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\ ABSTRACT \

The purpose of this study was to compare the effect
of myofascial trigger points pressure release
versus exercises therapy in chronic cervical
myofascial pain dysfunction syndrome. It was
found that each of the pain intensity, the neck
disability index, and the range of motion of active
neck side bending were more significantly
improved in the group of myofascial trigger points
pressure release. Three treatment sessions of
myofascial trigger points pressure release are
enough, while at least three sessions of exercises
are necessary; for the treatment of chronic
cervical myofascial pain dysfunction syndrome.
Key Words: Cervical myofascial pain dysfunction
syndrome, myofascial trigger points pressure
release, exercises therapy.

| INTRODUCTION |

ervical myofascial pain dysfunction
‘ syndrome has a very high incidence; it

also has a very high recurrence rate®.
Among 164 patients suffering from chronic
head and neck pain, 55% had myofascial pain
dysfunction  syndrome'’. A study by
Schifmann and colleagues (1990)** upon 269
subject showed that 33% of the neck pain
patients have myofascial trigger points in the
upper trapezius muscle.

Myofascial pain dysfunction syndrome
is a result of hyperirritable spots located within
a taut band of skeletal muscle fibers. These
spots are called myofascial trigger points,
which are painful in compression and give rise
to referred pain, tenderness, muscle tightness,
and fascial restriction®>. Hou and colleagues
(2002)®® described neck pain, headache,
muscle stiffness, dizziness, sweating, nausea,
vomiting, and insomnia as the common
complaints of patients suffering from cervical
myofascial pain dysfunction syndrome. They
mentioned that the most muscle to be affected
by that syndrome is the upper trapezius

muscle. Poor neck posture, acute trauma
(whiplash injury), and muscle overload are the
major causes of upper trapezius myofascial
pain®. Simons and Travell (1999)** stated that
trigger points in the upper trapezius refer pain
to the forehead, angle of the mandible and side
of the neck.

Several physical therapy modalities have
been utilized for the treatment of myofascial
pain  dysfunction syndrome, such as;
transcutaneous electrical nerve stimulation,
iontophoresis, interferential current
stimulation, ultrasonic, acupuncture, and hot
packs?3*.  Soft tissues manual therapy
techniques can be used successfully, either as a
sole modality or in conjunction with other
physical therapy modalities; for the treatment
of muscle-fascia disorders in myofascial pain
dysfunction syndrome®. Manheim (2001)*
recommended myofascial release as the
treatment of choice, if the patient has a chronic
condition that causes tightness and restrictions
in the soft tissues; which are characteristics of
cervical myofascial  pain  dysfunction
syndrome.

Barnes (1999)*, Manheim (2001)*, and
Baldry and Thompson (2005)° said that
myofascial trigger points pressure release
focuses directly on the restricted myofascial
elements within which the myofascial trigger
points are located. They stated that most of
other treatment modalities rather than
myofascial release are ineffective because the
myofascial tightness remains untreated, and
the normal pain-free function cannot be
resumed.

Stretching is  complementary  to
myofascial trigger points pressure release as
Holey and Cook (1997)? demonstrated that, a
myofascial trigger point is effectively
deactivated if the muscle in which it lies is
restored to its normal resting length. Exercises
therapy has been used effectively in the
treatment of musculoskeletal disorders such as
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myofascial pain  dysfunction  syndrome.
Exercises are intended to reduce pain, reduce
muscle spasm, increase range of motion, and
improve coordination of the muscles™.
According to the literature, myofascial
trigger points pressure release was used in
treating trigger points of various body
muscles, but not for the upper trapezius
muscle, hence there is need to investigate the
effect of myofascial trigger points pressure
release in patients with chronic cervical
myofascial pain dysfunction syndrome of the
upper trapezius. Aim of the present study is to
compare the efficacy of myofascial trigger
points pressure release Vversus exercises
therapy on the pain, functional status, and
range of neck side bending in patients with
chronic cervical myofascial pain dysfunction
syndrome of the upper trapezius muscle.

[ MATERIALS AND METHODS |

Thirty Subjects (9 males & 21 females),
diagnosed as chronic cervical myofascial pain
dysfunction syndrome (in one of the upper
trapezei muscles), were selected for the study.
Patients were excluded from the study if they
have neck or shoulder surgery within the past
year, clinical evidence of radiculopathy, or
history of disk disease, degenerative joint
disease, fracture, or dislocation in the cervical
vertebrae. Subjects have been randomly
assigned to two equal groups, so that 15
subjects have been assigned to group (A), and
received myofascial trigger points pressure
release of the upper trapezius muscle. The
other 15 subjects have been assigned to group
(B), and received an exercises program.

