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INTRODUCTION

Cerebral Palsy is a non-progressive, permanent 
brain lesion of immature brain common in 2 per 
1000 children1,2. The prevalence of CP has remained 
remarkably stable over the last 30 years3. 80% of 
cerebral palsy is spastic, causing limitations in activi-
ties of daily livings, impairment in motor function, 
gait and balance4. The upper motor neuron lesion in 
the brain damages the functionality of nerve recep-
tors in the spine to properly receive Gamma Amino 
Butyric Acid (GABA). Which intern leads to hyperto-
nia of the muscle supplied by those damaged 
nerves, this condition is known as spasticity. Spastici-
ty is of various types in which diplegic is most 
common. The spastic diplegic are ambulatory with 
abnormalities like excessive planter flexion at ankle 
joint and excessive knee flexion associated with 
adduction and internal rotation at hip joint, these 
abnormalities influence the static and dynamic 
balance5. To assess the balance among the cere-
bral palsy patients is a complex task which includes 
several functional tests but the most common are 
Berg Balance Scale (BBS)6, Bruininks-Oseretsky Test 
of Motor Proficiency (BOTMP)7 and Timed Up and 
Go (TUG) all of these8 constitute the most frequently 
applied control tests for the quantitative changes in 
balance.

Maintaining posture is an essential task for balance 
control in the children with cerebral palsy. It is com-
plicated activity to maintain body weight within the 
base of support during standing, sitting, walking and 
performing activity9,10. Postural control is deter-
mined by vision integration, proprioceptive sensa-
tion, vestibular and commands from brain11,12. 
Postural instability constitute the major impairment 
in motor development, these children shown 
number of limitation while performing dynamic and 
static activities13.

With a growing body of re efficacy of treadmill 
training for training for adults with neurologic disor-
ders, most notably after spinal cord injury, clinicians 
and researchers in the field of pediatric CP have 
begun to turn their attention to the potential of 
treadmill training for improving walking in children 
with CP. This interest is based on the principle that 
task-specific and repetitive practice is required to 
develop and improve a motor skill such as walk-
ing6-9. Use of mechanical treadmill, with or without 
body weight support may improve walking in 
children with CP because it provides an opportunity 
to repetitively and intensively train the whole gait 
cycle and facilitate an improved gait pattern 
during walking. Preliminary work suggest that body 
weight supported treadmill training (BWSTT) is feasi-
ble in children with CP and may improve their walk-
ing speed, walking endurance and general gross 
motor skills10-14.

Some authors have revealed the effects of BWSTT 

among spastic CP14-21. One author assured the 
effects on ten children in a 12 week program in 
which there were three spastic diplegic and spastic 
quadriplegic and four were spastic quadriplegic 
with a mean age of 11 years and 6 months, after 
intervention there was a significant improvement 
noted in Gross Motor Function and in ambulation as 
compare to the baseline assessment14,22,23. In anoth-
er research, where six participant in which four were 
spastic diplegic, one was spastic hemiplegic and 
one was athetiod quadriplegic. A 12 week BWSTT 
program was intervened which revealed the signifi-
cant improvement in on ground walking speed 
meanwhile the energy expenditure showed no 
significant change. Six other articles revealed 
improvement in independent walking, walking 
endurance and waling speed16-20. However above 
mentioned studies fail to prove any effect on Postur-
al control which is an important component of 
independent walking and motor functioning.

The primary aim of the present study is to evaluate 
the effect of treadmill training with body weight 
support on functional, dynamic and static balance 
in CP children, using a comparative analysis of 
training with on ground gait training and determine 
whether the effects last after the interruption of 
interventions. Secondary aim is to determine the 
functional outcomes of treadmill training on 
balance among Pakistani population.

METHODOLOGY

Inclusion Criteria
Age between 5-14 years, spastic cerebral palsy, 
Gross Motor Function Classification as 1,2,3 by 
GMFCS and participant must walk independently 
with or without assistive devices.

Exclusion Criteria
Children submitted to orthopedic surgical proce-
dures or neuromuscular block in the 12 months prior 
to the training sessions and those with orthopedic 
deformity with indication for surgery were excluded 
from the study.

Participants
The individuals were recruited and selected for 
eligibility using the inclusion and exclusion criteria. 
After fulfilling the eligibility criteria and undergoing 
the initial evaluation, the participants were random-
ly distributed into an experimental group (gait 
training on a moving surface (treadmill)) and an 
over ground walking group (gait training on a fixed 
surface (ground)). Randomization was performed 
at rehabilitation center. We used a randomization 
table .using sealed, set of numbered envelopes to 
maintain confidentiality.

Apparatus
A motorized treadmill (Hydro Fitness Motorized 
Treadmill HF-C10), having a emergency stop button 

and a pause button. The treadmill can measure the 
distance and time displayed at a digital screen 
during sessions, was used in study. The treadmill had 
minimal speed of 0.1 km per hour. Body weight 
support was given through Walk Able. The Walk 
Able is comprised of a harness that supports the 
lower trunk and pelvis. The system was suspended 
vertically and had horizontal bars which were 
positioned directly over the child’s head. The system 
has lockable castors.

Outcome Measures
For assessing functional balance we used Berg 
balance scale, which is consisting of 14 tasks similar 
to different ADL. The scale contains five points (0, 1, 
2, 3 or4) zero indicates inability to perform activity 
without assistance and four shows doing activity 
independently. TUG time up go test can also be 
used to assess functional balance in which subject is 
seated with back support is commanded to stand 
up and reach to the marked point at 3 meters turn 
around and come back to the seat and sit with 
back support this all procedure will take less than 10 
seconds. Performing TUG test in more than 10 
seconds predict a poor balance14. For dynamic 
balance we used the timed 360 turn, in which 
individual turn 360 while stepping15. For assessing the 
static balance we use Tandem Stance Test (TST). 
Individuals will stand with narrow base of support 
and maintain the upright balance without taking 
step16. Brunel Balance Assessment is the most valid 
and reliable assessments of static balance in differ-
ent states like sitting, standing, single leg stance 
etc17, 18.

