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Background: Knee pain is one of the major sources of pain and disability in developed countries and
is the primary indication for total knee replacement (TKR) in patients with Osteoarthritis (OA).
Purpose: To assess myofascial trigger points (MTrPs) distribution pattern in muscles around the knee
joint pre and post-treatment program in patients post TKR.

Design: pre - posttest experimental design.

Methods: Fifty female and male patients post TKR. Their age ranged from 50-80 years old. All
patients were observed and assessed for the distribution of the MTrPs in muscles around the knee joint
pre and post-treatment program. All 50 patients were randomized equally to 2 groups: group A
(experimental) received myofascial release (MFR) and exercises and group B (control) received

Triggers point, exercises only. Assessment was done by transparent grading sheet to locate MTrPs accurately during
Muscles, our assessment pre and post-treatment.
Distribution Results: There was a significant decrease in MTrPs numbers in group A post treatment compared
with that pre-treatment (p < 0.05).
Conclusion: MFR is effective treatment for MTrPs in patients post TKR.
INTRODUCTION As well as the prevalence of myofascial pain in all patients

Osteoarthritis (OA) is the most common form of arthritis, with
symptomatic disease (pain) of the knee affecting 6% of all
people older than 30 years of age, increasing to approximately
10% at 65 years of age, with further increases thereafter (Shah
et al., 2005). Knee pain is one of the major sources of pain and
disability in developed countries, particularly in aging
populations (Felson et al., 1987), and is the primary indication
(94%) for total knee replacement (TKR) in patients with OA
(Arendt-Nielsen et al., 2010). Symptoms arise in OA patients,
not only from the joint but also from the surrounding soft
tissues. It was demonstrated that patients with knee OA have a
reduced muscle function and myofascial trigger points
(MTrPs) develop all around, as in OA of other joints (ankle,
hip, etc.). MTrPs are probably the main cause of pain in many
joint diseases (Fisher and Pendergast, 1997). There are reports
stating that many patients with spurs, lipping and joint space
narrowing become pain free when their MTtPs are treated,
indicating the role of musculoskeletal tissue in the pain
associated with OA (Bajaj et al., 2001). MTrPs are common in
lower limb muscles in patients with knee OA (Bajaj et al.,
2001), and several papers have emphasized the importance of
treating these MTrPs to relieve pain in knee OA (Bajaj et al.,
2001; Feinberg and Feinberg, 1998).

*Corresponding author: Enas Mohammed Atyia,
Physical Therapist at General Faiyoum Hospital, Egypt.

presenting with chronic pain is very high (ranging from 35% to
95%) (Fishbain et al., 1986). Henry et al., (2012) found that all
the patients in their study had MTrPs in the vastus medialis
obliquus and gastrocnemius muscles, and 92% of patients
experienced significant pain relief with trigger point injections
at the first visit, indicating that a significant proportion of the
OA knee pain was myofascial in origin. It is suggested that the
increased MTrPs and pain referral from MTrPs may be due to
a persistent nociceptive input from the OA joints resulting in
central sensitization and leading to an increased responsiveness
of dorsal horn neurons processing input from the joint and
possibly other tissues such as muscle (Bajaj et al., 2001). TKR
has shown to be an effective treatment for knee pain due to
knee OA, providing patients with improvements in function
and in quality of life with low complication rates (Grayson,
and Decker, 2012). However, it has been reported that in the
first month after surgery almost half of the patients have
significant pain (>40 in visual analogue scale) (Brander ef al.,
2003). Since a single treatment of MTrPs within the context of
a TKR surgery has proven to be effective in pain reduction
after the intervention, it could be conceivable that a more
complete treatment program of MTrPs, either before or after
the surgery, could be of major help to reduce pain in these
patients. Research is needed to test this hypothesis (Mayoral et
al., 2013). Nearly ninety percent of patients receive excellent
pain relief from symptoms caused by degenerative diseases of
the knee with TKR. However, approximately 10 percent of
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patients complain of pain like or worse than initial pre-
operative complaints (Dellon et al.,, 1995). Some of the causes
of persistent pain include mechanical malfunction of the
arthroplasty, infection, sympathetically maintained pain
syndromes, and post-operative nerve entrapment (Feinberg and
Feinberg, 1998). Mayoral et al, (2013) and Feinberg and
Feinberg, (1998) found that myofascial pain contributes to the
incidence of post-TKR pain when orthopedic causes of
component dysfunction has been ruled out.

