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Abstract

Background: Positional release therapy (PRT) has been suggested as an effective treatment for myofascial trigger points (MTrPs).
Considering the mechanism of PRT, a new modified technique, known as Manual Passive Muscle Shortening (MPMS), is introduced
for the treatment of MTrPs.

Objectives: To compare the effects of MPMS and PRT on the sensitivity of latent MTrPs in the upper trapezius and determine the
active cervical lateral flexion range.

Methods: In this double-blind randomized controlled trial, 30 female university students, who were identified with latent MTrPs
of the upper trapezius, were recruited from Tabriz University of Medical Sciences, Tabriz, Iran. The participants were randomly
allocated into experimental (n, 15) and control (n, 15) groups. The experimental group was treated with the MPMS technique, while
the control group received PRT. The participants took part in 3 treatment sessions, as well as a follow-up session 1 week after the third
session. During each session, the second physiotherapist, who was blind to the pretreatment information, applied the appropriate
technique. The visual analogue scale (VAS), pressure pain threshold (PPT), and bilateral active range of cervical lateral flexion were
recorded to assess the effects of treatment. The first physiotherapist, who was blind to the treatment approach for the participants,
recorded the outcomes before treatment, during the first session, after treatment (third session), and in the follow-up.

Results: A total of 30 participants were included in the data analysis. In the follow-up, intergroup changes indicated a significant
increase in PPT (P = 0.000), a significant decrease in VAS scores (P = 0.002), and a significant increase in the right lateral flexion (P
=0.012) in the experimental group. Left lateral flexion also increased in this group, although it was not statistically significant (P =
0.254). At the end of the study, there were no significant differences between the groups (P> 0.05).

Conclusions: According to the results, both MPMS and PRT were effective techniques in immediate pain relief of upper-trapezius

MTrPs. Therefore, MPMS may be used as a new technique in the treatment of MTrPs.
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1. Background

Positional release therapy (PRT) is an indirect and pas-
sive manual technique, which uses tender points and com-
fort position to relieve musculoskeletal pain and related
dysfunctions. In this technique, the affected part of the
body is moved through all 3 planes of movement, while
palpation of tender points is used as a guide to determine
the position of comfort (usually the shortened position of
a muscle). Pressure on the position of comfort (90 sec-
onds in orthopedic patients and 3 minutes in neurologic
patients) evokes therapeutically significant physiological
responses in tissues and results in pain relief, improved
mobility, and resolution of dysfunction (1-3).

Previous studies have reported the use of PRT in the
treatment of different disorders, such as low back pain (4),

ankle sprain (5) and plantar fasciitis (6). One of the ap-
plications of PRT is the management of myofascial trigger
points (MTrPs). MTrPs are hyperirritable spots in the taut
and palpable bands of a skeletal muscle or its fascia. MTrPs
are painful on compression and can resultin referred pain,
motor dysfunction, referred tenderness, and autonomic
phenomena (7).

Although MTrPs can develop in any muscle groups,
previous studies have revealed that the upper trapezius is
probably the most commonly affected muscle by MTrPs (8,
9). It seems that PRT has beneficial effects on MTrPs. In
this regard, Kelencz et al. reported that PRT was effective
in reducing pain and muscle tension among patients with
upper-trapezius MTrPs (3). Moreover, Mohammadi Kojidi
et al. found decreased pain intensity and MTrP sensitivity
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in patients with upper-trapezius MTrPs following 3 treat-
ment sessions of PRT (10).

Although PRT can be an effective technique for the
treatment of MTrPs, it has few disadvantages: 1) thera-
pist’s fatigue while holding and moving the whole limb
in 3 planes of movement, and 2) careful adjustment of the
patient’s position, considering the small range of motion
(ROM) causing optimal relaxation of tissues (typically2 to3
degrees). It may be assumed that movements further than
the ideal ROM stretch the antagonistic muscles or oppos-
ing fascial tissues, resulting in a proprioceptive or neural
spillover and reactivation of the facilitated segment (11).