Procedure
The training program was implemented at Rehabili-
tation Association. Each child was matched for sex, 
age, type of CP and GMFCS level. After assessing 
the participants at their baseline, six week trice 
weekly session of BWSTT conducted under the 
supervision of senior physiotherapist, who had to 
conduct all the sessions. The participants are 
allowed to wear their usual orthosis and they were 
allowed to use the assistive devices where required. 
Participants were adjusted with the apparatus; they 
wore the harness so that it gives the support at the 
pelvis and lower trunk. Treadmill was set according 
to the participant so that the participant can place 
foot with comfortably. Speed was generally 
increased with the increments of 0.1km/h. During 
the session physiotherapist can provide the 
assistance where required during the swing phase.
The study comprises of two groups; Group A and 
Group B, Group A is experimental Group and Group 
B is Control Group.

Group A had given Body Weight Support Treadmill 
Training for six weeks three sessions per week. The 
protocol of the training program comprises of famil-
iarization period for two weeks which allow partici-

pants to get familiarized with the treadmill and 
exercise programs the period are not be counted. 
The session starts with the warm up period for 5 
minutes in which the participant will walk up to the 
60% of Targeted Heart Rate the next step is the 
period of conditioning in which the participant will 
run on a treadmill up to the targeted heart rate of 
80% for a period of twenty minutes and finally the 
cool down period of five minutes before the end of 
session.

Group B had given Over Ground Gait Training for six 
weeks three sessions per week. The protocol of the 
training program comprises of familiarization period 
for two weeks which allow participants to get famil-
iarized with exercise programs the period are not be 
counted. The session starts with the warm up period 
for 5 minutes in which the participants have walked 
up to 60% of Targeted Heart Rate followed by walk 
up to 80% Targeted Heart Rate for 20 minutes and 
finally the cool down period of 5 minutes before the 
end of session. The vitals are monitored throughout 
the session using pulse Oximeter and the assessment 
form has filled by the researcher before and after 
the session.

Participants were allowed to continue their normal 
ADLs. Such as physical activity programs where they 
usually used to participated in. physiotherapists 
which were involved in the therapy session of partic-
ipants were advised not to increase the intensity of 
gait training the physical therapy sessions.

RESULTS

Thirty five children were recruited and their progres-
sion through the trial of the thirty five participants 
assessed at the baseline, four in the experimental 
group and three in the control group withdrew after 
completing only 2 to 4 training sessions.

Adherence to training was similar between groups. 
Of a total of 18 sessions, the control group attended 
a mean of 14.21±2.19 sessions and the experimental 
group attended a mean of 13.33 ± 2.02 sessions. 
Nonattendance was mostly because of illness (50 
sessions), participation in school excursions (14 
sessions) or public holidays (6 sessions). No session 
was missed because of adverse events related to 
training.

Both groups have shown a significant improvement 
in post evaluation with the (P < 0.05) and the mean 
differences are discus below. Meanwhile follow up 
of month also shown significant results shown in fig 1 
& 2.

Effects of Intervention
A. Functional Balance
For assessing the functional balance we used Berg 
Balance Scale and Time Up and Go test.

• Berg Balance Scale:
Analysis by using Paired Sample Test revealed a 
statistically significant improvement in an experi-
mental group with a mean improvement of 29 ± 
7.91 from 25.6±7.46 in Berg Balance Scale as com-
pare to control group where slight improvement has 
been observed with the mean of 28.08±7.11 from 

26.38±7.148. The effects of intervention in an experi-
mental group has also been observed in one month 
follow up protocol with the mean of 27.27±7.58 from 
25.6±7.46, whereas there was slight significant 
improvement in control group where mean is 
26.77±7.143 from 26.38±7.148.
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COMPARISON OF TRIGGER POINT PRESSURE 
RELEASE WITH ULTRASOUND THERAPY TO 
DECREASE RHOMBOIDS TRIGGER POINTS 

PAIN

ABSTRACT

OBJECTIVE
To compare the effects of trigger point (TrP) pressure release 
with ultrasound therapy to reduce rhomboid pain due to TrP. 
STUDY DESIGN
Experimental study
STUDY SETTINGS
Outpatient department of Ziauddin Hospital, Clifton campus, 
Karachi, Pakistan.
SAMPLE SIZE
50 patients
SAMPLING TECHNIQUE
Simple random sampling. The patients were divided into two 
groups of 25. Group A were given TrP pressure release treat-
ment with exercise and group B were given ultrasound (u/s) 
treatment with exercise.
OUTCOME MEASURES
The outcome measures were visual analog scale (VAS) for 
pain and functional rating index (FRI) for functional perfor-
mance
RESULTS
In group A, mean pain score on VAS before the treatment 
were 5.88±1.130 and after treatment were 1.80±1.041 with a 
p-value of <0.006. Group B, mean pain score on VAS before 
treatment were 6.56±1.446, after treatment were 2.72±1.208, 
with a p-value of <0.006. The mean FRI in group A before treat-
ment was 39.92 ± 2.691 and after treatment was 29.60 ± 5.454, 
with a p-value of 0.002. The mean FRI in Group B before treat-
ment was 41.12 ± 2.505 and after treatment was 35.92 ± 4.183, 
with a p-value of 0.002.
CONCLUSIONS
The study indicates that there is no significant difference 
between TrP pressure release and u/s therapy in relieving pain 
and improving functional performance in subject with rhom-
boid TrP.

KEYWORDS
Rhomboid Spasm, Rhomboid Sprain, Upper Back Pain, Ultrasound, 
Trigger Point, Functional Rating Index.
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INTRODUCTION

Cerebral Palsy is a non-progressive, permanent 
brain lesion of immature brain common in 2 per 
1000 children1,2. The prevalence of CP has remained 
remarkably stable over the last 30 years3. 80% of 
cerebral palsy is spastic, causing limitations in activi-
ties of daily livings, impairment in motor function, 
gait and balance4. The upper motor neuron lesion in 
the brain damages the functionality of nerve recep-
tors in the spine to properly receive Gamma Amino 
Butyric Acid (GABA). Which intern leads to hyperto-
nia of the muscle supplied by those damaged 
nerves, this condition is known as spasticity. Spastici-
ty is of various types in which diplegic is most 
common. The spastic diplegic are ambulatory with 
abnormalities like excessive planter flexion at ankle 
joint and excessive knee flexion associated with 
adduction and internal rotation at hip joint, these 
abnormalities influence the static and dynamic 
balance5. To assess the balance among the cere-
bral palsy patients is a complex task which includes 
several functional tests but the most common are 
Berg Balance Scale (BBS)6, Bruininks-Oseretsky Test 
of Motor Proficiency (BOTMP)7 and Timed Up and 
Go (TUG) all of these8 constitute the most frequently 
applied control tests for the quantitative changes in 
balance.