Both groups were evaluated for pain
intensity, and neck side bending (to the
opposite side of the treated upper trapezius
muscle), before the first treatment session,
after the fourth treatment session by two days,
and also at three intermediate evaluations
(before the second, third and fourth treatment
sessions). Both groups were evaluated for the
functional status before the first treatment
session and after the fourth treatment session
by two days. Pain intensity has been measured
using visual analogue scale (VAS), the
functional status has been assessed using the

neck disability index (NDI), while the range of
motion (ROM) of active neck side bending has
been measured using OB Goniometer (Myrin
Goniometer).

Myofascial trigger points pressure
release technique was applied in the first group
and consisted of two steps; the first step was to
identify and locate the trigger points in the
affected upper trapezius muscle, using trigger
points palpation. Trigger points were identified
and felt as firm and localized hyperirritable
nodules within the belly of the muscle®.
Palpation was followed by the second step;
which is the trigger points pressure release
technique®. As a beginning pressure, the length
of time for each pressure varied from eight to
twelve seconds, and then it was increased
gradually for the maximum of twenty
seconds’*!. The total duration of pressure was
for five minutes or more (upon each trigger
point) until the release was felt by the fingers'.

Stretching of the upper trapezius was
applied after the release technique??.
Stretching was applied for four times in each
set; and two sets were performed in each
treatment session®®. Stretching of the upper
trapezius muscle was applied also in the
second group. Then patients performed gentle
range of motion exercises in the supine lying
position*®. Shoulder shrugging and isometric
neck exercises were also applied, thereby
strengthening the neck muscles*®. All subjects
were given postural exercises (as a home
program), to be applied daily during the
conduct of the study®®. They were also
instructed for advices to be followed*.

\ RESULTS |

The mean age of group (A) was 29, with
a standard deviation of 7.8. Its minimum age
was 21 years, and the maximum age was 45
years. The mean age of group (B) was 35.4,
with a standard deviation of 8.9. Its minimum
age was 20 years, and the maximum age was
49 years. A significant difference was found
between the pre-treatment and post-treatment
values of the pain intensity (VAS), and the
functional scale (NDI); by the use of Wilcoxon
signed ranks test. A significant difference was
found between the pre-treatment and post-
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treatment values of the range of motion
(ROM) of active neck side bending; by the use
of paired t-test.

Pain intensity curve (in group A) has
been plotted according to the pre-treatment
evaluation "1% evaluation”" (before beginning
of the first treatment session), and the post-
treatment evaluation "5™ evaluation” (after the
fourth treatment session by two days), and also
according to the three intermediate evaluations
2 3 & 4™ evaluations” before each of the
2" through the 4™ treatment session (to
determine the effect of the previous treatment

session). The curve is shown in figure (1). The
curve showed gradual decline of pain
intensity. A mild decline of the pain curve
occurred after the first treatment session,
(evaluated before the second session). A
moderate decrease of pain intensity was
observed after the second treatment session.
The most improvement began to occur after
the third treatment session, and the decline
decreased again, but with  moderate
improvement; recorded at the post- treatment
evaluation (after the 4™ treatment session by
two days).

¢
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Fig. (1): Pain curve in group (A).

The range of motion curve for active
neck side bending (in group A) has been made
according to the five evaluation times. The
curve is shown in figure (2). The curve
illustrated that the range of motion of active
neck side bending (to the side opposite to the

affected upper trapezius) was increased
gradually through the whole treatment
sessions, with the most increase in the curve
inclination recorded at the third evaluation,
indicating that the most improvement was
following the second treatment session.
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Fig. (2): Range of motion (ROM) curve of active neck side bending in group (A).

Pain intensity curve in group (B) is
shown in figure (3). The curve showed a
gradual decline of pain intensity. A mild
decline of the pain curve occurred after the
first treatment session, (evaluated before the

second session). A moderate decrease of pain
intensity was observed after the second
treatment session. The most improvement
began to occur after the third treatment
session, and the decline decreased again, but
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with moderate improvement; recorded at the
post- treatment evaluation (after the 4%

treatment session by two days).
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Fig. (3): Pain curve in group (B).

The range of motion curve for active
neck side bending in group (B) is shown in
figure (4). The curve illustrated that the range
of motion of active neck side bending (to the
side opposite to the affected upper trapezius)
was increased gradually through the whole

treatment sessions, with the most increase in
the curve inclination recorded at the third
evaluation, indicating that the most
improvement was following the second
treatment session.
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Fig. (4): Range of motion (ROM) curve of active neck side bending in group (B).