Considering the mechanism of PRT, we suggested a
new technique, known as Manual Passive Muscle Shorten-
ing (MPMS) in which the origin and insertion of the in-
volved muscle were approximated by the therapist, and
the position was held for 90 seconds. Itis assumed that this
modified technique can have the same effects as PRT.

2. Objectives

The objective of this trial was to compare the effects of
the suggested therapeutic technique (MPMS) and PRT on
pain intensity and pressure pain threshold (PPT) of latent
MTrPs in the upper trapezius and to determine the active
range of cervical spine lateral bending.

3. Methods

3.1. Design, Population, and Setting

This double-blind, parallel-group, randomized clinical
trial was conducted in a referral governmental physiother-
apy clinic, affiliated to Tabriz University of Medical Sci-
ences, Tabriz, Iran. The regional ethics committee of Tabriz
University of Medical Sciences approved the study proto-
cols (code, TBZMED.REC.13940940). This study was also reg-
istered in the Iranian registry of clinical trials (registration
number, IRCT2015100724412N1).

Female university students, identified with latent
MTrPs in the upper trapezius, were recruited from Tabriz
University of Medical Sciences via posting on the univer-
sity’s notice board between May 2016 and July 2016. At
baseline, a physiotherapist evaluated the presence of la-
tent MTrPs in the upper trapezius muscle by manual palpa-
tion, using the diagnostic criteria described by Simons and
colleagues. These criteria included the presence of a hyper-
sensitive tender spot in a taut band of the upper trapezius
muscle, local twitch response, and reproduction of the typ-
ical referred pain pattern of MTrP in response to compres-
sion (7). Once the MTrP was located, its position was sta-
bilized on the skin with a waterproof marker. Afterwards,

the volunteers were evaluated in terms of the inclusion cri-
teria.

The inclusion criteria were as follows: 1) age, 18 - 35
years; 2) a latent trigger point in the upper trapezius mus-
cle on the left or right side (11, 12); 3) normal body mass in-
dex (BMI); 4) local pain score of 3 - 7/10 on the visual ana-
logue scale (VAS), elicited by 2.5 kg/cm? pressure with an
algometer (13,14); and 5) being nonathletic.

On the other hand, the exclusion criteria were as fol-
lows: 1) diagnosis of cervical radiculopathy or myelopa-
thy by a primary care physician (11, 14-16); 2) diagnosis
of fibromyalgia syndrome (11, 14, 16); 3) neck or shoulder
surgery within the pastyear (13,15); 4) history of myofascial
pain therapy in the cervical region within the past month
before the study (13, 14, 16); and 5) sensory disturbances in
the trapezius region (14). All the participants were given
clear explanations of the tests and treatments and signed
the informed consent forms before participation in this
study.

Based on the data (mean =+ SD) reported by Alagesan et
al. (17) about the effects of PRT on MTrPs, 15 subjects were
recruited in each group (80% power; 5% alpha;and 10% at-
trition rate).

3.2. Randomization and Interventions

The participants were randomly allocated into exper-
imental and control groups, using a computer-generated
randomized block of numbers (block size, 2; allocation ra-
tio, 1:1). A therapist, not involved in the study, performed
the allocation procedure. Participants in both groups re-
ceived 3 treatment sessions (10, 18) on 3 consecutive days.
The experimental group was treated with the MPMS tech-
nique, while the control group received PRT. In each treat-
ment session, the second physiotherapist, who was blind
to the pretreatment information, applied the appropriate
technique.

3.2.1. MPMS

In the MPMS technique, the subject remained in a
prone position with the cervical spine in a neutral position
and therapist standing on the affected side. The origin and
insertion of the upper trapezius muscle (base of the neck
and acromion process of the scapula bone) were approx-
imated by the therapist’s hands; this position was main-
tained for 90 seconds. The procedure was repeated 3 times
within 1-minute intervals.

3.2.2. PRT

In this technique, the participant remained in a supine
position with the cervical spine in a neutral position, while
the therapist stood on the affected side. Digital pressure
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was applied on the identified MTrP, and the subject rated
the level of pain. Pressure on MTrP was maintained to iden-
tify the position of ease. Then, the head was laterally flexed
towards the side of the trigger point, while the therapist
held the subject’s forearm and abducted the shoulder to
approximately 90°. The ideal position of ease, ie, the po-
sition where a reduction of at least 70% in pain was pro-
duced, was maintained for 90 seconds, followed by the pas-
sive return of the body part to an anatomically neutral po-
sition (17, 19). The procedure was repeated 3 times within
1-minute intervals.

