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TRIGGER POINTS AND
TENDER POINTS

One and the Same?
Does Injection Treatment Help?

Joanne Borg-Stein, MD, and Joel Sfein, MD

Patients with fibromyalgia and those with myofascial pain syn-
drome share several features, of which chronic musculoskeletal pain is
the most prominent. Treatments designed to decrease pain and improve
function exist for both of these disorders, but the specific treatment
strategies differ significantly. The hallmark physical findings of these
two disorders, trigger points in myofascial pain syndrome and tender
points in fibromyalgia, need to be understood from a phenomenologic
perspective, and it is hoped ultimately from a pathophysiologic perspec-
tive as well. The myofascial trigger points seen in myofascial pain
syndrome commonly are treated with local treatments, such as trigger
point injections; spray and stretch; myofascial release techniques; and
stretching, sfrengthening, and postural exercises specific to the region
involved. By comparison, the more generalized tender points character-
izing fibromyalgia usually are treated with systemic remedies, including
oral medications, generalized stretching, acrobic conditioning, and be-
havioral medicine or cognitive retraining.

There appears to be some overlap between the disorders of myofas-

From the Department of Physical Medicine and Rehabilitation, Newton-Wellesley Iospital
{IB-5), Spaulding and Newton-Wellesley Hospital Rehabilitation Cender (JB-S, J5),
Tufls University School of Medicine {(JB-5), and Harvard Medical School (15), Boston,
Massachusells

RITEUMATIC DISEASLE CLINICS OF NORTIL AMERICA

VOLUME 22 « NUMBER 2 - MAY 1996 305




306 BORG-STEIN & STEIN

cial pain syndrome and fibromyalgia and between trigger and tender
points.* % This article revicws the definitions and current state of under-
standing about both trigger and tender points and whether or not
they can be reliably differentiated by physical examination or tissue
algometry, Finally, the cfficacy of trigger point injection therapy is criti-
cally analyzed.

WHAT IS A TENDER POINT?

A tender point is a localized area of tenderness in a muscle, muscle
tendon junction, fat pad, or bursal region. The relationship of these
points to pain and fibromyalgia has been the subject of extensive re-
search.* The diagnostic criteria for fibromyalgia have evolved, with the
most recent criteria published by the American College of Rheumatology
{ACR) in 1990. According to these criteria, tender points become painful
(not mercly tender) when approximately 4 kg of pressurc is applied.
This pressure can be approximated by applying pressure with the thumb
or fivst two or three fingers to the point when the fingernail bed begins
to blanch.* A positive tender point count of 11 or more of 18 standard-
ized sites, when present in combination with the history of widespread
pain, yields a scnsitivity of 88.4% and a specificity of 81.1% in the
diagnosis of fibromyalgia. Tender points were the single most powerful
way to discriminate patients with fibromyalgia from controls with other
painful conditions.®"

It subscquently has been proposed™ that these strict numerical
criteria need not be met for clinical purposes in selected individuals
with fewer than 11 tender points, but with a clinical syndrome otherwise
typical of fibromyalgia. Based on the number of tender points and other
symptoms, thesc patients might be characterized as having probable or
possible fibromyalgia.

The interrater reliability of the tender point examination has been
examined. Cott ¢t al” evaluated interrater reliability of the tender point
examination by digital (thumb) examination as well as dolorimeter ox-
amination. They found moderate interrater reliability {kappa = 0.51} for
digital palpation of individual tender points, with similar interrater
reliability (kappa = 0.62) for dolorimetry. Dolorimetry resulted in classi-
fying significantly fewer points as tender when compared with digital
paipation. The classification of subjects as having fibromyalgia versus other
disorders using the overall tender point counts (defined by palpation)
revealed a somewhat higher interrater reliability (kappa = (0.74) than the
classification of any specific point as tender or not. The necessity of algome-

*References 8, 10, 13, 14, 24, 39, 41, 48, 55, 56, 58, 59
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try continues to be debated. Fischer et al?! recently reported that 90% of a
group of physicians treating fibromyalgia patients could not consistently
determine when they were applying 4 kg of pressure by paipation.

