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ABSTRACT

Myofascial trigger points are a frequently overlooked and
misunderstood phenomenon in medical curricula, yet with correct
diagnosis and appropriate treatment the prognosis is usually
excellent. Many effective treatments have been devised for
myofascial trigger points, but the problem is that there is very
little research to substantiate which of these treatments are the
most effective. The aim of this randomised uncontrolled study was
to justify the hypotheses which stated that both dry needling and
saline injection would prove to be effective in the treatment of
myofascial trigger points, with saline injection proving to be
the most effective of the two.

Patients were obtained for this study by convenience sampling,
whereby any patients presenting to the Chiropractic clinic at
Technikon Natal with neck,· upper back or shoulder pains were
considered for the study. Of these patients, only those who
conformed to the specified delimitations and diagnostic criteria
were accepted. The sample size of thirty patients was randomly
divided into two treatment groups of fifteen, one of which
received saline injection and the other dry needling of active
myofascial trigger points. Both groups were educated with regards
to the nature and perpetuating factors of the condition, ·andwere
instructed to follow a specific stretching programme.
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Each patient had to undergo a maximum of five treatments within a
three week period, followed by an assessment consultation to
determine the effectiveness of the treatment. A follow-up
consultation was scheduled one month later to evaluate the long
term effects of the treatment.

Subjective information regarding the patient's progress was
collected by three questionnaires: the numerical rating scale,
McGill pain questionnaire and pain disability index. Objective
information was gathered with the aid of an algometer. Readings
were taken at each consultation before treatment commenced. The
information used for statistical purposes was that data gathered
at the first treatment consultation, the assessment consultation
and the follow-up consultation.

The data was analysed using Wilcoxon's.paired signed rank test
for intra-group analysis and the Mann-Whitney U test for
inter-group analysis. The statistical level of significance was
set at 5% for both of these tests. Results were displayed with
the aid of tables.

Hypothesis one and two were accepted as the results showed
significant improvement for ~ach group with regards to subjective
and objective findings. Hypothesis three was rejected as there
proved to be no statistically significant difference between the
effects of the two treatment groups. This study showed that both
types of treatment are very effective in the management of



This study supports the findings of authors who state that it is

the effect of the needle, and not the injection of any
substances, that is of importance in trigger point therapy. Using

the results and personal experiences of this study as a basis, I

would recommend that in a practice setting, dry needling be the

invasive needling of choice for myofascial trigger points due to

the fact that it is quicker, more economical, patients seem to

prefer it to other forms of invasive needling and it's

effectiveness in eliminating trigger points has been proven.

/

myofascial pain and dysfunction syndrome, but neither treatment

protocol was found to be more effective than the other.
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DEFINITION OF TERMS

MYOFASCIAL PAIN AND DYSFUNCTION SYNDROME

Pain syndrome characterized by pain in regional muscles and their
fascia, accompanied by t~igger points that refer pain and/or
autonomic phenomena in a pattern specific for each muscle.

ACTIVE MYOFASCIAL TRIGGER POINT

A focus of hyperirratibility in a muscle or its fascia that is
symptomatic with respect to pain; it refers a pattern of pain at
rest and/or on motion that is specific for that muscle. An active
trigger point is always tender, prevents full lengthening of the
muscle, weakens the muscle, usually refers pain on direct
compression, mediates a local twitch response of muscle fibres
when adequately stimulated and often produces specific referred
autonomic phenomena, generally in its pain reference zone
(TraveIl and Simons 1983: 1).



An invasive needling technique that involves specific and

REFERRED PAIN

Pain that arises in a trigger point, but is felt at a distance
often entirely remote from its source. The pattern of pain is
reproducibly related to its site of origin (Travell and Simons
1983: 4).

INVASIVE NEEDLING TECHNIQUES

A recognised mode of treatment for active myofascial trigger
points that encompasses either a dry needling or saline injection
technique.

DRY NEEDLING TECHNIQUE

repeated insertion of an accupuncture needle into an active
trigger point, using different angles of penetration of the
trigger point whilst
into the skin.

maintaining the original source of entry

xv



through the use of questionnaires. •

SALINE INJECTION TECHNIQUE

An invasive needling technique that involves specific and
repeated insertion of a small gauge hypodermic needle into an

active trigger point, using different angles of penetration of

the trigger point whilst maintaining the original source of entry

into the skin. A small amount of saline solution is injected into
the trigger point with each penetration.

OBJECTIVE CLINICAL FINDINGS

Diagnostic procedures that objectively assess the condition of

the patient, as perceived by the practitioner. This was achieved

through the use of an algometer, which determined the degree of

irritability of the trigger point by assessing the trigger points
sensitivity to pressure.

SUBJECTIVE CLINICAL FINDINGS

Diagnostic procedures that subjectively assess the condition of

the patient, as perceived by the patient. This will be achieved

xvi
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surprising since, according to Gatterman (1990: 285), skeletal

1. INTRODUCTION

TraveIl and Simons (1983: 5) report that myofascial trigger

points are amongst the most common cause of musculoskeletal pain

seen in medical practice, yet, despite their frequency of

occurrence, they are a poorly recognised and an inadequately

managed phenomenon.

The frequency of occurrence of myofascial trigger points is not

muscles account for 40 percent or more of the total body weight.

Although muscle tissues are extremely subject to the wear and

tear caused by normal daily activities, little emphasis has been

placed on the pathophysiology of muscles in both chiropractic and

medical curricula (joints, bones, bursae and nerves are usually

the focus of attention), which could be the cause of myofascial

correct diagnosis and. proper management. Unrecognised and

trigger points being overlooked when a diagnosis is made or a

treatment protocol devised.

Sandman (1981) supports this by mentioning that myofascial pain

syndromes are often a common source of frustration to doctors as
,

well as patients, even though prognosis is usually excellent with

incorrectly treated myofascial pain syndromes are also a major

cause of industrial lost time, resulting in applications for

compensation totalling millions of dollars annually (TraveIl and

2



simons 1983: 6). The appreciable portion of chronic myofascial

pain can easily be relieved by their diagnosis and appropriate

treatment.

Myofascial pain syndromes are characterised by hypersensitive

trigger points, described as hyperirritable loci within a taut

band of skeletal muscle, located in the muscular tissue and/or

its fascia. The spot is painful on compression and can induce

referred pain and autonomic phenomena in a pattern particular for

the muscles in which they are located (Travell and Simons 1983:

12). The myofascial pain syndrome may present as a wide variety

of clinical symptoms which, according to Simons (1976) and Sola

et al. (1956), include pain, stiffness, reduced ranges of motion

in joints, weakness, insomnia and autonomic dysfunction. The

major complaint on the part of the patient is pain that may vary

from mild discomfort to severe and incapacitating pain.

The same author goes on to say that the most common predisposing

factor seems to be mechanical stress, be it acute or chronic, a

view supported by Gatterman (1990: 285) and Travell and Simons

(1983: 103). For this reason, the most common sites of

myofascial trigger points are in the postural stabilizers of the

upper back and the rotator muscles of the hips and shoulders, as

these are the areas of the body subjected to the most stresses.

Most current authors are consistent in their approach to

myofascial pain syndromes with regards to definition of the

3



(1984) promote the use of the post-isometric relaxation

disorder, mechanism of dysfunction, signs and symptoms
experienced and diagnostic procedure, but there tends to be less
consistency when treatment of the problem is discussed. Treatment
procedures must be aimed at the disruption, desensitization or
elimination of these trigger points by suppressing their neural
hyperactivity. Treatment parameters must also take into account
the causative and perpetuating factors of the trigger points so
as to prevent a re-occurrence of the condition.

The available literature pertaining to the treatment of
myofascial pain and dysfunction syndrome contains a variety of
methods that are recommended by the various contributing authors,
all of which conform to the principles of a treatment as
discussed above. The problem, to date, is that there is little
research to support the favouring of one treatment type over
another. All the treatment types have been proven to be
effective in the treatment of myofascial trigger points (Mance
et al. 1986) and favouring of one treatment type over another
seems to be based along the lines of familiarity of the treatment
or personal preferences.

TraveIl and simons (1983: 27,63-64,75-76) advocate stretch and
spray techniques
choice, while

or anaesthetic injections as the treatment of
Haldeman (1992: 523) states that the most common

form of treatment is ischaemie compression. Lewit and Simons

4



benefits previously ascribed

fact have been due to the so

to anaesthetic injections may in

called "needle effect" and not due

technique, which they advocate may be useful in addition to, or

in place of the other techniques available.

According to Murphy (1989), the best results are achieved by

using a combination of electrotherapies (ultrasound, high-voltage

stimulation or transcutaneous electrical nerve stimulation) and

spray and stretch techniques. Murphy (1989) also states that, in

the opinion of other clinicians, dry needling produces the same

results as an anaesthetic injection, but he personally has had

more consistent success with the latter.

Lewit (1979) stresses that when needling a trigger point it is

the mechanical effect of the needle that produces the most

effective results. He suggests that the long lasting therapeutic

to the action of the anaesthetic. Similar conclusions were drawn

by Baldry (1989: 36), after observations of various forms of

invasive treatments. He states that it does not matter what

substance is injected into the trigger points as it is the

mechanical effect of the needle that produces the results. These

views are supported by Sola (1981) and Garvey et al. (1989).

Frost et al. (1980) did a double-blind comparison of anaesthetic

and saline injections into trigger points and found that the

saline injection produced better results. In direct contrast to

this, Simons (1976) states that anaesthetic injection is more

5



of the patient with

These measurements

respect to

could then

pain

be

and physical dysfunction.

statistically compared to

effective than saline injection which is in turn more effective

than dry needling, however this is a personal opinion and is not

based on any clinical trials.

other less common forms of treatment include rest, moist hot

packs and deep massage (Mance et al. 1986).

Invasive needling techniques are a widely used form of treatment

for myofascial pain syndrome but information on the most

effective types is needed.

the effects of dry needling

To date there is no study to compare

and saline injection, but both have

been proven to be more effective than anaesthetic injections.

The purpose of this investigation was to determine the effects of

dry needle and saline injection techniques into active myofascial

trigger points in terms of objective clinical findings and the

patients' perception of the treatments in order to determine a

more effective approach in the elimination of myofascial trigger

points as associated with myofascial pain and dysfunction

syndromes. The objectives to be achieved included the measurement

of alterations to both the subjective and objective presentation

determine the more effective treatment of the two.

Invasive needling of trigger points is a technique which is both

easy to learn and use. All myofascial treatment techniques are

6



similar in that a diagnosis of the condition has to be made and
the trigger points located. The only difference is in what is
done to the trigger points once they are located. Present
knowledge and scope of the myofascial pain syndrome by the doctor
can be easily adapted when changing from one treatment type to
another more effective type. Practitioners treating myofascial
trigger points can therefore chose a treatment knowing that it is
likely to produce better results than the other forms of
treatment available, and this can only be of benefit to the
patients being treated as a more effective treatment will result
in a quicker recovery with greater long term effects.

7
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establishment of effective treatment

management of the condition.

protocols and general

2. REVIEW OF THE RELATED LITERATURE

2.1 INTRODUCTION

According to Sandman (1981), Myofascial Pain Syndromes are often

a common source of frustration to physicians and patients alike,

even though prognosis may be excellent with correct diagnosis and

proper management. Travell and Simons (1983: 6) state that the

need for an effective treatment for this common and debilitating

disorder has been recognised and various techniques have been

developed, but all vary with degree of effectiveness.

One of the problems in the past has been the multitude of names

given to essentially the same disorder by the variety of authors

studying muscle pain. Simons (1975) and Travell and Simons (1983:

9-11) list terms such as fibrositis, fibrositis syndrome,

myogelosis, interstitial myofibrositis, musculqr rheumatism,

non-articular rheumatism, myofasciitis, myalgia and myofascial

pain syndrome as an example of the diversity.

This problem of diversity has been quelled to a large degree by

the specialization of Travell and Simons in the field of the

Myofascial Pain and Dysfunction Syndrome. These two authors have

taken the lead in researching the syndrome, with view to the

9
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2.2 AETIOLOGY

Mance et al. (1986) perceives trauma to be the major cause of
myofascial pain syndrome as it biologically initiates pain, as
seen in the increased concentration of acid mucopolysaccharides,
water, chloride and mast cells in the area. Sandman (1981)
supports this concept by stating that it is generally accepted
that organic pathology occurs at the point of sustained
contracture, along with a decrease in blood supply and
accumulation of metabolites. Thus the process is initially due to
a neuromuscular dysfunction, a view supported by Murphy (1989).
Other factors that have an effect are prolapsed intervertebral
discs, bone or joint disease, immobilization, systemic infection
and emotional stress or visceral lesions such as coronary
thrombosis and endocrine imbalance. (Mance 1986, Rubin 1981)

Baldry (1989: 40) cites trauma inflicted on the muscle by direct
injury, sudden strain or excessive or unusual exercise as the
main cause of trigger point development. Environmental extremes
or variants, immobilization, prolonged nervous tension and
febrile illness are other less common causes. A similar
classification of aetiology, under the headings of septic or
toxic influences, injury and climate, is described by Telling
(1935), indicating consistency in findings despite there being 54
years difference in publication dates.



the muscles results in myofascial pain. certain factors such as:

According to Travell and simons (1983: 103-155), Bennett (1986)

and Simons (1976), mechanical stress, trauma that causes bleeding

(acute strain or injury), acute overextension, chronic strain,

excess fatigue, poor posture and varying psychological factors

are the most commonly noted factors for aetiology of myofascial

pain.

Gatterman (1990: 286-287) states that trauma and microtrauma to

inadequate

(physical,

nutrition; joint laxity;

sexual or psychological);

job frustrations; abuse

poor fitness; allergies;

domestic problems do notmetabolic abnormalities and unresolved

themselves cause myofascial pain but affect the muscles in a way

that predisposes them to this trauma. It is a view that varies

slightly to that of the authors cited above. Thus the patient

presenting with trigger points frequently gives a history of a

traumatic incident producing muscle strain.

Sandman and Backstrom (1984) state that a patient's pain may be

psychogenic in nature. Psychogenic factors such as depression,

tension, anxiety, irrational belief systems, type-A behaviour

patterns and learned helplessness have been identified as a

viable component of myofascial pain syndrome. Such stress, be it

primary or secondary, can cause changes in the physiological

function of the muscle. The mechanism of this change is discussed

later in the literature review.

11
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A variety of stress-inducing stimuli, emotional or physical, may
be implicated in the onset of myofascial pain, and the power of
these stimuli to effect the individual is moderated by the
genetics, personality, conditioning, psychological and
physiological state of the individual. (Sola 1981)

The psychological aspect is recognised by authors such as
Goldenberg (1987), TraveIl and Simons (1983: 54) and Payne et al.
(1982), but it is only part of a whole process resulting in the
final presentation of pain, myofascial or other. Good (1950)
suggests that some of the cause of psychogenic stress may be due
to doctors not being able to make a diagnosis or relieve the
condition. Gelb (1980) mentions the psychological component in
the development of chronic pain, but says that physical,
treatable causes exist apart from the emotional aspects.

2.3 PREVALENCE

TraveIl and Simons (1983: 5) state that myofascial trigger points
are extremely common, affecting everyone's life at one time or
other. In an asymptomatic group of 200 young adults, Sola et al.
(1955) found focal tenderness representing latent trigger points
in the shoulder girdles of 54% of the females and 45% of the
males. Sixty-two percent of the subjects with positive findings
had more than one trigger point, and 12.5% demonstrated referred
pain patterns.