Maintaining posture is an essential task for balance 
control in the children with cerebral palsy. It is com-
plicated activity to maintain body weight within the 
base of support during standing, sitting, walking and 
performing activity9,10. Postural control is deter-
mined by vision integration, proprioceptive sensa-
tion, vestibular and commands from brain11,12. 
Postural instability constitute the major impairment 
in motor development, these children shown 
number of limitation while performing dynamic and 
static activities13.

With a growing body of re efficacy of treadmill 
training for training for adults with neurologic disor-
ders, most notably after spinal cord injury, clinicians 
and researchers in the field of pediatric CP have 
begun to turn their attention to the potential of 
treadmill training for improving walking in children 
with CP. This interest is based on the principle that 
task-specific and repetitive practice is required to 
develop and improve a motor skill such as walk-
ing6-9. Use of mechanical treadmill, with or without 
body weight support may improve walking in 
children with CP because it provides an opportunity 
to repetitively and intensively train the whole gait 
cycle and facilitate an improved gait pattern 
during walking. Preliminary work suggest that body 
weight supported treadmill training (BWSTT) is feasi-
ble in children with CP and may improve their walk-
ing speed, walking endurance and general gross 
motor skills10-14.

Some authors have revealed the effects of BWSTT 

among spastic CP14-21. One author assured the 
effects on ten children in a 12 week program in 
which there were three spastic diplegic and spastic 
quadriplegic and four were spastic quadriplegic 
with a mean age of 11 years and 6 months, after 
intervention there was a significant improvement 
noted in Gross Motor Function and in ambulation as 
compare to the baseline assessment14,22,23. In anoth-
er research, where six participant in which four were 
spastic diplegic, one was spastic hemiplegic and 
one was athetiod quadriplegic. A 12 week BWSTT 
program was intervened which revealed the signifi-
cant improvement in on ground walking speed 
meanwhile the energy expenditure showed no 
significant change. Six other articles revealed 
improvement in independent walking, walking 
endurance and waling speed16-20. However above 
mentioned studies fail to prove any effect on Postur-
al control which is an important component of 
independent walking and motor functioning.

The primary aim of the present study is to evaluate 
the effect of treadmill training with body weight 
support on functional, dynamic and static balance 
in CP children, using a comparative analysis of 
training with on ground gait training and determine 
whether the effects last after the interruption of 
interventions. Secondary aim is to determine the 
functional outcomes of treadmill training on 
balance among Pakistani population.

METHODOLOGY

Inclusion Criteria
Age between 5-14 years, spastic cerebral palsy, 
Gross Motor Function Classification as 1,2,3 by 
GMFCS and participant must walk independently 
with or without assistive devices.

Exclusion Criteria
Children submitted to orthopedic surgical proce-
dures or neuromuscular block in the 12 months prior 
to the training sessions and those with orthopedic 
deformity with indication for surgery were excluded 
from the study.

Participants
The individuals were recruited and selected for 
eligibility using the inclusion and exclusion criteria. 
After fulfilling the eligibility criteria and undergoing 
the initial evaluation, the participants were random-
ly distributed into an experimental group (gait 
training on a moving surface (treadmill)) and an 
over ground walking group (gait training on a fixed 
surface (ground)). Randomization was performed 
at rehabilitation center. We used a randomization 
table .using sealed, set of numbered envelopes to 
maintain confidentiality.

Apparatus
A motorized treadmill (Hydro Fitness Motorized 
Treadmill HF-C10), having a emergency stop button 

and a pause button. The treadmill can measure the 
distance and time displayed at a digital screen 
during sessions, was used in study. The treadmill had 
minimal speed of 0.1 km per hour. Body weight 
support was given through Walk Able. The Walk 
Able is comprised of a harness that supports the 
lower trunk and pelvis. The system was suspended 
vertically and had horizontal bars which were 
positioned directly over the child’s head. The system 
has lockable castors.

Outcome Measures
For assessing functional balance we used Berg 
balance scale, which is consisting of 14 tasks similar 
to different ADL. The scale contains five points (0, 1, 
2, 3 or4) zero indicates inability to perform activity 
without assistance and four shows doing activity 
independently. TUG time up go test can also be 
used to assess functional balance in which subject is 
seated with back support is commanded to stand 
up and reach to the marked point at 3 meters turn 
around and come back to the seat and sit with 
back support this all procedure will take less than 10 
seconds. Performing TUG test in more than 10 
seconds predict a poor balance14. For dynamic 
balance we used the timed 360 turn, in which 
individual turn 360 while stepping15. For assessing the 
static balance we use Tandem Stance Test (TST). 
Individuals will stand with narrow base of support 
and maintain the upright balance without taking 
step16. Brunel Balance Assessment is the most valid 
and reliable assessments of static balance in differ-
ent states like sitting, standing, single leg stance 
etc17, 18.

Procedure
The training program was implemented at Rehabili-
tation Association. Each child was matched for sex, 
age, type of CP and GMFCS level. After assessing 
the participants at their baseline, six week trice 
weekly session of BWSTT conducted under the 
supervision of senior physiotherapist, who had to 
conduct all the sessions. The participants are 
allowed to wear their usual orthosis and they were 
allowed to use the assistive devices where required. 
Participants were adjusted with the apparatus; they 
wore the harness so that it gives the support at the 
pelvis and lower trunk. Treadmill was set according 
to the participant so that the participant can place 
foot with comfortably. Speed was generally 
increased with the increments of 0.1km/h. During 
the session physiotherapist can provide the 
assistance where required during the swing phase.
The study comprises of two groups; Group A and 
Group B, Group A is experimental Group and Group 
B is Control Group.

