side of the fixated segment versus adjusting the side
contralateral to that of the fixated segment, in patients with facet syndrome of

the cervical spine, in terms of objective clinical findings.

1.2.3. The third subproblem

The third subproblem was to determine the relative effectiveness of adjusting
the ipsilateral side of the fixated segment versus adjusting the side contralateral
to that of the fixated segment, in patients with facet syndrome of the cervical

spine, in terms of patient comfort.




1.2.4. The fourth subproblem

The fourth subproblem was to integrate the results of subproblems one, two
and three, in order to determine the relative effectiveness of the two modes of

treatment, in patients with facet syndrome of the cervical spine.

1.3. HYPOTHESES

1.3.1. The first hypothesis

It is hypothesized that by adjusting the ipsilateral side of the fixated segment,
versus adjusting the side contralateral to that of the fixated segment, there will
be a statistically significant difference in patients with facet syndrome of the

cervical spine, in terms of subjective clinical findings.

1.3.2. The second hypothesis

It is hypothesized that by adjusting the ipsilateral side of the fixated segment
versus adjusting the side contralateral to that of the fixated segment, there will
be a statistically significant difference, in patients with facet syndrome of the

cervical spine, in terms of objective clinical findings.

1.3.3. The third hypothesis

It is hypothesized that by adjusting the ipsilateral side of the fixated segment
versus adjusting the side contralateral to that of the fixated segment, there will




be a statistically significant difference, in patients with facet syndrome of the

cervical spine, in terms of patient comfort.

1.3.4. The fourth hypothesis

Upon integrating the results of subproblems one, two and three, it is
hypothesized that there will be a statistically significant difference regarding
the two modes of treatment, in patients with facet syndrome of the cervical

spine.

1.4. SIGNIFICANCE OF THE STUDY

Spinal joint dysfunction is considered to be a common and important source of
spinal pain and a possible cause of spinal degeneration (Sandoz 1976;
Dishman 1985; Dishman 1988).

Spinal manipulation is commonly used by chiropractors, osteopaths, and the
manual therapists for the treatment of joint dysfunction and other

musculoskeletal disorders (Reggars and Pollard 1995).

Chiropractic manipulation has been considered a cost-effective (Johnson et al.
1989) and effective treatment for a wide variety of conditions, but especiaily

for disorders of the neuromusculoskeletal system (Bergmann et al. 1993:39).

There are a large variety of manipulative techniques used to remove spinal

fixations and their associated muscle hypertonicity. These include direct




techniques whereby the thrust is applied directly toward the side of restriction,
and exaggeration techniques, whereby the joint is moved away from the
dysfunctionai barrier up to the opposite end of its normal range, and a thrust is
applied to the same vertebra as in the first instance, but to the end of normal
movement, i.e. in the direction of no pain and free movement. (Bourdillon et
al. 1992:121-122). A principle that has some following is that the
manipulation must be carried out in the direction opposite to that which is
painful and/or restricted, with regard to the cervical spine as a whole. This is

called “the rule of no pain and free movement”. (Maigne 1972:138.)

Chiropractic research has yet to establish which of the many chiropractic
techniques possess unique characteristics of efficacy, indications and
contraindications etc. Thus deciding on which chiropractic technique to utilize
for a specific clinical situation is a difficult and highly subjective task.
(Kawchuk and Herzog 1993.) Currently, no research comparing one form of

manipulation with another has been published (Reggars and Pollard 1995).

By comparing adjusting the ipsilateral side of fixation versus adjusting the
contralateral side of fixation, information was obtained which helped
determine which manipulative approach was more beneficial in terms of

effectiveness, cost-effectiveness, as well as patient comfort.



CHAPTER TWO

2.0. REVIEW OF THE RELATED LITERATURE

2.1. INCIDENCE AND PREVALENCE OF NECK PAIN

Neck pain is a common complaint affecting 40% - 50% of the population at
some stage of their lives (Kelsey 1982:146). An industrial study showed that

5% of workers were unable to work because of neck pain (Hult 1954).

A study undertaken by Takala et al. (1982) indicated the prevalence of neck
pain amongst a middle-aged population in South Western Finland as being

16% in men and 18% in women.

Even though the majority of patients recover from mechanical neck pain, as
many as one-third can continue to suffer from moderate to severe pain 15

years after the initial occurrence (Gore et al. 1987).

In another study, 11 423 patients with neck pain were analyzed by Dvorak et
al. (1989) and it was found that 87,5% of these cases were soft tissue injuries;
53% were as a result of motor vehicle accidents and 45% were caused by falls

and sports-related injuries.

It is thought that a third of all automobile accidents are responsible for 85% of
whiplash injuries. Approximately 1 million patients suffer from neck pain

annually at a cost of 2 billion dollars per year. (Osterbauer et al. 1992.)




In a study assessing the prevalence of cervical zygapophyseal joint pain in 318
subjects with chronic neck pain, Aprill and Bogduk (1992) found that 25% of
the neck pain was as a result of symptomatic zygapophyseal joints, and

concluded that zygapophyseal joints as a source of pain was fairly common.

Studies have indicated a 25% - 30% incidence of single or multiple attacks of
cervical stiffness amongst working individuals within the 25 - 29 year old age
group and this figure climbs to 50% amongst individuals past the age of 45
(Bland 1994:6). Bland (1994:6) further claims that although cervical pain
occurs slightly less frequently than low back pain, the disability level of neck

pain is substantially less.
2.2. ANATOMY

The cervical spine is a long lever with the head balancing on top, comprising
approximately 10% of the body weight. This arrangement predisposes the

cervical spine to traumatic forces.‘(Gatterman 1990:205.)

The vertebrae of the cervical spine are classified into typical vertebrae (C; —
Cs) and atypical vertebrae (C,, C; and C;). Each vertebral segment contains
spinous and transverse processes acting as levers to which various muscle

groups attach to enable cervical spine motion. (Foreman and Croft 1995:262.)

The intervertebral discs provide 25% of the vertical height of the cervical
spine, as well as adequate spacing to enable safe exit of the spinal nerves from

the intervertebral foramina (Foreman and Croft 1995:276).




