
1 
 

Comparison between the Immediate Effect of Manual Pressure 

Release and Strain/counterstrain Techniques on Latent Trigger Point 

of Upper Trapezius Muscle 

 

Farshad Okhovatian, PhD, PT1, Sedigheh sadat Naimi, PhD, PT 2 , Royah 

Mehdikhani, MSc, PT 3 

1) Professor of physiotherapy, Physiotherapy Research Center, Shahid Beheshti 

University of Medical Sciences, Tehran, Iran 

2) Assisstant Professor of Physiotherapy, Rehabilitation Faculty, Shahid 

Beheshti University of Medical Sciences, Tehran, Iran 

3) MSc of Physiotherapy, Rehabilitation Faculty, Shahid Beheshti University of 

Medical Sciences, Tehran, Iran 

 

 

 

 

 

Corresponding author. Tel: 0098  912 327 75 24 

fax: 0098 241 218 68 12 

E-mail address: Mehdikhani.r@gmail.com 

 

 

 



2 
 

Objective: This study compare the immediate effect of manual pressure release 

(MPR) and strain/counterstrain (SCs) techniques on latent trigger point of upper 

trapezius muscle. 

Methods: Sixty-six volunteers (mean age, 24.73±1.63) participated in this study. 

Subjects underwent a screening process to establish the presence of MTrPs in the 

upper trapezius muscle as described by Simons et al (Myofascial pain and 

dysfunction, 1999). Subjects were divided randomly into 3 groups: MPR group, SCs 

group and a placebo group, which received a sham ultrasound. The outcome measure 

was the pressure pain threshold (PPT) and visual analogue scale (VAS) on the MTrP 

in the upper trapezius muscle by an assessor blinded to the treatment allocation of the 

subject. 

Results: The experimental groups showed a trend toward an increase in PPT levels 

and decrease in VAS after the intervention procedures. Within-group effect sizes 

were large in the MPR and SCs groups (d >1), and small to medium in the placebo 

group (d~0.4). Comparing between MPR and SCs groups showed significant 

differences in PPT and VAS changes (P<0.05). 

Conclusions: MPR and SCs techniques are superior to sham ultrasound in 

immediately reducing pain in patients with non-specific neck pain and upper 

trapezius MTrP, but MPR technique is better than SCs technique. 

  

Key Indexing Terms: upper trapezius, latent trigger point, manual pressure 

release, strain counterstrain. 
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Introduction 

Myofascial trigger points (MTrPs) are claimed to be a common source of 

musculoskeletal pain in people presenting to manual therapists for treatment. 

Simons1 has contended that MTrPs are often inadequately diagnosed and treated 

due to insufficient training and knowledge of practitioners. MTrPs are claimed 

to be a source of local and referred pain, and may create additional complaints 

by reducing joint range of motion and producing autonomic disturbance. 

Patients with MTrPs can present with complex clinical findings and the 

underlying cause of MTrPs has been the subject of much speculation.2 

Travell and Simons3 clinically define a myofascial trigger point (MTrP) as “a 

hyperirritable spot in skeletal muscle that is associated with a hypersensitive 

palpable nodule in a taut band.” MTrPs can develop from a number of 

conditions including: genetics, aging, and performing a strenuous activity.4 

MTrPs can be brought on by macrotrauma or by cumulative microtrauma. 

Abnormal posture, repetitive motion, or psychological stresses are examples of 

cumulative microtrauma.3-5 Formation and presence of a MTrP is correlated 

with muscle pain, weakness, and movement dysfunction.3,6-14 There are a variety 

of modalities purported to relieve or diminish the symptoms associated with 

MTrPs, including ischemic compression,3,15,16 massage,3,18-22 needling,3,23-31 

vapocoolant spray and stretch,3,15,31,32 electrical stimulation,33-37 laser 

therapy,33,38-40 ultrasound,41-49 and diathermy.50 
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Sustained manual pressure, referred to in this paper as ‘manual pressure release’ 