These myofascial pain syndromes, caused by muscular trigger
points are amenable to treatment by trigger point injection
(Feinberg and Feinberg, 1998) and by dry needling of the
MTrPs (Mayoral et al, 2013). Patients may experience
persistent post-TKR pain from chronic postural and gait
abnormalities resulting from degenerative diseases of the knee,
as well as from surgical trauma or abnormal gait and muscle
function following surgery (Feinberg and Feinberg, 1998).

MATERIALS AND METHODS

The study was conducted from September 2017 to August
2018. Fifty female and male patients post TKR, their age
ranged from 50-80 years; the participants were selected from
the physiotherapy outpatient clinic of EL-Sheikh Zayed
Specialized Hospital. Before enrollment in the study, patients
signed an informed consent. All 50 patients were randomized
equally to 2 groups: group A (experimental) received
myofascial release (MFR) and exercises and group B (control)
received exercises only. The patients were enrolled based on
the following inclusion and exclusion criteria:

Inclusion criteria

All patients had the following prior to participation in the
study:

e Pain for at least one month after TKR not relieved by

oral medications and/or conventional physical therapy

techniques.

Age between 50-80 years.

Patients post TKR due to OA.

Cemented TKR.

Patients who undergone conventional cemented TKR

through a medial parapatellar approach and a midline

skin incision at least 1 month ago.

e Persistent pain despite conventional physical therapy
techniques.

Exclusion criteria

e Any other surgical procedure of the lower limbs in the
previous 6 months

e Rheumatoid arthritis

e Initiation of opioid analgesia or corticosteroid or
analgesic injection intervention for hip or knee pain
within the previous 30 days

e Physical impairments unrelated to the hip or knee
preventing safe participation in exercise and/or manual
therapy, such as body weight greater than 120 kg and
neurogenic disorder.

e Orthopedic evaluation revealed no instability and/or
mechanical dysfunction of the arthroplasty.

e Absence of infection.
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Assessment procedures

The distribution of persistent MTrPs in all muscles around the
knee joint pre and post-treatment program has been assessed
using transparent grading sheet, the thigh was divided into 4
sides (anteromedial, anterolateral, posteromedial and
posterolateral) and divided the leg into 2 sides (anterior,
posterior). Then each side was divided into three thirds (upper,
mid and lower) by using a digital ruler and according to the
total length of each patient thigh and leg.

Trigger Point Examination

The sequence of sides and sites examined were randomized to
minimize order effects. One physiotherapist assessed the
MTrPs in the lower limbs. The criteria for the detection of
MTtPs was based the presence of tenderness and ‘jump sign’
(Simons et al., 1998; Travell and Simons, 1983.). All operated
lower limbs were palpated for the presence of MTrPs by
examining the local twitch reaction (LTR), taut bands, nodules,
and the pattern of pain radiation and pain referral (Bajaj et al.,
2001). ‘Flat palpation’ and ‘skin rolling’ using a cross-fiber
palpation method was used to examine the presence of taut
bands, whereas, deep palpation along the length of the same
muscle fibers was used to identify the presence of a nodule at
the MTrPs. A (LTR) was seen and/or felt as a contraction of
the fibers in the taut band lasting as long as one second
(Travell and Simons, 1983).

Transparent grading sheet

This sheet was used to locate MTrPs and grantee the exact
application of manual techniques to the same target point
during the treatment sessions. The sheet is made of transparent
malleable plastic to conform to thigh contour; divided into 1
cm?, 30 cm in length enumerated from 1 to 30; 20 cm width
enumerated alphabetically from A to T (Gomaa et al., 2016)

(Fig.1).

Figure 1. Transparent grading sheet

Transparent grading sheet placement

For the assessment of replacement consistency of MTrPs in the
thigh region, the A30 square will be used as a reference mark
over the lateral femoral epicondyle while the first column
(A30-Al1) was fitted to the line extending to the greater
trochanter with the rest of the sheet one time anteriorly and the
other posteriorly (Fig.1). For assessment of MTrPs in the leg
the reference points will be the head of the fibula and lateral
malleolus, and it will be repeated anteriorly and posteriorly.
Nearly similar method of grid sheet was used by Sarrafzadeh et
al., (2012).
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Treatment procedures
Timing protocol

After the patient completed the baseline evaluation; the patient
started the treatment program the next day according to each
patient's allocation. We randomized all 50 patients equally to
two groups: group A (experimental) received MFR and
exercises and group B (control) received exercises only.
Exercise session duration ranged between 20-30 min; each
other day for four weeks. MFR added between 10-40 min to
the session duration depending on the number of MTrPs
targeted. This timing was recommended based on Simons et
al., (1999) who stated that manual methods are more likely to
require several treatments and the benefits may not be as fully
apparent for a day or two.