The individual vertebral segments are connected by the facet (zygapophyseal)
joints posteriorly and the intervertebral discs anteriorly. The facet joints are
made up of the superior and infertor articular processes of adjacent vertebrae.
They are lined with hyaline cartilage and enveloped by a loose synovial-lined
fibrous capsule and are thus classified as true diarthrodial joints. The joints are
innervated by nociceptive as well as proprioceptive nerve fibres arising from
the medial branch of the dorsal primary ramus. (Mooney and Robertson 1976;
Lippitt 1984; Gatterman 1990:14.)

The zygapophyseal joints are orientated approximately 45° to the horizontal
and 90° to the sagittal plane (Haldeman 1992:138; Milne 1993.) The inferior
facets are flat and oval, and are orientated antero-inferiorly, while the superior
facets are of similar shape and orientated postero-superiorly (Gatterman

1990:206).

The cervical facet joint capsules are more lax than other areas of the spinal

column to enable free gliding motion (Sherk et al. 1989:15).

Meniscoid synovial folds have been observed in the facet joints of the cervical ‘

spine. Although the anatomical nature of these folds have been extensively
studied, knowledge is seriously lacking about their function and potential
involvement in inflammatory neck pain. In addition to entrapment of these
folds within facet joints, fibrosis of these meniscoids have also been observed.

(Haldeman 1992:66.)
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The muscles, ligaments and joint capsules provide postural stability, while

allowing for adequate spinal motion, and it is these components that are

commonly injured during trauma (Gatterman 1990:14, 205).

The most common cervical injury is the joint sprain with articular fixation and

associated muscle strain (Gatterman 1990:205).

2.3. BIOMECHANICS

The cervical spine is considered the most mobile area of the spinal column,
sacrificing stability for mobility (Gatterman 1990:214). It thus has an
increased susceptibility of incurring disabling injuries due to its wide range of

mobility in contrast to other regions of the body (Haldeman 1992:137).

The upper cervical spine (occipito-atlanto-axial complex) is regarded as a
transitional area between the skull and remaining segments of the cervical
spine (Gatterman 1990:214). These transitional segments (C, — C; — C,) are
exposed to greater static and dynamic strains than other spinal segments

(Grieve 1994:318).

Extension of the cervical spine occurs by posterior tilting and translation of
each vertebral segment. Extension is limited by the superior articular process
of the inferior vertebra, anterior longitudinal ligament and the posterior arches.
In contrast, anterior tilting and translation of each vertebral segment occurs

during flexion. The ligamentum nuchae, ligamentum flavum, posterior
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longitudinal ligament, capsular ligaments and posterior cervical ligaments aid

in restricting flexion. (Lenhart 1988.)

Hyperflexion and hyperextension mnjuries can cause disruption of these
ligaments (Kapandji 1974). These ligamentous injuries are significant because
they may be contributing to localized and referred pain patterns to the head

and associated reflex muscle spasm (Lenhart 1988).

The primary movement occurring at the atlanto-occipital joint is flexion

(Gatterman 1990:215), whereas 40% - 50% of the total range of rotation in the
cervical spine occurs at the atlanto-axial joint (Gatterman 1990:216; Haldeman
1992:64). In contrast, the primary motion in the lower cervical spine is flexion-

extension (Gatterman 1990:218).

Pronounced coupling of movements have been observed in the cervical spine,

especially between rotation and lateral flexion (Haldeman 1992:137).

The coupling of lateral flexion and axial rotation is described as the composite
motion of the cervical spine. It is believed that this composite motion occurs
about an oblique axis in the sagittal plane. It has been suggested that due to the
position and orientation of the axis of composite motion, the anterior aspect of
each cervical disc acts as a pivot, while the posterior aspect of the disc and
uncinate processes on either side act as a socket within which the upper

vertebral body rolls. (Milne 1993.)
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[t has been further noted that pure lateral flexion or axial rotation can occur in

the lower cervical spine, whereas an equal ratio of lateral flexion and rotation
occurs in the upper cervical spine regardless of the applied moment. Thus the
axis of applied motion is less variable in the upper than the lower cervical

spine. (Milne 1993.)

2.4. FACET SYNDROME

Neck pain 1s a poorly understood symptom, the source of which is often
difficult to diagnose (Dwyer et al. 1990). Neck pain with no neurological signs
is still often incorrectly diagnosed as “cervical spondylosis™ or “soft tissue
injury”. The radiographic evidence of cervical spondylosis is equally prevalent
in symptomatic and asymptomatic subjects, and thus cannot be the cause of
pain. The diagnosis of soft tissue injury is often based upon a history of
trauma in conjunction with normal radiographic findings. The type of soft
tissue injury is very rarely specified. For these reasons, more attention has been
turned to the zygapophyseal joints as a specific source of pain. (Aprill and
Bogduk 1992.) According to Dwyer et al. (1990), the cervical zygapophyseal

joints can be a source of neck pain.

Facets were first noted as a source of pain by Goldthwait in 1911, and in 1927
reinforced by Putti (Lippitt 1984). The term “facet syndrome” was first
referred to by Dr. Ralph Ghormley at the 84™ Annual Session of the American
Medical Association in Milwaukee on 15 June 1933 and published on 2
December 1933 (Peters 1984).
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The term facet syndrome is characterized by overriding of the facets of
adjacent vertebrae and associated narrowing of the intervertebral foramina. It
also relates to a state of tension, stretching, irritation or pressure of the joint
capsule, due to postural strain or trauma, but without intervertebral foraminal
narrowing. (Peters 1984.) According to Roy et al. (1988), facet syndrome 1s a

disorder of the zygapophyseal joints causing local and radiating pain.

2.4.1. Aectiology

Facet syndrome can be caused by three possible factors. These include:
chronic synovial and/or capsular inflammatory reaction to trauma, spinal
instability, and degenerative conditions. (Mooney and Robertson 1976; Lippitt
1984.)

2.4.2. Signs and symptoms

Experimental studies have shown that injection of cervical zygapophyseal
joints produce local and referred patterns of pain similar to patients exhibiting

neck pain (Aprill and Bogduk 1992).

There are two primary facet syndromes determined by the level of the affected
joints. The cervical headache syndrome correlates with C, - C3 and C; - C4
joints and is characterized by a hemi-occipital headache with or without supra-
orbital radiation. This is due to the anastomoses between the trigeminal
nucleus and dorsal rami of the upper cervical nerves. The second syndrome,

cervical dorsalgia, correlates with the Cs - Cg and C¢ - C; facet joints and is
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characterized by interscapular thoracic pain with or without cervical and

brachial pain. (Roy et al. 1988.)