(MPR), and previously referred to as ‘ischemic compression,’ ‘inhibition’, and 

‘trigger point pressure release,’ is one of a number of techniques advocated for 

the treatment of MTrPs. MPR is performed by applying tolerably painful, 

persistent manual pressure, usually with the thumb or fingertip, against the 

tissue barrier of a MTrP.2 There is evidence that the palpable MTrP bands and 

nodules are a result of localized bulging and shortening of the sarcomeres in a 

muscle fiber to produce ‘contraction knots’ and ‘contraction discs’.3,51 

The upper trapezius is probably the muscle most often beset by MTrPs.52,53 

Fischer measured the PPT of eight different muscles with a pressure algometer 

and determined that the upper trapezius was most sensitive to the pressure of the 

muscles tested.54 The two trigger point locations in the upper trapezius 

commonly refer pain along the posterolateral aspect of the neck, behind the ear 

to the temple.2  

Sustained manual pressure, referred to in this paper as ‘manual pressure release’ 

(MPR), and previously referred to as ‘ischemic compression,’ ‘inhibition’, and 

‘trigger point pressure release,’ is one of a number of techniques advocated for 

the treatment of MTrPs. MPR is performed by applying tolerably painful, 

persistent manual pressure, usually with the thumb or fingertip, against the 

tissue barrier of a MTrP.1 

A recent systematic review of manual therapies in treatment of MTrPs 

concluded that there were few studies analysing treatment of MTrPs using 
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manual therapy.58 As MTrPs are characterized by restricted range of motion of 

the affected tissues.1  

Fernandes-De-Las-Penas et al. (2005) suggested the necessity of including 

changes on range of motion of the affected tissues after MTrP treatment. 

Manual therapy is a inexpensive method and could be used in everywhere, 

without instrument. These treatments don’t have any side effects, but we don’t 

know which of manual therapy techniques is more effective. 

The aim of the present study is to compare the immediate effects of manual 

pressure release and strain counterstrain on an upper trapezius latent trigger 

point. It was hypothesised that the MPR & SCS interventions would elicit 

reductions in trigger point sensitivity and pain intensity that would not be seen 

following sham ultrasound. 

Methods 

This study was a randomised, single-blind, sham controlled clinical trial. The 

study was conducted at the Physical Therapy Research Center (PTRS) of 

Shahid Beheshti University of Medical Sciences in the Iran and approval for the 

study was obtained from the PTRS Research Ethics Sub-Committee. Data 

collection occurred between October 2010 and June 2011. 

The sample size and power calculations were performed with a local software 

(Tamaño de la Muestra, 1.1, Madrid, Spain). The calculations were based on 

detecting a 20% difference in pressure pain threshold (PPT) at post intervention 
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data, assuming an SD of 10%, an α level of .05, and a desired power of 80%. 

These assumptions generated a sample size of at least 20 subjects per group. 

The participants  

Through local newspaper advertisements, Sixty six female students from Zanjan 

University, Iran, between the ages of 18-35 years suffering from neck/shoulder 

pain corresponding with the area covered by the upper Trapezius muscle were 

recruited. They were healthy individuals, diagnosed with latent MTrPs in the 

trapezius muscle. Subjects were randomly divided into 3 groups for treating 

MTrPs: 24 subjects in MPR group; 22 subjects in SCS group; and 20 subjects 

were in the control group, who received sham ultrasound. 

To locate trapezius MTrPs, we followed the exploration diagnostic criteria 

established by Simons et al (1999): 

1. Presence of palpable taut band in a skeletal muscle. 

2. Presence of a hypersensitive tender spot in the taut band. 

3. Local twitch response provoked by the snapping palpation of the taut band. 

4. Reproduction of the typical referred pain pattern of the MTrPs in response to 

compression. 

5. Spontaneous presence of the typical referred pain pattern and/or patient 

recognition of the referred pain as familiar (Gerwin et al., 1997).  

If only the four first criteria were satisfied, the MTrP was considered to be 

latent. If all of the aforementioned criteria were present, was considered to be 

active (Simons et al., 1999; Gerwin et al., 1997). 
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For criteria 4, MTrP pressure tolerance was assessed using a mechanical Force 

gauge. 

The assessor applied continuous pressure with the force gauge at approximately 

a rate of 1 kg/cm2/s, until it recorded a pressure of 2.5 kg/cm2. Pressure 

thresholds lower than 3 kg are considered to be abnormally low (Fischer, 1996). 

If the referred pain evoked by the MTrP was obtained before 2.5 kg/cm2, 

criteria 4 was seen to be fulfilled. 