Gelb (1980) found that 71% of a healthy general population of

dental patients suffered from chronic pain, which was broken down

to 43% suffering from chronic headaches, 17% experiencing neck
pain and 11% having both.

Individuals of any sex and of any age can develop trigger points,

but it has been found to be most common between the ages of 31

and 55 years. Sedentary middle aged women appear to be most

vulnerable to the condition. People who exercise their muscles

on a daily basis are less likely to develop active trigger points

than those more sedentary people who indulge in occasional

physical activity. The likelihood of developing active trigger

points appears to increase with age up to the more

years. As activity becomes less strenuous in the

latent trigger points exhibiting more stiffness

active middle

later years,

and restricted
motion tend to predominate. Latent trigger points are more common

than active trigger points. (Travell and Simons 1983: 5, 13,

Yunus et al. 1988 and Goldberg 1987)

The areas most commonly affected in the body are those subjected

to the most stresses: the postural stabilizers of the upper back

and the rotator muscles of the shoulder girdle (trapezius,

levator scapulae and infraspinatus) and the lower trunk and hip

(quadratus lumborum, gluteus medius and tensor fascia lata)

(Gatterman 1990: 285, Sola 1981 and Travell and Simons 1983: 13).

In the 1955 survey performed by Sola et al. it was found that of

all the trigger points noted in the 200 asymptomatic people,

13



84.7% occurred in four muscles: trapezius,

infraspinatus and the sealenes.

levator scapula,

2.4 PERPETUATING FACTORS

TraveIl and Simons (1983: 103-155) and Graff-Radford et al.

(1987) highlighted several groups of perpetuating factors. In any

treatment of myofascial pain these factors must be taken into

consideration and corrected or eliminated to ensure effective

treatment of the condition, a view also held by Sandman (1981):

1) Mechanical stresses: skeletal asymmetry, poor posture,

poorly designed furniture, muscle abuse and prolonged joint

or muscle immobilization.

2) Nutritional deficiencies: vitamins Bl, B6, B12 and C, folic

acid, calcium, potassium and iron (elements that are needed

for normal muscle metabolism).

3) Endocrine and metabolic inadequacies: hypometabolism due to

hypothyroidism, hyperuricaemia and hypoglycaemia. This

includes anything that impairs muscle metabolism, such as

anaemia or hypoxia.

4) Psychological factors: tension incurred through stress or

anxiety, and depression.

5) Chronic infection: bacterial, viral or parasitic.

6) Other factors: allergies, sleep disorders, radiculopathy,

fatigue and cold damp weather.

14



Gatterman (1990: 287) lists perpetuating factors· as:

The initiating factors themselves may become perpetuating
factors, and without correcting them it may become impossible to
resolve the patient's problem (Murphy 1989). In some patients,
elimination of these factors results in complete relief of the
pain without any further treatment of the muscles.

psychological stressors; nutritional inadequacies; metabolic
inadequacies; inactivity; chronic infections; mechanical
stressors and unresolved anger, while Simons (1976) divides them
into three groups: physical factors; medical factors and
pathophysiological factors.

2.5 DEVELOPMENT OF TRIGGER POINTS

Gatterman (1990: 291), Travell and Simons (1983: 32-37) and
Sandman (1981) propose the following to explain the development
of trigger points:

The many aetiological factors discussed previously interact to
create myofascial trigger points by the following process. Trauma
to the muscle from acute or chronic strain results in tissue
damage. This often includes disruption of the sarcoplasmic
reticulum which results in the release of stored calcium and the
inability of the damaged sarcoplasmic reticulum to remove it from
the site of injury. The chronic stress of the resultant sustained
contraction, or excessive fatigue during repeated contractions,

15



input to the central nervous system. Further

sustained contraction are that it creates

consequences of

a region of

may cause a vulnerable region of the muscle to become

disproportionately strained, repeating this same process.

This availability

amounts of ATP,

of extra calcium, in the presence of normal

results in sustained contraction of the local

contractile elements and eventual fatigue of the sarcomere.

This contractile activity would persist, despite the absence of

action potentials, as long as calcium and ATP are present. The

sustained contractile force could in turn produce the tension and

hardness of the fibres that compromise the palpable band.

Local tenderness and referred pain occur when nerve endings in

the area of trauma are sensitised by accumulation of substances

produced by the following mechanisms:

- small blood vessels are disrupted and release platelets which

in turn release serotonin.

- mast cells containing histamine are damaged when connective

tissue is disrupted, resulting in the release of histamine.

- metabolites such as prostaglandins aggregate due to the

sustained contraction impeding blood flow to the area.

The reduced local blood flow resulting from the sustained

contractions is compounded by vasoconstriction from autonomic

nerves that are activated because of trigger point sensory-fibre

16



(1984) and Gelb
phenomena
phase of

uncontrolled metabolism that can result in additional mast cell
liberation of histamine and the subsequent depletion of local
ATP. A progressive failure of relaxation eventually results in
muscle contracture due to .the energy (required from splitting
ATP) not being available to "recock" the contractile mechanism.

A self-perpetuating local muscular condition is created, which is
painful, resists stretching, and results in decreased range of
motion and generalized disability.

Normal function may be restored by stretching all of the involved
muscle fibres far enough apart to eliminate contraction. Only
then can enough ATP accumulate to restore the sarcoplasmic
reticulum to normal. Once this has happened the renewed
circulation can begin to slowly remove the build-up of
metabolites.

The way in which stress
function of muscle is

may cause changes in
discussed by Sandman

the physiological

(1980). The mechanism accounts for the clinical
responsible for the initial neuromuscular dysfunction
myofascial pain. Stress evokes the brain to
of serotonin, epinephrine, norepinephrine,

increase production
acetylcholine and

dopamine. The increase in these neurotransmitters results in
increased excitation of nerve cells. This increased neurological
input causes the individual to tighten and draw the shoulders
upward and forward for extended periods of time. The sustained

17
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muscle contraction associated with this posture results in damage

to the sarcoplasmic reticulum and decreased blood flow,

initiating the same mechanism described by the various authors

above.

2.6 CLINICAL PRESENTATION

2.6.1 SYMPTOMS

Authors such as Yunus et al. (1988), Sandman (1981) and Sola et

al. (1955) all support a variety of symptoms, most of which are

listed below, but it is Traveil and Simons (1983: 13-15) that

give the most concise and complete description of the symptoms

pertaining to myofascial pain syndrome:

- Pain is referred from trigger points in characteristic

patterns that are specific for each muscle.

- Trigger points may be activated directly by acute overload,

overwork fatigue, direct trauma and by chilling, or

indirectly by other trigger points, arthritic joints,

visceral. disease, and by emotional stress.

- Any of the perpetuating factors may increase trigger point

irritability from a latent to an active level.



- Phenomena (other than pain) such as localized sweating,

vasoconstriction, lacrimation, salivation, pilomotor activity

and proprioceptive disturbances may also be caused by
myofascial trigger points.

- The clinical features of myofascial trigger point activity

normally outlast the precipitating event.

- Active trigger points vary in irritability at any given time.

- Muscle stiffness and weakness may be the result of the

activity of myofascial trigger points.

Gatterman (1990: 295) and Travell and Simons (1983: 12-14)

describe the pain from trigger points as dull, aching and varying

in intensity form a mild discomfort to severe and incapacitating

pain. The referred pain that trigger points produces does not

follow segmental or neurological patterns but is specific for

each individual muscle. Myofascial problems also produce weakness

of the affected muscle as well as disrupting sleep.

Myofascial pain is aggravated by intense or increased use of the

muscle, passive stretching of the muscle, pressure on the trigger

point, prolonged periods of muscle shortening, repeated

contraction of the muscle, cold drafts and cold, damp conditions.

The pain is ameliorated by rest, passive stretching, application

of moist heat over the trigger point, short periods of light

activity and specific myofascial therapies. (Travell 1983: 53-54,

Yunus et al. 1981).
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- An increase in pain is caused by passive or active stretching

of the affected muscle when active trigger points are present.

- The stretch range of motion of the muscle is reduced.

- Resisted isometric contraction of the affected muscle

increases the pain.

- The muscle exhibits a weakened maximum contractile force.

- Deep tenderness and dysaesthesia are commonly referred by the

trigger points to the zone of referred pain.

Disturbances of non sensory function are sometimes induced ln

the pain referral zone.

- Muscles adjacent to active trigger points may also feel tense

to palpation.

- The trigger point is found in a palpable band as a well

defined area of intense tenderness.

- A jump sign is usually elicited by applying digital pressure

to an active trigger point.

Trigger points respond to any stress factors, especially those of

psychic origin, but the consistency of the pain patterns and

other symptoms indicates that the condition is not solely of a

psychological nature (Sola et al. 1955).

2.6.2 SIGNS

Gatterman (1990: 296) and Travell and Simons (1983: 16-17) list

the same types of clinical observations on patient examination:

20
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- Snapping palpation of an active trigger point frequently

produces a local twitch response.

- Pressure on an irritable trigger point usually causes or

increases pain in the referral zone of that trigger point.

- The skin of some patients exhibits dermographia or

panniculosis in the area overlying active Trigger points.

Mance et al (1986) states that there are three types of hardening

felt on palpation of trigger points: nodular, spindle shaped and

rope-like. Pressure over this area produces pain felt in the zone

of reference. The muscles exhibit protective spasm which causes

reduced ranges of motion.

Wolfe (1986) mentions criteria such as a jump sign, "ropy"

muscle consistency (palpable band), dermographia, stiffness and

local tenderness as being characteristic of myofascial pain.

According to Murphy (1989), palpation at the site of point

tenderness produces referred pain to a secondary area and induces

a local twitch response of the palpated muscle and a jump sign

where the patient recoils from the pain.

2.7 DIAGNOSIS

Sandman (1981) regards pain as the most important criterion in

trigger point diagnosis. The reason for this is that standard

diagnostic procedure, laboratory work and radiography show no

signs of bone or joint pathology and there are no measurable
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metabolic changes (confirmed by Yunus et al. 1986). Thus the

diagnostic guidelines to follow are the patients pain and

distribution of pain on palpatory examination, and limitation of

movement or restriction of motion of the affected areas.

A thorough history is therefore a vital aspect in the diagnosis

of trigger points, and must reveal the nature, extent and

location of the pain. Diagnosis is difficult due to the fact that

the majority of factors involved tend to be subjective. Keeping

this in mind, a list of characteristics, all of which must be

present in order to diagnose a trigger point, has been devised by

TraveIl and Simons (1983: 18-19):

- either a history of rapid onset during or shortly following

acute overload stress, or a history of gradual onset with

chronic overload of the affected muscle

a pattern of pain referred from the trigger point that is

characteristic for that muscle in which it is located

- weakness of the affected muscle with associated restriction

in its stretch range of motion

- a taut, palpable band in the affected muscle

- intense focal tenderness of the taut band to applied pressure

a local twitch response produced by needling or snapping

palpation of the trigger point

reproduction of the characteristic pain patterns by needling

or palpating the trigger point
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- elimination of the clinical presentation by specific trigger
point therapy.

Most other authors specifying diagnostic procedure relating to
myofascial pain syndrome (such as Sandman 1981, Wolfe 1986 and
Sola 1981) support some or most of the above criteria, with pain
being the key factor and twitch responses, jump signs and
dermographia commonly mentioned.

In order to achieve an objective assessment for the diagnosis of
trigger points, Fischer (1987) advocates pressure threshold
measurement using an algometer for quantitative measurement of
local tenderness. "This method has been proven to be useful for
diagnosis of tender spots and trigger points and their clinical
management, particularly in the assessment of treatment results."
As trigger points cause weakness of muscles, a hand-held
dynamometer may also be used to confirm the diagnosis of
myofascial pain syndrome.

other objective methods that may be used are a goniometer to
assess for loss of ranges of motion (Sandman 1981), EMG studies
to show the absence of electromyographic activity within tense
muscle fibres (Sandman 1984) and thermography to document
vasomotor disturbances in the area of the trigger point (Fischer
1987).



Gatterman (1990:
is one of the
myofascial pain

286, 296-297) states that chiropractic therapy
most effective measures in the treatment of

syndromes. Chiropractic care along with

2.8 TREATMENT

stretching, light aerobic exercise, adequate rest and relaxation,
and changes in attitude and lifestyle can bring much relief to
sufferers of myofascial pain. Physical techniques such as
ischaemic compression, needle therapy and stretch techniques are
effective in disrupting the local neural circuits responsible for
the self-perpetuation of the pain cycle

According to the special review by Simons (1976), there are 35
recommended treatments for myofascial pain syndrome which are
divided into 6 categories: physical therapy, injection, spray,
medical management, drugs and surgery. Of these, the treatments
that were repeatedly reported to provide marked pain relief were
massage, procaine injection and ethyl chloride spray. Mance et
al. (1986) rate these same three treatments as the most common
and effective, with injection therapy being the most widely used
of the three.
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There is a lot of difference in opinion when it comes to
advocating the treatment of choice for myofascial pain syndrome.
Each author has his technique and reasons why he uses it, but
this tends to be based on lines of familiarity and personal
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preferences. There is little statistical evidence to support the

use of one treatment type over another.

Ischaemic compression is one of the oldest and most common

techniques used for the treatment of muscle pain (Haldeman 1992:

523, Gatterman 1990: 296). This technique was developed by Lange

in 1921 and consists of sustained pressure over the trigger point

with sufficient force and for a long enough time (usually 10-20

seconds) to inactivate it. Pressure is applied when the muscle is

relaxed and stretched, and slowly increased as the trigger point

deactivates. A hot pack is usually applied to the area after

treatment, followed by stretching of the involved muscles

(TraveIl and Simons 1983: 86-87, Gatterman 1990: 296).

TraveIl and Simons (1983: 63-65) describe the stretch and spray

technique as the "workhorse" of myofascial therapy. It

inactivates trigger points quicker and with less discomfort than
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injection or ischaemic compression. This treatment involves a jet

of vapocoolant being sprayed in parallel sweeps along the entire

length of the muscle which is held in a position of passive

stretch. The efficacy of this technique is supported by Rubin

(1981) and Mance et al. (1986).

The technique of invasive needling, as described by Sola (1981)

and TraveIl and Simons (1983: 84), is consistent for dry needle

or for injection of substances. The trigger point is located by

palpation. The needle is inserted 1-2cm away and directed towards



penetrate a new part of the trigger point.
coverage of the area of the trigger
injection, a small amount of fluid

This assures maximum
point. with substance

is injected at each

the trigger point such that the needle approaches the trigger
point at an angle of about 30 degrees to the skin. When the
needle penetrates the trigger point the patient usually
experiences the referred pain and twitch responses of the
involved muscle. A fanning technique is used, where the needle is
repeatedly withdrawn out of the trigger point and re-directed to

penetration so that each trigger point receives a total of
0.5-2cc of fluid.

