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Myofascial pain syndrome (MPS) is caused by myofas-
cial trigger points (MTrPs) located within taut bands of 
skeletal muscle fibers. Treating the underlying etiologic 
lesion responsible for MTrP activation is the most impor-
tant strategy in MPS therapy. If the underlying pathology 
is not given the appropriate treatment, the MTrP cannot 
be completely and permanently inactivated. Treatment 
of active MTrPs may be necessary in situations in which 
active MTrPs persist even after the underlying etiologic 
lesion has been treated appropriately. When treating 
the active MTrPs or their underlying pathology, con-
servative treatment should be given before aggressive 
therapy. Effective MTrP therapies include manual thera-
pies, physical therapy modalities, dry needling, or MTrP 
injection. It is also important to eliminate any perpetuat-
ing factors and provide adequate education and home 
programs to patients so that recurrent or chronic pain 
can be avoided.

Introduction
Myofascial pain syndrome is a common clinical problem of 
muscle pain caused by myofascial trigger points (MTrPs). 
Based on the following evidence obtained from clinical 
observations and basic science research, the existence 
and the nature of MTrPs have now been widely accepted. 
The evidence shows that 1) compression of the MTrP can 
reproduce or aggravate a patient’s usual complaint (pain 
recognition), and elimination (or more appropriately, 
inactivation) of the MTrP can relieve any symptoms of 
discomfort; 2) similar referred pain patterns can be elic-
ited in different patients by compression of the MTrP in 
each individual muscle [1,2]; 3) high-pressure stimula-
tion (including deep-pressure massage and needling) to 
the MTrP can suppress the pain [2–4]; 4) needling to the 
tiny loci (nociceptors, defined as sensitive loci or local 
twitch response [LTR] loci [1]) in the MTrP region can 
induce pain and referred pain, as well as LTR that can be 
recorded electromyographically [1,5]; 5) immediate relief 

of MTrP pain can be achieved if LTRs are elicited dur-
ing needling of the MTrP [6–8]; 6) all MTrPs are located 
within the endplate zone [1,9,10,11•], and endplate noise 
(EPN) can be recorded more frequently at an MTrP region 
than at a region with normal muscle tissue [12,13,14•]; 
and 7) electromicroscopic and ultrasonic studies provide 
morphologic evidence of taut bands and contraction knots 
in the MTrP region (endplate zone) [2,15].

The MTrP has been defined as a hyperirritable (hyper-
sensitive) spot in a taut band of skeletal muscle fibers [2]. 
A latent MTrP (tender, but not spontaneously painful) 
can become an active MTrP (tender and spontaneously 
painful) secondary to a pathologic lesion [1]. After appro-
priate treatment of the lesion, the activated MTrP can be 
suppressed to its inactive state. However, the MTrP never 
disappears and is only converted from active to latent. 
Myofascial pain syndrome is a pain phenomenon caused 
by the activation of latent MTrPs due to certain pathologic 
conditions, including chronic repetitive minor muscle 
strain, poor posture, systemic disease, or neuromuscu-
loskeletal lesion (such as strain, sprain, enthesopathy, 
arthritis, or vertebra disc lesion) [1,7].