MFR technique

The MTrPs release technique was the second step following
Palpation and locating (Clay and Pounds, 2003). We located
MTrPs according to the patient complain and by using the
algometer and the transparent grading sheet. MTrPs could be
found anywhere in the quadriceps, hamstrings, ITB, hip
adductors, or gastrocnemius muscle.

Ischemic compression technique (Trigger Point Pressure
Release)

This technique consisted of applying a relevant pressure by the
pad of the therapist's thumb on the skin of the patient, to get
contact with the fascia while putting the MTrPs halfway
between the fingers (index and middle) to keep it from sliding
to one side during the release (Alvarez and Rockwell, 2002).
The therapist's thumb remained in contact with the skin
overlying the MTrPs for the entire procedure to ensure
accurate re-location of pressure for MFR (Fig. 2) (Fryer and
Hodgson, 2005). Patients received a MTrPs pressure release
technique over each MTrP that were found. The pressure was
maintained on each MTrP for 30 s - 1 min. The pressure was
released when there was a decreased tension in the MTrPs or
when MTrPs were no longer tender or when one minute was
elapsed, whichever would occur first (Travell and Simons,
1983; Simons et al, 1999). The total time of successive
pressures was five minutes or more (upon each MTtP) until the
release was felt by the therapist's thumb (Andrade and
Clifford, 2001).

— ——il

Fig. 2. Ischemic compression technique
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Exercise Program

We used the intensive functional rehabilitation (IFR) program
that was established and tested by Moffet et al., (2004) in
subjects whom underwent a first TKR. During the sessions,
subjects were supervised and knee joint responses (range of
motion, pain, and effusion) were monitored to adjust and
optimize the intervention. FEach session included 5
components: warm-up, specific strengthening exercises,
functional task-oriented exercises, endurance exercises, and
cool-down (Table 1). The specific strengthening exercises
were performed in a supine or seated position, consisting of
maximal isometric pain-free contractions (knee extensors and
flexors), at different angles of knee flexion, and dynamic
(concentric-eccentric) contractions against gravity (hip
abductors). The functional exercises have different degrees of
difficulty and complexity according to (1) the amount of
weight bearing (partial to total support on the operated leg), (2)
support (with or without upper limb support), (3) side (bilateral
or unilateral exercise), (4) resistance (with or without external
load), and (5) complexity (isolated or combined motion).
Endurance exercises were walking, biking,or both, for a
progressive duration of 5 to 20 minutes. In the first 2 weeks,
more attention was given to the warm-up, specific
strengthening, and cool-down exercises, because they are less
demanding on the knee joint. Simple functional exercises and
endurance exercises of short duration (5min) were also started.
During the second phase of rehabilitation, more time was spent
practicing functional task-oriented exercises with increasing
degrees of intensity anddifficulty. The duration of the
endurance exercises was gradually increased from 5 to 20
minutes.

Table 1. IFR program for TKR

Warm-up and stretching exercises

1. Global flexion-extension of the lower limb

2. Alternated dorsal plantarflexion of the ankles

3. Stretching of the hamstrings

4. Mobility exs of the neck, upper limbs, and back

Specific strengthening exercises

1. ISOM knee extensors: flex 0°, flex 30°, flex 60°, flex 90°
2. ISOM hamstrings: flex 0°, flex 30°, flex 60°, flex 90°

3. CONC-ECC hip abductors

Functional task-oriented exercises

1. Get up and sit down

2. Knee extensor strengthening in standing with TheraBand
3. Controlled bilateral knee flexion-extension in standing
4. Climbing on a platform or a flight of stairs

5. Walking backward, on a slope and/or laterally while
crossing lower limbs

7. Walking in place, with large amplitude of hip and knee
flexion and upper-limb movements

Endurance exercises

1. Walking

2. Stationary cycling

Cool down

1. Slow walking

2. Stretching exs

Statistical analysis

Descriptive statistics and t-test were conducted for comparison
of subject characteristics between both groups. McNemar's test
and Chi- squared test were conducted for comparison of
MTrPs distribution between pre and post treatment in each
group and between groups. The level of significance was set at
p < 0.05. All statistical measures were performed through the
(SPSS) version 22.
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RESULTS
Subject characteristics

Table (2) showed the mean + SD age, weight and height of
group A and B. There was no significant difference between
both groups in the subject characteristics (p < 0.05).

Frequency distribution of trigger points

The total number of MTrPs in the thigh pre-treatment in group
A was 68 points and that of group B was 61. The total number
of MTtPs in the leg pre-treatment in group A was 34 points
and that of group B was 30. The total number of MTrPs in the
thigh post treatment in group A was 22 points and that of
group B was 48. The total number of MTrPs in the leg post
treatment in group A was 19 points and that of group B was
28. The highest number of MTrPs was in the posterolateral
aspect of the thigh and posterior aspect of the leg.