Invasive needling techniques are increasing in popularity with
regard to myofascial trigger point therapy. TraveIl and Simons
(1983: 79-80) postulate several mechanisms that may contribute to
the deactivation of trigger points by injection. The needle may
mechanically disrupt the muscle fibres or nerve endings, which
are sensory and motor components of the feedback cycle that
sustains abnormal muscle activity. The needles may also disrupt
the muscle fibres and result in the release of intracellular
potassium which could cause a depolarization block of
reverberating nerve fibres. Injected fluid helps to "wash out" or
dilute any nerve-sensitizing substances and thus reduce the
irritability of the trigger point. Procaine injection has a local
vasodilation effect that increases the circulation at the trigger
point, supplying nutrients and removing metabolites (a view
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supported by -Good 1950 and
interrupt feedback mechanisms
nervous system.

1951). Local anaesthetics may
between the trigger point and the

Adverse reactions to invasive needling are only noted for
anaesthetic injections. Procaine toxicity is due to a high blood
level of the drug, while anaphylaxis may result from even a
minimal dose (Travell and Simons 1983: 80). There is no suspected
risk of adverse reactions to the dry needle or saline injections
used in this study.

Travell and Simons (1983: 75) advocate the use of procaine
injection for invasive needling of Trigger points. It is stated
that the local anaesthetic reduces the soreness of the trigger
point injection, as compared with isotonic saline and dry
needling. Procaine is a short term anaesthetic that wears off by
the time the patient leaves the office, and it has the lowest
systemic toxicity of commonly used local anaesthetics. In the
experience of Travell and Simons (1983:76), precise dry needling
of trigger points approaches but does not quite equal the
therapeutic effectiveness of procaine injection, however they
cite no comparative clinical trials to back these claims. No
comparison between the effectiveness of saline injection and
procaine injection is mentioned.

Of the three types of injection most commonly used, it is the
opinion of Simons (1976) that procaine injection is slightly more



hypersensitive reaction to the anaesthetic. He
gave equally good results but was unable to

effective than saline injection which is in turn slightly more
effective than dry needling (again this is an opinion which is
not based on comparative clinical trials). Good (1950 and 1951)
and Yunus et al. (1981) are others who support the use of
anaesthetic injection for trigger point therapy.

the injection
possibility of
found that they

decided to use saline in place of anaesthetics for
of trigger points, as he was weary of the

Martin (1952)

explain why. These findings were reinforced by Frost et al., who
performed a double blind comparison of anaesthetic and saline
injections into Trigger points. Of the saline patients, 80%
reported recovery as compared to 52% of the anaesthetic
patients. Thus the flushing effect, rather than the
pharmacological effect, of the fluid seems to be the functional
aspect of the injections.
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Conclusions drawn by Baldry (1989: 36), after observations of
various forms of invasive treatments, state that it makes no
difference as to what substance, or for that matter whether any
substance, is inserted into Trigger points. The reason for this
is that the effectiveness of such procedures depends entirely on
one factor common to all types of injections, namely the
mechanically irritating effect of the needle itself.



The results of the study performed by Garvey et al. (1989) showed

that the injected substance is not the critical factor in trigger

point therapy. The dry needle group showed a better rate of

improvement than the two groups receiving anaesthetic injection,

reinforcing the belief that the mechanical effect of the needle

is the important factor in the deactivation of trigger points.

These results are supported by Lewit (1978), who states that dry

needling is highly effective in the treatment of chronic

myofascial pain. Of the 312 patients treated by Lewit, immediate

analgesia was produced by dry needling in 86.6%. The needle

effect (immediate analgesia without hypesthesia) may be produced

by precisely needling the most sensitive spot of the trigger

point. He further states that long-term therapeutic effects

previously ascribed to local anaesthetics may in fact be due to

needling. Other advantages put forward by Lewit are that there

can be no anaphylactic reaction with dry needle therapy, and one

can be sure that the needle is in the most painful part of the

trigger point (an effect that is obscured by the diffuse

analgesic effect of the anaesthetic). Levine et al. (1976) also

demonstrated the effectiveness of the needle effect in a clinical

trial.

Sola (1981) advocates the use of invasive needling and sustains

the above findings of Baldry, Garvey et al. and Lewit. He also

29



Further support for dry needle
al. (1983) and Mendelson et al.

therapy comes from MacDonald et
(1983) who found that superficial

mentions that saline injection has been proven to produce good
results and is gaining support as an effective treatment.

accupuncture was effective in the treatment of low back pain.
Although effective, the results achieved here did not appear to
be as good as those achieved in other studies that employed
specific trigger point needling. The reason for this may be
attributed to the fact the there is a 71% correlation between the
location of accupuncture points and trigger points (Melzack et
al. 1977).

Baldry (1989: 37) states that needling with a solid, pointed
needle should be the treatment of choice over any treatment using
a hypodermic needle (saline or anaesthetic injections). The
reasons for this is that the cutting edge of the hypodermic
needles cause microtrauma and damage to blood vessels, an
undesirable effect in the treatment of myofascial syndrome. The
pointed needles are thinner, as they do not need to be hollow,
and the likelihood of damage to blood vessels is far less. Both
of'the treatment groups in this study make use of the needle
effect, the difference being the injection of fluid in the saline
,group which gives the added dimension of the flushing effect of
the trigger point. However, the trauma caused by the hypodermic
needles may negate the extra benefit afforded by the injection of
fluid.
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experiencing
relief, it

immediate pain
is shown to be

relief, and 63% showing lasting

Sandman (1981) emphasises that stretch techniques are important
in returning the muscles to their normal maximum length. Without
stretching, trigger point therapy would not be nearly as
effective. Passive stretching may even inactivate a trigger point
without the application of any other form of treatment (TraveIl
and Simons 1983: 89). Lewit (1984) promotes post-isometric
relaxation (manually resisted isometric contraction followed by
relaxation) as a simple, harmless, non-invasive and effective way
of restoring full stretch length to muscles containing trigger
point. with 94% of the 244 patients treated with this method

a technique that is effective in
addition to, or in place of, local anaesthetic injection or dry
needling. Stretching may be facilitated by the application of
moist heat over the area prior to stretching (Gatterman 1990:
297).

Sandman (1984) stresses the need for addressing the psychological
and the physiological aspects of the problem as well as
following a daily stretching programme to achieve maximum relief.
All factors that perpetuate the increased neurological input must
be eliminated. The adequacy of corrective actions (what the
patient must do, or avoid, to achieve lasting recovery), which
includes a stretch exercise program and the elimination of
perpetuating factors, usually determines the duration of relief
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experienced after treatment of the involved muscles
(Graff-Radford et al. 1987).

2.9 MEASUREMENT TECHNIQUES

According to Fischer (1987),
efficacy in myofascial pain

evaluation of the therapeutic
syndromes is based primarily on

subjective assessment of local tenderness, but there are certain
methods, such as pressure threshold measurement, that prove to
be particularly useful in the objective, assessment of treatment
results.

Fischer (1986) states that pressure threshold is the minimum
pressure that induces pain or discomfort. The algometer (pressure
threshold meter) is designed to measure threshold pressure
tolerance and tissue compliance in relation to trigger points,
and will thus provide objective data for the assessment of the
patients condition. Fischer (1987) performed a study on the
pressure threshold measurement for diagnosis of trigger points
and evaluation of treatment results. The findings were that the
effectiveness of the algometer for the documentation of treatment
effects had been demonstrated, along with the reliability and
reproducibility of results.

The symptoms reported by the patient should also change after
trigger point therapy. Questionnaires on symptomotology will
provide subjective data for the assessment of the patients
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condition. The Numerical Rating Scale, McGill Pain Questionnaire

and Pain Disability Index will be used to acquire subjective

data. All three of these questionnaires deal with different

aspects of pain, therefore they overlap and compliment each other

and thus provide a more reliable source of subjective information

pertaining to the progress of the patient.

2.10 MUSCLE OVERVIEW

2.10.1 TRAPEZIUS

The trapezius is the muscle most often affected by trigger

points. It has three portions to it, namely the upper, middle and

lower portions. six trigger points that refer distinctive pain

patterns can be found in this muscle. The muscle is diamond

shaped and extends in the midline from the occiput to the 12th

thoracic vertebra and reaches laterally to the clavicle, acromion

process and the spine of the scapula. Its chief actions are to

elevate the shoulders (upper portion), rotate the glenoid fossa

upward (upper and middle portion) and retract the scapula (lower

portion)

Trigger point 1

border of the

is located in the angle of the neck (on ·the free

upper trapezius). It refers pain unilaterally

upward along the posterolateral part of the neck to the mastoid

process. When more intense the pain extends to the side of the

head, centering in the temple and the back of the orbit. It may
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also include the angle of the jaw. Symptoms of this trigger point

include dizziness or vertigo, tension neckache and temporal

headache. It is best needled with the patient supine. The muscle

is held in a pincer grip between the thumb and forefinger of the

palpating hand, which enables a precise location of the trigger

point as well as lifting the muscle off the underlying

structures. The needle is directed upwards towards the neck.

Trigger point 2 can be found inferior and lateral to trigger

point 1. Its referred pain pattern lies slightly posterior to the

pain reference zone of trigger point 1, blending with it at the

mastoid process. Symptoms include neck pain and intolerance to

the weight of heavy clothing. Needling is performed with the

patient lying on the uninvolved side, and the needle is again

directed upwards towards the neck.

Trigger point 3 is located in the lower trapezius between the

medial border of the scapula and the spinous processes of T6 and

T7. It refers pain to the high cervical region of the paraspinal

muscles, to the adjacent mastoid area and to the acromion. The

pain may also be felt as an area of "soreness" which the patient

tends to rub. Trigger points 1 and 2 may develop as satellites

within this zone of pain and tenderness referred from trigger

point 3. To best accommodate needling, the patient lies on the

uninvolved side and the lower trapezius is stretched by swinging



the upper arm forwards and upwards. The needle is directed
towards an underlying rib, avoiding the intercostal spaces.

Trigger point 4 is also located in the lower trapezius but it is
found overlying the scapula below the spine of the scápula. Pain
from this trigger point is burning and is referred along the
length 'of the medial border of the scapula. To needle, the
scapula is abducted and elevated to stretch the muscle and the
needle is aligned with the lateral fibres of the muscle and
directed towards the shoulder.

Trigger point 5 is in the middle trapezius and lies adjacent to
the medial border of the scapula at the level of the base of the
spine of the scapula. It refers a burning pain medially between
the trigger point and the spinous process of the 7th cervical
vertebra and the 1st thoracic vertebra.

Trigger point 6 is located over the acromion process and refers
an aching pain to that acromion process and to the top of the
adjacent shoulder.

Trigger point 7 is found in an area midway between the acromion
and the spinous processes of the 7th cervical vertebra and the
1st thoracic vertebra. It gives a shivery sensation and
gooseflesh (pilomotor erection) on the lateral aspect of the
homolateral arm. Trigger points 5, 6 and 7 are needled with the
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2.10.2 LEVATOR SCAPULAE

patient lying on the opposite side. The needle is angled nearly
parallel to the skin and directed towards the shoulder.

Trigger points in the trapezius are activated by skeletal
variations (such as a short leg or small hemipelvis); sustained
elevation of the shoulders (carrying objects); trauma (whiplash)
or misfitting clothing. Associated trigger points may be found in
the homolateral supraspinatus and contralateral trapezius
muscles. (TraveIl and Simons 1983: 183-200, Gatterrnan
1990:307-309 and Rubin 1981)

The levator scapulae
shoulder-girdle muscles.
patient a stiff neck
attached superiorly
cervical vertebra to

is one of the most commonly involved
Trigger points in this muscle give the

with markedly limited rotation. It is

and to the
to the
the 4th

transverse
cervical

processes
vertebra,

of the 1st

superior angle of the scapula inferiorly. It elevates the scapula
and rotates the glenoid fossa downward, as well as assisting in
extension and rotation (to the same side) of the neck.

There are two trigger points in the levator scapulae. One is
located slightly inferior to the angle of the neck while the
other is located supero-medial to the superior angle of the
scapula. Both trigger points refer pain to their essential
reference zone at the angle of the neck, with a spillover zone
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shoulders or cramped positioning,

fatigued and exposed to cold.

restriction of neck rotation.

especially when the muscle is

Patient examination reveals

along the medial border of the scapula and posterior shoulder.

Neck rotation is limited due to pain on movement, and if the
Trigger points are active enough they refer severe pain at rest.

The trigger points are activated by sustained elevation of the

Both trigger points are needled with the patient lying on the

opposite side and the head supported on a pillow. For the upper

trigger point, needle is directed upwards and forwards towards

the transverse processes of the cervical vertebrae. For the lower

trigger point the scapula brought anteriorly by "rounding" the

shoulders and the needled is directed upwards at a shallow angle

towards the neck. (Travell and Simons 1983: 334-342, Sola and

Williams 1956 and Gatterman 1990:306-307)

2.10.3 RHOMBOIDIUS MAJOR AND MINOR

Pain in the rhomboids is usually due to trigger points in the

pectoralis muscles which shorten and pull the

thus overloading the weaker rhomboids.

interscapular muscles and are attached to the spinous processes

of the 7th cervical vertebra to the 5th thoracic vertebr~

shoulders forward,

The rhomboids are
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medially and to the medial border of the scapula laterally. Its



actions are to retract the scapula and rotate it, turning the
glenoid fossa down.

One trigger point is found in the rhomboid minor and two are
found in the rhomboid major. They are all located along the
medial border of the scapula. Pain referred from these Trigger
points is concentrated along the medial border of the scapula,
between the scapula and the paraspinal muscles. Pain may also
extend to the supraspinatus part of the scapula. It has a similar
pain pattern to that of the levator scapulae but has no neck
rotation restrictions.

The trigger points are usually activated by poor posture and
latent trigger points in the pectoralis muscles.

All the trigger points are needled with the patient sitting. The
palpating hand fixes the trigger point against the chest wall and
the needle is inserted almost parallel to the skin. The needle is
directed towards a rib to avoid penetrating an intercostal space.
(TraveIl and Simons 1983: 425-430)

2.10.4 SUPRASPINATUS

The supraspinatus muscle is attached to the supraspinous fossa
medially and to the greater tubercle of the head of the humerus
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laterally. Its major actions are to abduct the arm and to pull

the head of the humerus into the glenoid fossa.

Active trigger points can be located in the belly of the muscle,

one towards the medial aspect and the other towards the lateral

aspect. Its pain referral is felt as a deep ache around the

shoulder, concentrating in the mid-deltoid region. Often this

ache extends down the arm and forearm, focusing over the lateral

epicondyle of the elbow. This distinguishes it from the referred

pain of the infraspinatus muscle. Symptoms are pain that is

aggravated by forceful abduction of the arm at the shoulder. The

pain may disrupt the sleep of the patient.

Trigger points are aggravated by carrying heavy objects with the

arms hanging down, or lifting the arms above shoulder height.

Associated Trigger points can often be found in the infraspinatus

and upper trapezius muscles.

directed into the

with the lying on the opposite side

trigger point and

supraspinous fossa of the scapula. (Travell and

inserted

patient

into the

the needle is

Simons 1983:

368-376 and Gatterman 1990: 315-317)

2.10.5 INFRASPINATUS

The infraspinatus is located inferior to the supraspinatus. It

attaches to the infraspinous fossa medially and to the greater
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For needling, the patient lies on the opposite side
involved arm resting on a pillow. The trigger point
between the fingers of the palpating hand and the

with the
is pinned
needle is

tuberosity of the humerus laterally. Actions of this muscle
include external rotation of the arm at the shoulder and
stabilization of the head of the humerus in the glenoid cavity
during movement.