Treating the Underlying Etiologic Lesions—
The Most Important Strategy of Myofascial 
Pain Therapy
In clinical observations, myofascial pain can be eas-
ily suppressed by MTrP injection but will frequently 
recur within a few days to a few weeks if the related 
pathologic lesion is not eliminated [7,8]. Only when the 
underlying etiologic lesion is completely eliminated can 
the active MTrPs be permanently inactivated (barring 
reinjury) [16••]. The association between active MTrPs 
and osteoarthritis of the knee [17], cervical disc lesions 
[18], or cervical facet lesions [19] has also been demon-
strated. Chiropractic adjustment of the cervical spine 
[20] or local injection [21] of a cervical facet joint can 
effectively relieve the MTrP pain in the rhomboid muscle. 
It has been suggested that sensory pathways from facet 
nociceptors and MTrP nociceptors may be connected in 
the spinal cord or may use the same nociceptive pathway 
to the higher center [19]. Therefore, MTrP pain can be 
controlled by suppressing the facet pain and vice versa. 
If this is the basic mechanism behind the effectiveness 
of facet therapy (chiropractic manipulation) in control-
ling MTrP pain, the effect might be only temporary 
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(pain control, but not elimination of basic pathologic 
lesion). However, long-term relief of MTrP pain can 
be observed in clinical practice [21]. Therefore, facet 
dysfunction may be an important cause of MTrP activa-
tion. During physical examinations, compression of the 
C4-5 facet joint on one side can elicit pain in the MTrP 
of the ipsilateral rhomboid muscle, but needle stimula-
tion to the rhomboid MTrP cannot induce pain in the 
ipsilateral C4-5 facet joint. In clinical practice, we have 
accumulated quite a bit of evidence that active MTrPs 
are caused by facet joint dysfunction. Treatment of the 
underlying pathology is the fundamental approach to the 
management of MTrPs. In many cases, the active MTrPs 
will automatically inactivate as soon as the underlying 
pathology heals completely.

Inactivation of MTrPs
Treatment of active MTrPs may be necessary in certain 
situations. If the underlying etiologic lesion(s) is treated 
appropriately, the residual MTrP pain will usually subside 
soon after. However, if the pain persists, any residual 
active MTrPs (those that cause persistent pain even after 
the etiologic lesion has been eliminated) will also need 
to be treated. Sometimes, the etiologic lesion that causes 
MTrP activation cannot be identified, but the MTrP pain 
is severe. In these cases, inactivation of the MTrP will 
also be necessary. In many situations, release of muscle 
tightness after inactivation of MTrPs can improve local 
circulation and subsequently facilitate the healing of the 
underlying etiologic lesion. Release of muscle tightness 
can also increase the range of motion and improve the 
functional status of the muscle.

The commonly used methods for MTrP therapy 
(inactivation of MTrPs) have been described in previous 
literature [16••,22]. To inactivate MTrPs, the following 
principles should be considered.

Pain recognition: it is important to confirm that 
the MTrPs to be treated are the ones causing the 
usual complaint or discomfort in the patient. 
Many latent MTrPs surrounding the active MTrP 
are tender, but they are not the ones responsible 
for the patient’s pain problems.

Identification of key MTrP: when an MTrP 
becomes very active (hyperirritable), other 
latent MTrPs within the referred zone of the 
hyperirritable MTrP may also become activated. 
These newly developed MTrPs are known as 
satellite MTrPs, or secondary MTrPs, whereas 
the original one is known as the key or primary 
MTrP [2,3].

Conservative versus aggressive therapy: active 
MTrPs should be treated conservatively (noninva-

1.

2.

3.

sive treatment, including physical therapy) before 
the consideration of aggressive therapy (invasive 
treatment, including injection and surgery). This 
principle should be similarly applied to the treat-
ment of the underlying etiologic lesions.

Acute versus chronic MTrPs: at an acute stage, 
active MTrPs are usually correlated with the 
body’s defense mechanism protecting an acute 
traumatic lesion. In most of these cases, the 
pain from MTrPs only occurs during contrac-
tion of the involved muscles. Unless the MTrP 
pain becomes intolerable, the active MTrPs 
should not be inactivated at an acute stage. 
Physical therapy to the acute primary lesion 
(etiologic lesion) should be provided instead. 
When the acute lesion is adequately treated, 
the trauma-induced active MTrPs will usually 
disappear without any direct treatment to them 
[7,16••]. Nevertheless, in cases in which pain 
becomes intolerable, inactivation of MTrPs at 
an acute stage may be necessary.