Mann-Whitney test has been used to
compare between the pre-treatment mean
values of pain intensity in both groups to
ensure that there was homogeneity between
these pre-treatment values. The same was done
for the neck disability index (NDI) (nhon-
parametric data). There was no significant
difference between both groups, at the pre-
treatment evaluation concerning, each of these
two dependant variables. Independent T-Test
has been also used to compare between the
pre-treatment mean values of the range of
motion (ROM) of active neck side bending
(parametric data) in both groups. There was no

significant difference between both groups at
the pre-treatment evaluation.

Mann-Whitney Test has also been used
to compare between the post-treatment mean
values of pain intensity in both groups. The
same was done for the neck disability index
(non parametric data). Independent T-Test has
also been used to compare between the post-
treatment mean values of the range of motion
of active neck side bending "parametric data"
of both groups. A significant difference was
obtained between both groups; concerning the
pain intensity, the neck disability index and the
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range of motion of active neck side bending, in
favor of group (A).

Post Hoc tests were used within each group, to
determine whether the differences between the
successive evaluation times of pain intensity,
and the range of neck side bending are
significant or not.

No significant difference between the 1%
and the 2" evaluations of pain intensity in
group  (A); indicating no  significant
improvement after the 1% treatment session. It
also indicated a significant difference between
each of the 2" and 3", 3" and 4™, and between
the 4™ and 5" evaluations. The highest
significance (hence the most improvement of
pain) occurred after the 3 session (recorded at
the 4™ evaluation). A significant difference
was found between the 1% and 2™, 2" and 3",
and between the 3" and 4™ evaluations of the
range of neck side bending in group (A); with
the most significance (hence the most
improvement) after the second session
(recorded at the 3™ evaluation). No significant
difference was found between the 4™ and 5"
evaluation, so the last sidgnificant improvement
has occurred after the 3" session.

A significant difference of pain intensity
in group (B), was only found between the 3™
and 4™ evaluations (after the 3" session), with
no significant differences between other
evaluations. There are no significant
differences between each of the 1% and 2",
and 2" and 3" evaluations of range of motion
of active neck side bending in group (B).
Significant differences were also found
between each of the 3" and 4™ 4™ and 5"
evaluations, with the most significance (hence
the most improvement) after the 3™ session.

\ DISCUSSION \

This short term study was designed to
compare the efficacy of myofascial trigger
points pressure release versus an exercises
program in cases of chronic cervical
myofascial pain dysfunction syndrome of the
upper trapezius. Results of the study revealed
that both of the independent variables were
effective treatment modalities; as within each
group there was a significant improvement in
each of the pain intensity, the functional status,
and the range of motion of active neck side

bending. However, the myofascial trigger
point's pressure release was more effective, so
more beneficial than the exercises program;
concerning each of the three dependant
variables. Results indicated that three
treatment sessions of myofascial trigger points
pressure release are enough, while at least
three sessions of the exercises program are
necessary; for the treatment of chronic cervical
myofascial pain dysfunction syndrome.

Unfortunately, there was no available
published research work on the individual
effects of myofascial trigger points pressure
release in the cases of upper trapezius
myofascial pain. However, it had been used in
combination with other treatment modalities®.
Other authors reported similar researches to
the present study. However, myofascial trigger
points pressure release was used in the
treatment of myofascial pain dysfunction
syndrome in other body muscles, rather than
the upper trapezius. These muscles are the
subscapularis muscle®, iliopsoas muscle®®,
neck and upper back muscles®, scalenei
muscles®, and shoulder girdle muscles™.

The results achieved by Hanten et al
(2000)%°, are not similar to the results of our
study. They divided 40 subjects with
myofascial pain dysfunction syndrome of the
neck and upper back muscles into two equal
groups and used trigger points pressure release
of the trigger points, followed by stretching
exercises in one group. The other group
received exercises only. Pain was measured by
visual analogue scale and pain intensity has
been decreased significantly within each group
after the fourth session in group (A), and the
fifth treatment session in group (B). In the
current study, beginning of the significant
decrease of pain intensity occurred after the
2" treatment session in group (A) with the
major improvement after the 3" treatment
session. The significant improvement of pain
intensity in group (B) occurred only after the
3rd treatment session. Results of the current
study indicated earlier pain relief than in the
study by Hanten and colleagues. It also
indicated that only three sessions are enough
for pain relief in the group of myofascial
trigger points pressure release, while at least
three sessions are needed in the group of
exercises program. The study of Hanten and
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colleagues supports our results in that a
significant reduction of pain intensity was
found between both groups in favor of the
group of myofascial release.