The two trigger points are located in the belly of the muscle
just inferior to the spine of the scapula. In rare cases a
trigger point may be found in the inferior part of the muscle
above the inferior angle of the scapula. The main trigger points
refer pain to the anterior deltoid region and deep in the
shoulder joint. It may also project down the anterolateral aspect
of the arm and forearm. It may include the radial half of the
hand. The inferiorly located trigger point may refer pain over
the adjacent rhomboid muscles. Symptoms include referred pain
when sleeping on either side as well as inability to reach behind
the back. The patient may also find it difficult or painful when
brushing his hair or teeth.

Activation of these trigger points results from muscle overload
while reaching backward or upward. The patient cannot effectively
achieve external or internal rotation at the shoulder. Associated
trigger points are found in the supraspinatus, teres minor, and
pectoralis major muscles.

40



41

directed into the infraspinous fossa. (Travell and Simons 1983:
377-386, Gatterman 1990: 315-317 and Sola and Williams 1956)

2.10.6 TERES MAJOR

The teres major attaches laterally to the lesser tubercle of the
humerus and medially to the dorsum of the scapula near the
inferior angle. It assists in adduction, internal rotation and
extension of the arm from the'flexed position, but only when
these movements are resisted.

Trigger points are found in two locations: one medially over the
posterior aspect of the scapula, and the other more lateral in
the posterior axillary fold. Both Trigger points refer pain to
the posterior deltoid region, shoulder joint posteriorly and the
dorsal forearm. There is pain when reaching forward and up, with
a little restriction of motion. These trigger ,points may be
activated when driving a car that is difficult to steer.

The medial trigger point is needled in the same way as the
infraspinatus trigger points. The lateral trigger point is
injected with the patient supine and the shoulder abducted to 90
degrees. The trigger point is located in the axillary fold and
held in a pincer grip between the fingers of the palpating hand.
The needle is directed posteriorly. (Travell and Simons 1983:
403-409)



2.10.7 TERES MINOR

The teres minor functions as a "little brother" to the
infraspinatus. It is attached to the dorsal surface of the
scapula near its axillary border (medially) and to the greater
tubercle of the humerus (laterally). Its actions are the same as
the infraspinatus.

The trigger point
postero-inferior to
localized pain to
similar to the pain
trigger point is
shoulder.

is found in
the shoulder

the belly of the muscle
joint. It refers a sharply

the lower posterior deltoid region. It is
produced by bursitis of the shoulder. The

activated by reaching out and behind the

The needling technique is
muscle. (Travell and Simons
315-317)

the same used for the infraspinatus
1983: 387-392 and Gatterman 1990:

2.10.8 PECTORALIS MAJOR

The pectoralis major has four divisions. All attach laterally to
the greater tubercle of the humerus. Medially the clavicular
fibres attach to the clavicle, the sternal fibres to the sternum,
the costal fibres to the cartilages of the second to the seventh
ribs, and the abdominal fibres to the aponeurosis of the
abdominal muscles. Its actions include internal rotation and
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adduction of the arm as well as movement of the arm across the
chest.

Trigger points are located in each of the divisions. Those in the

clavicular division refer pain over the anterior deltoid muscle

and over the pectoralis and clavicular regions. Trigger points in

the medial sternal section refer pain to the sternum without

crossing the·midline. Those in the lateral sternal division refer

intense pain to the anterior chest and down the. inner aspect of

the arm, accenting the medial epicondyle. The pain may extend

into the hand, including the last two and a half digits. The

costal and abdominal sections develop Trigger points in two

regions. Those located along the lateral margin of the muscle

cause breast pain and tenderness with nipple hypersensitivity and

intolerance to clothing. More medial Trigger points (between the

fifth and sixth ribs) are associated with cardiac arrythmias and

are only found on the right side.

The trigger points are activated by stress overload on the muscle

or by referred phenomena associated with a myocardial infarction.

The muscles are usually shortened by the. presence of trigger

points (latent or active), giving a rounded shoulder posture.

Trigger points in the clavicular portion of the muscle are held

between the fingers of the palpating hand and the needle is aimed

cephalad at an angle almost parallel to the skin, thus avoiding

penetrating the intercostal space. The sternal trigger points are



2.11 SUMMARY

needled in a direction upwards towards the coracoid process, thus

keeping the needle- away from the thoracic cage. The costal

trigger points are needled after the muscle has been lifted away

from the underlying structures by the thumb and forefinger of the

palpating hand. Needle penetration may be perpendicular to the

skin in this case. (TraveIl and Simons 1983: 576-597)

From the literature reviewed, there is overwhelming evidence to

support the effectiveness of invasive needling, with or without

substance injection, as a treatment for myofascial trigger

points. To date there appears to be no study comparing the

treatment effects of dry needle and saline injections, although

it has been shown that saline injections are more effective than

anaesthetic injections. The most effective of dry needle and

saline injection will therefore be the invasive treatment of

choice in treatment of trigger points.

The aim of this study is to determine the effects of dry needle

and saline injection techniques in the treatment of myofascial

trigger points in order to determine a more effective approach in

the elimination of trigger points as associated with myofascial

pain and dysfunction syndrome.

44



45

CHAPTER
THREE

MATERJ[ALS AND METHODS



3. MATERIALS AND METHODS

This study was designed to be a randomised uncontrolled study
where the objectives were to assess each of the two treatment
groups (dry needling and saline injection) for intra-group
improvement. Once this had been achieved, an inter-group
statistical analysis could determine which of the two treatments,
if any, is more effective. The more effective of the two could
then be considered to be the leading invasive needling technique
for the treatment of myofascial pain and dysfunction syndrome.

Patients were obtained for this study by means of convenience
sampling, whereby any patient presenting to the Technikon Natal
Chiropractic Day Clinic with neck,
was screened briefly to assess

upper back or shoulder pains
whether he/she should be

considered for the study. If, in the opinion of the researcher,
the patient was likely to comply with the criteria necessary for
acceptance into the study, then the patient underwent further
examination by the researcher.
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In order to ensure the integrity of the research it was stated
beforehand precisely what standards the data must meet before the
research commenced. Only once the subjects had fulfilled the
following criteria were they admitted into the study. Each
subject had to be diagnosed by the researcher as having active
myofascial trigger points, as associated with myofascial pain and
dysfunction syndrome, in one or more of the following muscles:



The criteria used for the diagnosis of myofascial pain and

dysfunction syndrome was that specified by TraveIl and Simons

(1983: 18-19):

trapezius; levator scapulae; rhomboid ius major and minor;

infraspinatus; supraspinatus; teres maj~r and minor and

pectoralis major. Only patients between the ages of 16 and 65

years would be considered. Any patients taking medication for

their condition, or those that suffered from systemic diseases

would not be considered eligible for the study.

- either a history of rapid onset during or shortly following

acute overload stress, or a history of gradual onset with

chronic overload of the affected muscle

- a pattern of pain referred from the trigger point that is

characteristic for that muscle in which it is located

- weakness of the affected muscle with associated restriction

in its stretch range of motion

- a taut, palpable band in the affected muscle

- intense focal tenderness of the taut band to applied pressure

- a local twitch response produced by needling or snapping

palpation of the trigger point

- reproduction of the characteristic pain patterns by needling

or palpating the trigger point

- elimination of the clinical presentation by specific trigger

point therapy.
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To be considered for this study, the patient's condition had to
comply with all eight of the specified diagnostic criteria.

The patients screened (including those rejected for not fitting
the criteria of the study) were of a diverse enough nature, with
regard to sex, race, income group and area of residence, to be
considered representative of the population of the greater Durban
area.

The sample size was set at thirty patients which were divided
into two groups of fifteen by random assignment. The method of
random assignment of patients to experimental groups was done as
follows. Fifteen labels were inscribed with the letter S
(representing the saline injection group) and fifteen were
inscribed with the letter D (representing the dry needle group).
The identical labels were then folded to prevent the letters
being seen, and placed in a box. The box was then agitated to
mix the labels. Each label was drawn out of the hat in the
sequence of counting from one to thirty. The letter of the label
was recorded next to the number counted as the label was drawn
(appendix A). Each label was discarded after being drawn to
ensure that each number from one to thirty had only one label
assigned to it.



49

There was no patient blindness regarding treatment type as each

patient was told what group they were in as soon as they were

integrated into the study.

The methodology followed was similar in execution to that used by

Jones (1994) and Christie (1995). The procedure for the study was

as follows. Each patient that passed the initial screening was

scheduled for a two hour long consultation where· an in-depth case

history (appendix B) was taken and a physical examination

(appendix C) and regional cervical spine examination (appendix D)

were done. Once this was completed and the patient's condition

had satisfied the diagnostic criteria the patient was scheduled

for a maximum of five treatments [Sola (1981) advocates that 2 to

5 treatments should be adequate for most cases] and an

assessment consultation. All of these were to be completed

within a three week period, with two treatments performed per

week. This is in accordance with Mance et al. who specified that

trigger point injection should be administered every second,

third or fourth day, according to the complaints of the patient.

A follow up consultation was scheduled one month after completion

of the last treatment.

Once located, the trigger points were drawn onto a pain drawing

(appendix E) representation of the patient. This ensured that at

the next consultation the exact location of the trigger points
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could be seen, which would make the re-location of each one

easier and more accurate.

The treatment administered to the first group was dry needling of

the active trigger points. The type of needle used was a number 8

(30mm long, 3D-gauge) stainless steel acupuncture needle, the

same used by MacDonald et al. (1983). The patient either sat or

lay in the prone position, with the area to be treated being

sufficiently exposed. Once the trigger point had been accurately

located and the overlying skin swabbed with alcohol, the needle

was inserted into the trigger point. At this point the pain was

often recreated in its referral pattern by the action of the

needle. The needle was manoeuvred in such a manner as to pierce

the trigger point and then withdrawn to a point such that the tip

remained inserted in the skin but the trigger point was free of

the needle. The angle of penetration was changed and the needle

re-inserted into the trigger point. This procedure was repeated

so that a fan shape of repeated penetration was achieved,

assuring maximum coverage of the area of the trigger point. This

technique was consistent with that advocated by Sola (1981) and

Travell and Simons (1983: 84-85) and it served to deactivate the

trigger points. Each trigger point located within the specified

muscles was treated at each consultation (patients had trigger

point numbers varying between 2 and 10). A new needle was used
for each treatment.



The second group was treated in exactly the same manner, with
exactly the same procedures being used. The only difference here
was that a bored hypodermic needle was used instead of a pointed
acupuncture needle, and during the needling of the trigger point
a small amount of saline solution was injected into the trigger
point with each penetration. Each trigger point received a total
of approximately Icc of saline solution per treatment, which is
consistent with the amounts (0.5 - 2cc) specified by Sola (1981).
The needle used was a 23 gauge, one and a half inch long
hypodermic needle. The reason that this size needle was used is
that it is the size advocated by TraveIl and Simons (1983: 81),
and the smaller diameter hypodermic needles available do not
have an adequate enough length to effectively penetrate the
deeper trigger points. The saline solution used was sodium
chloride 0.9% (0.045gj5ml) produced by Sabax in 5ml ampoules.

stretch exercises (appendix M), specific for each muscle group
treated, were taught to the patients of both groups at the end of

,the first treatment. The patient was instructed to hold each
muscle treated in a stretched position for 10 seconds, and to
repeat each stretch 5 times during each of the three daily
sessions. The patient was expected to keep up this programme of
daily stretches during the entire treatment and follow-up period.
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Using the communication method, primary data was

directly from the patients by written communications.
obtained

In this

The data was obtained in the following way:

case the collection instrument was a Numerical Rating Scale

(appendix F), a McGill Pain Questionnaire (appendix G) and a Pain

Disability Index (appendix H). These all recorded the patient's

response to pain in a subjective manner.

with the observation method of primary data collection, a

mechanical device called an algometer was used to record the

response of the patients in an objective manner.

The secondary data used was journal articles,

and books containing information relevant to

conducted. It also included the case

published reports

the research being

history, physical

examination and regional cervical spine examination forms which

are used in the Technikon Natal Chiropractic Day Clinic.

The events that occurred at each consultation were as follows:

a) The initial consultation

The case history and physical examination were completed.
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b) Treatment consultations

The McGill Pain Questionnaire, Pain Disability Index, Numerical

Rating Scale and pain drawings were completed, and the algometer

readings taken. This was followed by treatment of the patient.

c) The assessment consultation

The McGill Pain Questionnaire, Pain Disability Index, Numerical

Rating Scale and pain drawings were completed, and the algometer

readings taken.

d) The follow-up consultation

The McGill Pain Questionnaire, Pain Disability Index, Numerical

Rating Scale and pain drawings were completed, and the algometer

readings taken.

To ensure that the data satisfied all the pre-set criteria, all

pain questionnaires had to be fully completed under the

supervision of the researcher, all algometer readings had to be

taken by the researcher only and all treatments had to be

conducted by the researcher or the qualified clinician staff on

duty at the Technikon Natal Chiropractic Day Clinic. If the

data, at any time, did not satisfy these criteria, the patient,

along with the results, was dismissed from the study.
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The Numerical Rating Scale used in this study was based on the

11-point box scale discussed by Jensen et al. (1984). It was



chosen because of its ease in application when providing
subjective information on the levels of pain as felt by the
patient, as well as its established validity and reliability
(Jensen et al. 1984). It was used to monitor the progress of the
patient, as a decrease of pain intensity as felt by the patient
is indicative of an improvement in his condition. Scores on this
scale range from 1, for no pain, to 10, which represents
unbearable pain.

The McGill Pain Questionnaire used in this study was the
short-form McGill Pain Questionnaire, which is advocated by Turk
and Melzack (1992: 164) for research settings where time to
obtain information from patients is limited, yet more information
than merely the intensity of pain is required. It is a
subjective questionnaire that pertains specifically to the
sensory dimension of pain experience and to the affective
dimension. Its use along with confirmation of
validity and consistency are provided by Turk

its reliability,
and Melzack (1992:
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152-164). The answers are ranked on an intensity scale that can
be analysed statistically once all the questionnaires are
completed. This questionnaire is divided into two sections.
Questions 1 to 11 represent the sensory dimension of pain
experience and questions 12 to 15 represent the affective
dimension. Each question can score a maximum of 3 for the most
severe symptoms in that particular category, and a minimum of 0
for no symptoms in that particular category. The sum of all the
completed sections was calculated and given as a percentage of



the highest possible score. If all the sections were completed
the highest possible score was 45, and would decrease by 3 for
each section not completed.

The Pain Disability Index provided subjective information as to
the extent to which the patients pain influenced their normal
daily activities. The index used in this study was constructed by
the researcher from the Neck Disability Index (Vernon and Mior
1991) and the Oswestry Low Back Disability Index (Fairbank et al.
1980). The reason for this reconstruction was due to the fact
that the Oswestry Low Back Disability Index (appendix I) deals
with the lumbar region and the Neck Disability Index (appendix J)

deals with the cervical region, yet the main area of the body
dealt with in this study was the lower neck, shoulder and
mid-dorsal regions. When Vernon and Mior (1991) searched for a
revised Oswestry Index for assessment of disabilities related to
other regions of the spine they were unsuccessful in locating
one. Thus they created the Neck Disability Index from the
Oswestry Low Back Disability Index to cover the disabilities
pertaining to the cervical spine.
Disability Index was created by

In the same manner the Pain
the researcher where the

questions most pertinent to this area of study were selected from
each of the recognised indices and a new 15 question index was
formed. The aim of this index was to evaluate that area of the
body most affected by the Myofascial Pain Syndrome.
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compared to those achieved by the Numerical Rating Scale and

As each of the recognised indices has proven test-retest
reliability, internal consistency and validity (Vernon and Mior

1991, and Fairbank et al. 1980) the results of the new index were

the McGill Pain Questionnaire using Pearson's r correlation.