Within group comparison

Comparison of frequency distribution of MTrPs between pre
and post treatment within group A revealed that there was a
significant decrease in the numbers of MTrPs in all aspects of
the thigh and leg post treatment compared with that pre-
treatment (p < 0.05); while in group B there was no significant
difference in the numbers of MTrPs between pre and post
treatment (p > 0.05) (Table 3).

Table 2. Comparison of subject characteristics between

Group A and B
x+SD MD  t-value p-value
Group A Group B
Age (years)  65.72+£7.16  64.88+7.37  0.84 04 0.68*
Weight (kg)  93.6+9.06 92.52+9.14 1.08 041 0.67*
Height (cm)  168.84+8.85  165.5248.64 332 134 0.18*

X, Mean; SD, Standard deviation; MD, Mean difference;
p value, Probability value; *, Non-significant.

Table 3. Comparison of frequency distribution of trigger points
between pre and post treatments of group A and B:

Trigger points distribution  Pre Post ¥2 value p-value

Group A N(%) N(%)

Thigh  AnteroMedial 8(12%)  2(9%) 2.44 0.03%**
AnteroLateral 17 (25%) 6(27%)  3.31 0.001**
PosteroMedial 20 (29%) 6(27%) 3.74 0.0001**
PosteroLateral 23 (34%) 8 (37%) 3.87 0.0001%**

Leg Anterior 13(38%) 7(37%) 244 0.03**
Posterior 21(62%) 12(63%) 3 0.004**

Group B

Thigh  AnteroMedial 6 (10%) 3 (6%) 1.73 0.25*
AnteroLateral 13 (21%) 11(23%) 141 0.5%
PosteroMedial 18 (30%) 13 (27%) 2.23 0.06*
PosteroLateral 24 (39%) 21(44%) 1.73 0.25%

Leg Anterior 10 (33%) 9 (32%) 1 1*
Posterior 20 (37%) 19 (68%) 1 1%

%%, Chi squared value; p value, Probability value;
* Non-significant; ** Significant

Between group comparison

There was no significant difference in the distribution of
MTrPs in the aspects of thigh and leg between group A and B
pre-treatment (p > 0.05). Post treatment there was a significant
decrease in the numbers of MTrPs of posteromedial and
posterolateral aspects of the thigh and the posterior aspect of
leg in group A compared with that of group B (p < 0.05), while
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there was no significant difference in the distribution of MTrPs
in anteromedial, anterolateral aspects of the thigh and the
anterior aspect of the leg between group A and B (p > 0.05)
(Table 4).

Table 4. Comparison of frequency distribution of trigger points
between group A and B:

Trigger points distribution  Group A Group B y2 value p-value

Pre N (%) N (%)

Thigh  AnteroMedial 8(12%)  6(10%)  0.39 0.52*
AnteroLateral 17 (25%) 13 (21%) 1.33 0.24*
PosteroMedial 20(29%) 18 (30%) 0.43 0.5*
PosteroLateral 23 (34%) 24 (39%) 0.35 0.55*

Leg Anterior 13(38%) 10(33%) 0.72 0.39*
Posterior 21 (62%) 20(37%) 0.13 0.71*

Post

Thigh  AnteroMedial 2 (9%) 3 (6%) 0.22 0.63*
AnteroLateral 6 (27%) 11 (23%) 222 0.13*
PosteroMedial 6 (27%) 13 (27%) 4.15 0.04%*
PosteroLateral 8 (37%) 21 (44%) 13.87 0.0001*

Leg Anterior 7(37%) 9(32%) 036 0.54*
Posterior 12 (63%) 19 (68%) 4.15 0.04%**

%, Chi squared value; p value, Probability value;
*, Non-significant; ** Significant