Subjects were excluded if they exhibited any of the following: 

1. Diagnosis of fibromyalgia syndrome  

2. History of a whiplash injury, 

3. History of cervical spine surgery, 

4. Diagnosis of cervical radiculopathy or myelopathy determined by their 

primary care physician; 

5. Having undergone myofascial pain therapy within the past month before the 

study. 

Each subject read a Study Information Sheet and signed an Informed Consent 

Form before enrolment in the study. The randomization scheme was generated 

by using the web site Randomization.com <http://www.randomization.com>. 

To ensure equal numbers in the groups, subjects were randomized in blocks of 

two. Sealed opaque envelopes were prepared containing the assigned treatment 

and numbered consecutively. Subjects were allocated to the next available 

envelope number. 
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Interventions 

Manual pressure release 

For manual pressure release technique, the subject laid supine with the cervical 

spine in a neutral position. Subjects had been encouraged to relax as much as 

possible. The therapist had identified the latent MTrPs in the upper trapezius 

muscle by using pincer palpation. The clinician applied non-painful pressure 

and had slowly increased it by her thumb over the MTrPs until she felt a tissue 

resistance barrier. This level of pressure was maintained until release of the 

tissue barrier was felt; then, the pressure was increased until a new barrier was 

reached. This process was repeated until there was no TrP tension/tenderness or 

60 s had elapsed, whichever occurred first.59,60 

Strain counterstrain 

For strain/counter-strain technique, the subject sat on the chair with relaxed 

upper extremities. The therapist had identified the latent MTrPs in the upper 

trapezius muscle by using pincer palpation. Once located, the therapist applied 

gradually increasing pressure to the MTrP until the sensation of pressure 

became one of pressure and pain. At this time, she was created a new position 

with less tension resulting in a subjective reduction of pain of up to 75%. In the 

present study, the position that led to reduce pain, was ipsilateral side-flexion of 

the cervical spine with slightly contra lateral rotation and upper limb abduction. 
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This position was maintained for 90 seconds. Finally, the subject was slowly 

placed to neutral position (Meseguer et al., 2006; Ibanez-Garcia et al., 2009).   

Sham ultrasound 

A Novin ultrasound (512X model) machine was used. 

The subject was informed that pulsed ultrasound was going to be used; they 

should not feel any sensation of heat or pain. If they did perceive such a 

sensation they were asked to inform the therapist and the machine would be 

turned down. Since this was a sham procedure, such adjustment made no actual 

difference. Ultrasound lotion was applied over the MTrPs and the ultrasound 

head was moved slowly over the upper trapezius muscle in the region of the 

MTrPs for 2 min. The machine’s integrated timer was used to alert the clinician 

when 2 min had elapsed.61,62 Ultrasound was chosen because subjects are not 

aware of the apparatus being connected or disconnected, allowing them to be 

used as a control group. This same method has been used in earlier studies 

(Gemmell et al., 2008). 

Pressure Pain Threshold 

Pressure pain threshold (PPT) is defined as the minimal amount of pressure 

where a sense of pressure first changes to pain (Kostopoulos et al., 2008). An 

algometer (Taivan, model 512X) was used in this study. This device consist of a 

round rubber disk (area, 1cm) attached to a pressure (force) gauge. 
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A pressure of 2.5 kg/cm2 was applied on MTrPs. The VAS was used to evaluate 

a possible change in pain intensity. Each participant was instructed to indicate 

the intensity of pain by marking a 10-cm horizontal line with 2 extremes: no 

pain and worst imaginable pain. Subjects were advised to not utilize drugs such 

as: opioid and non-opioid analgesics, anti-inflammatory drugs and anti-

depressants.  

Subjects received the treatments, as described for each group, after which the 

same measurements were performed. Examiner 1 (neurologist) performed the 

outcome measures, having been blinded to the treatment techniques, while 

examiner 2 (physical therapist) performed the treatment techniques. In our 

study, all measurements were made by a 3th year chiropractic student, who had 

been trained by a chiropractor with 16 years of clinical experience. 

Intra-class correlation coefficient (ICC) was used for assessing intra-examiner 

repeatability of PPT readings taken from the four pre-intervention trials. The 

intra-rater reliability of pressure algometry has been found to be high on the 

same day i.e., ICC = 0.87, P<0.0001. It should be mentioned that a 30 seconds 

resting period time was allowed between each trial. 