Group A had given Body Weight Support Treadmill 
Training for six weeks three sessions per week. The 
protocol of the training program comprises of famil-
iarization period for two weeks which allow partici-

pants to get familiarized with the treadmill and 
exercise programs the period are not be counted. 
The session starts with the warm up period for 5 
minutes in which the participant will walk up to the 
60% of Targeted Heart Rate the next step is the 
period of conditioning in which the participant will 
run on a treadmill up to the targeted heart rate of 
80% for a period of twenty minutes and finally the 
cool down period of five minutes before the end of 
session.

Group B had given Over Ground Gait Training for six 
weeks three sessions per week. The protocol of the 
training program comprises of familiarization period 
for two weeks which allow participants to get famil-
iarized with exercise programs the period are not be 
counted. The session starts with the warm up period 
for 5 minutes in which the participants have walked 
up to 60% of Targeted Heart Rate followed by walk 
up to 80% Targeted Heart Rate for 20 minutes and 
finally the cool down period of 5 minutes before the 
end of session. The vitals are monitored throughout 
the session using pulse Oximeter and the assessment 
form has filled by the researcher before and after 
the session.

Participants were allowed to continue their normal 
ADLs. Such as physical activity programs where they 
usually used to participated in. physiotherapists 
which were involved in the therapy session of partic-
ipants were advised not to increase the intensity of 
gait training the physical therapy sessions.

RESULTS

Thirty five children were recruited and their progres-
sion through the trial of the thirty five participants 
assessed at the baseline, four in the experimental 
group and three in the control group withdrew after 
completing only 2 to 4 training sessions.

Adherence to training was similar between groups. 
Of a total of 18 sessions, the control group attended 
a mean of 14.21±2.19 sessions and the experimental 
group attended a mean of 13.33 ± 2.02 sessions. 
Nonattendance was mostly because of illness (50 
sessions), participation in school excursions (14 
sessions) or public holidays (6 sessions). No session 
was missed because of adverse events related to 
training.

Both groups have shown a significant improvement 
in post evaluation with the (P < 0.05) and the mean 
differences are discus below. Meanwhile follow up 
of month also shown significant results shown in fig 1 
& 2.

Effects of Intervention
A. Functional Balance
For assessing the functional balance we used Berg 
Balance Scale and Time Up and Go test.

• Berg Balance Scale:
Analysis by using Paired Sample Test revealed a 
statistically significant improvement in an experi-
mental group with a mean improvement of 29 ± 
7.91 from 25.6±7.46 in Berg Balance Scale as com-
pare to control group where slight improvement has 
been observed with the mean of 28.08±7.11 from 

26.38±7.148. The effects of intervention in an experi-
mental group has also been observed in one month 
follow up protocol with the mean of 27.27±7.58 from 
25.6±7.46, whereas there was slight significant 
improvement in control group where mean is 
26.77±7.143 from 26.38±7.148.

INTRODUCTION

Myofascial trigger point pain is a hyperirritable spot 
in skeletal muscle that is associated with a hyper-
sensitive palpable nodule in a taut band1,2. The spot 
is tender when pressed and can give rise to charac-
teristic referred pain, motor dysfunction and auto-
nomic phenomena3.

It is a particularly established reason of constant 
pain disorder in all areas of the body. Diagnosis is 
made on the basis of precise palpation with 2–4 
kg/cm2 pressure for 10–20 seconds on the deduced 
trigger point to elicit the referred pain pattern to 
build up4.

There are two rhomboid muscles, which extend 
from the spine to the medial aspect of the scapula 
in the middle back. It is present under the Trapezius. 
The function of the rhomboids is to arrange the 
scapula throughout different movements of the 
shoulder and arm. EMG has shown that these 
muscles are highly active in Shoulder Abduction 
and slightly active in flexion and extension (arm 
swinging movement) during walking which 
indicates that these muscles, along with some other 
muscles of the shoulder joint, provide stability to the 
scapula. The weakness in rhomboids arises from 
rounded shoulders and depressed sternal posture, 
commonly5. Strain in rhomboid muscle or spasm in 
rhomboid muscle is most of the times caused by 
repetitive movement or overuse of the shoulder and 
arm in forward elevation, usually in activities such as 
serving a tennis ball or reaching to put objects on a 
high shelf, and prolong computer use6.

The trigger point of rhomboid minor is present medi-
ally to the internal edge of the scapula along with 
the spine of scapula. The trigger points in the rhom-
boid major are two in number (as shown in Fig. 1) 
one above the other, along the medial edge and 
lower part of the scapula5.

It is evident from figure 1 that the trigger points in 
rhomboids are beneath the trapezius muscle so it 
may be hard to identify them if the trapezius is tense 
or has trigger points. That is why it is pertinent to rule 
out the trapezius trigger points. Figure 1 also 
indicates the referred pain site of the rhomboid 
trigger points. The pain is mainly present in the part 
between the medial borders of the scapula and the 
spine. There is also indication that the pain may 
radiate upwards in the shoulder. It is also noticeable 
that the trigger point pain patterns of rhomboid and 
levator scapulae are very identical with only one 
exception that the pain pattern of rhomboid does 
not radiate to neck5.

The clinical findings or symptoms may include 
aching; but not deep pain inside the shoulder 
blade, resting pain; not aggravated or relieved by 
movement and the pain is relieved by rubbing. 
Rounded shoulders, sunken chest posture, tight 
pectoralis, cracking or grinding sounds around the 
shoulder medial aspect during arm movements are 
all the indications of rhomboid weakness or trigger 
points5.

Given that trigger point is the tightening mechanism 
of the muscle in a shortened position, the manage-
ment of the trigger point should include loosening 
the contracted state of the muscle7.

This may be possible by applying different manage-
ments and treatments. Aggravating factors that 
may cause prolong overuse or stressed injuries on 
muscles, must be reduced. Pharmacologic cure in 
musculoskeletal pain consists of painkillers and 
medications to encourage sleep and loosen up 
muscles. ‘Antidepressants, neuroleptics, or nonste-
roidal anti-inflammatory drugs (NSAIDs)’ are usually 
given to such patients8.