Inflammation as a result of overstretched joint capsules and stretched/ruptured
ligaments may be a continuous source of pain. This may result in increased
muscular hypertonicity causing abnormal cervical motion as well as affecting
the fine intersegmental movements of the cervical spine. Although
hypertonicity of the intersegmental muscles that function to co-ordinate fine
intersegmental movements occurs first, it is only the muscle spasm of the
larger postural neck muscles that are normally clinically visible. (Foreman and

Croft 1995:313.)

The classic signs of facet syndrome are focal tenderness, palpable muscle
spasm, headaches and restricted range of motion over the affected facet joint

(Dishman 1988; Gatterman 1990:162; Osterbauer et al. 1992).

2.4.3. Diagnosis

The evaluation of joint dysfunction is not a specific science and examination
procedures may yield false negative, false positive and equivocal results
(Bourdillon et al. 1992:39). The diagnosis is primarily based upon clinical
evaluation as opposed to radiographic evidence which is invariably negative

(Roy et al. 1988).
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According to Bourdillon et al. (1992:49), the five diagnostic criteria for spinal

dysfunction are as follows :

y

Pain and tenderness - the quality, location and intensity of pain 1s
evaluated by means of percussion and palpation of bony and soft tissue
structures of the spine.

Alignment/asymmetry - the alignment of the spinal column may be
assessed by observing and palpating bony landmarks of the individual
vertebrae.

Range of motion abnormalities - active, passive and accessory joint
motions are evaluated for increased, decreased and abnormal movements.
Tissue texture, tone and temperature abndrmalities - soft tissue changes
such as oedema and thickening of the skin, fascia, ligaments and muscles,
around a dysfunctional joint, are known to occur. These are evaluated by
means of observation and palpation.

Special tests - these are orthopaedic tests that may be necessary to obtain a

final diagnosis. Examples include cervical compression, Kemp’s tests, etc.

During examination, neurological abnormalities are not usuaily found,

although deep tendon reflexes may be repressed due to noxious stimuli from

the irritated facets inhibiting the anterior hom cells (Peters 1984).

A study of 17 patients was conducted to assess whether cervical medial branch

blocks were diagnostically specific and selective for cervical facet joint pain.

Fourteen of the patients obtained complete relief and it was concluded that

cervical medial branch blocks are specific for the diagnosis of cervical facet

16




joint pain, and the anaesthetic does not affect any other adjacent structures.

(Barnsley and Bogduk 1992.)

Jull et al. (1988) evaluated the ability of a manipulative therapist to accurately
diagnose cervical facet syndrome in 20 patients. All 20 patients were assessed
for the presence of cervical facet syndrome by means of radiologically-
controlled diagnostic nerve blocks. The mantpulative therapist correctly
identified all 15 patients with already medically proven symptomatic
zygapophyseal joints, and correctly located the affected segmental level. The
remaining 5 subjects with asymptomatic facet joints were not misdiagnosed as
being symptomatic. This indicates that manual diagnosis by a competent
manipulative therapist can be as accurate as radiologically-controlled nerve
blocks in the diagnosis of cervical facet syndrome. In the case of the trial, it
can be said that the diagnostic techniques used by this manipulative therapist
had a sensitivity and specificity of 100%. The criteria used for making the
diagnosis of cervical facet syndrome were :
1) Abnormal end feel - increased/decreased springiness at end range of
motion.
ii) Abnormal quality of resistance to motion - i.e. increased/decreased
resistance to motion.

i) Reproduction of pain - by palpation.
Radiographic evidence of facet syndrome may include articular cartilage

thinning and roughening and sclerosis of the posterior facet joints with

possible overriding of the facet joints (Gatterman 1990:161). It 1s important to
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note however that the clinical findings of facet syndrome are more diagnostic

than the radiological findings (Alley 1983; Gattérman 1990:163).

2.4.4. Prognosis

Gore et al. (1987) evaluated 205 patients over a 10 year follow-up period and
it was noted that the presence or severity of neck pain bore no relation to
degenerative changes, sagittal spinal canal diameter and the degree of cervical
lordosis. The above authors further state that minimal information is available
to adequately predict the final prognosis of neck pain. It was found however
that injured patients with severe pain were more likely to have a poor
prognostic outcome than injured patients with milder pain; this did not apply

to patients whose neck pain was not caused by injury.

2.4.5. Treatment

~ Since its inception, the primary treatment method used by chiropractors is

spinal manipulation, commonly used to normalize joint and muscle function
(Fitz-Ritson 1990). The histological components (i.e. scar tissue and intra-
articular adhesions) and biochemical components (i.e. kinins, histamine,
prostaglandins and leukotrienes, etc.) of facet syndrome help authorities
understand the tissue changes and pain mechanisms and the need for multiple
spinal manipulations. Repetitive spinal manipulations may break down scar
tissue and intra-articular adhesions and thus help restore joint mobility.

(Dishman 1988.) Anaesthetic injection of the facet joints has proven effective
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in the management of facet syndrome, but it is not recommended until

conservative therapy has failed (Mooney and Robertson 1976).

2.5. SPINAL DYSFUNCTION

2.5.1. Introduction

Dishman (1988) defines intervertebral dysfunction as a biomechanical fault

with abnormal static and dynamic components.

According to Dishman (1985), the five components of the chiropractic

subluxation complex are: neuropathophysiology (i.e. abberant neurological
activity), kinesiopathology (i.e. abnormal joint motion such as hypomobility or
hypermobility), myopathology (i.e. muscle spasm), biochemical (i.e. release of

inflammatory agents such as kinins, histamine, etc.) and histopathology (i.e.

~ connective tissue changes such as scar tissue and intra-articular adhesions).

There are multiple terms describing the lesion that practitioners adjust
(Reggars and Pollard 1995). These terms include vertebral subluxation
complex (Schafer and Faye 1990:133-134), joint dysfunction (Mennell 1990),
and manipulable lesion (Dishman 1988). These various terms are considered
by their authors to have specific features, but one characteristic common to all
these terms is restricted or limited vertebral motion (Reggars and Pollard

1995).
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Similarly, there are numerous manipulative techniques used by different

practitioners to treat joint dysfunction (Reggars and Pollard 1995).

Joint dysfunction is usually accompanied by the absence of mechanical joint
play which is necessary for normal efficient motion for any joint in the body
(Mennell 1990). In addition, Schafer and Faye (1990:7) claim that loss of joint

play results in a painful joint with associated secondary muscle spasm.