Analysis of data 

Data was analyzed with the SPSS package (version 16). Mean and standard 

deviations of the values were calculated for each variable. A normal distribution 

of quantitative data was assessed by means of the Kolmogorov–Smirnov test (P 

> 0.05 ). Baseline features were compared between groups using the One way 
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ANOVA. Within-group differences were assessed with the dependent t-test. 

Within-group effect sizes were calculated using Cohen’s d coefficient. Inter-

group comparisons between both studies groups were also achieved with the 

independent t-test. The statistical analysis was conducted at a 95% confidence 

level. The P-values less than 0.05 were considered as statistically significant. 

Results: 

No significant difference has found for age (P = 0.61), weight (P = 0.73), height 

(P = 0.37) and BMI (P = 0.49) between groups, Moreover, there were no 

differences between groups for the PPT (P = 0.55) or the VAS (P = 0.33), so it 

could be assumed that all study groups were comparable at the start of the 

study.  

The mean changes in both experimental and control groups were compared 

using an independent t-test, and were found to be significantly different. 

Between MPR and control group (p< 0.0001, t=22.88, for PPT and p<0.0001, t= 

-16.93 for VAS), between SCS and control group (p< 0.0001, t= 16.33 for PPT 

and p< 0.0001, t= -15.42 for VAS). 

The differences in pre-post PPT and VAS were significant between the groups 

(p< 0.05, t=7.14, for PPT and p<0.0001, t= -4.22 for VAS). Table 1 & 2 show 

within-group effect sizes at each assessment on three study groups. 

Effect sizes were calculated using Cohen’s d, and can be interpreted as being 

large (d=0.8), medium (d=0.5) and small (d=0.2) (Cohen, 1988). Table 3 shows 

within-group effect sizes at each assessment on three study groups. 
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Discussion 

The present study found that the application of manual pressure release and 

strain/counter-strain techniques over latent MTrPs in the upper trapezius muscle 

induced a decrease in pressure pain sensitivity, and pain intensity. Further, the 

pre-post effect sizes were large in the both intervention groups suggesting a 

strong clinical effect, whereas the effect size of the control group was small to 

mediun. Our study is the first one to compare changes on pressure pain 

sensitivity and pain intensity after the treatment of latent MTrPs in the upper 

trapezius muscle with MPR and SCS techniques. 

Explanations implicating local structures such as muscle spindles (Hubbard, 

1996) and end-plates (Borg-Stein and Simons, 2002) have been proposed for 

tender point identified using myofascial pain syndrome procedures, but it is also 

likely that peripheral and central pain sensitization may explain some tender 

point pain (Lewis et al., 2008). Some published papers have previously 

analyzed the effectiveness of ischemic compression technique in the treatment 

of either latent or active MTrPs (Hong et al., 1993; Hanten et al., 2000; Fryer 

and Hodgson, 2005; Fernadez de las Penas et al., 2006). All these studies found 

that the ischemic compression technique induced an increase in PPT levels over 

the MTrPs, which is in agreement with our results after the application of either 

neuromuscular or strain/counter-strain intervention. Atienza-Meseguer et al. 

(2006) reported that the application of strain/counter-strain technique also 

produced an increase in PPTs. Previous and current findings provide evidence 
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that the application of compression interventions can be effective for the 

reduction of pressure pain sensitivity over MTrPs. 

Treatment of latent upper trapezius MTrPs with 60s of MPR or 90s SCs 

decreased significantly the sensitivity of MTrPs. These results have shown that 

MPR and SCs were effective therapy for MTrPs in the upper trapezius muscle. 

These findings are consistent with previous reports of Hou et al (2002) who 

found that MPR decreased the sensitivity of MTrPs. 

Simons (2004) proposed an integrated hypothesis of the aetiology of MTrPs,  

where acute or chronic muscle overload results in trauma to the motor endplate 

and subsequent release of acetylcholine. Excessive amounts of acetylcholine 

result in the formation of contraction knots (areas of localized sarcomere 

shortening), which are in a state of continued contraction and result in local 

ischaemia and hypoxia. The combination of increased energy demand in the 

face of loss of energy supply causes the release of sensitizing noxious 

substances, which are proposed to be responsible for the pain associated with 

MTrPs. Autonomic effects can modulate the increased acetylcholine release and 

contribute to the positive feedback cycle (Simons 2004). 