3.3. Outcome Measures

The outcome measures included PPT, pain intensity,
and bilateral active ROM of cervical spine lateral flexion.
The first physiotherapist, who was blind to the treatment
allocation, recorded the outcomes before treatment (at the
beginning of the first session) and after treatment, ie, at
the end of the third session (5 minutes after treatment) (10,
20) and in the follow-up. In each session, the order of as-
sessment was randomlay determined, using a table of ran-
dom numbers. The follow-up was performed 10 days after
the first session (1 week after the third session) (18, 21).

3.3.1.PPT

PPT is the minimal amount of pressure where a sense
of pressure first changes to pain or discomfort (22). In this
study, PPT was measured with a digital algometer (Wag-
ner, Force TenTM FDX model), consisting of a 1 cm-wide
disk, pressed vertically on the MTrP. Since this equipment
requires constant calibration, it was calibrated regularly
through autocalibration by the device. Prior to recording
PPT in the identified MTrP, a PPT-familiarization test was
performed on the biceps muscle for all volunteers. To pro-
voke pain, continuous pressure was applied at a rate of 1
kg.cm?.s™ (11,23, 24 ) until pressure was associated with pain
for the patient (11).

3.3.2. VAS

VAS was used to evaluate pain intensity. VAS is a 10-
cm horizontal line with 2 extremes: no pain (0) and worst
imaginable pain (10) (25). The volunteers were introduced
to VAS, and continuous pressure was applied on the MTrP
at a rate of 1 kg.cm?.s* until reaching 2.5 kg/cm? using the
algometer. The participants were asked to place a vertical
mark on the VAS line (11, 24). All patients were asked to lay
down ina prone position, and the neck was placed in a neu-
tral position during PPT and VAS evaluations (24).

3.3.3. Active ROM of Lateral Flexion
The active ROMs of left lateral flexion (LLF) and right lat-
eral flexion (RLF) were measured in the cervical spine with
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auniversal goniometer. The goniometer axis was placed on
the spinous process of the seventh cervical vertebra, and
the fixed arm was placed vertical to the floor. The subject
was instructed to laterally bend the neck to the maximum
degree possible and align the moving arm with the mid-
line of the cervical spine (26). All outcome measures were
assessed 3 times within 30-second intervals, and the aver-
age values were used for data analysis (20).

3.4. Statistical Analysis

Before statistical analysis, the collected data were
coded; therefore, the analysis process was blinded. Nor-
mal distribution of each variable was assessed by means of
Kolmogorov-Smirnov test (P> 0.05). The mean scores and
standard deviations (SDs) were calculated for each variable
in the first, third, and follow-up sessions. Within-sessions
changes were assessed in each group with repeated mea-
sures ANOVA test. Also, post-hoc comparison was per-
formed with Bonferroni test. Intergroup differences were
assessed with independent t test. All analyses were per-
formed, using SPSS version 15. P-value less than 0.05 was
considered statistically significant (confidence level, 95%).

4. Results

Atotal of 47 patients were recruited in this study, while
only 30 were considered eligible (15 cases per group) (Fig-
ure 1). The majority of the patients were right-handed with
trigger points in the right upper trapezius muscle. The de-
mographic characteristics of the participants are listed in
Table 1. The mean (£ SD) age of the participants was 21.37
(1.40) years, the mean (SD) weight was 57.67 (6.61) kg, and
the mean (SD) height was 162.50 (5.38) cm. Overall, 27 (70%)
participants were right-handed with MTrPs in the right up-
per trapezius muscle. No adverse events were observed
during or after treatments. All the participants were in-
cluded in the analysis, and there were no missing data.