This method was the same used by Vernon and Mior (1991) to prove

the Neck Disability Index reliable and valid. The table of
results (appendix K) indicates that as the study progressed so

the validity and reliability of the new index increased. with a

larger sample size the likelihood of greater reliability and

validity could be established.

Answers to this questionnaire were scored and statistically

analysed to ascertain the effectiveness of the treatment.

Resumption of previously ceased normal daily activities scored

highly on this questionnaire, as they indicated that the

treatment was effective. For each section the highest possible

score is 5 and the lowest o. The top statement scored 0 if marked
and the score progressively increased by 1 for each statement
marked below, up to the maximum 5 if the last statement was

marked. The sum of all the completed sections was calculated and

given as a percentage of the highest possible score. If all the
sections were completed the highest possible score was 75, and
would decrease by 5 for each section not completed.

"The most important requirement of a measure is that it be valid,

reliable, consistent, and above all useful." (Turk et al. 1992).
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Of the three questionnaires used, only the newly constructed Pain

Disability Index has no published proof pf the above statement.

The reason why multiple subjective questionnaires were used, as

for Mendelson et al. (1983) and Graff-Radford et al. (1987), is

that they all provided slightly different aspects of pain

information, yet all worked towards the same goal of providing a

reliable and valid source of subjective information for this

study. These self-administered questionnaires avoids any

interviewer bias and helps ensure the uniformity of presentation

(Fairbank et al. 1980).

The statistics used to evaluate the captured data of subproblem

two (the Numerical Rating Scale, McGill Pain Questionnaire and

Pain Disability Index) was Wilcoxon's paired signed rank test at

the 5% level of significance, for intra-group analysis. The tests

were done using the computer software programme STATGRAPHICS PLUS

VERSION 6 supplied by MANUGISTICS INC. The processed data was

then presented in table form for easy interpretation.

An algometer may be defined as an apparatus for determining

sensitivity to pain caused by pressure. The algometer used in

this study was the model "FOK 20 force dial" made by Wagner

Instruments and supplied by Activator methods Inc. (appendix L).

The procedure of taking a pressure reading was as follows: the

algometer was set to zero and then pressed precisely over the

active trigger point up to the pressure threshold (minimum



pressure causing pain or discomfort) of
reading, obtained in kilograms per square
the sensitivity of the Trigger points to

that patient. The
centimetre, indicated
pain. A reading was

taken on each active trigger point in the specified muscles and
the sum of the readings from each trigger point were divided by
the number of trigger point readings ·taken. Thus a single,
average reading was provided for that patient at that particular
consultation.

The more active the trigger point the more sensitive it is to
pressure, thus a post-treatment decrease of trigger point
sensitivity to pain indicated that the treatment was proving
effective. This increase in pain threshold should correlate with
a decrease in the signs and symptoms experienced by the patient.

According to Fischer (1987) the reliability of the assessment of
pain by the algometer has been documented and the reproducibility
of results collected by those trained in pressure threshold
measurement is sufficient for practical clinical use, thus
"Changes in pressure threshold, obtained under standard clinical
conditions, can therefore be regarded as reliable data." The
statistics used to evaluate this data (subproblem one) was
Wilcoxon's paired signed rank test for intra-group analysis. The
tests were done using the computer software programme
STATGRAPHICS PLUS VERSION 6 supplied by MANUGISTICS INC. The
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processed data was
interpretation.

presented in table form for easy

In the above cases the wilcoxon's paired signed rank test was
used because it is a powerful test (less restrictive, yet very
near equivalence in sensitivity to the T test) for non-parametric
data with small- sample sizes, ideal for the data in this study
(Daniel 1978: 31-36). Furthermore, the assumption of normally
distributed data is also not of importance when applying this
test.

The null hypothesis for the above data is that within each group
there is no improvement of the patients with regard to objective
and subjective clinical features. The alternative hypothesis is
that within each group there is significant improvement of the
patients with regard to objective and subjective clinical
features. (steyn et al. 1994: 415-421).

Once the objective results
results of subproblem two

of subproblem one and the subjective
were processed, the results of
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subproblem three, namely finding out which of the two treatment
types was more effective, could be determined. This was achieved
using the Mann-Whitney U test at the 5% level of significance.
This test was chosen for its application to an inter-group
statistical analysis as well as being held in high regard with
regards to power-efficiency. (Daniel 1978: 82-86). Furthermore,



the assumption of normally distributed data is not of importance

when applying this test.

The null hypothesis for subproblem three is that there will be no

significant difference in the effects of dry needling as compared

to that of saline injection in the treatment of active trigger

points. The alternate hypothesis is that saline injection will

produce significantly better results than dry needling in the

treatment of active trigger points (steyn et al. 1994: 415-421).
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4. RESULTS

4.1 DEMOGRAPHICAL DATA

Table 4.1 Demographical data

DRY NEEDLE SALINE TOTAL

AGE DISTRIBUTION
Age Range 8-65 19-51 18-65

Average Age 35,4 31,4 33,4

GENDER DISTRIBUTION
Females 12 13 25

Males 3 2 5

RACIAL DISTRIBUTION
White 8 13 21

Black 3 1 4

Indian 4 1 5
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pain questionnaires had to be fully completed under the

4.2 RESULTS

To ensure that the data satisfied all the pre-set criteria, all

supervision of the researcher, all algometer readings had to be

taken by the researcher only and all treatments had to be

conducted by the researcher or the qualified clinician staff on

duty at the Technikon Natal Chiropractic Day Clinic. If the

data, at any time, did not satisfy these criteria, the patient,

along with the results, was dismissed from the study.

Of the 33 patients found eligible for inclusion into this study,

3 were non-compliant and the remaining 30 completed the research

programme.

The remainder of this chapter covers the results obtained from

the statistical analysis of the data collected from the following

measurement criteria: - Algometer readings

- Numerical Rating Scale

- McGill Pain Questionnaire

- Pain Disability Index

The results obtained from the statistical analysis are tabulated

to display the mean for each group as well as the exceedence

probability value (p-value), which is compared to the level of

significance set at 0.05 for all the tests.
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recorded using

obtained:

the algometer. The following results were

4.2.1 SUBPROBLEM ONE

The objective response of the patient to the treatment was

Table 4.2 The mean values and results of the Wilcoxon's paired

signed rank test for the algometer readings of the two groups

during the period between the initial consultation <IC) and the
assessment consultation <AC).

IC AC P-VALUE

DRY NEEDLE 2,13 3,41 0,000545875

SALINE INJECTION 2,24 3,62 0,0002950495

The null hypothesis is rejected for both groups which indicates

that at the 5% level of significance a statistically significant

change took place during the treatment period.
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Table 4.3 The mean values and results of the Wilcoxon's paired

signed rank test for the algometer readings of the two groups

during the period between the assessment consultation (AC) and

the follow-up consultation (FC).

AC FC P-VALUE

DRY NEEDLE 3,41 4,13 0,01780025

SALINE INJECTION 3,62 3,81 0,062021

The null hypothesis is rejected for the dry needle group which

indicates that at the 5% level of significance a statistically

significant change took place during the fallow-up period.

The null hypothesis is accepted for the saline group which

indicates that at the 5% level of significance no statistically

significant change took place during the follow-up period~



recorded using the Numerical Rating Scale, McGill Pain

4.2.2 SUBPROBLEM TWO

The subjective response of the patient to the treatment was

Questionnaire and Pain Disability Index. The following results
were obtained:

Table 4.4 The mean values and the results of wilcoxon's paired

signed rank test for the Numerical Rating Scale readings of the

two groups during the period between the initial consultation

(IC) and the assessment consultation (AC).

IC AC P-VALUE

DRY NEEDLE 6,00 2,40 0,0002950495

SALINE INJECTION 5,50 2,00 0,0004387455

The null hypothesis is rejected for both groups which indicates

that at the 5% level of significance a statistically significant

change took place during the treatment period.
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Table 4.5 The mean values and the results of Wilcoxon's paired

signed rank test for the Numerical Rating Scale readings of the

two groups during the period between the assessment consultation

(AC) and the follow-up consultation (FC).

AC FC P-VALUE

DRY NEEDLE 2,40 2,10 0,220603

SALINE INJECTION 2,00 2,40 0,091715

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance no statistically significant

change took place during the follow-up period.



IC AC P-VALUE

DRY NEEDLE 17,63 6,22 0,0004387455

SALINE INJECTION 25,92 5,03 0,0004387455

Table 4.6 The mean values and results of the Wilcoxon's paired

signed rank test for the McGill Pain Questionnaire readings of

the two groups during the period between the initial consultation

(IC) and the assessment consultation (AC).

The null hypothesis is rejected for both groups which indicates

that at the 5% level of significance a statistically significant

change took place during the treatment period.
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the two groups during the period between the assessment

Table 4.7 The mean values and results of the wilcoxon's paired

signed rank test for the McGill Pain Questionnaire readings of

consultation (AC) and the follow-up consultation (FC).

AC FC P-VALUE

DRY NEEDLE 6,22 5,04 0,86535

SALINE INJECTION 5,03 7,85 0,1313085

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance no statistically significant

change took place during the follow-up period.
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Table 4.8 The mean values and results of the wilcoxon's paired

signed rank test for the 'Pain Disability Index readings of the

two groups during the period between the initial consultation

(IC) and the assessment consultation (AC).

IC AC P-VALUE

DRY NEEDLE 22,06 10,47 0,0002950495

SALINE INJECTION 20,24 7,04 0,0002950495

The null hypothesis is rejected for both groups which indicates

that at the 5% level of significance a statistically significant

change took place during the treatment period.
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Table 4.9 The mean values and results of the wilcoxon's paired

signed rank test for the Pain Disability Index readings of the

two groups during the period between the assessment consultation
(AC) and the follow-up consultation (FC).

AC FC P-VALUE

DRY NEEDLE 10,47 9,91 0,0539865

SALINE INJECTION 7,04 6,69 0,266846

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance no statistically significant

change took place during the fOllow-up period.
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4.2.3 SUBPROBLEM THREE

The results of the above subproblems has now been combined in

order to determine whether the saline injection group performed

significantly better than the dry needle group. The following

results were obtained:

Table 4.10 The mean values and results of the Mann-Whitney U test

comparing the algometer readings of both groups [dry needle (ON)

and saline (S)), firstly at the initial consultation and then at

the assessment consultation.

DN S P-VALUE

INITIAL CONSULTATION 2,13 2,24 0,191839
,

ASSESSMENT CONSULTATION 3,41 3,62 0.450483

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.



o

Table 4.11 The mean values and results of the Mann-Whitney U test

comparing the algometer readings of both groups [dry needle (DN)

and saline (S)J, firstly at the assessment consultation and then

at the follow-up consultation.

DN S P-VALUE

ASSESSMENT CONSULTATION 3,41 3,62 0,450483

FOLLOW-UP CONSULTATION 4,13 3,81 0,369981

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.
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DN S P-VALUE

INITIAL CONSULTATION 6,00 5,50 0,243081

ASSESSMENT CONSULTATION 2,40 2,00 0,0967105

Table 4.12 The mean values and results of the Mann-Whitney U test

comparing the Numerical Rating Scale readings of both groups [dry

needle (ON) and saline (S)), firstly at the initial consultation

and then at the assessment consultation.

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.
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needle (ON) and saline (S)l, firstly at the assessment

Table 4.13 The mean values and results of the Mann-Whitney U test

comparing the Numerical Rating Scale readings of both groups [dry

consultation and then at the follow-up consultation.

ON S P-VALUE

ASSESSMENT CONSULTATION 2,40 2,00 0,0967105

FOLLOW-UP CONSULTATION 2,10 2,40 0,1252835

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statisticalry

significant difference between the two groups.
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Table 4.14 The mean values and results of the Mann-Whitney U test

comparing the McGill Pain Questionnaire readings of both groups

[dry needle (DN) and saline (S)), firstly at the initial

consultation and then at the assessment consultation.

DN S P-VALUE

INITIAL CONSULTATION 17.63 25,92 0,1223215

ASSESSMENT CONSULTATION 6,22 5,03 0,372792

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.



DN S P-VALUE

ASSESSMENT CONSULTATION 6,22 5,03 0,372792

FOLLOW-UP CONSULTATION 5,04 7,85 0,163326

Table 4.15 The mean values and results of the Mann-Whitney U test

comparing the McGill Pain Questionnaire readings of both groups

[dry needle (DN) and saline (S)), firstly at the assessment

consultation and then at the follow-up consultation.

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.
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DN S P-VALUE

INITIAL CONSULTATION 22,06 20,24 0,483436

ASSESSMENT CONSULTATION 10,47 7,04 0,1621795

Table 4.16 The mean values and results of the Mann-whitney U test

comparing the Pain Disability Index readings of both groups [dry

needle (ON) and saline (S)), firstly at the initial consultation
and then at the assessment consultation.

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.
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needle (ON) and saline (8)], firstly at the assessment

Table 4.~7 The mean values and results of the Mann-Whitney U test

comparing the Pain Disability Index readings of both groups [dry

consultation and then at the follow-up consultation.

DN S P-VALUE

ASSESSMENT CONSULTATION 10,47 7,04 0,1621795

FOLLOW-UP CONSULTATION 9,91 6,69 0,50

The null hypothesis is accepted for both groups which indicates

that at the 5% level of significance there is no statistically

significant difference between the two groups.
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5. DISCUSSION

This chapter covers the discussion of the results from the

algometer readings, Numerical Rating Scale, McGill Pain

Questionnaire and the Pain Disability Index, all presented in the
previous chapter.

wilcoxon's paired signed rank test for the algometer readings

during the treatment period (table 4.2) resulted in the rejection

of the null hypothesis (p < 0.05 for all statistical tests) for

both groups, indicating that a statistically significant change

occurred during the period.

Wilcoxon's paired signed rank test for the algometer readings

during the follow-up period (table 4.3) resulted in the rejection

of the null hypothesis for the dry needle group, indicating a

statistically significant change, and acceptance of the null

hypothesis for the saline group, indicating no statistically

significant change during the period.

Thus, with regards to the objective symptoms (the levels of pain

felt over the trigger point site) displayed by the patient, there

was significant improvement over the treatment period for both

groups, which was maintained over the follow-up period by the

saline group, and further improved upon by the dry needle group.

This supports hypothesis one, which states that both groups will
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show significant improvement in the objective presentation of the

patient.

The preservation of the improvement in the patient's pain during

the fOllow-up period indicates that the long term effects of each

treatment group were positive, but the fact that marked

improvement did not occur in the follow-up period, as it did in

the treatment period, may be due to a variety of factors. Patient

non-compliance with the stretching programme (that they were

instructed to continue with during this period), or continued

exposure to the original or to new precipitating factors are just

two of the possibilities.