The pathology and pathophysiology of the tender point remain
clusive. Early studies reported muscle biopsy evidence of tissue anoxia
with “moth-eaten”” and “ragged-red” muscle fibers in the tender points.t
*** Reduction in the concentration of high energy phosphates suggested
an altered cellular metabolism and a deficiency in the ability to generate
energy substrate.’ In contrast, de Blecourt et al's fajled to demonstrate
any change in metabolism of energy rich phosphates in the resting
muscles of fibromyalgia patients using 31P MR spectroscopy in vivo.
Similarly, Simms et al® demonstrated that fibromyalgia patients had
similar Tevels of maximum OXygen consumption, maximum voluntary
contraction, and high energy phosphates when compared with sedentary
control subjects, After controlling for the leve] of conditioning, these
findings were present in both resting and in exercising muscle. These
recent studies suggest that there is, in fact, no consistent defect in local
cellular muscle energy metabolism in fibromyaigic muscle, Conventional
MR imaging of muscle and tender points in fibromyalgia has also failed
to demonstrate any abnormalities.® It hag been hypothesized that the
myalgias experienced during rest and exercise in fibromyaigia may
result from central neurohumoral changes rather than local metabolic or
pathophysiologic features + Needie electromyographic (EMG) evalua-
tion of tender points in fibromyalgia revealed no evidence of ongoing
denervation or facal muscle spasm, corroborating the biopsy, imaging,
and spectroscopy data.'

It has been suggested that chronic muscular pain oceurs owing to a
combination of central and peripheral factors Neurohumoral changes
in the central nociceptive system may help to explain both pain at rest
and the occurrence of achy, burning, postexercise pain. Mechanica)
factors may play an important role in maintaining increased peripheral
sensitization 2 Although research hag not identified any reproducible
metabolic changes in muscle fibers thus far, it is possible that more
sensitive techniques ultimately will demonstrate physiologic changes |
in the future. The distinction between hormal and abnormal may be
quantitative rather than Qualitative . 4 If physiologic changes do oceur,
they are likely to contribute to afferent nociception, which in turn has a
role in the development and maintenance of the centra] transmission
and perception of pain.®

WHAT IS A TRIGGER POINT?

Myofascial trigger points have been defined by Simons®' as “self-
sustaining hyperirritabie foci located in skeletal muscle or its associated
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fascia.” Other associated features include taut bands of muscle that
produce local pain, referred pain, and a local twitch response when
pressure is applied (Fig. 1). Other types of connective tissue, such as
ligaments, periosteum, skin, and scar tissue may also harbor trigger
points but these are not commonly referred to as myofascial trigger
points. These nonmuscle trigger points are outside the scope of this
review. When local pressure applied to a tender arca produces local
pain without referred pain or pain reproduction, this arca is properly
considered a tender rather than a trigger point.® A myofascial trigger
peint is, by definition, accompanied by a palpable qualitative difference
in the muscle referred to as a faut band. Trigger points, like tender points,
tend to occur in certain characteristic locations within cach muscle. These
have been demonstrated in most of the muscles of the human body,
though certain muscles are much more commonly affected than others 5
The local twitch response is a transient involuntary contraction of muscle
fibers elicited by mechanical stimulation of the taut band within the
trigger point.

. Trigaer Point Reglon
P L e

Paipable
Taut Band

Figure 1. Taut band in myofascial trigger points. (From Hong C-Z: Consideration and
recommendations regarding myofascial trigger point injections. Journal of Musculoskeletal
Pain 2:35, 1934; with permission.)
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Some investigators distinguish between active and latent trigper
points. A latent trigger point has the characteristics described previously
but is not painful at rest to the patient. Pain is elicited only on palpa-
tion”' Functional shortening of the muscle with trigger points occurs
with a decreased ability to undergo passive and active stretch. This can
result in an altered pattern of movement for functional or athletic activi-
ties, which the patient may perceive as incoordination. Muscle weakness
without significant atrophy often occurs, It has been proposed that this
weakness results from reflex inhibition developing from pain occurring
with muscle contraction.®