Mild versus severe MTrPs: sequential MTrP 
inactivation [23] can be applied to control 
severe MTrP pain caused by complex regional 
pain syndrome (type I). In such cases, the 
underlying etiologic lesion cannot be treated 
locally because of severe pain and allodynia. 
Inactivation of satellite MTrPs (located dis-
tally) can reduce the sensitivity of key MTrPs 
(located proximally), which then allows for 
the key MTrPs to be treated. Consequently, 
the proximally located etiologic lesion can be 
treated locally. Chronic or recurrent MTrPs are 
usually caused by a persistent inflammation in 
the active etiologic lesion. In some cases, the 
MTrPs are so widespread that the pain becomes 
intolerable and begins to interfere with daily 
life. These hyperactive MTrPs should be con-
trolled even if the underlying etiologic lesion is 
still uncured or unidentified.

Superficial versus deep MTrPs: one of the most 
effective methods to control MTrP pain is deep 
pressure massage. This technique can be easily 
applied on superficial MTrPs, but not deep ones. 
Deep MTrPs should be treated with stretching or 
other methods such as ultrasound, laser, acupres-
sure, acupuncture, or local injection.

Perpetuation factors: perpetuation factors are 
those that may cause active MTrPs to persist or 
aggravate MTrP pain. If treatment of MTrPs is 
to be optimal, these factors need to be avoided, 
corrected, or eliminated.
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 Patient education and home program: the 
causes, pathophysiology, principle of treatment 
and prevention, and possible complications of 
treatment should be explained to patients clearly 
and carefully before beginning any treatment. 
Self-care techniques and home programs such as 
stretching, focal massage, local heat application, 
and therapeutic exercise should be demonstrated 
to patients and/or family members.

Manual therapy is an important category of myofascial 
pain therapy and has been described by various authorities 
[2,24•,25]. A traditional manual therapy for myofascial 
pain release is the “spray and stretch” (or stretching with 
intermittent cold application) technique initially described 
by Simons et al. [2]. Basically, stretching the tight muscle 
fibers (taut band) can release muscle tension and improve 
local circulation, thereby breaking the vicious cycle of 
energy crisis [2]. Another effective technique is “deep 
pressure massage,” in which compression of the MTrP can 
provide the effectiveness of counter-irritation [26] and/or 
inhibition of “MTrP circuit” in the spinal cord [4,16••]. 
Local circulation can be improved using this “milking 
effect.” A clinical study comparing various therapeutic 
modalities has suggested that this technique is the most 
effective method for the immediate relief of MTrP pain 
[27]. In the United States, chiropractic therapy is another 
popular technique. Although the mechanism of pain con-
trol is still unclear, the significant and immediate relief of 
MTrP pain after spinal manipulation therapy has been 
well documented in the literature [20,28,29]. Thus, the 
effectiveness of manipulation therapy has been widely 
accepted throughout the world. It is possible that there 
are connections between the facet nociceptive pathway 
and MTrP nociceptive pathway in the spinal cord, similar 
to the connections among different “MTrP circuits” in 
the spinal cord. If this is true, the therapeutic effectiveness 
of manipulation would be similar to the MTrP injection 
via spinal cord reflex mechanism, ie, high-pressure stimu-
lation to the facet nociceptors (facet trigger points) to 
induce a strong spinal reflex and thus to inhibit the vicious 
cycle of “MTrP circuits” in the spinal cord. However, 
the therapeutic effect may be only temporary (similar to 
MTrP injection), unless the underlying etiologic lesion is 
appropriately treated. There are other manual techniques 
described by different authorities. However, some of them 
still have no adequate scientific basis. Several methods of 
“voluntary contraction and relaxation” have been recom-
mended for MTrP therapy. Tension and muscle tightness 
caused by MTrPs can be reduced much more easily after a 
maximal voluntary contraction. Post-isometric relaxation 
[30] is also very effective. The patient is asked to contract 
the involved muscle 10% to 25% of maximum, after 
which the tight muscle is relaxed then stretched. This 
method can be reinforced by controlled respiration and 
directed eye movement [30].