Results of the present study also
conform to the results achieved by Ingber
(2000)%®, concerning the decrease of pain
intensity and increase of range of motion.
Ingber used conservative care for three case
studies of shoulder impingement syndrome in
tennis racquetball players, they were treated
with subscapularis myofascial treatment using
weekly sessions of trigger points pressure
release followed by therapeutic stretching.
Patients had painful limited range of motion of
shoulder abduction and internal rotation before
the treatment sessions. Significant
improvement of pain intensity and range of
motion was reported after 2-3 treatment
sessions, and subjects had almost returned to
painless function after the treatment sessions,
which were for six sessions.

The results of Kostopoulos and Lekkas
(1995)% also support the results of the current
study in the group of myofascial trigger points
pressure release. They applied trigger points
pressure release followed by stretching and
strengthening exercises of the iliopsoas muscle
in cases of iliopsoas myofascial pain
dysfunction syndrome. The treatment resulted
in a decrease of the pain intensity, decrease of
the muscle tightness and restoring flexibility
and range of motion, but they didn't specify
the number of sessions needed for that.

It was found by Sucher (1990)* that
myofascial release was very effective in cases
of thoracic outlet with myofascial pain
dysfunction syndrome. This technique helped
to reverse the vicious circle of the syndrome
and progressively decreased the myofascial
tightness. Results of this study confirm our
results because myofascial release caused
decrease of pain intensity and increase of
range of motion. He also did not determine the
number of sessions needed to gain these
beneficial effects. The study by Sucher differs
from our study in the technique of myofascial
release, as he used myofascial release as a
general technique, while in the current study a
specific myofascial release technique has been

used for the trigger points themselves, which is
myofascial trigger points pressure release.

Elpers and  Griffith  (1999)
demonstrated that the use of myofascial
release techniques produced beneficial effects
in cases of shoulder girdle myofascial pain
dysfunction syndrome. It helped to reduce pain
and release connective tissues and muscular
restriction  before therapeutic  stretching
exercises. The treatment sessions were given
for 9 times while in our study it was only for 4
times. After 4 treatment sessions significant
improvement occurred and resulted in an
increase of the shoulder range of motion and a
decrease of pain complaint. These results are
near to the results of the current study in the
group of myofascial release, concerning the
most significant improvement of pain after the
3" treatment sessions in the current study.
However, our results contradict the their result
concerning the range of motion in which the
most increase occurred after the 4™ treatment
sessions, while in the current study the range
began its significant improvement only after
the third session.

There are multiple researches, which
were case studies, such as that made by Ramsy
(1997)% who investigated the effect of twelve
sessions of myofascial release in one patient
with masticatory myofascial pain dysfunction
syndrome, the patient also received heat,
massage and home exercises. After the
treatment, there was significant improvement
of pain intensity and no jaw pain was reported.
However, twelve sessions are too much, our
study was only for four treatment sessions and
they were enough to produce significant
improvement concerning the pain intensity, the
functional status and the range of motion.

Manheim (2001)* also has found in his
multiple case studies that myofascial release
was effective in cases of masticatory
myofascial pain dysfunction syndrome. He
found that the treatment of the temporalis
trigger point, using myofascial release was
extremely effective and completely resolved
the jaw pain complaint. Unfortunately, he also
used general myofascial release techniques
and not the technique that is specific for
trigger points therapy; which is myofascial
trigger points pressure release.
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Case studies were chosen by researchers
to investigate the effect of myofascial release
in cases of myofascial pain dysfunction
syndrome, because this design is particularly
suitable for an in-depth investigation of the
management of individual subjects. At the
same time, they allow treatment to be tailored
specifically to the needs of the subjects.
However the results of such studies can not be
generalized to the whole population®. So there
was a need to make a study on a number of
patients to determine the effect of myofascial
trigger points pressure release in patients with
cervical myofascial  pain  dysfunction
syndrome, also there was a need to use the
specific myofascial release technique for the
trigger points themselves; which is the
myofascial trigger points pressure release,
therefore we applied our study.

The available explanation of beneficial
effects of myofascial trigger points pressure
release was summarized by Simons and
Travell (1999)*. When digital pressure is
applied then released upon the soft tissues, it
improves the circulatory status in the area of
the taut band, thus reversing the existent
ischemia. In addition, there is mechanical
stretching of the soft tissues until the elastic
barrier is reached, and then a creep occurs.
Local endorphin and enkephalin release also
occurs in the brain, thus reducing the pain
complaint’.