Treatment modalities other than pharmacotherapy 
may consist of acupuncture, osteopathic manual 
medicine techniques, massage, acupressure, 
ultrasonography (ultrasound [u/s] therapy), appli-
cation of heat or ice, diathermy, transcutaneous 
electrical nerve stimulation (TENS), ethyl chloride 
spray and stretching techniques, dry needling, and 
trigger-point injections with local anesthetics, saline, 
or steroids8.

Trigger Point Pressure Release involves applying 
pressure with a finger or other instruments to the 
trigger point and increasing the pressure as the 
trigger point "releases" and softens7.

The pressure applied to relieve a trigger point should 
induce a pain of not more than 5/10 on a VAS scale. 
The time needed to press the trigger points can be 
nearly 8 – 12 seconds9.

According to Srbely et al, ultrasound (u/s) is an 
effective tool to reduce the sensitivity of trigger 

points. They stated that u/s helps in instant and 
intense reduction in trigger point sensitivity. Further-
more, u/s can be effectively included in any reha-
bilitation protocol. It was identified in their research 
that five minute u/s helps in the reduction of sensitiv-
ity of trigger points by 44.1% in patients with myofas-
cial pain syndrome. They surmised that u/s may be 
used as a gainful apparatus for the management of 
trigger points and myofascial pain syndrome10.

The aim of this research is to find out the effective-
ness of trigger point pressure release or ultrasound 
therapy in the management of rhomboid trigger 
point pain.

METHODOLOGY

Study design
Experimental study

Sample size
A sample size of 50 patients was calculated through 
Open Epi with a point prevalence of 18.1% at 95% of 
confidence interval. Margin of error is 0.05.

Study settings and participants
50 patients who met the inclusion criteria were 
selected from the outpatient department of Ziaud-
din Hospital, Clifton campus, Karachi, Pakistan.

Study duration
The total duration of the study was 6 months

Sampling technique
Simple random sampling technique with two groups 
A and B, each comprising of equal number of mem-
bers i.e. n=25

Inclusion criteria
• 20 – 50 years of age
• Upper and middle back soreness for more than 3 
months
• Restricted shoulder movements due to upper and 
middle back pains
• Medically stable
• Males and females

Exclusion criteria
• No history of previous injury to upper or middle 
back regions
• No previous trapezius or levator scapulae trigger 
points
• No Systemic or psychological problemsnor 
anynerve root involvement
• No Orthopedic problems other than rhomboids’ 
strain or spasm nor anyhistory of back surgery
• No Red flags such as cancer and yellow flags such 
as ankylosing spondylitis

Ethical considerations
Written consent was taken from the participants 
and the management for the conduction of this 

research keeping in mind the confidentiality of the 
patient’s information

Outcome Measures 
Functional disability was measured by Functional 
Rating Index (FRI) Visual analog scale (VAS) was 
used to measure pain

Interventions
Patients in group A (n=25) were given 10 sessions of 
Trigger Point Pressure Release treatment and 
exercise therapy for about 20 minutes. Whereas, the 
patients in group B (n=25) were given exercise 
therapy and ultrasound therapy at 1 MHz frequency 
with an intensity of 1.5 W/cm2 using Grey’s formula 
to estimate the total time period for u/s application 
on each individual11-13. The ERA of the transducer 
was written as 5 cm sq. The total treatment time 
calculated was 8 minutes. Exercise therapy includ-
ed supervised workout plan starting with warm ups 
and stretching routine for upper extremities and 
upper back. Abdominal toning and paravertebral 
strengthening were added according to patient's 
condition. Both the groups received the treatments 
for a time period of 4 weeks. 

Data analysis 
Data analysis was done by SPSS version 20 and t-test 
was applied. 

Avoiding co-interventions 
To avoid bias, patients were requested not to take 
any new pain medications or follow any other 
exercise regime from the start of the study till the 
end of it followed by follow-up. 

RESULTS

Standardized assessments forms were made to 
record patient's data. Outcome assessments were 
done by patient's answering the questionnaire.

An aggregate of 50 patients were randomized by 
simple random sampling technique and divided 
into 02 equivalent groups of 25 each. The number of 
male and female patients was 20 and 30 respec-
tively [Mean age 37.62 years SD 7.44 (range 20-50 
years)] were dispensed (Table: 1).

All patients were available to be re-evaluated after 
the end of 4 weeks of treatment. 25 patients in 
group A (trigger release + Ex) and 25 patients in 
group B (u/s + Ex). The patients were dealt with for 4 
weeks (Table 2).

Group A
The results shown in Table 3 indicate that the mean 
pain score on VAS before treatment were 5.88 ± 
1.130, but after treatment VAS score were 
decreased and intensity of pain was 1.80 ± 1.041, 
with a p-value <0.006.

Group B
It was observed that mean pain scores on VAS 
before treatment were 6.56±1.446 and after treat-
ment it was decreased and new value 2.72±1.208 
p-value <0.006 (Table 3)

It was observed that the mean of FRI in group A 
before the treatment was 39.92 ± 2.691 and after 
treatment the score was 29.60 ± 5.454.

The result of group B shows that the mean of FRI 
before the treatment was 41.12 ± 2.505 but after 
treatment score decreased, new value was 35.92 ± 
4.183.

Both the results of group A and B are shown in table: 
4

DISCUSSION

The results present in our study suggest that there 
was no significant difference in both the groups that 
received trigger point pressure release technique or 
u/s therapy in the management of rhomboids 
trigger points. Unfortunately there is no published 
research available to identify the effects of trigger 
point pressure release or u/s therapy or any com-
parative study between the two on rhomboids. But, 
analogous researches to this study have been done 
by other researchers on different body muscles such 
as iliotibial band14, subscapularis muscle15, 
Iliopsoas16, neck and upper back muscles17, scale-
nei muscles18, shoulder girdle muscles19, masticatory 
muscles20, upper trapezius muscle21.