The results from the above objective findings were compared

using the Mann-Whitney U test and it was found that there was no

difference between the two groups before treatment started (table

4.10). Each group showed significant improvement over the

treatment period, but this was by similar amounts so one group

did not out-perform the other (table 4.10). This trend continued

into the follow-up period, where although the dry needle group

showed further significant improvement and the saline group

maintained its levels of improvement, there was still no

sig~ificant difference between the two groups (table 4.11). This

does not support hypothesis three which states that the saline

group will prove to produce better results when compared to .the

dry needle group.



wilcoxon's paired signed rank test for the Numerical Rating
Scale readings during the treatment period (table 4.4) resulted
in the rejection of the null hypothesis for both groups,
indicating that a statistically significant change occurred
during the period. This change was in the £orm of reduction of
the mean scores over the specified time, indicating that the
patients perceived a decrease in pain intensity as the treatment
took effect.

Wilcoxon's paired signed rank test for the Numerical Rating
Scale readings during the follow-up period (table 4.5) resulted
in the acceptance of the null hypothesis for both groups,
indicating that no statistically significant change occurred
during the period. Thus the patients maintained the perceived
improvement in their condition over the follow-up period but did
not improve further.

wilcoxon's paired signed rank test for the McGill Pain
Questionnaire readings during the treatment period (table 4.6)
resulted in the rejection of the null hypothesis for both groups,
indicating that a statistically significant change occurred
during the period. This change was in the form of reduction of
the mean scores over the specified time, indicating that the
patients perceived a decrease in the different aspects pertaining
to pain as the treatment took effect.
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wilcoxon's paired signed rank test for the McGill Pain
Questionnaire readings during the follow-up period (table 4.7)
resulted in the acceptance of the null hypothesis for both
groups, indicating that no statistically significant change
occurred during the period. Thus the patients maintained the
perceived improvement in their condition over the follow-up
period but did not improve further.

Wilcoxon's paired signed rank test for the Pain Disability Index
readings during the treatment period (table 4.8) resulted in the
rejection of the null hypothesis for both groups, indicating
that a statistically significant change occurred during the
period. This change was in the form of reduction of the mean
scores over the specified time, indicating that the patients
perceived a reduction in pain and showed improvement in
myofascial-related disability as the treatment took effect.
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Wilcoxon's paired signed rank test for the Pain Disability Index
readings during the follow-up period (table 4.9) resulted in the
acceptance of the null hypothesis for both groups, ind~cating
that no statistically significant change occurred during the
period. Thus the patients maintained the improvement in their
condition over the follow-up period but did not improve further.

All three subjective tests show the same results, with
significant improvement over the treatment period with regards to
the patients' perception of their problem, and this improvement



hypothesis two,
results. These subjective
which states that both

results support
groups will show

being maintained
shown by the three
of the new Pain

over the follow-up period. This consistency
subjective tests helps prove the reliability
Disability Index and thus reinforces the

validity of the

significant improvement in the subjective presentation of the
patient.

This support of subproblems one and two is in accordance with
Traveil and Simons (1983:76, 77), Sola (1981), Baldry (1989: 37),
Lewit (1978), Murphy (1989) and Rubin (1981), who all profess
the effectiveness of invasive needling of trigger points, with or
without substance injection.

As for the objective findings, The preservation of the
improvement in the patient's pain during the follow-up period
indicates that the long term effects of each treatment group were
positive, but the fact that marked improvement did not occur in
the follow-up period, as it did in the treatment period, may be
due to a variety of factors. Patient non-compliance with the
stretching programme (that they were instructed to continue with
during this period), or continued exposure to the original or to
new precipitating factors are just two of the possibilities.

The results from the above subjective findings were compared
using the Mann-Whitney U test and it was found that there was no
difference between the two groups at the pre-treatment stage
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(tables 4.12, 4.14, 4.16). Each group showed significant
improvement over the treatment period, but this was by similar
amounts so one group did not out-perform the other (tables 4.12,
4.14, 4.16). This trend continued into the follow-up period
where, although there was no further improvement, there was still
no difference between the two groups (tables 4.13, 4.15, 4.17).
This does not support hypothesis three which states that the
saline group will produce better results when compared to the dry
needle group.

When considering all of the results obtained, the general
tendency of accepting hypothesis one and two and rejecting
hypothesis three is evident throughout. What gives strength'to
this tendency is the fact that it is statistically supported by
each of the four categories of measurement. This study showed
that both treatment types are very effective in the treatment of
Myofascial Pain and Dysfunction Syndrome, but the ultimate aim of
this study, to prove saline injection to be more effective than
dry needle, was not achieved.

The fact that both groups responded significantly to the
treatments supports the work of several authors who advocate the
use of invasive needling (with or without saline injection) of
active trigger points. Lewit (1979), Garvey et al. ~989) and
Baldry (1989: 36,37) stress that it is the effect of the needle
that is of importance in trigger point therapy and not the
injection of any substance. After studying the results of the
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significantly. It is assumed that the common denominator in both

would probably be desirable. It is difficult for the results of,

this study to be compared to those from studies performed by
Lewit (1979) , Sola et al. (1955) and Lewit and Simons (1984)
study this was the view taken by the author as the added aspect
of saline injection did not appear to influence the results

groups - the mechanical effect of the needle - is responsible for
the results achieved, as the results are the same for both

groups.

The hypothesis that saline injection would be better was made

because it was the saline solution that would supposedly give

that particular group the added dimension to work on top of the

effects achieved by the needle. A possible 'explanation as to why

it didn't show any extra improvement is as follows: hypodermic

needles have a cutting edge that, according to Baldry (1989:
37) , cause microtrauma and damage to tiny blood vessels in the

area of injection. This undesirable effect in the treatment of

trigger points may result in any benefits caused by the
injection of saline to be negated due to the bleeding and

inflammatory process re-activating the trigger points.
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To redesign this study I would take into consideration the sample

size first of all. Statistically speaking, the sample size of 15

patients per group was far too small. An absolute minimum of 30

patients per group is needed for the sample to be assumed to have

a normal distribution. Numbers



their results. The change I would make here would be

validify the Pain Disability Index. with published
to further

proof of

where respective sample sizes of 241 patients, 200 patients and
244 patients were used.

The use of the three subjective questionnaire was justified as

each covered a different aspect of pain, yet were consistent with

validity, reliability and a Pearson's r correlation in excess of

0.60 [the figure considered significant by Vernon and Mior

(1991») it could be considered to be on a par with the Oswestry

Low Back Disability Index and the Neck Disability Index, and thus

be used as a standard questionnaire when dealing with myofascial

pain of the mid-dorsal, shoulder and lower neck region.

To remove the difference of trauma caused by the hypodermic

needle in one group as compared to none or far less trauma in

the other group, I would either standardise both groups and use

hypodermic needles on both (injecting only one group with saline)

or I would have three groups, one with the dry needle and the

other two with hypodermic needles (also injecting only one group

with saline).
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with regard to the maintenance programme, I would make the

patients perform the stretches under my supervision after each

treatment, and I would schedule consultations twice a week during

the follow-up period to observe the stretch exercises being

performed. This would serve to remove patient non-compliance with
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the instructions of the researcher. Nearly every piece of
literature dealing with Myofascial Pain stresses the importance
of stretching the effected muscles, while Lewit and Simons (1984)
demonstrated that long term relief was elicited in 63% of
Myofascial patients using only stretching techniques. Thus it
should be an objective of the researcher to ensure that all
patients comply with their stretching programme to ensure the
best results.
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6. CONCLUSIONS AND RECOMMENDATIONS

The facts pertaining to this study are that although each of the

two groups showed significant improvement over the treatment

period, allowing us to accept hypothesis one and two, neither

performed significantly better than the other, forcing a

rejection of hypothesis three. Thus one cannot recommend which of

the two, dry needling or saline injection, is the treatment of

choice for Myofascial Pain and Dysfunction ~yndrome on the basis

of the results of the study. Instead one should consider other

aspects that set them apart when deciding which of the two is the

treatment of choice.

These aspects which are now discussed are based on the personal

experiences of the researcher, encountered when performing the

study.

The time factor is always

practice. Keeping this

important to

in mind it

professionals in private

is recommended that dry

needling be used as there is no need to fill/refill syringes and

the accupuncture needle is far more manoeuvrable than the more

bulky syringe and hypodermic needle, making the treatment quicker

and easier.
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When patients (who had completed the study) were. asked ,which of

the two treatments they would prefer if they had a choice, they

almost unanimously chose the dry needle, citing less likelihood



of pain as the reason. Having experienced both forms of

treatment personally, I would recommend the dry needle as it is

less painful.

As the researcher performing the treatments, I would recommend

the dry needle technique as the needle is smaller and more

manoeuvrable and the patients tend to relax more, making the

needling process quicker and easier.

The cost factor is also always important to patient and
practitioner alike. The accupuncture needles are a lot cheaper

than the hypodermic needle, syringe and saline ampoules needed

for saline injections.

Using analysis of performance, I cannot recommend which of the

two treatments is the one of choice, but I can recommend which of

the two appears to have the most advantages when it comes to use

in a practice setting, and that would be the dry needle

technique.
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APPENDIX Al

==================================================================

PATIENT TREATMENT PATIENT TREATMENT

NUMBER GROUP NUMBER GROUP
==================================================================

1 DRY NEEDLE 16 DRY NEEDLE

2 DRY NEEDLE 17 DRY NEEDLE

3 DRY NEEDLE 18 SALINE INJECTION

4 SALINE INJECTION 19 SALINE INJECTION

5 DRY NEEDLE 20 SALINE INJECTION

6 DRY NEEDLE 21 SALINE INJECTION

7 DRY NEEDLE 22 DRY NEEDLE

8 SALINE INJECTION 23 SALINE INJECTION

9 SALINE INJECTION 24 SALINE INJECTION

10 DRY NEEDLE 25 DRY NEEDLE

11 SALINE INJECTION 26 SALINE INJECTION

12 SALINE INJECTION 27 DRY NEEDLE
13 DRY NEEDLE 28 SALINE INJECTION

14 SALINE INJECTION 29 DRY NEEDLE

15 DRY NEEDLE 30 SALINE INJECTION
=================================================================
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TECHNIKON NATAL CHIROPRACTIC DAY CLINIC.
REGIONAL EXAMINATION CERVICAL SPINE.

PATIENT: __
FILE G : DATE: __

INTERN/RESIDENT: _

SUPERVISING CLINICIAN
OBSERVATION: .
Posture
Swellings
Scars
Discoloration
Hair Line
Bony and soft tissue contours

'Shoulder position:
Left =
Right =
Muscle spasm
Facial expression

RANGE OF HOTION:
Flexion = 45 degrees.
Extension = 70 degrees.
LIR Rotation _= 70 degrees.
LjR Lateral flexion = 45 degrees.

KEY I PAINLESS LIMITATION.
II PAINFUL LIMITATION.

flexion.

left
rotation.

right
rotation.

left
lateral
flexion.

right
lateral
flexion.

extension.

PALPATION 1ymph nodes.
trachea.
thyroid gland.
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ORTHQfAEPXC EXAMINATION:
Tenderness
Active HF Trigger Points

SCM.
Trapezius.
Scaleni.
Levator Scapulae.
Posterior Cervical musculature.

Doorbell Sign
Kemp's Test'
Cervical Distraction
Halstead's Test
Hyperabduction Test (Wright's)
Shoulder abduction Test
Dizziness rotation Test
Brachial Plexus Tension

Cervical Compression
Lateral Compression
Adson's Test
costoclavicular Test
Eden's (traction) Test
Shoulder depression Test.
L~ermitteVs Sign
OODonoghue Manoeuvre

Remarks

NEUROLOGICAL EXAMINATION

f . h ft . ht R FLEXES L ft R' htDERMATOMES: Le t Rl.g t. HYOTOHES: Le Rl.g E . e 1.g. . .
C2 Cl CS

C3 C2 C6

C4 C3 C7
i

CS C4
"

C6 CS
g

C7 C6
ca C7

•
-Tl ·ca

Tl
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VASCULAR : LEPT. RIGHT.
BLOOD PRESSURE.
CAROTIDS.
SUBCLAVIAN ARTERIES.
WALLEMBERGDS TEST.

COMMENTS:

.

MOTION PALPATION :
:

I Jt. play Left Right: Jt. pla~-
'?/A _Lat. E'le _E_x" LF J..R PR FIe Ext 1£ AR PR PIA Latca

'ei
C2
C3 '
C4
-CS
CG

,I -C7
1 -'1'1

-T2
e:. • T3

: -T4

-
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__ -==- c=:a -==- ~ __

llillif MJ..I..Q MOPERATE SEVERE

THROBBING 0) __ 1) __ 2) __ 3)_

J. SHOOTING 0) __ 1) __ 2) __ , 3)__

3 STABBING 0) __ 1) __ 2) __ 3)__

lt- SHARP 0) __ 1) __ 2) __ 3)__

S CRAMPING 0) __ 1) __ 2) __ 3) __

~ GNAWING 0) __ 1) __ 2) __ 3) __

7 HOT· BURNING 0) __ 1) __ 2) __ 3) __

f ACHING 0) __ 1) __ 2) __ 3) __

'\ IlEAVY 0) __ 1) __ 2) __ 3) ___

lO TENDER 0) __ 1) __ 2) __ 3) __

II SPUTIItIG 0) __ 1) __ 2) __ 3) __

Il TIRING·EXHAUSTII~G 0) __ 1) __ 2) __ 3) __

I~ SICKENING 0) __ 1) __ 2) __ 3) __

IIr FEARFUL 0) __ 1) __ 2) __ 3) __

I, PUNISHING·CRUEL 0) __ 1) __ 2) __ 3) __

QUESTIO AIRE·
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PAl·;,1"' ",I, 'lê

(Q)~vrn: : ==============

1.1 PAIN INTENSITY
[] I have no pain at the moment
[ ] The pain is v~ry mild at the moment
[ ) The pain is moderate at. the moment
[ ] The pain Ls fair1 y severe at. the moment.
[ ] The pain is very severe at the moment
[ ] The pain is the worst imaginable at the moment

1.2 PERSONAL CARE (WASHING, DRESSING, ETC)
[) I can look after myself without causing extra pain
() I can look aft.er myself normally but. it causes extra pain
() It is painful to look after myself and I am slow and ca.reful
[) I need some help but manage most of my personal care
[] I need help every day in most aspects of self care
[) I do not get dressed, I wash with difficulty and stay in bed

1.3 LIFTING

[J I can lift heavy weights without extra pain
C) I can lift heavy weights but it gives extra pain
( ] Pain prevents me from lifting heavy weights off the floor,

but I can manage if they are conveniently positioned, for
example on a. table

( ) Pain prevents me from lifting heavy weights, but I can
manage light to medium weights if they are conveniently
positioned

[] I can lift very light weights
[] I cannot lift or carry anything at all



1.4 WALKING
[ ] Pain does not r:-reventme f r orn walking any distance[ ] Pain prevents me from walking more than 2 kmr ] Pain prevents me from walking more than 1 km( ) Pain prevents me from walking more than 0.5 km[ ] I can only walk using a stick or crutches
[ ] I am in bed most of the time and have to crawl to the toilet

APPENDIX H2

1.5 CONCENTRATION
(] I can concentrate fully when I want to with no difficulty
(] I can concentrate fully when I want to with slight

difficulty
r] I have a fair degree of difficulty in concentrating when I

want to
[] I have a lot of difficulty in concentrating when I want to
[] I have a great deal of difficulty in concentrating when I
[] I cannot concentrate at all

want to

1. 6 WORK
r) I do as much work as I want to
[) I can only do my usual work, but no more
(] I can do most of my usual work but no more
[J I cannot do my usual work
[] I can hardly do any work at all
f) I cannot do any work at all