DISCUSSION

The first purpose of the study was to assess the frequency
distribution of MT1Ps in all 50 patients post TKR before any
intervention. The second purpose of the study was to compare
the frequency distribution of MTrPs between pre and post
treatment within each group (Group A and B). The statistical
analysis revealed no significant difference in the distribution of
MTr1Ps in the aspects of thigh and leg between group A and B
pre-treatment (p> 0.05). All 50 patients of both groups showed
a similar pattern of MTrPs distribution in all aspects of thigh
and leg pretreatment. The statistical analysis revealed a
significant decrease in the numbers of MTrPs in all aspects of
the thigh and leg post treatment compared with that
pretreatment (p < 0.05) in group A (MFR and exercises group);
while in group B (exercises group) there was no significant
difference in the numbers of MTrPs between pre and post
treatment (p > 0.05). These results confirmed the role and
importance of MFR in MTrPs treatment because MFR
produced a significant decrease in the numbers of MTrPs post
treatment. On the other hand, exercises only weren't enough in
MTtPs treatment and didn't produce a significant decrease in
the numbers of MTrPs post treatment. Most recently, Moraska
et al., (2017) reported similar results to our results. They
conducted a study that assessed the effects of single and
multiple massage treatments including MFR on pressure-pain
threshold (PPT) at MTrPs in people with myofascial pain
syndrome expressed as tension-type headache. They concluded
that Single and multiple massage including MFR applications
increase PPT at MTrPs. The pain threshold of MTrPs have a
great capacity to increase; even after multiple massage
treatments additional gain in PPT was observed. Our Results
came in the same line with Balasubramaniam et al., (2014)
whom studied the effect of work station modification with
MFR therapy on pain and lumbar flexion range of motion
(ROM) in mechanical low back pain in desk job workers. They
concluded that the work station modification along with MFR
was very effective in improving ROM and reducing pain.
Other study was done by Tang, (2014) to determine whether
manual therapy, specifically myofascial release technique
(MRT) and Trigger Point Therapy (TPT) of the quadriceps,
directly affects knee-extensor voluntary activation (VA) in
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patients with patellofemoral pain (PFP). They concluded that
The TPT increased % VA, whereas MRT intervention and the
control condition did not have any effect. Also, a study was
conducted to determine the effect of self-myofascial
release (SMR) via foam roller application on knee
extensor force and activation and knee joint ROM. They
concluded that an acute bout of SMR of the quadriceps was an
effective treatment to acutely enhance knee joint ROM without
a concomitant deficit in muscle performance. They said that an
acute bout of SMR increases ROM without a subsequent
decrease in muscle activation or force (MacDonald ef al,
2013).

A study was conducted to compare the acute effect of SMR,
postural alignment exercises, and static stretching on joint
ROM. Their results demonstrated that an acute treatment of
foam-rolling significantly increased joint ROM in participants
when combined with either postural alignment exercises or
static stretching (Roylance et al, 2013). Recently a study
conducted by Clark and Lucett, (2011) whom reported a self-
administered version of SMR has been popularized using a
foam roller that also serves as an inhibitory technique which
decreases overactive myofascial tissue. Applying pressure to
trigger points (the overactive part of the tissue) appeared to
cause the Golgi tendon organ (GTO) complex to elicit an
inhibitory effect on the muscle, allowing it to become less
tense and more pliable, leading to an increase in joint ROM. A
study done by Ajimsha et al., (2012) came into agreement with
our results. They investigated whether MFR reduces the pain
and functional disability of lateral epicondylitis (LE) in
comparison with a control group receiving sham ultrasound
therapy in computer professionals. They found that the MFR
group performed better than the control group. They concluded
that MFR was significantly more effective than sham
ultrasound therapy for decreasing the pain and functional
disability of LE. It is also possible that pain relief due to MFR
is secondary to returning the fascial tissue to its normative
length by collagen reorganization; this is a hypothesis that
merits investigation (Schleip, 2003). For further support of our
findings, a RCT was conducted to determine the effect of MRT
on pain symptoms and physical function in fibromyalgia
syndrome. The experimental group showed a significant
improvement in painful tender points, McGill Pain Score,
physical function, and clinical severity.