Several studies have been performed using ncedle EMG evaluation
of trigger points. Durette et al* studied 21 subjects with myofascial pain
and found no evidence of spontaneous fibrillation or positive sharp
wave potentials. Motor unit recruitment was similar in all muscle arcas
sampled. In contrast, a precise needle EMG study in 1993 by Hubbard
and Berkoff” examined EMG aclivity in the upper portion of the trape-
zius muscle in individuals with fibromyalgia or tension headaches. In
this study, trigger points were initially identified by manual palpation
of the taut band and characteristic referral of pain. A monopolar EMG
needle was inserted directly over the trigger point and was then ad-
vanced by T-mm increments until the subject’s pain and classic referral
zone was reproduced. A second needle was placed 1 cm away from the
first as a control area. Pain complaints and characteristic referral patterns
were reproduced in the trigger point region only and would disappear
if the needle moved as little as 1 mm. Sustained spontaneous EMQ
activity was found in the 1- to 2-mm nidus of trigger points, without
any comparable activity present in the control arcas. The EMG activity
persisted as long as the ncedle remained in the trigger point nidus, in
one case for as long as 50 minutes. Latent trigger points were studied in
asymptomatic individuals and were found to have similar spontancous
MG activity, but of substantiaily lower mean amplitude. No fibrillation
potentials or positive sharp waves were noted in patients or controls,
The authors hypothesize that the EMG activity seen is generated from
sympathetically stimulated intrafusal muscle fibers. They further specu-
late that the gencration of pain occurs through distention, distortion, or
chemical sensitization of the spindle capsule,”

A similar technique of EMG examination was used by Simons et
al® who found active loci of spontancous clectrical activity in trigger
points. The morphology of the spontancous clectrical activity seen was
similar to that normaily seen in the end plate region. The end plate
zone, trigger point, and active loci of EMG activity were usually in
close proximity. The pathophysiologic significance of this remains to be
determined. The authors speculate that the abnormality in trigger points
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may be localized to the end plate zone of muscle and related to calcium
metabolism.*

Laser-doppler flowmetry has been used to document decreased
blood flow in the upper trapezius in patients with chronic neck pain
occurring after whiplash injury.* Such disturbances of the microcircula-
tion may be too small to be detected on MR spectroscopy.

The neurobiology of the trigger point remains clusive. The mecha-
nisms underlying allodynia and hyperalgesia as well as those producing
the characteristic referral pattern pain seen with trigger points arc as yet
speculative. Both the pathology and the neurophysiology of the trigger
point require further investigation. Most current models include an
interaction between peripheral afferent nociceptors and the spinal and
supraspinal central modulators of pain in the pathway from the dorsal
horn neuron to the cerebral cortex. A more detailed discussion of the
neurophysiology of pain as it relates to trigger point phenomena can be
found in a recent review by Gerwin.*

The decumentation and interrater reliability of trigger point exami-
nation continues to be researched. Because trigger points can only be
diagnosed by history and physical examination, a consistent and repro-
ducible physical examination technique is critical for both clinical man-
agement and for meaningful rescarch. The poor interrater reliability in
some studies has led some to question the validity of trigger points as a
meaningful descriptor.® Training effects appear to be important for
reliable identification of myofascial trigger points by palpation, with
interrater agreement improving with uniform training, Gerwin et al®
recently examined agreement among four physicians in the evaluation
of muscle tenderness, taut bands, local twitch responses, referred pain,
and trigger points. Interestingly, agreement was poor when first tested.
Interrater reliability was re-examined after a 3-hour training session 21
months later, with good agrecment for the parameters of tenderness,
taut bands, pain reproduction, and trigger points. Agreement varied for
different muscles. This suggests both that training influences interrater
reliability and that agreement on definitions is critical. In another recent

study of masticatory myofascial pain, interrater reliability of trigger
point examination was highest for tenderness.™

Quantification of trigger points may be facilitated by algometry.
There are several different devices available with the purpose of quanti-
tating differences in thresholds to pressure. The pressure threshold is
the minimal force that induces pain.'” Pressure threshold measurcments
are both reproducible and valid.”” As with palpation of trigger points,
these devices are still subject to user variations. The techniques and
standards may be specific to individual muscles and the results depend
on preciscly where and at what ang]e the device is applied.” Normative
data for trigger point algometry is becoming available.* The use of
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tenderncss as the primary criteria on algometry for both tender and
trigger points is another factoy in the controversy regarding the proper
classification of these painful arcas of muscle.

TRIGGER POINTS AND TENDER POINTS:
ARE THEY THE SAME?