1.7

( ]
( ]
( ]
[ J
( J
r )

1.,8

( ]
( ]
( ]

[

[ ]
[ ]

STANDING
I can stand as long as I want with no extra pain
I can stand as long as I want, but it gives me extra pain
Pain prevents me from standing for more than 1 hour
Pain prevents me from standing for more than 30 minutes
Pain prevents me from standing for more than 10 minutes
Pain prevents me from standing at all

SOCIAL LIFE
My social life is normal and gives me no extra pain
My social life is normal but increases the degree of pain
Pain has no significant effect on my social life apart from
limiting my more energetic interests, for example, dancing
Pain has restricted my social life and I do not go out as
often
Pain has restricted my social life to my home
I have no social life due to pain

'R
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1 .9 SLEEF' HH~

[] I have no trouble sleeping
( ] My sLeep is slightly disturbed (less than 1 hour sleepless)
[J My sleep is mildly disturbed (1 to 2 hours sleepless)
( ] My sleep is moderately disturbed (2 to 3 hours sleepless)
[ J My sleep is greatly disturbed (3 to 5 hours sleepless) _
[ ] My sleep is completely disturbed (5 to 7 hours sleepless)

1.10 TRAVELLING

r J I can tr.avel anywhere without extra pain
C J I can travel anywhere but it gives me extra pain
(J Pain is bad but I manage trips over 2 hours
[J Pain restricts me to trips of less than 1 hour
C J Pain restricts me to trips under 30 minutes
C] Pain prevents me from travelling, except to the doctor or

hospital

1.11 RECREATION'

1. 13 DRIVING
[ J I can drive my car w i t hout; any neck pain
( ) I can drive my car as long as I want w ith slight pain
[ ) I can drive my cal- as long as I want with moderate pain
[ ) I cannot drive my car as long as I want due to moderate painr ) I can hardly drive at all due to severe pain
( ] I cannot drive my car at all

[

( ]

[ J

[

[ J
r ]

1.12
[ )
( ]
[ )

r J
C J
[ )

I am able to engage in all my recreation activities with no
pain at all
I am able to engage in all my recreation activities withsome pain
I am able to engage in most, but not all of my usual
recreational activities due to pain
I am able to engage in few of my recreation activities due
to pain
I can hardly do any recreation activities due to pain
I cannot do any recreation activities at all

HEADACHES
I have
I have
I have
I have
I have
I have

no headaches at all
slight headaches which occur inf~equently
moderate heade che s which OCCLll-inf reque nt Ly
moderate headaches which occur frequently
severe headaches which occur frequently
headaches which occur almost all the time



1.14

( ]
[ )
( ]
[ J
[ ]
[ ]

1. 15

[ )
[ ]
[ J
( J
[ J
[ )

APPENDIX H4

SITTING
I can sit in any chair as long as I like
I can only sit in my favourite chair as long as I like
Pain prevents me from sitting more tfian 1 hour
Pain prevents me from sitting more than 30 minutes
Pain prevents me from sitting more than 10 minutes
Pain prevents me from sitting at all

SEX LIFE
My sex I.I f e is normal and causes no painMy s e x life is normal tut causes some extra painMy sex life is nearly normal but it is ve ry painfulMy sex life is severely restricted by painMy sex life is nearly absent because of pain
Pain prevents any sex life at all
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OSWESTRY BACK IDISABllBTY DNDEX

PATIENT NAME~· _
FILE 0: DATE:__....__ ....

This QLdonnziro lw*" ~il1'ed to giw Ihs dod01lnltlrrrSJon as to ho;:tyour to:k pnIn tm tJf!acbd your ebUity ID rmrega In ~ lile. Please lNWer
f1tifY tlldion znd 1mB in ech 3êdion only Ihs ONE bol clIidI q,plia lo you. WJ rmlim you m;y c:DI\SÏ(bf am b:to of UIa R2:I.&man1s inmt onesectionretae
lo you, but please jus II'!iW tho box \lIhidl mast dcsoly d:lmib:l8 your pr®bm. .

icdioa 1 • Pn.ln bllzmDlty
t::::l 1ha YOno pGln nt tha ~L
t::J 1m pain.IIJ w;ry znlld at tho JnOInOtt.
t::::l Th:! pGln 1a In:ldanb:! ol tho JnOat:m\t.
t::::l Tho pain 111tulrly 00'YIlItI nl tho JnOInOtL
t::::l Tho pain ill vcry oavaro nt tho IIlQInCJ"\L

t=:I Th:! pGln.1a th::I want LrnaginAbio nltho znc=mL

icdioa 2 • PCU1IO(UU Cara CWDohIn&- DraGO 1n1S'<ttc.)
c::::::J I CIJ\ look ai Iiir EnYMll nonnally wiLhou t cnu!ling

a:xtn pnin.
c::::::J I CIJ\ look ,uta" Enyll4ll nonNlly bu I U c.ouacs

a:xtro pDln.
t=:l 11loll pWUuJ IC look ,u ba" lny1l4li I1tId Illal olow

and cu-atul.
c:::J 1~ IICIM hoalp but I:NNgo In03I ol Eny pzroona1 cnra..
t=:l I ~ hép avrzry dn y in =1 llapcctB ol DGl! ClIO..

c::::::J 1do nol rt cireI&ed,l ww. with diL5culty and
ollly In b.ad.

.'._.

Section 3 • Uiting
c::::::J I CIJ\ UIt henvy weights without a:xtnl pain.
t=:l 1CIJ\ UIl he3 vy wcrightB bu t lt lPYO a:xtnl pain.
c::::::J Puin prvvc:ntB I:N &oEnlUUng hC:lvy w<lights oil tho(!

Ooor, bull CIJ\ alANga Il thay I1fO convan1antJy posi"
tiCN:d,lor CIlWIIplc on n tabl(l..

c:::J Puin proventll al!l &oEnlUUng hoavy wczighlB,but J c:nn
D\ANlga J.i&ht to mediwn weights Il tho)' nro OClrIVlIn0

~y po:sltianed.
c:::J J CIJ\ lUI very li.ghl wo.ighta.
t=:l' I ClN\Ot Uil or carry anything nt nll.

Section <\. WnJlr.in,
t=:l Puin doo nol prvv=11:N wnild.ng any dl.olono:l..
t=:l hD\ pnl"t'a'1II I:N wD.lk.in& InOI'O than 1 znJJo CU lan!.
t=:l Pnln pnl"t'a'1II I:M wo..llr.ing !n01'O than In znJJo 0.1 km).
t=:l Puin proY'CI\lII.=! wnlking alOl'O ~ 1/. znllo (0.5 Ian).
c::J ICIJ\ only walk 1.III1ng Il oliek or C'\IIche..
t::::l Illal In bed J:nO$ t ol !ha timo and hAYOlo an wi lo tho

tgllot.

&::ctioa S • 51 ttiD&
c::J I enn o.U In any tha1r na long ca 1UluL
c:::J ICIJ\ emly Illi InEny uYOribl dWr ulang 811I lJ..Ir.(I..
c:::J Pnln pnrvunta Ene train aJlting alOrv than 1 hour.
c::J Puin f"6"YCrI til .=! &oEn a!ttina 1nOI"Qthan In Nxa.
c::J Pam pro¥Cl\ til.=! from lilting alOI"Q thAn 10 DlinUIC3.
c:::J Pain pro¥Cl\tII zne &oEna.lttini 0I4ll.

I5cdktD 6· 1S&ca~
Cl I mn OmM 00 km& Cj I WIlI\t wittIoout Cllttnl piUn.
b::l I mn 0I!Ind IlOkm& Cj I WIlI\t,. but lt pV'C:I .=! Cl:& tnI

p:Un.
t::::J Pain p:avc:nto 1m&oEnotnndlng lor alOrv INn OM

how.
c::::J PniA ~tII 1m from ~ for alOl'O th&n 30

lIIUule:l. •
t:=J Pnm provcntll 1m&omotDncUng lor alOrv than 10

INnulo.
~ Pain pro¥Cl\tIl D\:3&oEnolMding nt a.Il.

&cctioa 7 • 6ax Ufo
~ My OCIlIUfo 111nonnAl nnd Ql= no a:xtnl pnin.
~ My call Ufo lo notD\Al but Qluoc::J~ IZXtrlI pain.
c:::J My OOlIUfo 111norly no:n:nAl bul U ill wry p&inlul.
c:::J Poty COlll1fa in CoaYCJ'"d Y 1'0 tricta! by pain.
t::::l My COlt l1fa illM:lZly 0=-1 bcc!1154ol pain.
~ Pain prtiMIintll 0l'I'f oa:x Ulo nt nll.

&cctiOD I).Soc:W LUo
~ My codAl Wa illnonna1 nnd pVC3 zr,; no oxu pain.
c::J My oociAl Wo.IIJ nonnal but incnIAwD tho degree ol

pain.
CJ Pain ~ no Glgnl&nnt dl c:ct on my IIOci.aJ IiICl Qput

from IJ.zNting my D"IOrO ~tic: Inla"l:$ta. lor ClUUlple.
ciandn3.

Cl Pnin ~ rctridli:d Eny ooc:ial1iJo lind Idonol gooutos
c{~

Cl Pain haa rmtridod Eny codAl Ulo to EnyMale.
t::::l I N YOno oodal Ulo k=nWlO ol pain.

5ccdon I).Sl~pln&
Cl 1NYO no troubla nlaeplng.
Cl Ienn tIbrp woll only by UBing pUls.
Cl Evan wMn 1 tnk.o pw. 1hl! YO I.c:3G than Ilix hou.n olc!cp.
t::::l Evan wh= I tnk.o pUls I hl!YO l=I than four Mu.n~.
t::J Evan wh= I tnk.o pilla I ho YO 1c::la than two houn

alap.
Cl PaIn pravontll InC froEn al~ nl a.Il.

Scc&a 10. Trovcll~
t::::l Ienn troYal nnyw~ wiLhoul amn pain.
~ Ienn tnlW.J nnyw~ bul 11pvc J:I1::I a:xtnI p.&ln.
Cl Pain b b:ld but 1 ZNIl\ll3o trip3 OV'Qir two boun.
~ Pain l'"Ctrlc:tB J:I1::IIo trip3 o! l=I than coo hout.
c::J Pain rotrictII D\:3 lo trip;! under 30 Dlinu les.
CJ Pain proY'CI\tIl Irt:) &om ~YCllIng. axcaplto the

dodor or h03p!1Al.
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CMCC NECK DISABILITY INDEX

,.PATIENT NAME: FILE .: __ DATE:

This QJcslionnaire tw beeIl ~igled lo give Ihe doclor inlormaion as to how your neck pain has aNeded your ability lo manage in everyday Ii-~ Pluse iVlSYle'

wrt section and marX in sach section only the OOEbox YItlich applie.s to you. We ruh., you rmy consider thai two olllle slilemenls in any one sedJon relle
lo you, but plwe jus ma~ Ihe box wIlldl most closely dualbe.s your Pfoblem.

\ I

s.ction 1 - p.in Inten.lty Section 6 - Concentration i
c::::::J I have no pain II IN InOInent. c::::::J I can CDnclrltrale lully when I wanl to with no I
c::::::J The paJ.n It'very Inild .1 th.InOINnL cWficul ty . I

r::::J The pain la mod •• t•• 1th.InOD'WD'It. c::::::J I can conc.ntral.lully when I want lo with slight
r::::J The pain la lairly MV.,...I th.InOINnL cWficulty .
c:::::J The pain It v.-y MV.,...I th'InOOlIIlt. c::::::J I have • lair d.gr. ol di{Lic:ulty In conc.ntnung
t:=l The pain la the wont ilNgin.tbl. I.l the OlOINnL when I wanl to. I

t::=J I have I lot ol dit6c:u1ty InCDncCltrating when I
s.ction 1- PcnonaJ Care CWuhln" Dreuin, elc.) wanilo.

c::::::J I can look alter OlywU nonNlly without causing t::=J I Nve a grUI duJ ol di.fEic:ulty I.n concentrating ,
utn pain. when I want to.

t::=J I can look alter OlywU nonNlly but It ClUieS c:::J IC&N\ot concentrate at &11.,
utn pain.

I c:::J It IJ p.uruullo look allet Olysell and I am alow Section 7 - WOlk
and W'efu1. t::=J I can do as much work IS I want to.

c::::::J I need lome help bUI D\&J\lg' tnOft ol Oly penorW cue. c::::::J I can only do Oly usual work, but no mere.
c::::::J I need h&1p evetry dly in OlOit "peets ol Mli c:uv. I c:::J I can do moat ol Oly usual work, but no more.
Cl I do nol get d..-sed, I wuh with ditficulty and I c:::J I C&N\01 do Oly usual work.

I • ~y In bed. c:::J I can hardly do Uly work II all .
:c:::J I can't do any work It all.

I Section 3 - Lifting
Section' - Driving,

r:::::l I can lilt huvy weights withoUlextra pain.

I t::::J I can lill heavy weights built giva e.xtrl pijn. c::::::J I can drive my W' withoul any neck plin.

Cl Pain prevents me froOl lilting huY)' wc.ights oJ( the r:::::l I can drive Oly car IS long IS 1Wlllt with sliE;ht
I floor, but 1can DlUIlg' it they are conve.niently post- pain inOly neck.

i
tioned. lor example on I table. c:::J 1can drive Oly car IS long II 1Wlllt with modcutc

t::=J Pain prevents D\e froOl lifting huvy weights.but I can pl.in In Oly neck.. !

I INnlS.lisht to Dl4IdiUlJ'l weights it thll)' &ti eonven . t::::J I can't drive Oly car IS long IS 1want because of ,
I.cntly JlO'itioned. moderite pain IJl Oly ned.

I c:::J 1 can Wt very light w&1ghts. c:::J Ican hlrdly drive at all because ol sevue pun in

c:::J 1C&N\ol Wt or carry anything at &11. D'ly ned,
!c:::J I can'l drive Oly car It all.

Section' - Rudin,
c:::J I can , .. d IS Oluch IS 1want to with no pain In my

Section 9 - Sleepingned.
Cl I can read IS much 151 wint to with .light pl.in in Oly t::::J 1Nve no trouble .Ieeping.

ntd. c:::J My &Jeep is .lightly di,twbed a.. IIwIl hr. "'"pless).
c::l 1 can .... d " Oluch u 1WUIt with Olodant. pain c:::J My &JMp la D\l.Idly dilturbed (1-2 hno .Ieeple:u).

In my neclr.. t::=J My Ileep la moderitely cllsl\lrbed Q·3 hn.1I_pl.,).

t:=l I can't .... d uOluch u I want beauw ol D'IOdent. t::::J My &JMp la gr_tly cUstwbed (JoS hn.lleepl .. ).

pain inOly neck. r:::::l' My &Jeep la coOlpleteiy dlaturbed (>7 hn, lleeplas).

r:::::l I can hardly IUd It all because ol Mvere p&ln In
D'ly neclr..

I
c::l I annot IUd It all.