Table 1. The Baseline Characteristics of the Participants

Variables Exp (n=15) Con (n=15) PValue
Age, ye 21.67 £1.49 21.07 =128 0.24
Weight, kg 57.00 & 639 (6.3) 5833 & 6.99 0.059
Height, cm 161.80 + 5.57 163.20 = 5.29 0.48
BMI, kg/m® 2177 £1.83 218721 0.89

Abbreviations: BMI, body mass index; Con, control group; Exp, experimental
group.

The results of Kolmogorov-Smirnov test showed nor-
mal distribution of the variables in both groups (P> 0.05).
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Figure 1. The Chart

Atbaseline, no significant differences were found in terms
of age, height, weight, BMI, PPT, VAS scores, RLF, or LLF be-
tween the groups (P > 0.05). Therefore, both groups were
comparable in all aspects at baseline.

In the follow-up session, the results of repeated mea-
sures ANOVA indicated a significant increase in the mean
PPT in the experimental group (0.87; P=0.000). The mean
PPTalsoincreased in the control group, although it was not
statistically significant (0.40; P=0.74). In both groups, the
mean VAS scores decreased significantly in the follow-up
session (MPMS, -1.8, P=0.002; PRT, -1.1, P = 0.022).

RLF increased in the experimental (2.7; P = 0.012) and
control (1.9; P=0.090) groups. In addition, LLF increased in
both groups during the sessions, although it was not statis-
tically significant (MPMS, 1.9, P = 0.254; PRT, 0.73, P= 0.436).
The collected data and treatment outcomes are presented
in Table 2. The results of independent t test revealed no sig-
nificant differences in PPT, VAS scores, RLF, or LLF between

the groups (Figures 2 - 5).
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Figure 2. Trend in the Mean Scores of Pressure Pain Threshold (PPT)
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Table 2. Treatment Outcomes®

Outcomes Groups PValue
MPMS PRT (Control)
Pressure pain threshold (PPT)
Before treatment 229+0.78 2.56 £ 0.89 0.38
After treatment 272072 2731+ 078 0.95
Follow-up 317+ 0.66 2.96 + 0.52 0.36
Visual analogue scale (VAS)
Before treatment 479 £1.80 439 £159 0.52
After treatment 4.55 £1.81 4.22+199 0.64
Follow-up 2.90 £2.06 323171 0.64
Right lateral flexion (RLF)
Before treatment 38.95 £3.73 38.04 + 6.22 0.63
After treatment 39.28 +4.27 37.84 +5.80 0.44
Follow-up 41.66 + 3.69 40.01+ 5.86 0.36
Left lateral flexion (LLF)
Before treatment 37.57 £ 4.81 38.66 £ 5.50 0.56
After treatment 37.9 £ 5.42 38.90 +4.74 0.59
Follow-up 39.48 £ 5.61 39.39 +4.56 0.96
Values are expressed as mean =+ standard deviation.
6 Visual Analouge Scale (VAS) - MPMS
e e Xe e PRT

Mean Score
w

Before Treatment Immediately After
Treatment

Follow Up

Figure 3. Trend in the Mean Scores of Visual Analogue Scale (VAS)

5. Discussion

The results of this study showed that both MPMS
and PRT could reduce MTrP sensitivity and increase ROM
among subjects with latent MTrPs in the upper trapezius
muscle. The mean intergroup changes were not signifi-
cantly different. The control group experienced a signifi-
cantdecline in pain and improvement in the active RLE. PPT
and active LLF also increased, although it was not statisti-
cally significant.
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Figure 5. Trend in the Mean Scores of Left Lateral Flexion (LLF)

In previous studies, PRT has been applied for the treat-
ment of MTrPs and other disorders. Alagesan et al. in-
dicated that 7 consecutive treatment sessions of PRT de-
creased pain and significantly increased the active ROM of
lateral flexion, in contrast with the present study (17). The
observed discrepancy may be due to the longer duration of
treatment and use of additional methods (such as exercise
and heat) in the mentioned study. Kumaresan et al. also
reported a significant decrease in pain and an increase in
ROM after 7 treatment sessions with PRT (27).