Previous researches indicated that
exercises have great benefits in cases of
myofascial pain dysfunction syndrome even
when used as a sole treatment modality. Lewitt
and Simons (1984)* studied the effect of
stretching on trigger points of various body
muscles, and found that stretching produced
immediate pain relief in 94% of 351 patients.
These results are not similar to ours, as the
exercises program in the current study
produced a significant improvement of pain
intensity only after the third session, and not
immediately.

Burgess et al. (1988)° evaluated the
effect of muscle chilling with ethyl chloride
followed by stretching, compared with two
groups of reflexive inhibition therapy, and a
non-intervention in patients with myofascial
pain of the trapezius, sternocleidomastoid,
temporalis and masseter muscles. The

dependant variables were the pain intensity,
muscle tenderness and range motion. The first
group had more significant improvement than
the other two groups, in all of the dependant
variables. This is similar to the results of our
study in which there is beneficial effects on the
pain and range of motion. Jaeger and
colleagues (1986)°" reported that vapocoolant
spray could not produce anesthesia in the
subcutaneous tissue or muscle because of the
depth of the tissue. They suggested that, it is
the stretch that resulted in the decrease of
trigger point sensitivity, not the spray.

Ingber (1989)® recommended a home
program of stretching exercises, following the
trigger points dry needling. Sessions were at
weekly intervals for 2-3 months. These long-
term effects may be better than our short-term
effects in the current study. That preference is
because the short period of exercises
application (in the current study) has resulted
in a mild improvement of the pain until the
third session (which produced the best
improvement), and then the reduction of pain
intensity was mild again, so a longer period of
time may be needed to demonstrate the
treatment effects more obviously.

Dall  and  colleagues  (1993)%
recommended that the treatment regimen for
myofascial pain dysfunction syndrome should
include stretching as it leads to a significant
decrease of tenderness and a significant
increase in the range of motion. These results
confirm our results in the current study, in
which there was a significant increase of the
range of motion in the exercises group.

Arancio and Fricton (1993)° applied
stretching exercises in a random controlled
study, in cases of masticatory myofascial pain
dysfunction syndrome. The results showed that
the pain intensity decreased significantly, and
the range of motion increased significantly
only in the exercises group and not in the
control group. These results confirm the
beneficial effects of exercises on myofascial
pain dysfunction syndrome.

Hou and colleagues (2002)?* used spray
and stretch technique, active range of motion
exercises, TENS, hot packs, interferential
current, ischemic compression, and myofascial
release as a therapeutic combination in cases
of myofascial pain dysfunction syndrome of
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the upper trapezius. Results suggest that these
therapeutic modalities are most effective for
decreasing the pain, and increasing the neck
side bending range of motion. This is different
from the current study as the treatment has a
combined effect, while in our study there is an
individual effect for each one of the
myofascial trigger points pressure release, and
the exercises program.

The significant effects of the exercises
are due to reducing the overlap between actin
and myosin molecules, thus lengthening the
shortened sarcomeres in the area of the taut
bands. It also leads to wash of the metabolites
caused by ischemia of the taut bands, hence
reducing pain. Exercises also increase the
range of motion restricted by muscle spasm,
and strengthen the week muscles***°32,

There are no pervious studies, that have
compared the effect of myofascial trigger
points pressure release of the upper trapezius
muscle, versus the effect of exercises, in cases
of cervical myofascial pain dysfunction
syndrome. Hence this study has been made to
compare their effect, on thirty patients with
myofascial pain dysfunction syndrome of the
upper trapezius muscle. The upper trapezius
muscle was chosen in this study to be treated,
because it is the most common cervical muscle
to be affected by myofascial pain dysfunction
syndrome®.

There are other physical therapeutic
modalities that can only add to the beneficial
short term effects of myofascial trigger points
pressure release or exercises. These modalities
are such as ultrasonic**>*®, acupuncture™®*’,
and TENS™“°. Such modalities cause an
improvement in the signs and symptoms, and
are not treatment for the pathological changes.
That is because the short sarcomeres forming
the taut bands are not stretched, and the release
of the trigger points themselves does not
occur®®, so they have only a temporary effect,
without treatment of the pathology itself as do
our treatments.