Zaky L.A. identified that trigger points pressure 
release increases the blood supply in the part of the 
trigger pointthus undoing the ongoing lack of blood 
supply. This helps in inhibiting the trigger points and 
relaxes the fascial adhesions which in turn decreas-
es the pain and improves the functional movement. 
In inactivating the trigger point u/s therapy is an 
effective modality. U/shas also been proven to be 
valuable for the treatmentof deep muscle trigger 
points22. These findings were identical in our 
research as well which shows no significant differ-
ence in the p – value of both groups.

The findings in an article by Kaintz B. were also 
supportive of our research which suggested that 
when manual techniques were applied with some 
other therapeutic modality or therapy it yields 
better results. The systematic review also suggested 
that u/s with high–power or phonophoresis may 
prove to be better as compared to conventional 
u/s23.

A case series published by Mario Pribicevic et al 
applied manual therapy (cross-friction massage 
and ischaemic pressure) with phonophoresis u/s 
and shoulder exercises on shoulder muscles and 
concluded that it was beneficial for the relief of 
pain and return to function, in shoulder impinge-
ment syndrome which is consistent with the results of 
our research24.

A study conducted by Aguilera FJ et al concluded 
that massage therapy along with u/sin latent 
myofascial trigger points of trapezius revealed no 
significant difference between the efficacies of the 
treatments further supporting our results25.

The limitation of this study is the inclusion of exercise 
therapy with the trigger point pressure release and 
ultrasound therapy in both the groups. Exercise 
therapy may be the factor to influence no signifi-
cant difference in the outcomes of the groups. A 
research should be conducted that should involve 
the treatment with trigger point pressure release 
and ultrasound therapy alone on different groups.

CONCLUSION

The present study provides evidence to support the 
use of trigger point pressure release and ultrasound 
therapy in relieving pain and improving functional 
performance in subjects with UBP due to rhom-
boids. The results also suggest that there is no signifi-
cant difference between the two treatments in 
alleviating pain or improving functional perfor-
mance of rhomboids.

Figure 1s
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INTRODUCTION

Cerebral Palsy is a non-progressive, permanent 
brain lesion of immature brain common in 2 per 
1000 children1,2. The prevalence of CP has remained 
remarkably stable over the last 30 years3. 80% of 
cerebral palsy is spastic, causing limitations in activi-
ties of daily livings, impairment in motor function, 
gait and balance4. The upper motor neuron lesion in 
the brain damages the functionality of nerve recep-
tors in the spine to properly receive Gamma Amino 
Butyric Acid (GABA). Which intern leads to hyperto-
nia of the muscle supplied by those damaged 
nerves, this condition is known as spasticity. Spastici-
ty is of various types in which diplegic is most 
common. The spastic diplegic are ambulatory with 
abnormalities like excessive planter flexion at ankle 
joint and excessive knee flexion associated with 
adduction and internal rotation at hip joint, these 
abnormalities influence the static and dynamic 
balance5. To assess the balance among the cere-
bral palsy patients is a complex task which includes 
several functional tests but the most common are 
Berg Balance Scale (BBS)6, Bruininks-Oseretsky Test 
of Motor Proficiency (BOTMP)7 and Timed Up and 
Go (TUG) all of these8 constitute the most frequently 
applied control tests for the quantitative changes in 
balance.

Maintaining posture is an essential task for balance 
control in the children with cerebral palsy. It is com-
plicated activity to maintain body weight within the 
base of support during standing, sitting, walking and 
performing activity9,10. Postural control is deter-
mined by vision integration, proprioceptive sensa-
tion, vestibular and commands from brain11,12. 
Postural instability constitute the major impairment 
in motor development, these children shown 
number of limitation while performing dynamic and 
static activities13.

With a growing body of re efficacy of treadmill 
training for training for adults with neurologic disor-
ders, most notably after spinal cord injury, clinicians 
and researchers in the field of pediatric CP have 
begun to turn their attention to the potential of 
treadmill training for improving walking in children 
with CP. This interest is based on the principle that 
task-specific and repetitive practice is required to 
develop and improve a motor skill such as walk-
ing6-9. Use of mechanical treadmill, with or without 
body weight support may improve walking in 
children with CP because it provides an opportunity 
to repetitively and intensively train the whole gait 
cycle and facilitate an improved gait pattern 
during walking. Preliminary work suggest that body 
weight supported treadmill training (BWSTT) is feasi-
ble in children with CP and may improve their walk-
ing speed, walking endurance and general gross 
motor skills10-14.

Some authors have revealed the effects of BWSTT 

among spastic CP14-21. One author assured the 
effects on ten children in a 12 week program in 
which there were three spastic diplegic and spastic 
quadriplegic and four were spastic quadriplegic 
with a mean age of 11 years and 6 months, after 
intervention there was a significant improvement 
noted in Gross Motor Function and in ambulation as 
compare to the baseline assessment14,22,23. In anoth-
er research, where six participant in which four were 
spastic diplegic, one was spastic hemiplegic and 
one was athetiod quadriplegic. A 12 week BWSTT 
program was intervened which revealed the signifi-
cant improvement in on ground walking speed 
meanwhile the energy expenditure showed no 
significant change. Six other articles revealed 
improvement in independent walking, walking 
endurance and waling speed16-20. However above 
mentioned studies fail to prove any effect on Postur-
al control which is an important component of 
independent walking and motor functioning.

The primary aim of the present study is to evaluate 
the effect of treadmill training with body weight 
support on functional, dynamic and static balance 
in CP children, using a comparative analysis of 
training with on ground gait training and determine 
whether the effects last after the interruption of 
interventions. Secondary aim is to determine the 
functional outcomes of treadmill training on 
balance among Pakistani population.

METHODOLOGY

Inclusion Criteria
Age between 5-14 years, spastic cerebral palsy, 
Gross Motor Function Classification as 1,2,3 by 
GMFCS and participant must walk independently 
with or without assistive devices.

Exclusion Criteria
Children submitted to orthopedic surgical proce-
dures or neuromuscular block in the 12 months prior 
to the training sessions and those with orthopedic 
deformity with indication for surgery were excluded 
from the study.