The results suggested that MRT can be a complementary
therapy for pain symptoms, physical function and clinical
severity (Castro-Sanchez et al, 2011). Licciardone et al,
(2004) confirmed our results. They conducted a clinical trial to
determine the efficacy of osteopathic manipulative treatment
(OMT) including MFR in patients who recently underwent
surgery for knee or hip OA or for a hip fracture. They
concluded that OMT including MFR has also been advocated
in the treatment of patients with hip fractures for pain control
and to facilitate patients’ return to a non-hospital environment
in the geriatric population. For further support of the current
study results, a RCT to assess OMT including MFR as a
complementary therapy for patients undergoing elective knee
or hip arthroplasty was performed. They found that Compared
to control subjects, Patients receiving OMT including MFR in
the early postoperative period negotiated stairs earlier, required
less analgesia, gained a decrease in pain perception had shorter
hospital stays, ambulated farther on postoperative days and
ambulated greater distances than did control group patients
(Jarski et al., 2000). The results of RCT conducted by
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Andersson et al., (1999) supported our results. They performed
a clinical trial of OMT including MFR in patients with low
back pain. They found that the osteopathic-treatment group
required significantly less medication (analgesics, anti-
inflammatory agents, and muscle relaxants) and used less
physical therapy. They concluded that osteopathic manual care
including MFR and standard medical care have similar clinical
results in patients with sub-acute low back pain. However, the
use of medication is greater with standard care. This agreement
could be due to that MFR produces improvement of painful,
firm or overtired muscles by hastening the waste products
removal and momentarily increasing the local blood supply. It
is a combination of technique designed to relax, release, and
stretch soft tissues. This augments local circulation, stimulates
lymphatic system and increases the flexibility and ROM of the
stiff joint. It also helps to normalize the muscle tone, relaxing
the muscles (Albright et al, 2001). MFR attempts to restore
the abnormal alignment of the body, regain lost motion and
reduces pain. It effectively breaks down the tissue resistance,
erase tissue trauma and re-educates the functionality of the
desired body positions (Stuart, 2003). This low load sustained
stretch gradually, over time, allow the myofascial tissue to
elongate and relax, thus allowing increased ROM, flexibility
and decreased pain (Shah and Bhalara, 2012). Results of the
current study showed a similar pattern of MTrPs distribution in
all aspects of the thigh and leg pretreatment in all 50 patients
of both groups. It revealed no significant difference in the
distribution of MTrPs in the aspects of thigh and leg between
group A and B pretreatment. Results of the current study
showed more significant frequency distribution of MTtPs in
the lateral hamstrings (biceps femoris) and calf muscles than
the medial hamstrings (semimembranosus and
semitendinosus), quadriceps and tibialis anterior muscles.

The most common pre treatment MTrPs didn't appear in
muscles of the anterior thigh (quadriceps) which are the site of
operation incisions but appeared in muscles of the posterior
thigh and posterior leg (hamstrings and calf muscles).
Accordingly, we can say that pre operative factors and
problems like muscle weakness and strain, chronic postural
and gait abnormalities, instability, functional disability,
stiffness, poor positioning, restricted ROM, pain itself, obesity
and hyperalgesia may be more important factors than the
surgical procedures or incisions of TKR itself in the formation
of MTrPs. So, we should take all of these factors into
consideration, focusing on them in the rehabilitation program
post TKR and treated them before TKR surgery to gain the
best post operative results. Comparing the distribution of
MTrtPs before and after treatment we found a significant
decrease in the numbers of MTrPs in all aspects of the thigh
and leg post treatment in group A (MFR and exercises group)
while in group B (exercises group) there was no significant
difference in the numbers of MTrPs between pre and post
treatment in all aspects of the thigh and leg. MTrPs are
common in lower limb muscles in patients with hip and/or
knee OA and several papers have emphasized the importance
of treating these MTrPs to relieve pain in OA of both joints
(Bajaj et al., 2001; Feinberg and Feinberg, 1998). Since a
single treatment of MTrPs within the context of a knee
replacement surgery has proven to be effective in pain
reduction after the intervention, it could be conceivable that a
more complete treatment program of MTtPs, either before or
after the surgery, could be of major help to reduce pain in these
patients. Research is needed to test this hypothesis (Mayoral et
al., 2013).



International Journal of Recent Advances in Multidisciplinary Research

Recommendation: Additional research is recommended to
investigate the effect of MFR on MTtPs in patients post total
hip replacement.

Conclusion: MFR and exercises had a superior effect on
MTrPs compared to exercises only. Exercises program alone
had no significant effect on MTrPs.

Conflict of interests: We declare that we didn't receive any
financial support from any institution or company.

Abbreviations

CONC-ECC: Concentric-Eccentric contraction
GTO: Golgi tendon organ

IFR: Intensive functional rehabilitation
ISOM: Isometric contraction

ITB: Iliotibial band

LE: lateral epicondylitis

LTR: local twitch reaction

MD: Mean difference

MFR: Myofascial release

MRT: Myofascial release technique
MTrPs: Myofascial trigger points

OA: Osteoarthritis

OMT: Osteopathic manipulative treatment
PFP: Patellofemoral pain

PPT: Pressure-pain threshold

RCT: Randomized controlled trial
ROM: Range of motion

SD: Standard deviation

SMR: Self-myofascial release

TKR: Total knee replacement

TPT: Trigger point therapy

VA: Voluntary activation

REFERENCES

Ajimsha, M. S., Chithra, S. and Thulasyammal, R. P. 2012.
Effectiveness of myofascial release in the management of
lateral epicondylitis in computer professionals. Archives of
physical medicine and rehabilitation, 93(4), 604-609.