Mohammadi Kojidi et al. investigated the effects of
PRT versus active soft tissue therapy on pain and ROM
in women with latent MTrPs. The participants received 3
treatment sessions within 1-day intervals. Similar to the
present study, VAS scores decreased, while the active ROM
of contralateral flexion increased insignificantly. In con-
trast to the present study, PPT improvement was statisti-
cally significant in the mentioned research (18). In another
study, Mohammadi Kojidi investigated the effects of PRT
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on the latent MTrPs of upper trapezius among computer
users. The results regarding the significant improvement
of PPT confirm the findings of the present study (10).

Additionally, Renu Pattanshetty etal. compared the im-
mediate effects of myofascial release technique, PRT, and
passive stretching on pain responses, ankle dorsiflexion,
and plantar flexion in chronic plantar fasciitis after a single
treatment session. Although all groups showed a signifi-
cantdecrease in pain, similar to the present study, ROM im-
provement in the PRT group was less significant than other
treatments (6). Moreover, Doley et al. investigated the ef-
fect of PRT and deep transverse friction massage on the glu-
teus medius trigger points. The participants received treat-
ment on alternate days for 3 days. Both groups showed a
significant improvement in PPT, whereas the massage re-
sulted in more improvement in PPT, compared to PRT (28).

Although the physiological mechanisms explaining
the effects of PRT are still largely theoretical, propriocep-
tion and nociceptive theories are the most commonly dis-
cussed mechanisms describing the therapeutic effects of
PRT. The analgesic effects of this technique can be ex-
plained by the nociceptive hypothesis. According to this
hypothesis, placing patients in a position of ease may re-
lax the injured tissues and lead to the local perfusion of flu-
ids such as blood and lymph. This arterial filling can result
in the removal of sensitizing inflammatory mediators, fol-
lowed by pain relief and ROM improvement (29).

Restricted movement may be due to hyperactivity of
the myotatic reflex arc, caused by excessive gamma gain.
According to the proprioception theory, movement in the
direction of greatest ease reduces the tension on the af-
fected tissues and minimizes stimulation of the affected
proprioceptors in PRT. In fact, positioning the muscle in
the position of ease for a short period in PRT (90 seconds
for general orthopedic patients and 3 minutes for neuro-
logic patients) (1) reduces the gamma gain, thereby allow-
ing the hyperactive reflex arc to return to its original state
and increase ROM (30).

In PRT, the involved muscle is placed in a shortened
and comfortable position. It seems that muscle shortening
by therapists can have similar effects to PRT. The possible
mechanism of this modified technique is somehow simi-
lar to PRT and can be explained by Korr’s model. Moreover,
the muscle spindle activity may decrease by placing the af-
fected muscle in a shortened position, which enables the
central nervous system to decrease gamma discharge ac-
tivity and inhibit the facilitated segment of the spinal cord.

Overall, shortening of the extrafusal fibers or placing
them in a position of ease decreases the intrafusal and
extrafusal fiber disparities and reduces the gamma dis-
charge. This enables the muscle to return to its normal
resting length, as the hyperactive muscle spindles cease to

fire (31, 32). As mentioned earlier, in the present study, the
MPMS group experienced a significant decrease in pain, an
increase in PPT, and improvement in active RLF; active LLF
also increased, although it was not statistically significant.

The novelty of the present study was investigation of
the effects of a new modified manual technique on the la-
tent MTrPs of upper trapezius. As the results indicated,
MPMS has beneficial effects on the upper-trapezius MTrPs,
which are even more favorable than PRT in some occasions.

5.1. Limitations

The present study had several limitations. In this study,
a small sample of female students with latent MTrPs was
recruited. Therefore, further studies with a larger sample
of both genders and active MTrPs are suggested. More-
over, holding more PRT and MPMS sessions, inclusion of a
sham control group, and long-term follow-ups are recom-
mended for future studies.

5.2. Conclusion

According to the results of this randomized controlled
trial, PRT and MPMS were both effective techniques in the
treatment of latent MTrPs of the upper trapezius. Further-
more, MPMS technique can be introduced as a new and ef-
fective technique for the treatment of latent MTrPs. This
modified technique can be easily applied to small and su-
perficial muscles. One of the advantages of this technique
compared to PRT is the therapist’s less fatigue, as there is
no need to move the entire limb to achieve the position of
greatest comfort.
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