Whereas the distinctions between classic trigger and tender points
have been described in detail, the distinction in clinjea) practice and in
research may be less straightforward. The question “Are trigger points
a subsct of tender points?” continues to be debated 5 Overlap betwceen
the syndromes of fibromyalgia and myofascial pain as well ag between
the phenomenon of trigger and tender points has been proposed.®™ As
many as 72% of fibromyalgia patients may have myofascial trigger
points in addition to widespread tender points.® A study by Wolfe et
al* asscmbled two groups of experts to examine the relationship be-
tween tender points and trigger points. Four experts in myofascial pain
(two physiatrists, one neurologist, and one internist) as well as four
experts in fibromyalgia (rheumatologists) performed a preliminary study
to try to clarify the relationships between tender points and trigger
points and to compare their prevalence in various disease states and in
asymptomatic individuals, Three Sroups were examined that included
patients with fibromyalgia, myofascial pain syndrome, and asymptom-
atic controls. Tender points and trigger points were deemed to be pres-
ent when palpation with 4 kg of force yielded at least a complaint of
pain (1-+ on the ACR fibromyalgia criteria study).5! The rheumatologists
examined 22 paired sites. Trigger point examinations by the myofascial
pain syndrome experts scored tenderness, taut bands, roferred pain on
palpation, reproduction of patient’s pain, and both active and latent
trigger points. Interestingly, the myofascial pain syndrome and fibro-
myalgia experts were unable to perform equivalent examinations, as
was specified in the study protocol. The authors state that the myofascial
pain examinations “were very complicated and during the training
sessions it became clear that the theumatologists were umable to become
proficient enough in the myofascial pain examinations, We therefore
restricted  the rheumatologist examinations to fibromyalgia tender
points, ot

This study found that the rheumatologists agreed closely in the
number of tender points present for all three groups. Moreover, the
three diagnostic groups differed significantly in the mean number of
tender points identified. Among the myofascial pain experts, results
were less consistent. Taut bands, latent trigger points, and muscle
twitches were found as commonly in controls as in diseage groups.
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Referred pain, pain reproduction, and active trigger point measures
showed significant differences between discase states and controls; how-
cver, no significant difference between fibromyalgia and myofascial pain
syndrome paticnts was seen. Rheumatologists identificd taut bands,
referred pain, or pain reproduction less often than their myofascial pain
syndrome expert counterparts.

Myofascial pain syndrome experts were consistent in their identifi-
cation of pain reproduction, referred pain and latent trigger points;
however, there was not statistically significant agreement on trigger
point count total scores, taut bands, muscle twitch response, or active
trigger points.®

Although tender points were consistently identifiable by the exam-
iners in this and other studies, there are substantial differences of opin-
ion regarding the findings on physical examination for trigger points,
even among cxpert examiners, Training and experience, manifested in
part by differences in medical specialty, may account for a significant
portion, but not all, of these differences. Myofascial pain syndrome
experts appear to identify tender points in greater number than fibro-
myalgia-oriented rheumatologists. In this study, only referred pain, pain
reproduction, and latent trigger points {which did not differentiate con-
trols from discase and were themselves rarely identificd) were reproduc-
ible among the myofascial pain syndrome experts. The difficulty in
identifying taut bands, which has long been identificd as one of the
classic characteristics of trigger points, is important. Loosening the defi-
nition of a trigger point by eliminating the requirement for the presence
of a taut band improves agreement substantially among myofascial pain
syndrome experts,®

Njoo and Van der Does* studied the interrater reliability of myofas-
cial trigger points. Of the commonly used criteria for identifying a
trigger point, only local tenderness showed good interrater reliability
(kappa greater than 0.5). Referred pain, palpable taut bands, and muscle
twitch were not reliable. Pain reproduction and the presence of a “jump
sign” were two criteria that did have good interrater reliability in this
study. The conclusions of this study are somewhat weakened by the
limited training possessed by some of the examiners. A substantial
portion of the examinations was performed by medical students rotating
for 3-month periods.

The absence of well designed studics demonstrating good interrater
reliability of trigger points is perhaps the most pressing research issue
in the study of myofascial pain at present. All intervention studies and
inquiries into basic mechanisms depend on a well validated and gener-
ally accepted definition of trigger points. The development of the ACR
criteria for fibromyalgia and the tender points seen in this disorder can
serve as a model for those studying trigger points and myofascial pain.
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The fact that interrater reliability can improve with training? suggests
that such reliable clinical criteria can be developed with a carefully
selected and trained group of examiners. Table 1 summarizes some of
the commonly accepted features of both tender points and trigger points.

DOES INJECTION TREATMENT HELP?

Trigger point injections commonly are performed in the manage-
ment of myofascial pain syndrome, with widespread clinical acceptance.