Participants
The individuals were recruited and selected for 
eligibility using the inclusion and exclusion criteria. 
After fulfilling the eligibility criteria and undergoing 
the initial evaluation, the participants were random-
ly distributed into an experimental group (gait 
training on a moving surface (treadmill)) and an 
over ground walking group (gait training on a fixed 
surface (ground)). Randomization was performed 
at rehabilitation center. We used a randomization 
table .using sealed, set of numbered envelopes to 
maintain confidentiality.

Apparatus
A motorized treadmill (Hydro Fitness Motorized 
Treadmill HF-C10), having a emergency stop button 

and a pause button. The treadmill can measure the 
distance and time displayed at a digital screen 
during sessions, was used in study. The treadmill had 
minimal speed of 0.1 km per hour. Body weight 
support was given through Walk Able. The Walk 
Able is comprised of a harness that supports the 
lower trunk and pelvis. The system was suspended 
vertically and had horizontal bars which were 
positioned directly over the child’s head. The system 
has lockable castors.

Outcome Measures
For assessing functional balance we used Berg 
balance scale, which is consisting of 14 tasks similar 
to different ADL. The scale contains five points (0, 1, 
2, 3 or4) zero indicates inability to perform activity 
without assistance and four shows doing activity 
independently. TUG time up go test can also be 
used to assess functional balance in which subject is 
seated with back support is commanded to stand 
up and reach to the marked point at 3 meters turn 
around and come back to the seat and sit with 
back support this all procedure will take less than 10 
seconds. Performing TUG test in more than 10 
seconds predict a poor balance14. For dynamic 
balance we used the timed 360 turn, in which 
individual turn 360 while stepping15. For assessing the 
static balance we use Tandem Stance Test (TST). 
Individuals will stand with narrow base of support 
and maintain the upright balance without taking 
step16. Brunel Balance Assessment is the most valid 
and reliable assessments of static balance in differ-
ent states like sitting, standing, single leg stance 
etc17, 18.

Procedure
The training program was implemented at Rehabili-
tation Association. Each child was matched for sex, 
age, type of CP and GMFCS level. After assessing 
the participants at their baseline, six week trice 
weekly session of BWSTT conducted under the 
supervision of senior physiotherapist, who had to 
conduct all the sessions. The participants are 
allowed to wear their usual orthosis and they were 
allowed to use the assistive devices where required. 
Participants were adjusted with the apparatus; they 
wore the harness so that it gives the support at the 
pelvis and lower trunk. Treadmill was set according 
to the participant so that the participant can place 
foot with comfortably. Speed was generally 
increased with the increments of 0.1km/h. During 
the session physiotherapist can provide the 
assistance where required during the swing phase.
The study comprises of two groups; Group A and 
Group B, Group A is experimental Group and Group 
B is Control Group.

Group A had given Body Weight Support Treadmill 
Training for six weeks three sessions per week. The 
protocol of the training program comprises of famil-
iarization period for two weeks which allow partici-

pants to get familiarized with the treadmill and 
exercise programs the period are not be counted. 
The session starts with the warm up period for 5 
minutes in which the participant will walk up to the 
60% of Targeted Heart Rate the next step is the 
period of conditioning in which the participant will 
run on a treadmill up to the targeted heart rate of 
80% for a period of twenty minutes and finally the 
cool down period of five minutes before the end of 
session.

Group B had given Over Ground Gait Training for six 
weeks three sessions per week. The protocol of the 
training program comprises of familiarization period 
for two weeks which allow participants to get famil-
iarized with exercise programs the period are not be 
counted. The session starts with the warm up period 
for 5 minutes in which the participants have walked 
up to 60% of Targeted Heart Rate followed by walk 
up to 80% Targeted Heart Rate for 20 minutes and 
finally the cool down period of 5 minutes before the 
end of session. The vitals are monitored throughout 
the session using pulse Oximeter and the assessment 
form has filled by the researcher before and after 
the session.

Participants were allowed to continue their normal 
ADLs. Such as physical activity programs where they 
usually used to participated in. physiotherapists 
which were involved in the therapy session of partic-
ipants were advised not to increase the intensity of 
gait training the physical therapy sessions.

RESULTS

Thirty five children were recruited and their progres-
sion through the trial of the thirty five participants 
assessed at the baseline, four in the experimental 
group and three in the control group withdrew after 
completing only 2 to 4 training sessions.

Adherence to training was similar between groups. 
Of a total of 18 sessions, the control group attended 
a mean of 14.21±2.19 sessions and the experimental 
group attended a mean of 13.33 ± 2.02 sessions. 
Nonattendance was mostly because of illness (50 
sessions), participation in school excursions (14 
sessions) or public holidays (6 sessions). No session 
was missed because of adverse events related to 
training.

Both groups have shown a significant improvement 
in post evaluation with the (P < 0.05) and the mean 
differences are discus below. Meanwhile follow up 
of month also shown significant results shown in fig 1 
& 2.

Effects of Intervention
A. Functional Balance
For assessing the functional balance we used Berg 
Balance Scale and Time Up and Go test.

• Berg Balance Scale:
Analysis by using Paired Sample Test revealed a 
statistically significant improvement in an experi-
mental group with a mean improvement of 29 ± 
7.91 from 25.6±7.46 in Berg Balance Scale as com-
pare to control group where slight improvement has 
been observed with the mean of 28.08±7.11 from 

26.38±7.148. The effects of intervention in an experi-
mental group has also been observed in one month 
follow up protocol with the mean of 27.27±7.58 from 
25.6±7.46, whereas there was slight significant 
improvement in control group where mean is 
26.77±7.143 from 26.38±7.148.

INTRODUCTION

Myofascial trigger point pain is a hyperirritable spot 
in skeletal muscle that is associated with a hyper-
sensitive palpable nodule in a taut band1,2. The spot 
is tender when pressed and can give rise to charac-
teristic referred pain, motor dysfunction and auto-
nomic phenomena3.

It is a particularly established reason of constant 
pain disorder in all areas of the body. Diagnosis is 
made on the basis of precise palpation with 2–4 
kg/cm2 pressure for 10–20 seconds on the deduced 
trigger point to elicit the referred pain pattern to 
build up4.