Albright, J., Allman, R., Bonfiglio, R. P., Conill, A., ... and
Shekelle, P. 2001. Philadelphia Panel evidence-based
clinical practice guidelines on selected rehabilitation
interventions for low back pain. Physical Therapy, 81(10),
1641-1674.

Alvarez, D. J., Rockwell, P. G. 2002. Trigger Points:
Diagnosis and Management. Am Family Physician, 65(4):
653-660.

Andersson, G. B., Lucente, T., Davis, A. M., Kappler, R. E.,
Lipton, J. A. and Leurgans, S. 1999. A comparison of
osteopathic spinal manipulation with standard care for
patients with low back pain. New England Journal of
Medicine, 341(19), 1426-1431.

Andrade, C. K., and Clifford, H. P. 2001. Outcome-based
massage.Philadelphia, Lippincott, Williams and Wilkins;
244-60.

Arendt-Nielsen, L., Nie, H., Laursen, M. B., Laursen, B. S.,
Madeleine, P., Simonsen, O. H., and Graven-Nielsen, T.
2010. Sensitization in patients with painful knee
osteoarthritis. Pain, 149(3), 573-581.

Bajaj, P., Bajaj, P., Graven-Nielsen, T., and Arendt-Nielsen, L.
2001. Osteoarthritis and its association with muscle

4136

hyperalgesia: an experimental controlled study. Pain,
93(2), 107-114.

Bajaj, P., Bajaj, P., Graven-Nielsen, T., and Arendt-Nielsen, L.
2001. Trigger points in patients with lower limb
osteoarthritis. Journal of Musculoskeletal Pain, 9(3), 17-33.

Balasubramaniam, A., Mohangandhi, V. and
Sambandamoorthy, A. K. C. 2014. Role of Myofascial
Release Therapy on Pain and Lumbar Range of Motion in
Mechanical Back Pain: An Exploratory Investigation of
Desk Job Workers. Ibnosina Journal of Medicine and
Biomedical Sciences, 6(2).

Brander, V. A., Stulberg, S. D., Adams, A. D., Harden, R. N.,
Bruehl, S., Stanos, S. P., and Houle, T. 2003. Ranawat
Award Paper: Predicting total knee replacement pain: A
prospective, observational study. Clinical Orthopaedics
and Related Research, 416, 27-36.

Castro-Sanchez, A. M., Mataran-Penarrocha, G. A., Arroyo-
Morales, M., Saavedra-Hernandez, M., Fernandez-Sola, C.,
and Moreno-Lorenzo, C. 2011. Effects of myofascial
release techniques on pain, physical function, and postural
stability in patients with fibromyalgia: a randomized
controlled trial. Clinical Rehabilitation, 25(9), 800-813.

Clark MA, Lucett SC. 2011. NASM essentials of corrective
exercise training. 1st ed. Baltimore.

Clay, J. H., and Pounds, M. A. 2003. Basic clinical massage
therapy; Integrating anatomy and treatment.Lippincott,
Williams and Wilkins, Philadelphia, Baltimore, 96-9.

Dellon, A. L., Mont, M. A., Krackow, K. A., and Hungerford,
D. S. 1995. Partial denervation for persistent neuroma pain
after total knee arthroplasty. Clinical orthopaedics and
related research, 316, 145-150.

Feinberg, B. I, and Feinberg, R. A. 1998. Persistent pain after
total knee arthroplasty: treatment with manual therapy and
trigger point injections. Journal of musculoskeletal
pain, 6(4), 85-95.

Felson, D. T., Naimark, A., Anderson, J., Kazis, L., Castelli,
W. and Meenan, R. F. 1987. The prevalence of knee
osteoarthritis in the elderly. The Framingham Osteoarthritis
Study. Arthritis and Rheumatology, 30(8), 914-918.

Fishbain, D. A., Goldberg, M., Meagher, B. R., Steele, R. and
Rosomoff, H. 1986. Male and female chronic pain patients
categorized by DSM-III psychiatric diagnostic criteria.
Pain, 26(2), 181-197.

Fisher, N. M. and Pendergast, D. R. 1997. Reduced muscle
function in patients with osteoarthritis. Scandinavian
Journal of Rehabilitation Medicine, 29(4), 213-221.

Fryer, G., Hodgson, L. 2005. The effect of manual pressure
release on myofascial trigger points in the upper trapezius
muscle. J BodywMovTher., 9:248-55.

Gomaa, E. F., Fiyaz, N. A., El-Mofty, A. O., Zaky, L. A. 2016.
Effect of iliotibial band myofascial release in treatment of
knee osteoarthritis. Doctoral Thesis, Faculty of Physical
Therapy, Cairo University.