Table 1. SUMMARY TABLE: TRIGGER POINTS VERSUS TENDER POINTS

Tender Points

Trigger Polnts

Distribution

Gender incidence

Characteristic referral
pattern

Physical features

Algometry

Interrater reliability

Pathology

MR imaging
Needle electromyography

Allodyniashyperalgesia

Skin fold tenderness
Treatment with local
injection

Symmetric
Widespread
Presciibed locations
»80% female

Mot necessary

Tender area of muscle,
tendon, ligament,
bursae

4 kg pressure

Good for palpation or
algometry

MNonspecific changes on
biopsy

No morphologic changes

No denervation
{fibrilations or positive
sharp waves)

Mo muscle “spasm”

Present in tender points
and in control sites
throughout the body

Usually present

Uncertain

Focalfasymmetric
Any muscle

Unknown
Yos

Muscle only

Spot tenderness

Taut band in accessible
musgle

Pain reproduction

Local twitch response?

Referral zone?

Pressure threshold of 2 kg
{cm?) over the
normosensitive opposite
side or surrounding areas
{(20)

Good for tenderness on
palpation, poor for cther
clinical features

Good with algometry
{tenderness only}

Nonspecific changes on
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No data available
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Spontaneous EMG activity
(7end plate) found at the 1-
2 mm of trigger point nidus
only

Present in trigger point only

Unknown

Good in case series; needs
cantrolled studias to
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Analysis of the medical literature cxamining the efficacy of these
injections is hindered by difficulties in definitions, as well as variations
in the technique of injection.

It is commonly stated that the best therapeutic response to trigger
point injections is seen when a local twitch response is elicited at the
time of injection and the injection leads to immediate relief of pain.®
1.5 Needle diameters used in various case series have varied from 21
gauge to 30 gauge. In clinical practice, a 25 or 27 gauge 1.5-inch needle
is satisfactory for most patients. Injection of certain deep muscles and
injection of obese individuals may require longer needles. A 5- to 10-mL
syringe is adequaic for most purposes. The usual volume injected varies
from 2 to 10 mI. depending on the size of the muscle. Because of the
characteristic location of many trigger points, reference texts are useful
in facilitating identification of these points for injection or other local
treatment.® Once a taut band has been identificd by palpation, the
trigger point should be located within the band. Insertion of the needle
in the appropriate location should usually generate a twitch response.
Repeated insertions are often needed, with repetition of the procedure until
a twitch response can no longer be elicited. Postinjection protocol should
include a home program of local cooling and stretching exerciscs. A few
days of relative rest is helpful if there is significant postinjection soreness.

Efficacy has been demonstrated with sterile water, lidocaine (1%
and 2%) without cpinephrine, bupivacaine, diclofenac, and predniso-
lone.n 7. 1h 1617233 Ag an alternative to injection, dry needling of trigger
points has been found to be effective.® * Given the varicty of injected
substances that have been found to be effective, it appears that the
naturc of the injected substance is not a critical factor. Most authors do
not feel that there is any additional benefit of stercid preparation unless
there is an associated bursitis, tendinitis, epicondylitis, or scar or neu-
roma. The use of a local anesthetic has clinical benefits inasmuch as it
reduces the postinjection soreness when compared with dry needling.
The presence of a twitch response with ncedle manipulation is an
important predictor of therapeutic efficacy.®

Interestingly, it appears that patients who have both fibromyalgia
and myofascial trigger points get no immediate relief from trigger point
injection and exhibit more severe postinjection soreness.® They do have
both immediate and sustained improvement in range of motion and im-
provement in pain intensity after 2 weeks, but the response is less com-
pared with the patients with active trigger points but not fibromyalgia.

There are several hypotheses as to the apparent efficacy of myofas-
cial trigger point injections but no mechanism has been proved cxperi-
mentally. It has been proposed that the mechanical disruption caused
by the repeated ncedling mechanically disrupts the trigger point mecha-
nism. A self-reinforcing cycle with both peripheral and central compo-
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nents has been proposed, with several variants. In this model, local
muscle pain and spasm leads to increased nociceptive input to the
central nervous system, which is amplified centrally. This causes in-
creased efferent output from the central nervous system, which may
directly or indirectly increase muscle contraction and pain. Interruption
of the peripheral nociceptive input to the central control mechanism has
been proposed to break the “vicious cycle” of pain® This bilateral
interaction between peripheral and central factors is central to most
theorics of trigger point injection efficacy.