8. Therapeutic exercise is another important type of phys-
ical therapy for pain control. As a home program, patients 
can be instructed to self-apply post-isometric relaxation. 
Using this technique, MTrPs in the neck muscles can be 
effectively released. Conditioning exercise may also be an 
effective pain control procedure for patients with fibromy-
algia [31]. There is evidence that generalized conditioning 
exercise can activate the endogenous opioid system [32]. 
For patients with degenerative joint lesions, isometric exer-
cise is recommended to increase muscle strength for joint 
protection. Dynamic exercise can also improve microcir-
culation if it is performed carefully. The general principle 
of dynamic exercise is to avoid heavy, rapid, or prolonged 
exercise. Strong muscle contraction (heavy exercise) may 
further injure the degenerative tissues of the tendon and its 
insertion site (enthesis), the ligaments of the moving joint, 
the surrounding bursa, or the moving joint itself. Heavy 
exercise can also cause fatigue to the muscle and cause it 
to spasm. If muscle spasm is sustained, it can impair local 
circulation. Additionally, unexpected forces induced by 
rapid exercise can frequently cause trauma in the soft tis-
sues. Rapid muscle contraction is also much more likely to 
cause muscle spasm than slow activity. Prolonged muscle 
contraction cannot only cause direct microdamage to the 
involved soft tissue, but can also cause muscle spasm and 
subsequently impair local circulation.

Physical therapy modalities may be effective for myo-
fascial pain release. Thermotherapy is not a particularly 
effective means of controlling myofascial pain. However, 
it is the most important modality to treat a soft tissue 
lesion because it can improve focal circulation and facili-
tate the healing process. Heat application before and after 
any treatment with manual therapy is suggested. Thera-
peutic ultrasound may also provide additional mechanical 
energy directly to the MTrPs. Electrotherapy is also fre-
quently used for pain control. For temporary pain relief, 
nerve stimulation (such as transcutaneous electronic 
nerve stimulation) is usually effective. For MTrP therapy, 
muscle stimulation is recommended, because the muscle 
contraction caused by the electrical stimulation is similar 
to focal massage [33]. The therapeutic effectiveness of 
electrotherapy on MTrPs has been documented [33–35]. 
Light amplification by stimulated emission of radiation 
(LASER) therapy can also provide effective myofascial 
pain release [36]. However, the mechanism of LASER 
therapy on MTrP is still unclear. It has been suggested that 
the “laser” is a form of needleless (or painless) acupunc-
ture [37]. The electromagnetic energy from a laser may 
penetrate and stimulate the MTrP in a manner similar to 
dry needling. Another study by Snyder-Mackler et al. [36] 
found an increase in skin resistance after laser therapy 
and suggested that the effectiveness was sympathetically 
mediated. Other physical therapy modalities may also be 
applied for MTrP therapy. However, their actual therapeu-
tic effectiveness has not been well established. In clinical 
practice, MTrPs are usually treated with a combination 



348 Fibromyalgia/Myofascial Pain

of different methods. A physician can choose any combi-
nation based on his/her or the patient’s own preferences. 
Nevertheless, it should be based on a founded scientific 
wisdom.

Needling of MTrPs (including MTrP injection, dry 
needling, and acupuncture) is very effective for myofas-
cial pain release if it is performed in an appropriate way 
[6–9,38]. Before needling, the exact site of the MTrP 
should be carefully located for needle penetration. It is 
suggested that the needle tip should encounter the sensi-
tive loci (LTR loci) in the MTrP region to elicit LTR [7,8]. 
A “fast-in and fast-out” technique is recommended for 
needle penetration in order to avoid side movement of the 
needle (which may damage the muscle fiber) and to pro-
vide high pressure to elicit LTRs [7]. As many LTRs as 
possible should be elicited to ensure that all or most sensi-
tive loci are encountered. Many authors have indicated the 
importance of eliciting LTRs (similar to the “de-qui” or 
“teh-chi” effect in acupuncture) during needling in order 
to obtain immediate and complete pain relief [3,6–8,39]. 
It is possible that the strong pressure stimulation to the 
MTrP units (nociceptors) can provide very strong neural 
impulses to the dorsal horn cells in the spinal cord, which 
can then break the vicious cycle of the “MTrP circuit” 
[4,16••]. Fischer [40] has recommended infiltrating with 
local anesthetic into the whole taut band (including the 
myotendonal junction) during MTrP injection. He has 
also developed a new technique, “preinjection blocks,” 
to prevent pain caused by needle penetration of sensitive 
tissue. In this technique, the sensory nerves supplying the 
area to be injected are locally anesthetized before MTrP 
injection. Recently, Chu et al. [41] further modified the 
dry needling technique by adding electrical stimulation 
during therapy and renaming it electrical twitch-obtain-
ing intramuscular stimulation. This technique is similar 
to electrical acupuncture. Baldry [42] has also developed 
a new technique of superficial dry needling by inserting 
the needle into the subcutaneous (but not the muscle) tis-
sue. Goddard et al. [43] demonstrated that superficial dry 
needling (sham acupuncture) has a similar effect on pain 
relief to intramuscular needling (traditional acupuncture). 
In a recent review article, Cummings and White [44••] 
have indicated that needling of MTrPs appears to be an 
effective treatment. However, in 23 papers reviewed, 
there were inadequate control trials to test the efficacy of 
needling beyond placebo for myofascial pain.