Myofascial trigger points pressure
release and exercises were chosen to be used
in the current study, also in preference to some
modalities which are doubtful and have
contradictory results. These modalities are
such as dry needling, trigger points injection

and interferential. They are supported in their
efficacy by some studies®***°, but other
studies negate these effects®>*’.

There are some modalities that were
previously used for the treatment of
myofascial pain dysfunction syndrome but
recent studies demonstrated their minimum
treatment effects. These modalities are such as
analgesics and muscle relaxants'**. Therefore
these modalities are not suggested to be used
in addition to myofascial release or exercises,
or compared to any one of them in this study
or in other ones.

| REFERENCES |

1- Andrade, C.K. and Clifford, H.P.: Outcome-
based massage. Philadelphia, Lippincott,
Williams and Wilkins, 244-260, 2001.

2- Arancio, D.D. and Fricton, L.J.: Randomized
controlled study of exercises for masticatory
myofascial pain. J Orofac Pain, 7(1): 117-122,
1993.

3- Baldry, P.E. and Thompson, J.W.:
Accupuncture, trigger points and
musculoskeletal pain. Elsevier, Churchill,
Livingstone, 73-100, 207-222, 251- 273, 2005.

4- Barnes, J.M.: The basic science of myofascial
release. Journal of Bodywork and Movement
Therapies, 1(4): 231-238, 1999.

5- Beaton, M.K. and Jull, S.G.: Effectiveness of
manipulative physiotherapy in the management
of cervicogenic headache: A single case study.
Physiotherapy, 80(7): 417-423, 1994,

6- Burgess, J.A., Sommens, E.E., Truelore, E.L.
and Dworkin, S.F.: Short term effects of two
therapeutic methods on myofascial pain and
dysfunction of the masticatory system. J Prosth
Dent, 60(5): 606-610, 1988.

7- Chaitow, D.L., Delany, J.W., Lowe, O.J. and
Naghn, R.Y.. Clinical application of
neuromuscular techniques. Volume (1). The
upper body. Churchill, Livingston, 69-81,
2000.

8- Clay, J.H. and Pounds, M.A.: Basic clinical
massage therapy; Integrating anatomy and
treatment. Lippincott, Williams and Wilkins,
Philadelphia, Baltimore. 96-99, 2003.

9- Cumming, T.M. and While, A.R.: Needling
therapy in the management of myofascial
trigger point pain: A Systematic Review. Arch
Phys Med Reh, 82: 986-992, 2001.



Bull. Fac. Ph. Th. Cairo Univ., Vol. 15, No. (1) Jan. 2010

91

10- Dall, R.F., Clark, S.F. and Barnes, J.F.:
Exercises therapy in masticatory myofascial
pain. J Orofac Pain, 18: 17-29, 1993.

11- Delacerda, F.G.: A comparative study of three
methods of treatment for shoulder girdle
myofascial syndrome. JOSPT, 4(1): 51-54,
1982.

12-El Beialy, R.R.: Temporomndibular joint
(Order and disorders). The Egyptian printing
center. 29-46, 1988.

13- El Keblawy, M.A., Borhan, W.H., Sedik, E.
and Tawfik, M.O.: The use of acupuncture,
laser puncture and sonopuncture in the
treatment of chronic lumbar myofasial pain
syndrome. Bulletin Fac Phys Ther. Cairo
University. 3(1): 92-107, 1998.

14- Elpers, K.P. and Griffith, C.A.: The use of
myofascial release techniques as a component
of the rehabilitation of shoulder dysfunction: A
case study. JOSPT, 29(1): A-6, 1999.

15- Esenyel, H., Caglar, N. and Aldemir, T..
Treatment of myofascial pain. Am J Phys Med
Reh, 79(1): 48-52, 2000.

16- Esposito, A.M., Veal, L.S. and Farmon, D.R.:
Alleviation of myofascial pain with ultrasonic
therapy. J Prosth Dent, 51(1): 106-108, 1989.

17- Fricton, J.R., Kroening, R., Haley, D. and
Siegert, R.: Myofascial pain syndrome of the
head and neck: a review of the clinical
characteristics of 164 patients. Oral Surg Oral
Med Oral Pathol, 60: 615-623, 1985.

18- Geissler, P.R. and McPhee, P.M.:
Electrostimulation in the treatment of pain in
the mandibular dysfunction syndrome. J Dent,
14: 62-64, 1986.

19- Greenman, P.E.: Principles of manual
medicine, second edition. Baltimore, Williams
and Wilkins, 146-158, 1996.