While there is some proof that manipulable lesions exist, it still remains
inconclusive (Dishman 1988). However, the mounting volume of evidence
supporting the spinal fixaton describes the malfunction of the vertebral motion
units and paves the way toward further research regarding how manipulation
and restoration of hypomobility may reduce degenerative joint disease and

improve the prognosis for spinal health (Dishman 1985).

2.5.2. Aetiology of spinal dysfunction

Neck pain associated with limited mobility is a common condition. The
majority of cases are due to mechanical dysfunction of the cervical spine, but

the exact pathological nature is not fully understood (Gore et al. 1987).

Many doctors of chiropractic use the mechanical model to describe disease
production. Although the relationship of structural abnormality to function is
described in terms of the neurological component, the precise mechanism of

how this occurs continues to remain obscure. (Dishman 1985.)
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To date the precise causes of spinal fixation are still not agreed upon, but there
1s some agreement that possible causes include muscle spasm, ligamentous
shortening, tightened fascia or articular capsules, meniscoid entrapment, disc
displacement, disc resorption, annular disc tears, mechanical joint locking,
intra-articular adhesions and chemical irritation (Dishman 1988; Bourdillon et

al. 1992:23).

Although data is generally lacking, studies do suggest a significant correlation
between varying levels and types of spinal mobility changes, with pathologies
such as osteoarthritis, trauma, ankylosing spondylitis, spondylolisthesis and
cervical angina (Alley 1983).

Dishman (1988) claims that adhesion formation between ligaments, tendons
and muscles as a result of trauma, may result in soft tissue contractures and
associated joint hypomobility. It is also important to note that any segmentally
related structure sending afferent impulses, such as pain, to the spinal cord
may be an important factor in the initiation or maintenance of the spinal

subluxation complex (Dishman 1985).
Immobility promotes biochemical changes within the matrix of connective
tissue structures. In contrast, mobility prevents the formation of adhesions and

contractures within the joint. (Dishman 1985.)

Upon inspection of immobilized synovial joints using internal fixation devices,

Woo et al. (1975) found fatty fibrous depositions which eventually matured
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into scar tissue and fibrous adhesions. These biomechanical changes resulted

in reduced motion.

Rubak et al. (1982) observed the effects of joint immobilization in 6-month -
old rabbits. After 3 weeks of immobilization, intra-articular adhesions and
defects were visible, and after 6 weeks, muscular atrophy and joint stiffness

had occurred.

Nansel et al. (1992) questioned whether asymmetric efferent impulses
involving the paraspinal musculature are due to erroneous capsular afferent

discharges by means of complex spinal reflex arcs.

Fitz-Ritson (1985) describes the paraspinal musculature as having the highest
density of muscle spindles in the body. Due to the cervical muscles having
such a rich supply of muscle spindles which are their sensors, any
proprioceptive change in the muscles (eg. trauma, tension, etc.) will cause a

barrage of afferent information and could thus result in postural imbalances.

The phenomenon whereby nervous impulses can be elicited with mimimal
stimulation is called facilitation. The chiropractic spinal fixation represents a
facilitated segment of the spinal cord maintained by afferent impulses .entering
the dorsal nerve root. This may result in excessive excitation or inhibition of

structures receiving efferents from the affected segment. (Dishman 1985.)

Muscle proprioceptors are the most significant source of afferent impulses

which may result in spinal cord changes and associated spinal fixations.
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Evidence of pathophysiological changes in a spinal fixation includes abnormal
action potentials measured by electrode needle insertion, low reflex thresholds,
abnormal muscle contraction, motorneuron pool facilitation and microscopic

tissue abnormalities. (Dishman 19835.)

Fitz-Ritson (1990) claims that proprioceptive changes in the muscles and
joints, and the development of abnormal neural reflexes, have an effect on the
central nervous system, and thus can lead to further problems. It is thus
necessary to restore joint and muscle function of the cervical spine as rapidly

and specifically as possible.

Resting muscle fibre length is controlled by muscle spindles, which in turn are
set by the gamma motor neurons. Muscle guarding after injury appears to be
due to resetting of the “gamma gain”, such that the spindles become shorter
and thus cause the muscle fibres to shorten too. These muscle fibres will
contract normally, even with the shortened resting length, but are unable to
relax enough to allow full movement of the affected joint. (Bourdillon et al.

1992:298.)

Fixations may also be produced by muscle contraction, which produces pain.
Contrary to popular thought, this is not a reflex contraction, but a
biomechanical phenomenon whereby the injured muscle releases calcium ions
which combine with ATP (adenosine triphosphate) to produce involuntary
muscle contraction, pain, tenderness and vasoconstriction etc. This limited
joint mobility, tendon and fascial shortening, are due to the inflammatory

process and reduced muscle length. (Dishman 1988.)
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The associated pain of the spinal subluxation may initiate reflex muscle spasm
leading to local ischaemia, release of inflammatory products and possible
muscle splinting. This eventually results in a continuous cycle of pain and
muscle spasm. (Dishman 1988; Maigne 1972:33,34; Gatterman 1990:43,44.)
The inflammatory process may exacerbate the pain response, lengthen the
recovery time and perpetuate joint dysfunction. Muscle contractures infiltrated
with fibrotic tissue may eventually develop from persistent muscle contraction.

(Kirkaldy-Willis 1992:52.)

It is thus thought that spinal joint dysfunctions and their associated
inflammatory and pain responses are capable of initiating chronically altered

proprioceptive and nociceptive input (Dishman 1985; Gillete 1987).

The three usual aetiological factors associated with joint dysfunction are:
immobilization, trauma, and factors associated with a pathological condition.
Due to the mechanical nature of joint dysfunction, the mechanical treatment

used to restore joint play is manipulation. (Mennell 1990.)

2.5.3. Effect of adjustment

Chiropractic manual therapy has been considered an effective treatment for a
wide variety of conditions, but especially for disorders of the

neuromusculoskeletal system (Bergmann et al. 1993:39).

Despite the widespread use of spinal adjustments, there have been few clinical

controlled trials investigating the effects of manipulation (Mierau et al. 1988).
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Unfortunately, not much is known about the mechanisms of action or effects

of a spinal manipulation (Haldeman 1992:434).