Botulinum toxin A can create a presynaptic block of 
acetylcholine release from the motor nerve endings and 
subsequently relieve the taut band in the MTrP region. 
Several authors have demonstrated the therapeutic effec-
tiveness of pain control by MTrP injection with botulinum 
toxin A [45•,46,47]. In an animal study, EPNs recorded 
in the MTrP region were suppressed after the injection 
of botulinum toxin A [45•]. The prevalence of EPNs is 
related to the intensity of myofascial pain. However, in 
a recent double-blind, randomized, crossover trail, it was 

found that there was no significant difference between 
botulinum toxin A and 0.5% bupivacaine groups when 
comparing baseline pain relief, function, satisfaction, or 
cost of care (cost of injectate excluded) in treating MTrPs 
[48]. Thus, it appears that MTrP injection with botulinum 
toxin A is not cost effective. Further study is required to 
clarify this.

Conclusions
Myofascial pain syndrome is caused by MTrPs that are usu-
ally activated by a soft tissue lesion, rather than the muscle 
itself. The underlying etiologic lesion should be treated 
appropriately before the inactivation of active MTrPs. 
Many procedures may be effective to control myofascial 
pain. A physician should select appropriate methods for 
myofascial pain control to avoid the recurrence.

References and Recommended Reading
Papers of particular interest, published recently,  
have been highlighted as:
• Of importance
•• Of major importance

1. Hong CZ, Simons DG: Pathophysiologic and electrophysi-
ologic mechanism of myofascial trigger points. Arch Phys 
Med Rehabil 1998, 9:863–872.

2. Simons DG, Travell JG, Simons LS: Travell & Simons’s 
Myofascial Pain and Dysfunction: the Trigger Point Manual, 
vol 1, edn 2. Baltimore: Williams & Wilkins; 1999.

3. Hong CZ: Myofascial trigger points: pathophysiology and 
correlation with acupuncture points. Acupunct Med 2000, 
18:41–47.

4. Hong CZ: New trends in myofascial pain syndrome (invited 
review). Chin Med J (Taipei) 2002, 65:501–512.

5. Fricton JR, Auvinen MD, Dykstra D, Schiffman E: Myofas-
cial pain syndrome: electromyographic changes associated 
with local twitch response. Arch Phys Med Rehabil 1985, 
66:314–317.

6. Chu J: Dry needling (intramuscular stimulation) in myofas-
cial pain related to lumbar radiculopathy. Eur J Phys Med 
Rehabil 1995, 5:106–121.

7. Hong CZ: Consideration and recommendation of myofascial 
trigger point injection. J Musculoskel Pain 1994, 2:29–59.

8. Hong CZ: Lidocaine injection versus dry needling to 
myofascial trigger point: the importance of the local twitch 
response. Am J Phys Med Rehabil 1994, 73:256–263.

9. Gunn CC, Milbrandt WE, Little AS, Mason KE: Dry 
needling of motor points for chronic low-back pain: a 
randomized clinical trial with long-term follow-up. Spine 
1980, 5:279–291.