20- Hanten, W.P., Olson, S.L., Butts, N.L. and
Nawicki, A.L.. Effectiveness of a home
program of ischemic pressure followed by
sustained stretch for treatment of myofascial
trigger points, Phys Th, 80(10): 977-1003,
2000.

21- Haworth, D.E.: Single case study of the effects
of multidisciplinary intervention in chronic
pain. JOSPT, 27(1): 78, 1998.

22- Holey, E.A. and Cook, E.M.:
Neuromusculoskeletal disorders. In Holey EA,
Cook EM: Therapeutic massage. Philadelphia,
WB Saunders, 77-100, 1997.

23-Hou, C.R., Tsai, L.C., Cheng, K.F., Chung,
K.C. and Hong, C.Z.: Immediate effects of
various physical therapeutic modalities on
cervical pain and trigger point sensitivity.
Archi Phys Med Rehabil, 83: 1406-1416, 2002.

24- Hsweh, T.C., Chen, J.T., Kuan, T.S. and Hong,
C.Z.: The immediate effectiveness of electrical
nerve stimulation and electrical muscle
stimulation on myofascial trigger points. Am J
Phys Med Reh, 76: 471-476, 1997.

25- Ingber, R.S.: lliopsoas myofascial dysfunction:
A treatable cause of a failed low back
syndrome. Arch Phys Med Reh, 70: 382-386,
1989.

26- Ingber, R.S.: Shoulder impingement syndrome
in tennis racquetball players treated with
subscapularis myofascial treatment. Arch Phys
Med Reh, 81: 679-82, 2000.

27- Jaeger, B.F., Reeves, J.L. and Krues, S.L.:
Quantification of changes in myofascial trigger
point sensitivity with the pressure alogometer
following passive stretch. Pain, 27: 203-210,
1986.

28- Kostopoulos, D.F. and Rizopoulos, K.L.: The
manual of trigger point and myofascial
therapy. Slack Incorporated. Grove Road,
Thorofare. 90-92, 2001.

29- Kostopoulos, M.D. and Lekkas, S.V.
Therapeutic intervention of low back pain due
to iliopsoas myofascial dysfunction. JOSPT,
21(1): 55- 56, 1995.

30- Lewitt, K.M. and Simons, D.G.: Myofascial
pain relief by post-isometric relaxation. Arch
Phys Med Reh, 65: 452-456, 1984.

31- Manheim, CJ.: The myofascial release
manual, 3rd ed. Grove Road, Thorofare, 20-53,
108-130, 2001.

32- McMillan, A.S., Nolan, M.A. and Lelly, P.J.:
The efficacy of dry needling and procaine in
the treatment of myofascial pain in Jaw
muscles. J Orofac Pain, 11; 307-314, 1997.

33- Mense, R.S., Simons, D.G. and Russell, 1.J.:
Muscle pain. Understanding its nature,
diagnosis, and treatment.  Philadelphia,
Lippincott, Williams and Wilkins, 158-169,
183-195, 219-236, 2001.

34- Murphy, G.J. and Island, G.S.: Physical
medicine modalities and trigger points
injections in  the  management  of
temporomandibular disorders and assessing
treatment outcome. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod, 83: 118-122, 1997.

35- Nicolakis, R.P., Erdegmas, M.B., Kop, F.A.
and Ansari, A.D.: Exercise therapy for
craniomandibular Disorders. Arch Phys Med
Reh, 81: 1137-1142, 2000.

36- Ramsy, S.M.: Holistic Manual therapy
Techniques. J Am Osteop Ass, 24(4): 759-785,
1997.

37- Raustia, S.A., Odont, K.L. and Pdjola, W.R.:
Acupuncture compared with stomatognathic
treatment for TMJ dysfunction. Part I1l: Effect



92

Myofascial Trigger Points Pressure Release Versus Exercises

Therapy in the Treatment of Chronic Cervical Myofascial Pain

Dysfunction Syndrome

of treatment on mobility. J Prosth Dent, 56(5):
616-623, 1986.

38- Sabbahi, S.A.: Effect of soft tissue
mobilization on lumbar and pelvic posture in
chronic mechanical low back pain. Bull Fac Ph
Th, Cairo Univ, 2(1): 41-50, 1997.

39- Salim, M.M.: Myofascial trigger points
injection versus transcutaneous electrical nerve
stimulation (TENS). J Am Med Assoc, 42:
225-244, 1992,

40- Saxen, M.A.: Myofascial pain syndrome:
Characteristics, diagnosis and treatment. J Ind
Dent Assos, 77(3): 9-12, 1998.