Simons (2004) has proposed that appropriate treatment of MTrPs involves 

lengthening the sarcomeres, which reduces the energy consumption and; 

sequentially, it cease the release of noxious substances. There are a number of 

possible mechanisms behind the effectiveness of MPR and SCs. 
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Simon et al (2002) has proposed these techniques may equalize the length of 

sarcomeres in the involved MTrP; consequently, decrease the palpable knot and 

pain.  

Hou et al (2002) have suggested the pain reduction in MTrPs following MPR 

may result from reactive hyperemia in the local area, due to counterirritant 

effect or a spinal reflex mechanism, probably produce reflex relaxation of the 

involved muscle. About Strain/counterstrain technique, is thought to achieve its 

benefits by means of an automatic resetting of muscle spindles which would 

help to dictate the length and tone into the affected tissues. 

Evidence that may indicate central nervous system sensitization, mediated by 

large-diameter myelinated Ab afferents (Price et al., 1989; Siddall and Cousins, 

1998), has recently been found in relation to tender point activity (Lewis et al., 

2010). Strain/counterstrain technique, is thought to achieve its benefits by 

means of an automatic resetting of muscle spindles which would help to dictate 

the length and tone of the affected tissues (Chaitow, 2001; Jones, 1981). Based 

on Wong and Schauer-Alvarez., 2004 and current findings, it seems that 

strain/counterstrain technique might be effective in reducing tenderness and 

local pain provoked by tender points. 

Our results have shown that SCs and MPR was effective therapy for MTrPs in 

the upper trapezius muscle. In addition, it is not found any publications have 

compared the effect of these indispensible techniques i.e, MPR and SCs. 

According to this study, both of intervention group effect sizes were large, but 
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MPR technique is better than SCs technique, probably its due to differences in 

measure of therapist pressure, in addition, the clinician applies a pressure over 

the MTrPs until a tissue resistance barrier is felt in MPR technique, but in SCs 

treatment method, the clinician increases the pressure on the MTrPs until the 

sensation of pressure feels, in other word, in MPR technique the measure of 

pressure is objective, but in SCs technique is subjective.   

It should be mentioned that the current study has several limitations. First of all, 

this study merely examined the immediate effect on both treatment techniques. 

Second, the participants in this study were asymptomatic and may not be typical 

of the population presenting to manual therapists for treatment. Finally, 

according to previous researches SCs technique cause an increasing in range of 

motion, so, future studies can compare effect of MPR and SCs techniques on 

range of cervical lateral flexion. 

 

 

 

 

 

 

 

 

 



16 
 

 

 

 

 

 

 

 

 

 

 

 

References: 

1. Simons, D.G. Understanding effective treatments of myofascial trigger points. Journal 

of Bodywork and Movement Therapies; 2002, 6 (2), 81–88. 

2. Simons, D.G., Travell, J.G., Simons, L.S. Myofascial Pain and Dysfunction, The 

Trigger Point Manual, The Upper Extremities, vol. 1., second ed. Williams and 

Wilkins, Baltimore, USA; 1999. 

3. Travell, J.G., Simons, D.G. Myofascial Pain and Dysfunction: the Trigger Point 

Manual, vol. 1. Williams & Wilkins,  Baltimore, MD; 1989, p. 80, 87, 89, 99. 

4. Cheng, R. Combination laser/electrotherapy in pain management. In: Second 

Canadian Low Power Laser Conference, Ontario, Canada; 1987. 

5. Fishbain, D.A., Goldberg, M., Meagher, B.R., et al. Male and female chronic pain 

patients categorized by DSM-III psychiatric diagnostic criteria. Pain; 1986, 26, 

181e197. 

6. Horowitz, L., Sarkin, J.M. Video display terminal operation: a potential risk in the 

etiology and maintenance of temporomandibular disorders. Journal of 

Craniomandibular Practice; 1992, 10 (1), 43e50. 

7. Graven-Nielsen, T., Svensson, P., Arendt-Nielson, L. Effects of experimental muscle 

pain on muscle activity and coordination during static and dynamic motor function. 

American Journal of Physiological Pharmacology; 1991, 69 (5), 683e694. 

8. Hong, C.Z., Simons, D.G. Pathophysiologic and electrophysiologic mechanisms of 

myofascial trigger points. Archives of Physical Medicine and Rehabilitation; 1998, 

79, 863e872. 