The effect that manipulative treatment has on the vertebral joints is not fully
understood. The following effects have been hypothesized or observed to
occur:

1) Absolute or relative vertebral movements.

1)) Reflex muscle response in the vicinity of the manipulative thrust. (Herzog

1994.)

Current thought has suggested that the primary mechanical effect of the
diversified type adjustment is to impart greater mobility to a spinal articulation.
Theoretically, any adjustive technique should be directed specifically in the
direction of a spinal joint’s hypomobility. (Good 1992.) |

The remittance of symptoms and tissue texture changes following spinal
manipulation, suggests that the soft tissues may be very much involved in
maintaining spinal fixation. The immediate release of the fixation following
spinal manipulation, suggests that there is most likely a change in the
mechanism by which the central nervous system controls muscle tone

(Bourdillon et al. 1992:39.)

The question that is often asked is, if the soft tissues are the cause of the
problem, why does a high speed adjustment restore motion to a restricted
joint? A muscle spindle that is stretched, reflexly causes the involved muscle

to tighten. However, high velocity thrusting appears to help overcome this
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tendency, and this may be due to the sudden lengthening of the muscle
spindles. It seems that this may also cause a resetting of the tone of the gamma
motor neurons and allow the muscle spindles to resume their normal resting

length. (Bourdillon et al. 1992:301.)

This is supported by Nansel et al. (1992) who suggest that abnormal afferent
and efferent impulses involved in spinal passive end range asymmetries are
possibly musculature in nature, and spinal adjustments normalize spinal
motion restriction and hypertonic musculature by stimulating muscle spindles
and golgi tendon organs known to influence dynamic and static contractile

states.

If two spinal units are fixated because of unilateral hypertonicity of the
intervertebral muscles, a dynamic thrust that aims to relieve the fixations will
thus stretch the contracted muscles (increase the distance between muscle
origin and insertton). Chronic fixations are thought to be caused by ligament
and soft tissue shortening. Therefore the type of thrust utilized must also be

designed to lengthen ligamentous tissue. (Schafer and Faye 1990:15-16.)

Reflex responses of the thoracic musculature during spinal manipulation were
measured using bipolar electrodes placed over the muscles on the side
contralateral to the side of the thrusting force. These reflex responses were
measured for fast and slow thrusts. It was found that high speed adjustments
caused a reflex response associated with stretching of the muscle spindles
(measured in the form of an electromyographical signal), whereas no such

response was observed for slow speed adjustments. It thus appears that the
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speed of the adjusting thrust is of significant importance in initiating reflex

responses. (Herzog 1994.)

2.6. MOTION PALPATION

The two general types of palpation used are static palpation and motion

palpation (Russell 1983).

Static palpation is used to assess tissue tone, tender areas, temperature and
osseous alignment. The disadvantage of this technique is that bony
prominences may be misshapen creating asymmetries that falsely reflect
abnormal mechanical function. In addition, static palpation does not account

for the dynamic nature of the body’s articulations. (Russell 1983.)

Motion palpation 1s defined as palpatory diagnosis of passive and active
segmental joint range of motion (Haldeman 1992:625). Motion palpation thus
assesses dynamic compliance of the musculoskeletal system. It is further
divided into active and passive motion palpation. Active motion is performed
actively by the patient and occurs within the patient’s normal physiological
range. It is assessed by palpating vertebral prominences while the patient

actively performs flexion, extension, rotation and lateral flexion. Passive

motion exceeds the patient’s normal physiological range of motion and is

performed by the examiner. During passive motion palpation, the joint 1s
stressed beyond the physiological barrier up to the elastic barrier and the

quality of end feel is assessed. (Russell 1983.)
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Detecting motion disturbances is considered extremely important. The
functional demands placed upon a motion segment may not be met in the
presence of abnormal motion. [f such a condition is not ameliorated,

pathological changes may occur within the joint. (Russell 1983.)

Motion palpation is becoming more widely utilized throughout the chiropractic
profession. There is general agreement amongst most experienced examiners
that motion palpation plays an integral role in locating hypomobilities and

hypermobilities. (Dishman 1988.)

Russell (1983) claims there is inadequate data regarding the intra- and inter-

examiner reliability and validity of motion palpation.

However, Dishman’s (1988) search of the literature indicates that this
procedure has been successfully and repetitively tested, using interexaminer

reliability research protocols, thus showing its validity and accuracy.

Nansel et al. (1989) found interexaminer reliability in identifying spinal
fixation to be fairly inconsistent (0 — 1,0), whereas Mior et al. (1985) found

intraexaminer reliability to be relatively consistent (0,45 — 0,53).

Deboer et al. (1985) conducted a reliability study amongst 40 asymptomatic
individuals in order to determine the intra- and inter-examiner reliability of
static and motion palpation of their cervical spines by 3 different chiropractors.
All 3 chiropractors showed a statistically significant level of agreement

regarding intra- and inter-examiner comparison of fixations in the lower
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cervical spine. There was no statistical agreement of fixation findings in the
middle cervical spine for both the intra- and inter-examiner comparisons.
There was an intermediate level of agreement for fixation findings in the upper
cervical spine, with a high level of intraexaminer reliability and an extremely

low level of interexaminer reliability.

Techniques which use cervical x-rays to diagnose static/positional vertebral
misalignments are questionable due to the unreliability of x-ray marking, and

the inherent x-ray distortions (Alley 1983).

Further research assessing technique and interexaminer reliability will help

validate improved methods of motion palpation and reject others (Alley 1983).

2.7. SPINAL ADJUSTMENT

Since its inception, the primary treatment used by chiropractors is spinal
manipulation, commonly used to normalize joint and muscle function (Fitz-

Ritson 1990; Reggars and Pollard 1995).

Mierau et al. (1988) define spinal manipulation as a high velocity, low
amplitude thrust applied to a specific segment for the purpose of increasing
range of motion of that segment. This is usually accompanied by an audible

cracking sound.

Some practitioners consider the cracking sound an incidental component of the

adjustment whereas others consider this phenomenon necessary (Dishman
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1988). According to Sandoz (1976), the audible crack occurs after the elastic

barrier has been breached.

A spinal adjustment is typically broken down into two phases: a preload phase
which results in a preload force, immediately preceding the adjustive thrust;
and the thrusting phase, resulting in the peak thrusting force (Herzog et al.
1993a; Kawchuk and Herzog 1993).