41- Schifmann, E.L., Fricton, G.R. and Haley,
D.P.: The prevalence and treatment o needs of
subjects with temporomandibular disorders. J
Am Dent Assoc, 120: 295-303, 1990.

42- Simons, D.G. and Travell, J.G.: Myofascial
pain and dysfunction: The trigger points
manual, Vol 1. Upper half of the body, 2nd
edition. Baltimore, Williams and Wilkins, 131-
156, 1999.

43- Sucher, B.M.: Thoracic outlet syndrome. A
myofascial variant: part II. Treatment. ] Am
Osteop ASS, 90(9): 810-823, 1990.

44- Szpalski, M.N. and Gunzburg, R.G.: The
degenerative  cervical spine.  Baltimore
Williams and Wilkins, 124-142, 2001.

45- Talaat, A.M., El Dillany, M.M. and El Garf,
A.. Physical therapy in the management of
myofascial pain dysfunction syndrome. Ann
Otol Rhinol Laryngol, 95: 225-228, 1986.

46- Tan, J.C. and Nordin, M.H.: Role of physical
therapy in the treatment of cervical disc
disease. Orth Clin N Am, 283: 435-443, 1992.

47- Taylor, 1.K., Newton, R.A., Personius, W.J.
and Bush, F.M.: Effects of interferential
current stimulation for treatment of subjects
with recurrent Jaw pain. Phys Th, 67(3): 346-
350, 1987.

48- Welsh, T.M.: Physical therapy ergonomics and
rehabilitation. In: Wiesel SW, Boden SD,
BornesteinDG, Feffer HL: Neck pain, 2nd
ed.Charlottesville, The Michie Co. 377-453,
1992.

49- Wessberg, G.A., Carrall, W.L., Dinham, M.R.
and Walford, L.M.: Transcutaneous electrical
stimulation as an adjunct in the management of
myofascial pain - dysfunction syndrome. J
Prosth Dent, 45(3): 307-314, 1981.

@sell omalall

bl JE iy Lol Y0 0 g i Bl i paill e il aleall sell il gl alysa¥l Ll
oyl glaall glenell gquill (gapall

Taall o ang il | cadlimall b L)) JSLERD s s aliall Liaall ill iula ) JSERY) 2YY Galoaall (al e Y1 de sana ¢
Cmu il a8 ew dalad uabcw e sane Sl 52001 34 1, Al all il ol )Y

235 o) Al o3 (K0 ¢ Adliall anall e 8 Slall Laall

e@\M\M\LM@\yY\M\JM\F;QJN Al Al (a1 o all plial) Limal) gl o 3al) il 5
eyymw\ua\)c‘)“@jmwfwu}aﬁd\)u\(ﬁ UJJLAJC_A\JJJ)JJI_\JJ\;\A@).\;L\MJM‘M\Jﬂ\o&wﬁﬂw\
(1) de sana . e sana o Lol se pgm 355 35 ¢ AR Almall cpa Ao 6 all plall Lomal) cranill cpa Sall ke g JGAY)

M\UA‘;Q\J\;)A.‘L’QM\e@\M\M\LM@\FY\Mbc)\ﬂ\\JALJBJ‘UAJ)A)MGMUAU)S.\J
uul;e)\odalc)ud\adag_uls u;)ucah);e\mbc)\ﬂ\&_ﬂhdﬁjchcu)aﬁmwu}& (&_})%M\} PN
@M\@Aﬂéﬁ\dﬁbcéy‘a.\uwﬁ m}u\)ﬂuﬂuﬂ_’cadu_,cjﬂ\dﬁumw\@smﬂ\eaﬂ.\(u
Soan o () e sanalls (1) de sanall n S ol Gl ol ils s jell S5 aday SNall U A8 1) Bdle) i o3 LS, 481
G._:Luu..u‘ujsal\g_a)@.k\} Mﬁ)ﬂ@&\gﬁ“éﬂ\gﬂb6445}\431.:;\)“}&céY\aJuwdS@@\;ﬂjé})éﬁa
JER) 5 o e I el e sasinall Jal gall S (m pemi (1) e somall dnlaal ¢ g dnlag) (3558 llia (o (e sanall
Laall o an g 38 oyl ali e alE e o il 455l ¢ Al ) o3 (b Aagisall aliall Lol ppill il ol jaY) Jasall
AYY Aaaliadl (ml e de sane ¥l 8 ¢ ) zali gy (e Juadl 8 4l Adagiasal) sl Liasll geul) Tlal o i)
Ak Al e AoV e Jall pliall Lasll manil] e el aus Sl JB6RY)