17 
 

9. Liley, A. An investigation of spontaneous activity at the neuromuscular junction of 

the rat. Journal of Physiology; 1956, 132, 650e686. 

10. Mense, S. Considerations concerning the neurological basis of muscle pain. Canadian 

Journal of Physiological Pharmacology; 1991, 69, 610e616. 

11. Mense, S. Nocioreception from skeletal muscle in relation to clinical muscle pain. 

Pain; 1993, 54, 241e289. 

12. Mense, S. Referral of muscle pain: new aspects. American Pain Society Journal; 

1994, 3, 1e9. 

13. Mense, S. Biochemical pathogenesis of myofascial pain. Journal of Musculoskeletal 

Pain; 1996, 4, 145e162. 

14. Simons, D.G., Hong, C.-Z., Simons, L.S. Nature of myofascial trigger points: active 

loci. Journal of Musculoskeletal Pain; 1995, 3 (Suppl.), 124. 

15. Simons, D.G. Clinical and etiological update of myofascial pain from trigger points. 

Journal of Musculoskeletal Pain; 1996, 4, 93e121. 

16. Kostopoulos, D., Nelson, A.J., Ingber, R.S., Larkin, R.W. Reduction of spontaneous 

electrical activity and pain; 2008. 

17. Cantu, R., Grodin, A. Myofascial Manipulation: Theory and Clinical Applications. 

Aspen, Gaithersburg, MD; 1992. 

18. Ebel, A., Wisham, L. Effect of massage on muscle temperature and radiosodium 

clearance. Archives of Physical Medicine and Rehabilitation; 1952, 33, 399e405. 

19. Fernandez-de-las-Penas, C., Alonso-Blanco, C., Fernandez-Carnero, J., Miangolarra-

Page, J.C. The immediate effect of ischemic compression technique and transverse 

friction massage on tenderness of active and latent myofascial trigger points: a pilot 

study. Journal of Bodywork and Movement Therapies; 2006, 10 (1), 3e9. 

20. Pemberton, R. The physiologic influence of massage. In: Mock, H., Pemberton, R., 

Coulter, J. (Eds.), Principles and Practice of Physical Therapy, vol. 1. WF Prior, 

Hagerstown, MD;1939. 

21. Prentice, W. The use of electroacutherapy in the treatment of inversion ankle sprains. 

Journal of National Athletic Training Association; 1982, 17 (1), 15e21. 

22. Sjolund, B., Eriksson, M. Electroacupuncture and endogenous morphines. Lancet; 

1976, 2, 1085. 

23. Tappon, F. Healing Massage Techniques: Holistic, Classic and Emerging Methods. 

Appleton & Lange, East Norwalk, CT, USA, pp; 1988, 43e51. 

24. Hammeroff, S., Crago, B., Blitt, C., et al. Comparison of bupivacaine, etidocaine, and 

saline for trigger point therapy. Anesthesia and Analgesia; 1981, 60, 752e755. 

25. Jaeger, B., Skootsky, S. Double blind, controlled study of different myofascial trigger 

point techniques; 1987, Pain 4 (Suppl.), 292. 

26. Lewit, K. The needle effect in relief of myofascial pain. Pain; 1979, 6, 83e90. 

27. Melzack, R., Wall, P., 1965. Pain mechanics: a new theory. Science 150, 971e979. 

28. Melzack, R., Stillwell, D., Fox, E. Trigger points and acupuncture points for pain: 

correlation and implications. Pain; 1977, 13, 3e23. 

29. Rantanen, J., Thorsson, O., Wollmer, P., Hurme, T., Kalimo, H.,. Effects of 

therapeutic ultrasound on the regeneration of skeletal myofibers after experimental 

muscle injury. American Journal of Sports Medicine; 1999, 27 (1), 54e59. 

30. Kostopoulos, D., Rizopoulos, K.J. Effect of topical aerosol skin refrigerant (spray and 

stretch technique) on passive and active stretching. Journal of Bodywork and 

Movement Therapies; 2008, 12 (2), 96e104. 

31. Melzack, R. Myofascial trigger points: relation to acupuncture and mechanism of 

pain. Archives of Physical Medicine and Rehabilitation; 1981, 62, 114e117. 



18 
 

32. Castel, V. Pain management with acupuncture and transcutaneous electrical nerve 

stimulation technique and photo simulation (laser). In: Symposium on Pain 

Management. Walter Reed Medical Center; 1982, Nov. 