In a study comparing the relationship between preload and peak forces,
Herzog et al. (1993b) found that since preload forces are used to move a joint
to the end range of passive motion, a “stiff” joint needs greater preload force
than a “soft” joint. Thus 1t appears that a “soft” joint requirés a lesser thrusting

force than a “stiff” joint.

The “Diversified Technique” of adjustment requires the joint slack to be taken
out to reach the elastic barrier prior to delivering the thrust (Good 1992).

The quickness of adjustment consists of two components: high velocity and
brevity. High velocity uses inertia to facilitate joint distraction, whereas brevity
uses inertia to facilitate joint isolation. The force is thus focused into the joint
of interest, thus minimizing force requirements to produce synovial joint
cavitation, and thus facilitating a more gentle adjustment. Low amplitude

protects the joint from distracting past the anatomical barrier. (Haas 1990.)
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Countertension 1s used when quickness alone cannot produce adequate joint
distraction. Preadjustive tension helps dampen forces and thus limits

dissipation of energy. (Haas 1990.)

Theoretically, any adjustive technique should be directed specifically in the
direction of a spinal joint’s hypomobility in order to increase the mobility of

the affected joint (Good 1992).

Although a specific threshold speed and force of thrust appear to produce
significant positive mechanical and biological effects during the treatment
process, excessive magnitudes of force thrust may result in injuries to the
patient. Therefore control of force thrust appears to be of significant |
importance during the thrusting phase of spinal manipulation. (Maigne 1965;
Herzog et al. 1993b.)

2.8. EFFECTIVENESS AND COST-EFFECTIVENESS OF SPINAL
MANIPULATION

Mierau et al. (1988) has stated that “the large variety of techniques within the
field of spinal manipulation have different therapeutic goals and are
administered according to different biomechanical or physiological principles.
There is currently no published research comparing one method of
manipulation with others”. This is supported by Cassidy et al. (1992a) who
states that although many differing treatment protocols are given to patients
with mechanical neck pain, there are few clinically controlled trials to establish

the efficacy of these treatments.
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Haldeman (1992:421,423) states further that almost all of the studies
conducted on cervical pain and/or headache have been shown to be
significantly effective. Most of these studies however have only evaluated the

short term effects.

The most ngorous study design is considered to be the randomized control
trial. Several major flaws have been 1dentified in some of these trials. These
include observer bias, non-blinding, inconsistent inclusion and exclusion
criteria, lack of specificity as to level of spinal involvement, prejudice and

subject’s biological variation. (Brunarski 1984.)

Lippitt (1984) injected lidocaine and cortizone into facet joints as a method of
identifying the source of pain, as well as treating facet syndrome. Seventeen
percent received total relief of pain for 3 months, whereas 44% were
unresponsive to treatment. Conservative treatment has been relatively effective
in comparison to invasive techniques which have provided a relatively low

success rate (Hourigan and Bassett 1989).

Nordemar and Thorner (1981) studied pain and global range of motion in 30
neck pain subjects. The subjects were treated with either a cervical collar,
TENS or manipulation by a physiotherapist. Overall, the TENS group

demonstrated the highest mean improvement in range of motion and pain.

In a randomized controlled trial of chronic neck pain sufferers, Sloop et al.
(1982) gave 39 subjects an amnesic dose of diazepam. Twenty-one of these

subjects received a single manipulation to the cervical spine. Eighteen of these
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subjects fell into the control group and recetved no manipulation. After 3
weeks, 57% of the manipulated group and 28% of the control group reported a
clinical improvement in their pain, although these results were not statistically

significant. After a further 12 weeks, the results still favoured the manipulated

group.

Leach (1983) compared the efficacy of spinal manipulation versus the use of a
cervical pillow in the correction of cervical hypolordosis/kyphosis. The
manipulated group showed significant improvement in the correction of
cervical hypolordosis and thus helps verify that spinal manipulation can be
significantly effective in the correction of biomechanical disorders of the

spine.

A study comparing the efficacy of manipulation versus mobilization of 62
metacarpophalangeal joints demonstrated a significant increase in
metacarpopholangeal joint flexion of the manipulated group versus the
mobilized group. These results help demonstrate that manipulation and
mobilization have differing effects on joint function and should not be

considered equivalent therapies. (Mierau et al. 1988.)

In a study comparing the efficacy of manipulation versus mobilization,
Cassidy et al. (1992a) demonstrated that both groups had equally increased
ranges of motion, but the manipulated group had a 1,5 times greater decrease
in pain intensity than the mobilized group. This study demonstrated that
manipulation appears to be more beneficial than mobilization in reducing pain

in patients suffering from mechanical neck pain.
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Koes et al. (1992) evaluated the effectiveness of manipulative therapy,
physiotherapy, placebo and treatment by the general practitioner for non-
specific back‘ and neck complaints in 256 patients. It was found that both the
manipulative therapy and physiotherapy had a significantly greater effect
compared to treatment administered by the general practitioner. It is interesting
to note that the placebo group had a more positive response when compared to
the group treated by the general practitioner. The placebo group however had a

lesser response than the manipulated and physiotherapy groups.

Howe et al. (1983) conducted a pilot study assessing the efficacy of cervical
mantpulation carried out on 52 patients in general practice. They found
manipulation to yield an immediate significant improvement in patients with
neck pain/stiffness, and paraesthesia/pain in the shoulder, and a near
significant improvement in patients with paraesthesia/pain in the arm or hand.
There was also a measured increase in cervical rotation which was maintained
for a three-week period, and an immediate increase in lateral flexion that was

not maintained.

Terrett and Vernon (1984) conducted a study amongst 50 patients equally
divided into experimental and control groups. After manipulation the
experimental group demonstrate;d a significant increase in pain tolerance
(140%) as compared to the control group. This supports previous authors’
hypotheses with regard to the efficacy of manipulation in the relief of spinal

pain.
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One hundred patients with neck pain were assessed by means of standard
orthopaedic procedures. Eighty-three percent of these patients were
manipulated. Of those manipulated, 34% felt marked improvement and 30%
reported complete resolution of symptoms. These empirical results may aid in
validating the presence of joint dysfunction as a manipulable condition.

(Mennell 1990.)