Section to - Ra:ruUon
t::::J I am abl. to engage I.n all Oly ra:rtII tion Ictiviti. wi th

Section 5 - Hudache.
c:::::J INV, no t-dlchas al all.
c::J INV, alighl Madac:r. which COD'll i.n-&-lufJ'ltly.
t::=J INW mod ..... h.d.ch. which CDIJ\e !n-h-.quentiy.
c::J IhaV.II'lOd"'1 h.dach. which 00D'l. &-luent1y,
t::=J 1ha ve MVCre h.dache! which COD'll &.quentJy,·
c::J 1 have _dachas ahnOit all IN time.

t::::J

c:::J

Cl

no ned paJ.n • t all. ;
Iam Ibl. to engage In all Oly recreation Ictivitis, with 1

toulII pain I.n Oly neck. I
Iam Ibl. to qlgeln InOII, bulnol all ol Oly usu&!
nc:reIlion .cli vi tiea beca UH ol paJ.n I.n Oly neck..
Iam abl. to qag.1n .I.w olOly usual r.aabon
.ctiviti. beeauN of pain inOly n.a.
I can hardly do any recreation .ctivtti. becauu'
of pain In Oly neck.
I can't do any reerution .ctivities at all.
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=================
VALIDITY ANALYSIS
=================

CORRELATION (PEARSON'S r)

CONSULTATION

PAIN DISABILITY INDEX
vs

NUMERICAL RATING SCALE

1
2
3
4
5
6
7

0.5847
0.6184
0.6841
0.5707
0.4808
0.7224
0.7748

1
2
3
4
5
6
7

0.4726
0.5404
0.6488
0.4744
0.4805
0.5516
0.6011

CONSULTATION

PAIN DISABILITY INDEX
vs

McGILL PAIN QUESTIONNAIRE

For the above readings, the closer the value is to 1.0, the more
near-perfect the correlation of the specified questionnaires, and
therefore the greater the validity of the Pain Disability Index.
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W~GNERD~MENTS
P,O. BOX 1217
GREENWICH, CT 06836 U,S,A,
-zr : 203·869·9681
FAX: m.869.9871

FORCE !DIAl
<CIEIRTDlFBCAirJE OfF CAlLBBIRAYIOfNJ

WAGNER INSTRUMENTS certifies that all
FORCE DIALS are calibrated at the factory to meet the
specified accuracy of± 1% of full scale, advertised in our.
current catalog.

QUALITY CONTROL DIRECTOR

MODIELS

IMPORTAMT INSTRUCTIONS r-!._
READ BEFORE USING .\

Complete list of available FORCE DIALS
[F[Q)[}{

DECIMAL POUND / GRAM
GRADUA TlONS
Capacity/Graduations

.25 LS x .002 LSI 100 G x 1 G

.50 LS x .005 LSI 200 G x 2 G
1 LS x .010 LSI 500 G x 5 G
2 LS x .020 LSI 1000 G x lOG
5 LS x .050 LSI 2500 G x 25 G .

10 LS x .100 LSI 5 KG x 50 G
20 LS x .250 LSI 10 KG x 100 c .
40 LS x .500 LSI 20 KG x 200 G
60 LS x .500 LSI 28 KG x 250 G

OUNCE / GRAM GRADUATIONS

Model

FDK 025
FOK 050
FOK 1
FOK 2
FOK 5.
FOK10
EQlU.Q
FOK 40
FOK 60

Model

FOK 4
FOK 8
FOK 16
FOK 32
FOK 80
FOK 160

Capacity/Graduation

40Zx 1/320Zl 100Gx 1 G
80Zx 1/160Zl 200Gx 2G

16 OZ x 1/8 OZi 500 G x 5 G
32 OZ x 1/40Zl 1000 G x 10 G
5 LS x 1 OZi 2500 G x 25 G

10 LB x 2 OZi 5 KG x 50 G

NEWTON I GRAM GRAOUA TlONS

Model
FDNl
FDN2
FDN5.
FDN10
FDN20
FDNSO
FDN100
FDN200
FDN300

Capacity/Graduation
lNx.01N/l00Gx ic
2N x .02NI 200G x 2G
SN x .05NI SOOGx SG

10Nx .IN/l000Gx lOG
20N x .2N/2000G x 20G
SON x .SNI SKG x SOG

lOON x lNI 10KG x lOOG
200N x 2NI 20KG x 200G
300N x 2.5NI 30KG x 250G



Your FORCE DIAL should not be used to
measure forces below 25% of full scale since
true accuracy is degraded as readings de-
crease from full scale. Before placing the
.FORCE DIAL into service it is also recom-
mended to test for accuracy according to pro-
cedures found in the CALIBRATION section of
this manual.

Model FOK FORCE DIALS have no zero on
the dial, since setting the pointer at zero has no
significance in calibration or accuracy: see
CALIBRATION for details.

Lubrication of the FORCE DIAL is not recom-
mended.

To prevent damage, keep an ImpiemenU
accessory on the plunger even when the
gage Is not In use and when using the pull
hook. This provides a positive stop and
prevents the plunger from being pushed
too far.

1~Gmt©(. ~
Your FORCE DtAL may be ..---_"'---,*"_
mounted with three #6 (.138
in/3.5mmO.D.)sheetmetat
screws using the hote pat-
tern shown betow. The
three dimples on the rear
housing will assist in start-
ing the screws. Sturdy posts
are located internally be-
hind the dimples to accept
the screws. The screws
should penetrate no more
than 3/8 inches or 10 mm.

(1) Retainer
(2) Plunger
(3) Disc
(4) Clip

(5) Calibration
Washers

(6) Plate
(7) Spring

(8) Case
(9) Push Button
(10) Crystal"
(11) Pointer"

ACCESSORtES: •
(12) Flat Tip (thru 2 LB /1000 G /10 N) .
(13) Flat Tip (5 LB /2500 G /20 N & up)
(14) Long Rod (thru 2 LB /1000 G /10 N)
(15) Long Rod (5 LB /2500 G /20 N & up)
(16) Pull Hook (thru 2 LB /1000 G /10 N)
(17) Pull Hook (5 LB /2500 G /20 N & up)-------------
• Not shown in diagram.

APPENDIX L2

The calibration of the FORCE DIAL may be
checked by attaching the pull hook and
suspending test weights at 1/4, 1/2,3/4, and
full capacity in the vertical position. The
weight of the plunger, flat, tip and pull hook
(.03 LB, 17/32 OZ, 15 G ) should be sub-
tracted from test results. If it is determined
that recalibration is required the instrument
should be returned to the factory.

IMPLEMENT WEIGHT ADJUSTMENT
The FORCE DIAL is calibrated for use in the
horizontal position. When using low capacity
models - thru 2 LBll 000 GIla N - in the
vertical position, add or deduct the weight of
the implements used from your readings, as
follows:

WEIGHT OF IMPLEMENTS:
- Plunger: .015 LBI 114 OZl 7 G
- Flat Tip: .004 LBI 1116 OZl 2 G
- Long Rod: .009 LBI 5/32 OZl 4 G
- Pull Hook: .013 LBI 7/32 OZl 6 G

ADJUSTMENT:

.usa
Pushing Down
Pushing Down
Pulling Down
Pushing Up
Pushing Up
Pulling ~p

WITH
Plunger/Flat Tip
Ptiunger/Long Rod
Plunger/Flat Tip/Hook
Plunger/Flat Tip
Plunger/Long Rod
Ptunger/Flat Tip/Hook

±.1.:...
+9 G

+11 G
+15G
-9G

-11 G
-15 G

High and low capacity models differ slightly in
design. The leltered dimensions above, along
with the corresponding neasurements and
comments shown below identify these small
variations.

All dimensions are approximate.

low Capacity High Capacity
(thru 2 LB 11000 G) (5 LB 12500 G & up)

A .19" .45 cm A .26"' .65 cm
B .12" .3 cm B .24" .6 cm
C M 3 male C M 4 male
o M 3 male 0 M 3 female
E M 3· female F M 3 male
G .12" .3 cm G .14" .35 cm.
H M 3 female H M 4 female
J 2.S" 7.1 cm J 3.4" S.6 cm
K .19" .45 cm



ALGOMETER
INSTRUCTIONS

Background:
;-

Pressure pain threshold (PPT) h, .een
used by many authors to quantify palpatory
pain findings for myofascial trigger points
and pain OIJErbone using an algometer (1-7).
Description:

The pressure algometer consists ai ê

force dial which reads in pounds or
kilograms and a 1 cm diameter rubber
tipped stylus. Pain threshold is determined
by the amount of iorce/cm2 required for a
person to iirst perceive pain.
Procedure:

Fncr to ~esording the pain threshoid.
CISCUSS the procedure with the patient.
::eiore taking 5 measurement. you may wish
:0 cernónsnare the process to the patient by
~ressing the algometer into the palm ai their
hand.
1. Localize any sensitive areas yOt; 'h te

measure by gentle but firm palpelion.
2. Hold the meter in the palm of your hand

between your thumb and index iinger.
3. Place the rubber tipped stylus over the'

pre-determined trigger point or area of
palpable tenderness you wish to

Activator Methods, INC.

3714 E INDIAN SCHOOL RO.. PHOENIX. AZ 85018
(6021 22'-<l220

measure. Make sure the force dial is
perpendicular to the skin surface.
Stabilize ;jny nodular muscular regions
between the middle and index finger of
I .. - indifferent hand.

4. AfJply steady, gentle pressure at a rate
of lkg/cm2/sec. until the patient first feels
pain and responds by saying "now."

5. Remove the stylus and record the value
and locations ai the tender areas in your
notes or on a diagram ior follow-up
examinalion.

6. Reset the meter prior to making another
reading.

References:
1. Fischer AA. Pressure algometrj over nor-

mal muscles: Standard values, validity,
reproducibility of pressure threshold.

, Pain 1986: 30:115-126.
2. Hsieh J, Hong CZ. Effect of chiropractic

manipulation on the pain threshold of
myoiascial trigger point: a pilot study.
r 'enred at the FCER's 2nd Annual
ln.ernationat Conference on Spinal
Manipulation, May 11·12, 1990,
Washington, O.C.

3. Maloney p, Tepe R, Buerqe. 0, et al.
Evaluating the algometer as a diagnostic
instrument. Presented at the FCER's 1st

APPENDIX L3

GENERAL INFORMATION
The algometer is most accurate in the

range which is 75% from full scale. In the
range helow 25% of full scale, the gauge will
give sistent readings, however, with less
accurate results. This inaccuracy is inherent
to the design of mechanical gauges. (Note:
several studies have demonstrated reliabilitv
in a clinical setting.) .

The ~!.gometer requires no lubrication or
other form of service.'

The face of the meter has no zero seuinc
because the zero has no sianiiicance in thë
calibration or accuracy ol ihe gauge.

CALIBRATION
Activator Methods certifies that all

algometers have been properly calibratec
and are accurate to = 1%ot lull scaie. ihe
calibration of the aiqome:er may be checkec
by attaching the pull hOOKand suspending
test weights at 114, 'h. ¥.:. and full capacity
in thp vertical position. The weight of the
plun, ,flat tip. and pull hook (15g.) shouic
be subtracted from the test results. If it is
determined that calibration is required. the
instrument should be returned to the factory.

Annual International Conierence Cl
Spinal Manipulation. March 31-April 1
1989, Washington, D.C.

4. Osterbauer PJ, Fuhr AW, DeBoer KF, ~
al.Preliminary clinical and biomeer - ..
assessment patients with chroni
sacroiliac syndrome. Presented at th
FCER's 2nd Annual International Cor.
Ierenee on Spinal Manipulation, MG'
11-12, 1990, Washington, D.C.

5.. R~ves JL, Jaeger 0, Graff-Radford Sê
Reliability of the pressure algarr.eter 'a
a measure of myofasciaJ trigger pain
sensitivity. Pain 1986; 24:313-21.

6. Vernon HI Pressure pain threshol
evaluation ot· the alleet o! soina
manipulation on carenic neCK pain:
single case study. j Can Chircor Asse
1988; 32(4):191·4.

7. Vernon HT, Acker p, Burns S.. et é:!
Pressure pain threshold evaluation ai u~
efiect of spinal manipulation in ilie tr:::
ment of chronic neck pain: a pilot stuc.
J. Manipulative & Physiol Ther 'c
13(l):i3-16.

THIS INSTRUMENT CARRIES A
ONE YEAR WARRANTY

FROM DATE OF PURCHASE.
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TRAPEZIUS

The upper fibres are stretched by turning and laterally fl'exing
the head to the opposite side, and 'pulling the head antero-
laterally.

The middle and lower fibres are stretched by the patient lying
supine with his elbows, forearms and palms of his hands together
in front of his abdomen. The forearms are raised over the face
while the elbows are kept tightly together for as long as
possible. The forearms are the dropped past the ears to the floor
and the arms are swung down against the sides of the body with
the elbows and wrists keeping contact with the floor (the
movements progress through pictures A to E).
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LEVATOR SCAPULAE
The patient sits relaxed in a chair with his pelvis level and his
fingers hooked under the chair seat to hold the scapula down. The
head is turned about 30 degrees to the opposite side and pulled
laterally to stretch the diagonal fibres (figure A) or anteriorly
to stretch the vertical fibres (figure B).
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SupRASPINATUS

The supraspinatus is stretched by placing the forearm behind the
back and pulling it with the uninvolved arm into adduction in an
upward direction. Another form of stretch is to fully
horizontally adduct the involved arm across the chest and with
the uninvolved hand pull it further into adduction. -
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INFRASPINATUS
The infraspinatus may be stretched in two different ways with the
patient seated. Firstly the affected arm may be brought behind
the back in a position of adduction and internal rotation (figure
A). For' extra stretch the arm may be pulled further into
adduction. The second method is to pull the arm across th~ chest
in full horizontal adduction (figure B). A similar technique is
to reach across the chest with the involved arm and grasp the far
armrest of the chair. Then to produce the stretch the patient
leans away and rotates away from the involved side.

I

~
\
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TERES MAJOR AND MINOR
These muscles may be stretched in the seated or lateral recumbent
position on the uninvolved side. The involved arm is abducted
fully at the shoulder and the elbow bent to bring the hand behind
the head. In the seated position the uninvolved hand can grasp
the elbow of the involved arm and pull the shoulder further into
abduction to increase the stretch.
An alternate stretch is that for the infraspinatus where the
involved arm is brought into adduction and internal rotation (arm
behind the back).
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RHOMBOIDEUS MAJOR AND MINOR
The patient sits in a chair with his thoracic spine flexed and
his arms in one of two positions, either hanging between the
knees (figure A) or crossed .in front of the chest (figure B).
With the "arms between the legs" position the patient lets the
weight of the arms pull the shoulders forward and laterally. To
increase the degree of stretch),force may be applied to the
acromian process (figure C) in a forward and downward direction
With the "arms in front of the chest" position the patient pushes
his arms down over his legs as far they will go and then pushes
his legs apart to further the degree of stretch.
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PECTORALIS MAJOR
The in-doorway stretch is used for this muscle. The patient
stands in a narrow doorway with his forearms against the
doorjams. One foot is placed in front of the other, and the
forward knee is bent. The patient holds his head erect, looking
straight ahead. With the bending of the forward knee a stretch is
placed bilaterally on the pectoralis major muscle. .
The hand position is altered to vary the stretch on the different
parts of the muscle. A low hand position (figure A) stretches the
clavicular section, a middle hand position, with the upper arms
horizontal to the ground, stretches the sternal section, and a
high hand p~sition stretches the abdominal fibres.
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