Grayson, C. W., and Decker, R. C. 2012. Total joint
arthroplasty for persons with osteoarthritis. PM&R, 4(5),
S97-S103.

Henry, R., Cahill, C. M., Wood, G., Hroch, J., Wilson, R.,
Cupido, T. and VanDenKerkhof, E. 2012. Myofascial pain
in patients waitlisted for total knee arthroplasty. Pain
Research and Management, 17(5), 321-327.

Jarski, R. W., Loniewski, E. G., Williams, J., and Bahu, A.
2000. The effectiveness of osteopathic manipulative
treatment as complementary therapy following surgery: a
prospective, match-controlled outcome study. Alternative
therapies in health and medicine, 6(5), 77.



International Journal of Recent Advances in Multidisciplinary Research

Licciardone, J. C., Stoll, S. T., Cardarelli, K. M., Gamber, R.
G., Swift, J. N., and Winn, W. B. 2004. A randomized
controlled trial of osteopathic manipulative treatment
following knee or hip arthroplasty. Journal-american
Osteopathic Association, 193-202.

MacDonald, G. Z., Penney, M. D., Mullaley, M. E., Cuconato,
A. L., Drake, C. D., Behm, D. G., and Button, D. C. 2013.
An acute bout of self-myofascial release increases range of
motion without a subsequent decrease in muscle activation
or force. The Journal of Strength and Conditioning
Research, 27(3), 812-821.

Mayoral, O., Salvat, 1., Martin, M. T., Martin, S., Santiago, J.,
Cotarelo, J., and Rodriguez, C. 2013. Efficacy of
myofascial trigger point dry needling in the prevention of
pain after total knee arthroplasty: a randomized, double-
blinded, placebo-controlled trial. Evidence-Based
Complementary and Alternative Medicine, vol.8.

Moffet, H., Collet, J. P., Shapiro, S. H., Paradis, G., Marquis,
F., and Roy, L. 2004. Effectiveness of intensive
rehabilitation on functional ability and quality of life after
first total knee arthroplasty: a single-blind randomized
controlled trial. Archives of physical medicine and
rehabilitation, 85(4), 546-556.

Moraska, A. F., Schmiege, S. J., Mann, J. D., Butryn, N. and
Krutsch, J. P. 2017. Responsiveness of myofascial trigger
points to single and multiple trigger point release massages:
a randomized, placebo-controlled trial. American journal of
physical medicine and rehabilitation, 96(9), 639-645.

Roylance, D. S., George, J. D., Hammer, A. M., Rencher, N.,
Fellingham, G. W., Hager, R. L. and Myrer, W. J. 2013.
Evaluating acute changes in joint range-of-motion using

4137

self-myofascial release, postural alignment exercises, and
static  stretches. International ~ Journal of  Exercise
Science, 6(4), 6.

Sarrafzadeh, J., Ahmadi, A., Yassin, M. 2012. The effects of
pressure release, phonophoresis of hydrocortisone, and
ultrasound on upper trapezius latent myofascial trigger
point. Arch Phys Med Rehabil., 93:72-7.

Schleip, R. 2003. Fascial plasticitya new neurobiological
explanation: Part 1. Journal of Bodywork and movement
therapies, 7(1), 11-19.

Shah, J. P., Phillips, T. M., Danoff, J. V., Gerber, L. H. 2005.
An in vivo micro-analytical technique for measuring the
local biochemical milieu of human skeletal muscle. J Appl
Physiol., 99:1977-84.

Shah, S. and Bhalara, A. 2012. Myofascial release. Inter J
Health Sci Res, 2(2), 69-717.

Simons DG, Travell JG, Simons LS. 1998. General Over view.
Myofascial Pain and Dysfunction. The Trigger Point
Manual. Edited by DG Simons, JG Travell, LS Simons.
Lippincott, Williams and Wilkins, Bal ti more, pp. 11-93.

Simons, D. G., Travell, J. G., Simons, L. S. 1999. Travell and
Simons “Myofascial pain and dysfunction: the trigger point
manual. 2d ed. Baltimore: Williams and Wilkins; 5.

Stuart WT. 2013. Fascia, collagen, and the fascial network.
[Internet document; available from http://www.healusnow.

Tang, C. 2014. A Prospective Study Evaluating the Effects of
Manual Therapy on the Treatment of Patellofemoral Pain
(Doctoral dissertation, University of Calgary).

Travell, J. G., and Simons, D. G. 1983. Myofascial pain and
dysfunction: the trigger point manual (Vol. 2. Lippincott
Williams and Wilkins.

stk skeoskoskockok



