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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.
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Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.
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ABSTRACT

Myofascial trigger point is a hyperirritable nodule present in a palpa-
ble taut band of skeletal muscle, often results from muscle injury or 
repetitive strain that cause pain and tightness. Myofascial trigger 
points are one of the most common causes of chronic neck pain. 
This study aims to determine the efficacy of ischemic compression in 
comparison with myofascial stretching on trigger points of trapezius 
muscle for reduction of pain and spasm. Randomized Control Trial. 
The study was conducted in Ziauddin Hospital. 96 participants were 
enrolled in the study. Participants were divided into two groups 
equally and randomly, Group (A) an intervention group treated with 
hot pack, ultrasound therapy and ischemic compression, Group (B) 
a control group treated with hot pack, ultrasound therapy and 
myofascial stretching. This regime was followed thrice a week for 
three weeks. Statistically significant (P < 0.05) changes in the values 
were found in Group A and Group B for Visual Analog scale and 
Penn spasm frequency scale post treatment. The results showed that 
there is significant difference found after both interventions for the 
treatment of pain and spasm caused by myofascial trigger point. It 
cannot be said that ischemic compression is more effective than 
myofascial stretching for the treatment of myofascial trigger points 
of trapezius muscle.

KEYWORDS
Myofascial trigger point, Trapezius muscle spasm, neck pain, 
ischemic compression, manual therapy, myofascial stretching. 
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.
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Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Rao M, Shafaq S. Effectiveness of Ischemic Compression on TrPs for Reduction of Pain and Spasm of Trapezius Muscle.



23 PAKISTAN JOURNAL OF REHABILITATION 2018 VOLUME 7 (ISSUE 1)

INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Rao M, Shafaq S. Effectiveness of Ischemic Compression on TrPs for Reduction of Pain and Spasm of Trapezius Muscle.
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.
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Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Rao M, Shafaq S. Effectiveness of Ischemic Compression on TrPs for Reduction of Pain and Spasm of Trapezius Muscle.



26PAKISTAN JOURNAL OF REHABILITATION 2018 VOLUME 7 (ISSUE 1)

INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.
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