10. Simons DG: Diagnostic criteria of myofascial pain caused 
by trigger points. J Musculoskel Pain 1999, 7:111–120.

11.• Simons DG: Do endplate noise and spikes arise from 
normal motor endplates? Am J Phys Med Rehabil 2001, 
80:134–140.

This article discusses the correlation of endplate noise and MTrP.
12. Kuan TS, Chang YC, Hong CZ: Distribution of active loci 

in rat skeletal muscle. J Musculoskel Pain 1999, 7:45–54.
13. Simons DG, Hong CZ, Simons LS: Prevalence of spontane-

ous electrical activity at trigger spots and at control sites in 
rabbit skeletal muscle. J Musculoskel Pain 1995, 3:35–48.



Treatment of Myofascial Pain Syndrome Hong 349

14.• Simons DG, Hong CZ, Simons LS: Endplate potentials are 
common to midfiber myofascial trigger points. Am J Phys 
Med Rehabil 2002, 81:212–222.

This study demonstrated the high prevalence of endplate noise in 
the trigger point region.
15. Gerwin R, Simons D, Pongratz D: Neure ergebnisse zur 

pathogeneses myofaszialer schmerzsyndrome. Nerven-
heilkunde 2002, 21:35–37.

16.•• Hong CZ: Myofascial pain therapy. J Musculoskel Pain 
2004, 12:37–43.

This is the most recent review article that describes myofascial 
pain therapy.
17. Bajaj P, Bajaj P, Graven-Nielsen T, Arendt-Nielsen L: Trig-

ger points in patients with lower limb osteoarthritis.  
J Musculoskel Pain 2001, 9:17–33.

18. Hsueh TC, Yu S, Kuan TS, Hong C-Z: Association of active 
myofascial trigger points and cervical disc lesion. J Formos 
Med Assoc 1998, 97:174–180.

19. Bogduk N, Simons DG: Progress in fibromyalgia and 
myofascial pain. Neck pain: joint pain or trigger points? In 
Pain Research and Clinical Management, vol 6. Edited by 
Vaeroy H, Mersky H. Amsterdam: Elsevier; 1993:267–273.

20. Hsieh CY, Hong CZ: Effect of chiropractic manipula-
tion on the pain threshold of myofascial trigger point. 
In Proceedings of the 1990 International Conference of 
Spinal Manipulation. Los Angeles: Los Angeles College of 
Chiropractic; 1990:359–363.

21. Lee PS, Lin P, Hsieh LF, Hong CZ: Facet injection to con-
trol the recurrent myofascial trigger points: a case report.  
J Rehab Med Assoc ROC 1998, 26:41–45.

22. Borg-Stein J, Simons DG: Myofascial pain. Arch Phys Med 
Rehabil 2002, 83:(Suppl 1):S40–S47.

23. Hong CZ: Specific sequential myofascial trigger point 
therapy in the treatment of a patient with myofascial pain 
syndrome associated with reflex sympathetic dystrophy. 
Australasian Chiropractic & Osteopathy 2000, 9:7–11.

24.• Kostopoulos D, Rizopoulos K: The Manual of Trigger Point 
and Myofascial Therapy. Thorofare, NJ: SLACK Inc.; 2001.

This is one of the most recent books of manual therapy on 
myofascial pain.
25. Kraft GH, Stanton DF, Mein EA: Manual medicine. Phys 

Med Rehabil Clin N Am 1996, 7:679–932.
26. Melzack R: Myofascial trigger points: relation to acupunc-

ture and mechanism of pain. Arch Phys Med Rehabil 1981, 
62:114–117.

27. Hong CZ, Chen YC, Pon CH, Yu J: Immediate effects of 
various physical medicine modalities on pain threshold of 
the active myofascial trigger points. J Musculoskel Pain 
1993, 1:37–52.

28. Hsieh CY, Adams AH, Tobis JS, et al.: Effectiveness of 
four treatments for subacute low back pain: a randomized 
clinical trial. Spine 2002, 27:1142–1148.