Nansel et al. (1990) studied the initial efﬁc‘acy and temporary stability of lower
cervical adjustments with respect to the resolution of cervical lateral-flexion
passive end-range asymmetries. The responses of pain-free patients exhibiting
end-range asymmetries of greater than 10° with a history of cervical trauma
were compared with patients having end-range asymmetries of greater than
10° and no previous history of cervical trauma over a period of 30 minute, 4
hour and 48 hour intervals, following a single lower cervical adjustment.
Similar effects were observed for both groups, 30 minutes and 4 hours post-
manipulation with a resolution of asymmetry. However, after 48 hours the
group with a previous history of neck trauma tended to re-establish their
lateral-flexion end-range asymmetries in contrast to the group with no previous

neck trauma.

In a further study comprising the efficacy of upper versus lower cervical
adjustments in relation to the resolution of passive rotational versus lateral-
flexion end-range asymmetries, Nansel et al. (1992) found that lower cervical
adjustments were significantly more effective than upper cervical adjustments
in resolving lateral-flexion asymmetries, whereas upper cervical adjustments

were far more effective than lower cervical adjustments in resolving rotational
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asymmetries. These findings suggest that passive rotational movement
restrictions are primarily related to the upper cervical spine, whereas lateral-
flexion passive end-range asymmetries are more related to the lower cervical

spine.

Cassidy et al. (1992b) conducted a pilot study amongst 50 patients with neck
pain to determine the effect of manipulation on pain and range of motion in
the cervical spine. The results demonstrated an increase in all planes of range
of motion and a decrease in pain scores immediately after manipulation. It was
interesting to note that manipulation had the greatest effect on rotation and the

improved rotation was associated with increased pain reduction.

In a study assessing cervical intersegmental mobility in 58 cases before and
after manipulation, Yeomans (1992) found that mobility was significantly

greater after manipulation as compared to before manipulation.

Johnson et al. (1989) compared the cost of care and number of days lost
amongst patients receiving treatment from chiropractic, medical and
osteopathic practitioners for work related sprains and strains of the back and
neck. For those treated by chiropractors, the mean number of compensated
days lost from work was at least 2,3 days less than those receiving treatment
by medical doctors, and at least 3,8 days less than those treated by osteopaths.
Patients treated by chiropractors had the highest median provider cost, but the
mean was highest for those who saw medical doctors. Thus chiropractic
treatment resulted in fewer workdays lost and lower amounts of disability

compensation and provider cost payments.
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Johnson et al. (1989) further states that the Florida Chiropractic Association
reported an average of 3 days lost from work for chiropractic patients and 9

days for patients treated by medical doctors.

The average number of days lost for chiropractic patients was 5,8 and for
medical patients 13,1, according to the American Chiropractic Association’s

study of Kansas (Johnson et al. 1989).

Chiropractic research has yet to establish which of the many chiropractic
techniques possess unique characteristics of efficacy, indications and
contraindications etc. Thus deciding on which chiropractic technique to utilize
for a specific clinical situation is a difficult and highly subjective task.

(Kawchuk and Herzog 1993.)

2.9. DIRECTION OF THRUST

Two alternative adjustive techniques used to treat joint pain are “assisted” and
“resisted” adjustments. During an assisted adjustment, the thrust moves the
vertebra in the same direction as the set up, whereas during a resisted

adjustment, the thrust is opposite to the direction of the set up. (Good 1992.)

Similar techniques include direct techniques whereby the thrust is applied
directly toward the side of restriction, and exaggeration techniques whereby
the joint is moved away from the dysfunctional barrier up to the opposite end
of its normal range, and the thrust is applied to the same vertebra as in the first

instance, but to the end of normal movement (Bourdillon et al. 1992:121-122).
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Another manipulative method used involves “the concept of painlessnesé and
opposite motion”. This method consists of manipulating in the direction
opposite to that which is painful and/or restricted. It is further thought that
although forcing the spine in a painful and/or restricted direction may offer
improvement, it is often accompanied by pain and makes symptoms worse.
Thus although forcing the spine in a specific direction may break adhesions, -
there is a chance of initiating inflammation and irritation which could worsen
symptoms. (Maigne 1965.) This concept is supported by Schneider et al.
(1988:6) and Kenna and Murtagh (1989:48) who also adjust in the pain free

direction.

According to Schafer and Faye (1990:56), the adjusting thrust should be
applied in the direction of restriction (i.e. on the fixated side). In addition, if
more than one plane of motion is restricted or blocked, it may be necessary to

adjust in more than one plane on the side of fixation.

Information is lacking regarding manual force, mechanically-assisted articular
chiropractic techniques, and controlled clinical trials are needed to evaluate the

relative efficacy of these techniques (Bergmann 1993).

2.10. COMPLICATIONS

The mortality rate from cerebral infarction has diminished in recent years but
cerebrovascular accident and cerebrovascular disease are still significant health

problems (Thiel 1991).
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The majority of published articles mention serious complications following

chiropractic spinal manipulation to the cervical spine (Terrett 1987).

Compromise of the vertebral artery between axis and atlas during head rotation
has been cited by several authors as the cause of cerebrovascular accidents
after manipulation. The aetiology is thought to be due to stretching of the
segment between atlas and axis during head rotation and thus resultant
intraluminal vertebral artery narrowing. Due to the structural locking
mechanisms of C, - Cg, excessive rotation does not occur in this area of the
cervical spine, thus safeguarding compression and stretching of the vertebral

artery. (Thiel 1991.)

One possible cause of vertebrobasilar arterial insufficiency (VBAI), 1s
manipulation of the cervical spine, whereby both extension and rotation are
involved. However. other activities whereby a combination of rotation and
extension occur, including yoga, ceiling painting, archery, motor vehicle

accidents and intubation, are also possible causes. (Thiel 1991.)

Other possible mechanisms of vertebral artery injury include arterial wall
vasospasm due to trauma (Terrett 1987) and decreased vertebral artery
diameter making them more susceptible to compression and trauma
(Kleynhans 1980:366). In addition, degenerative changes of the upper cervical
spine may predispose the vertebral artery to mechanical impingement and

further damage (Terrett 1987).
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To help minimize the risk of vascular accidents following cervical
manipulation, no more than 45° of head rotation should occur during a rotary
type adjustment, and thus shear and stretch of the vertebral artery at the C, —
C, articulation can be avoided (Byfield 1991).

The symptoms of vertebrobasilar arterial insufficiency are often vague, which
makes diagnosis difficult. The symptoms include dizziness, vertigo, ataxia,

tinnitus, nausea, syncope and visual disturbances. (Thiel 199l1..)