33. Clement-Jones, V. Increased B-endorphin but not metenkephalin levels in human 

cerebral spinal fluid after acupuncture for recurrent pain. Lancet; 1980, 8, 946e948. 

34. Hooker, D.N. Electrical stimulating currents. In: Zollo, S., Touboul, P. (Eds.), 

Therapeutic Modalities for Allied Health Professionals, vol. 74. McGraw-Hill, New 

York; 1998, p. 105. 

35. Hsueh, T.-C., Cheng, P.-T., Kuan, T.-S., Hong, C.-Z. The immediate effectiveness of 

electrical nerve stimulation and electrical muscle stimulation on myofascial trigger 

points. American Journal of Physical Medicine and Rehabilitation; 1997, 76, 

471e476. 

36. Malizia, E. Electroacupuncture and peripheral B-endorphin and ACTH levels. Lancet; 

1979, 8, 535e536. 

37. Laakso, E., Richardson, C., Cramond, T. Pain scores and side effects in response to 

low level laser therapy for myofascial trigger points. Laser Therapy; 1967, 9, 67e72. 

38. Saliba, E., Foreman, S. Power laser. In: Zollo, S., Touboul, P. (Eds.), Therapeutic 

Modalities for Allied Health Professionals. McGraw-Hill, New York, p, pp. 1998, 

325e326. 

39. Snyder-Mackler, L., Bork, C. Effect of helium neon laser irradiation on peripheral 

nerve sensory latency. Physical Therapy; 1988, 68, 223e225. 

40. Aguilera, F.J.M., Martin, D.P., Masanet, R.A., Botella, A.C., Soler, L.B., Morell, F.B. 

Immediate effects of ultrasound and ischemic compression techniques for the 

treatment of trapezius latent myofascial trigger points in healthy subjects: a 

randomized controlled study. Journal of Manipulative and Physiological 

Therapeutics; 2009, 32, 515e520. 

41. Draper, D.O., Prentice, W.E. Therapeutic ultrasound. In: Zollo, S., Touboul, P. (Eds.), 

Therapeutic Modalities for Allied Health Professionals. McGraw-Hill, New York, pp. 

1998, 263e309. 

42. Draper, D.O. Ten mistakes commonly made with ultrasound use: current research 

sheds light on myths. Athletic Training; 1996, 2 (2), 95e106. 

43. Gam, A., Warming, S., Larser, L., Jenson, B., Hoydalsmo, O., Allon, I., Anderson, B., 

Gotssche, N.E., Peterson, M., Mathiesen, B. Treatment of myofascial trigger-points 

with ultrasound combined with massage and exercise : a randomized controlled trial. 

Pain; 1998, 77, 73e79. 

44. Gulick, D.T., Barsky, J., Bersheim, M., Katz, K., Lescallette, M. Effect of ultrasound 

on pain associated with myofascial trigger points. Journal of Orthopedic and Sports 

Physical Therapy; 2001, 31 (1), A-19. 

45. Mardimen, S., Wessel, J., Fisher, B., 1995. The effect of ultrasound on the mechanical 

pain threshold of healthy subjects. Physiotherapy81 (12), 718e723. 

46. McDarmid, I., Burns, P.,. Clinical applications of therapeutic ultrasound. 

Physiotherapy; 1987, 73, 155. 

47. Srbely, J.Z., Dickey, J.P., Lowerison, M., Edwards, A.M., Nolet, P.S., Wong, L.L. 

Stimulation of myofascial trigger points with ultrasound induces segmental 

antinociceptive effects. Pain; 2008, 139, 260e266. 

48. Williams, A., McHale, I., Bowditch, M. Effects of 1 MHz ultrasound on electrical 

pain threshold perception in humans. Ultrasound in Medicine and Biology; 1987, 13, 

249. 



19 
 

49. McCray, R.E., Patton, N.J. Pain relief at trigger points: a comparison of moist heat 

and shortwave diathermy. Journal of Orthopedic and Sports Physical Therapy; 1984, 

5 (4), 175e178. 

50. Mense, S., Simons, D.G., Hoheisel, U., Quenzer, B. Lesions of rat skeletal muscle 

after local block of acetylcholinesterase and neuromuscular stimulation. Journal of 

Applied Physiology; 2003, 94, 2494–2501. 