29. Lewit K: Manipulative Therapy in Rehabilitation of the 
Locomotor System, edn 2. Oxford: Butterworth Heine-
mann; 1991.

30. Lewit K: Postisometric relaxation in combination with 
other methods of muscular facilitation and inhibition. 
Manual Med 1986, 2:101–104.

31. McCain GA, Bell DA, Mai FM, et al.: A controlled study 
of the effects of a supervised cardiovascular fitness training 
program on the manifestations of primary fibromyalgia. 
Arthritis Rheum 1988, 31:1135–1141.

32. Howlett TA: Hormonal responses to exercise and training: 
a short review. Clin Endocrinol 1987, 26:723–742.

33. Hsueh TC, Cheng PT, Kuan TS, Hong CZ: The immediate 
effectiveness of electrical nerve stimulation on myofascial 
trigger points. Am J Phys Med Rehabil 1997, 76:471–476.

34. Hou CR, Tsai LC, Cheng KF, et al.: Immediate effects 
of various physical therapeutic modalities on cervical 
myofascial pain and trigger point sensitivity. Arch Phys 
Med Rehabil 2002, 83:1406–1414.

35. Tanrikut A, Özaras N, Kaptan HA, et al.: High voltage 
galvanic stimulation in myofascial pain syndrome.  
J Musculoskel Pain 2003, 11:11–15.

36. Snyder-Mackler L, Bork C, Bourbon B, et al.: Effect of 
helium-neon laser on musculoskeletal trigger points. Phys 
Ther 1986, 66:1087–1090.

37. Kleinkort JA, Foley RA: Laser acupuncture: its use in physi-
cal therapy. Am J Acupunct 1984, 12:1251–1256.

38. Lewit K: The needle effect in relief of myofascial pain. Pain 
1979, 6:83–90.

39. Gunn CC: Treatment of Chronic Pain. Intramuscular 
Stimulation for Myofascial Pain of Radiculopathic Origin. 
London: Churchill Livingston; 1996.

40. Fischer AA: Treatment of myofascial pain. J Musculoskel 
Pain 1999, 7:131–142.

41. Chu J, Yuen K, Wang B, et al.: Electrical twitch-obtaining 
intramuscular stimulation in lower back pain. Am J Phys 
Med Rehabil 2004, 83:104–111.

42. Baldry PE: Superficial dry needling. In Fibromyalgia 
Syndrome: A Practitioner’s Guide to Treatment. Edited by 
Chaitow CL. Edinburgh: Churchill Livingston; 2000.

43. Goddard G, Karibe H, McNeill C, Vallafuerte E: Acu-
puncture and sham acupuncture reduce muscle pain in the 
myofascial pain patients. J Orofac Pain 2002, 16:71–76.

44.•• Cummings TM, White AR: Needling therapies in the 
management of myofascial trigger point pain: a systemic 
review. Arch Phys Med Rehabil 2001, 82:986–992.

This article is a meta-analysis of different trials on the efficacy of 
needling therapies in the treatment of MTrP pain.
45.•  Kuan TS, Chen JT, Chen SM, et al.: Effect of botulinum 

toxin on endplate noise in myofascial trigger spots of rabbit 
skeletal muscle. Am J Phys Med Rehabil 2002, 81:512–520.

This study clarified the mechanism of treatment with botulinum 
toxin for myofascial pain.
46. Cheshire WP, Abashian SW, Mann JD: Botulinum toxin in the 

treatment of myofascial pain syndrome. Pain 1994, 59:65–69.
47. Wheeler AH, Goolkasian P, Gretz SS: A randomized, 

double-blind, prospective pilot study of botulinum toxin 
injection for refractory, unilateral, cervicothoracic, paraspi-
nal, myofascial pain syndrome. Spine 1998, 23:1662–1667.

48. Graboski CL, Gray DS, Burnham RS: Botulism toxin A 
versus bupivacaine trigger point injections for the treatment 
of myofascial pain syndrome: a randomized double blind 
cross over study. Pain 2005, 118:170–175.