According to Terrett (1987), cervical manipulation as an aetiological factor of
strokes appears extremely uncommon. In his review of 107 cases of
postmanipulative cerebrovascular accidents, he reported mild neurological
complications of one in 40 000 manipulations, and one significant

complication in 400 000 cervical manipulations.

In a study assessing the incidence of complications following 228 050
manipulations by South African physiotherapists between 1971 and 1989, it
was found that 25 patients reported a 92% incidence of the following minor
complications after cervical maniputlation. These were classified as follows: 12
dizziness, 11 nausea, 10 severe headaches, 3 nystagmus, 3 blurring of vision,
3 vomiting, 3 brachialgia, 1 brachialgia with neurological deficit, 1 loss of
consciousness, 1 acute wry neck. Seventy-five percent of the 25 cases of
complications following cervical manipulation involved a rotary type

adjustment. (Michaeli 1993.)
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Thus Terrett (1990) stresses the importance of developing the clinical expertise

in order to reduce the potential of post-manipulative complications.
Further examples of conditions which contraindicate spinal manipulation
include osteoporosis, infection, neoplasms, massive disc extrusions and

hypermobility (Bourdillon et al. 1992:286-289).

2.11. CONCLUSION

Neck pain with restricted mobility is a common problem. Forty to fifty percent
of the general population are affected at some stage during their lives. (Kelsey
1982:146.) Approximately 1 million patients suffer from neck pain annually at

a cost of 2 billion dollars per year (Osterbauer et al. 1992).

In a study assessing the prevalence of cervical zygapophyseal joint pain in 318
subjects with chronic neck pain, Aprill and Bogduk (1992) found that 25% of
the neck pain was as a result of symptomatic zygapophyseal joints, and
concluded that zygapophyseal joints as a source of neck pain was fairly

commeon.

The cervical spine has been a neglected entity as far as research is concerned
(Grieve 1994:39). Although many differing treatment protocols are given to
patients with mechanical neck pain, there are few clinically controlled trials to
establish the efficacy of these treatments (Mierau et al. 1988; Cassidy et al.
1992a).

41




Since its inception, the primary treatment method used by chiropractors is

spinal manipulation, commonly used to normalize joint and muscle function

(Fitz-Ritson 1990; Reggars and Pollard 1995).

There have been a number of studies in the recent past demonstrating the
effectiveness and cost-effectiveness of spinal manipulation in the relief of
spinal pain (Sloop et al. 1982; Howe et al. 1983; Leach 1983; Terrett and
Vernon 1984; Johnson et al. 1989; Mennell 1990; Cassidy et al. 1992a;
Cassidy et al. 1992b; Nansel et al. 1992; Yeomans 1992).

Currently, no research comparing one form of manipulation with another has

been published (Reggars and Pollard 1995).

Some procedures include direct techniques whereby the thrust is applied
directly toward the side of restriction, and exaggeration techniques whereby
the joint is moved away from the dysfunctional barrier up to the opposite end
of its normal range, and a thrust is applied to the same vertebra as in the first

instance, but to the end of normal movement (Bourdillon et al. 1992:121-122).

According to Schafer and Faye (1990:56), the adjusting thrust should be
applied in the direction of the restricted segment (i.e. on the fixated side). In
contrast, Maigne (1965) believes that the adjustment should be applied in the

direction opposite to that which is painful and/or restricted.

The current belief that the spinal dysfunction is of a soft tissue nature, as

opposed to joint or bone, raises the question of what an adjustment achieves.

42




The concept that the effectiveness of spinal manipulation may be due to a

reprogramming of the central nervous system by suddenly stretching the
muscle spindle, helps offer an explanation. Thus the principal effect of
manipulation seems to be to stretch muscles to their normal resting length
before spinal mobility can be restored. (Bourdillon et al. 1992:39,129.) Others
believe that joint dysfunction may be due to peri-articular and intra-articular
adhesions and these fixations are relieved by applying the adjustive thrust in

the direction of the restriction (Schafer and Faye 1990:17).

Unfortunately, not much is known about the mechanisms of action or effects
of a spinal manipulation (Haldeman 1992:434). It is therefore necessary to
determine the relative effectiveness and cost-effectiveness of adjusting on the

same side of fixation versus adjusting on the side opposite to the fixation.
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CHAPTER THREE

i o

3.0. MATERIALS AND METHODS

3.1. THE DATA

3.1.1. The primary data

This consisted of subjective and objective data.

The subjective data included the following questionnaires:

o CMCC Neck Disability Index (Appendix D) — which assesses the patient’s
ability to manage daily activities.

Short-Form McGill Pain questionnaire (Appendix E) — which provides
information on the sensory, affective and quality of pain.

o Numerical Rating Scale-101 questionnaire (Appendix F) — which measures
pain mtensity.

o Comfort Index (Appendix G) — which measures level of patient discomfort
during set up prior to adjustment and during thrust of adjustmenf.

o Pre-Test questionnaire (Appendix H) — which assesses clarity and ambiguity

of the Comfort Index.

The objective data included the following :
o CROM (Appendix I) — used to measure cervical range of motion.

o Algometer (Appendix J) — used to measure pressure-pain threshold.

o Motion Palpation - used to determine presence or absence of spinal fixation.
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3.1.2. The secondary data

This consisted of a review of the related literature. Articles containing relevant
information that supported this study or that were related to this study were

obtained to help reveal the gaps in the literature and motivate this study.

3.2. THE STUDY DESIGN

3.2.1. Allocation of subjects

A minimum number of 30 patients were randomly divided into two equal
groups, using convenience sampling. Numbers drawn randomly out of a hat

determined which group each patient was allocated to.

Group 1 received an adjustment with the contact on the ipsilateral side of the

fixated segment.

Group 2 received the same type of adjustment at the same level, with the

contact on the side contralateral to the fixated segment. ;

3.2.2. Patient admissibility procedure

Prospective individuals underwent a full case history (Appendix A), physical
examination (Appendix B), and cervical regional examination (Appendix C).

Selected subjects had to meet the criteria for the study, which were as follows:
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Patients had to be diagnosed with cervical facet syndrome as determined by
Bourdillon et al. (1992:49).

Patients had to be over 15 years of age and literate. Parental consent had to
be obtained for patients under 18 years of age.

Patients could not partake in any other treatment for neck pain during the
concurrent treatment period.

Patients could not utilize any form of analgesic or anti-inflamm