51. Sciotti, V., Mittak, V., DiMarco, L., Ford, L., Plezbert, J., Santipadri, E., 

Wigglesworth, J., Ball, K. Clinicalprecision of myofascial trigger point location in the 

trapezius muscle. Pain; 2001, 93 (3), 259–266. 

52. Wade, R. Trigger points in the upper trapezius or normal subtrapezial anatomy? 

Physiotherapy Canada; 2001, 53 (3), 219–222. 

53. Fischer, A. Pressure algometry over normal muscles. Standard values, validity and 

reproducibility of pressure threshold. Pain; 1987, 30, 115–126. 

54. Hubbard DR.  Chronic and recurrent muscle pain: pathophysiology and treatment and 

review of pharmocologic studies. Journal of Musculoskeletal Pain; 1996, 4:123e43. 

55. Borg-Stein J., Simons DG. Myofascial pain. Archives of Physical Medicine and 

Rehabilitation; 2002, 83(Suppl. 1):S40e8. 

56. Lewis C., Flynn TW. The use of strain/counterstrain in the treatment of patients with 

low back pain. J Man Manip Ther; 2001, 9:92—8. 

57. Lewis CO., Souvlis T., Sterling M., 2010. Sensory characteristics of tender points in 

the lower back. Manual Therapy 15:451e6. 

58. Hanten, W.P., Olson, S.L., Butts, N.L., Nowicki, A.L. Effectiveness of a home 

program of ischemic pressure followed by sustained stretch for treatment of 

myofascial trigger points. Physical Therapy; 2000, 80, 997–1003. 

59. Fryer G, Hodgson L.The effect of manual pressure release on myofascial trigger 

points in the upper trapezius muscle. J Bodywork Mov Ther 2005; 9:248—255. 

60. Ibanez-Garcia J, Alburquerque-Sendin F, Rodriguez-Blanco C, Girao D, Atienza- 

Meseguer A, Planella-Abella S, et al. Changes in masseter muscle trigger points 

following strainecounterstrain or neuro-muscular technique. Journal of Bodywork and 

Movement Therapies 2009;13:2e10. 

61. Gemmell H, Miller P, Nordstrom H. Immediate effect of ischemic compression and 

trigger point pressure release on neck pain and upper trapezius points: a randomised 

controlled trial. Clin Chiropr 2008; 11:30-6. 

62. Blikstad A, Gemmell H. Immidiate effect of activator TrP therapy and myofascial 

band therapy on non-specific neck pain in patients with upper trapezius trigger points 

compared to sham ultrasound: A randomized controlled trial. clin chiropractic 2008; 

11:23-29. 

63. Cohen J. Statistical Power Analysis for the Behavioural Sciences. Lawrence Erlbaum 

Associates, Hillsdale, NJ. 1988 ; 1-43. 

64. Chaitow L. Muscle energy. Edinburgh: Churchill Livingstone;  2001. 

65. Jones LN. Strain and counterstrain. Newark, Ohio: American Academy of 

Osteopathy; 1981. 

 

 

 

 

 

 



20 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tables: 

 
Table 1Clinical pre-intervention data for each group at the beginning of the study 

                                   Manual Pressure Release       Strain/Counterstrain            Control        P-value                   
Pressure Pain Threshold             3.23±0.80                               3.06±0.82                            3.30±0.53          0.55             

Visual Analogue Scale               6.17±0.63                               5.86±0.64                            6.00±0.79          0.33           

Values are expressed as mean ± S.D. 

 

 

 

 

 

 

Table 2 Pre-post values of each group 

 

                                     Manual Pressure Release       Strain/Counterstrain             Control         
                                                        Pre-Post                          Pre-Post                  Pre-Post 
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Pressure Pain Threshold               3.23±0.80;4.53±0.87          3.06±0.82; 3.94±0.73       3.30±0.53;3.39±0.56                                    

Pain Intensity 2.5kg/cm2              6.17±0.63;3.25±0.67          5.86±0.64; 4.05±0.65       6.00±0.79;5.70±1.03       

Values are expressed as mean ± S.D. 
 

 

Table 3 Effect Sizes 

 PPT VAS 

Manual Pressure Release 1.55 4.53 

Strain/Counterstrain 1.01 2.94 

Control 0.35 0.33 

 