Although there are numerous case scrics demonstrating therapeutic
benefit after trigger point injection, there arc fow well-controlled studics.
This conspicuous absence of control groups limits the generalizability of
most studies of trigger point injection. The potent placebo effect associ-
ated with injections needs to be controlled for properly, Blinded outcome
analysis with strict outcome criteria is equally important in designing
the definitive study of trigger point efficacy. The results of outcome
stuclies on trigger point injections are summarized in Table 2.

FUTURE TRENDS AND RESEARCH
| Trigger Point Definition and Validity

i Mcaningful clinical research on frigger points requires a precise
definition of this phenomenon. Such a definition must be applicable in
a reliable mamner with good test-retest and interrater reliability. The
problem of defining trigger points may relate more to the need for
standardization of examination technique and interpretation rather than
the defining characteristics. The ultimate definition may not differ sub-
stantially from the current working definition if the physical examination
techniques can achieve better reliability. Based on the research on trigger
point interrater reliability described previously, we propose the follow-
ing definition:

Major Criteria

Regional pain complaints

Focal pain to palpation

Pain referred to a regional site

Repreduction of pain complaints

Minor Criteria

Presence of a taut band
Local twitch response on needling of the trigger point
Decreased range of motion of the involved muscle

b———E
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318 BORG-STERIN & STEIN

A trigger point is defined by the presence of all of the major criteria.
The minor criteria are supportive, particularly in cases where there is
uncertainty regarding the classification of a painful area as a tender
point versus a trigger point. The concept of the latent trigger point is
excluded from this definition by the requirement for a complaint of pain
by the patient. These proposed criteria must be prospectively tested in
a blinded fashion to cstablish their interrater and test-retest reliability
before they can be adopted as a definitive definition for trigger points.

Trigger Point Injection

The methods used for trigger point injection need to be described
carcfully in studies of their efficacy to allow for meaningtul comparisons
of one study with another. Given the strong placcbo value of injection
therapy, control groups are essential for true assessment of trigger point
injection cfficacy. Blinded, placebo-conirolled trials of myofascial trigger
point injections with long-term follow up are needed to determine the
true cfficacy of this procedure. An ideal placebo control might be
injections in a control arca within the involved muscle located outside
the identified trigger point, with a blinded assessment by a second
examiner to establish cfficacy.

The overlap in the definitions and symptoms of tender points and
trigger points raises the possibility that injections may be beneficial in
the management of tender points. This needs to be studied in a con-

trolled fashion, with particular attention to long-term outcomes in these '

mdividuals with a chronic disorder.

The underlying mechanisms responsible for the efficacy of trigger
point injections remain unclear. This issue is tied closcly with the pathol-
ogy and pathophysiology of both trigger and tender points. Understand-
ing effects of injections and other treatments may lead to a broader
understanding of the pathophysiology that is responsible for these disor-
ders.

CONCLUSIONS

1. Tender points and trigger points are defined as distinet clinical
entities but with the overlapping feature of local fenderness.

2. Trigger points and tender points may coexist in the same individ-
ual.

3. Interrater rcliability of tender point examination is well estab-
lished.

4. Interrater reliability studics of trigger point examination reveal

that tenderness and
findings, with genc
bands, the twitch re

5. The clinical distincti
has important thera
strategies are substa
are often the most
syndrome, whereas
bromyalgia,

6. Myofascial trigger p
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twitch response witt
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that tenderness and pain reproduction are the most reproducible
findings, with generally poor results for the presence of taut
bands, the twitch response, and the jump sign,

5. The clinical distinction between trigger points and tender points
has important therapeutic implications, becanse the management
strategies are substantially different at present. Local treatments
are often the most effective approach to the myofascial pain
syndrome, whereas Systemic approaches are bettar used for fi-
bromyalgia,

6. Myofascial trigger point injections have been shown to decrease
pain and improve range of motion, Postinjection soreness is
reduced through the use of local ancsthetics for injection, A
twitch response with necdle manipulation appears to be an im-
portant predictor of therapeutic efficacy.

7. Trigger point injections appear to be effeetive but mast be used
in conjunction with a comprehensive program. This program
should include stretching exercises, aerobic exercise, and fune-
tional and vocational restoration.

8. Further research ig essential to define better the clinical features
of trigger points, the reliability of physical examination ang other
diagnostic techniques, the pathophysiology of these disorders,
and the true efficacy and mechanisms underlying injection treat-
ment,
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