There are two rhomboid muscles, which extend 
from the spine to the medial aspect of the scapula 
in the middle back. It is present under the Trapezius. 
The function of the rhomboids is to arrange the 
scapula throughout different movements of the 
shoulder and arm. EMG has shown that these 
muscles are highly active in Shoulder Abduction 
and slightly active in flexion and extension (arm 
swinging movement) during walking which 
indicates that these muscles, along with some other 
muscles of the shoulder joint, provide stability to the 
scapula. The weakness in rhomboids arises from 
rounded shoulders and depressed sternal posture, 
commonly5. Strain in rhomboid muscle or spasm in 
rhomboid muscle is most of the times caused by 
repetitive movement or overuse of the shoulder and 
arm in forward elevation, usually in activities such as 
serving a tennis ball or reaching to put objects on a 
high shelf, and prolong computer use6.

The trigger point of rhomboid minor is present medi-
ally to the internal edge of the scapula along with 
the spine of scapula. The trigger points in the rhom-
boid major are two in number (as shown in Fig. 1) 
one above the other, along the medial edge and 
lower part of the scapula5.

It is evident from figure 1 that the trigger points in 
rhomboids are beneath the trapezius muscle so it 
may be hard to identify them if the trapezius is tense 
or has trigger points. That is why it is pertinent to rule 
out the trapezius trigger points. Figure 1 also 
indicates the referred pain site of the rhomboid 
trigger points. The pain is mainly present in the part 
between the medial borders of the scapula and the 
spine. There is also indication that the pain may 
radiate upwards in the shoulder. It is also noticeable 
that the trigger point pain patterns of rhomboid and 
levator scapulae are very identical with only one 
exception that the pain pattern of rhomboid does 
not radiate to neck5.

The clinical findings or symptoms may include 
aching; but not deep pain inside the shoulder 
blade, resting pain; not aggravated or relieved by 
movement and the pain is relieved by rubbing. 
Rounded shoulders, sunken chest posture, tight 
pectoralis, cracking or grinding sounds around the 
shoulder medial aspect during arm movements are 
all the indications of rhomboid weakness or trigger 
points5.

Given that trigger point is the tightening mechanism 
of the muscle in a shortened position, the manage-
ment of the trigger point should include loosening 
the contracted state of the muscle7.

This may be possible by applying different manage-
ments and treatments. Aggravating factors that 
may cause prolong overuse or stressed injuries on 
muscles, must be reduced. Pharmacologic cure in 
musculoskeletal pain consists of painkillers and 
medications to encourage sleep and loosen up 
muscles. ‘Antidepressants, neuroleptics, or nonste-
roidal anti-inflammatory drugs (NSAIDs)’ are usually 
given to such patients8.

Treatment modalities other than pharmacotherapy 
may consist of acupuncture, osteopathic manual 
medicine techniques, massage, acupressure, 
ultrasonography (ultrasound [u/s] therapy), appli-
cation of heat or ice, diathermy, transcutaneous 
electrical nerve stimulation (TENS), ethyl chloride 
spray and stretching techniques, dry needling, and 
trigger-point injections with local anesthetics, saline, 
or steroids8.

Trigger Point Pressure Release involves applying 
pressure with a finger or other instruments to the 
trigger point and increasing the pressure as the 
trigger point "releases" and softens7.

The pressure applied to relieve a trigger point should 
induce a pain of not more than 5/10 on a VAS scale. 
The time needed to press the trigger points can be 
nearly 8 – 12 seconds9.

According to Srbely et al, ultrasound (u/s) is an 
effective tool to reduce the sensitivity of trigger 

points. They stated that u/s helps in instant and 
intense reduction in trigger point sensitivity. Further-
more, u/s can be effectively included in any reha-
bilitation protocol. It was identified in their research 
that five minute u/s helps in the reduction of sensitiv-
ity of trigger points by 44.1% in patients with myofas-
cial pain syndrome. They surmised that u/s may be 
used as a gainful apparatus for the management of 
trigger points and myofascial pain syndrome10.

The aim of this research is to find out the effective-
ness of trigger point pressure release or ultrasound 
therapy in the management of rhomboid trigger 
point pain.

METHODOLOGY

Study design
Experimental study

Sample size
A sample size of 50 patients was calculated through 
Open Epi with a point prevalence of 18.1% at 95% of 
confidence interval. Margin of error is 0.05.

Study settings and participants
50 patients who met the inclusion criteria were 
selected from the outpatient department of Ziaud-
din Hospital, Clifton campus, Karachi, Pakistan.

Study duration
The total duration of the study was 6 months

Sampling technique
Simple random sampling technique with two groups 
A and B, each comprising of equal number of mem-
bers i.e. n=25

Inclusion criteria
• 20 – 50 years of age
• Upper and middle back soreness for more than 3 
months
• Restricted shoulder movements due to upper and 
middle back pains
• Medically stable
• Males and females

Exclusion criteria
• No history of previous injury to upper or middle 
back regions
• No previous trapezius or levator scapulae trigger 
points
• No Systemic or psychological problemsnor 
anynerve root involvement
• No Orthopedic problems other than rhomboids’ 
strain or spasm nor anyhistory of back surgery
• No Red flags such as cancer and yellow flags such 
as ankylosing spondylitis

Ethical considerations
Written consent was taken from the participants 
and the management for the conduction of this 

research keeping in mind the confidentiality of the 
patient’s information

Outcome Measures 
Functional disability was measured by Functional 
Rating Index (FRI) Visual analog scale (VAS) was 
used to measure pain

Interventions
Patients in group A (n=25) were given 10 sessions of 
Trigger Point Pressure Release treatment and 
exercise therapy for about 20 minutes. Whereas, the 
patients in group B (n=25) were given exercise 
therapy and ultrasound therapy at 1 MHz frequency 
with an intensity of 1.5 W/cm2 using Grey’s formula 
to estimate the total time period for u/s application 
on each individual11-13. The ERA of the transducer 
was written as 5 cm sq. The total treatment time 
calculated was 8 minutes. Exercise therapy includ-
ed supervised workout plan starting with warm ups 
and stretching routine for upper extremities and 
upper back. Abdominal toning and paravertebral 
strengthening were added according to patient's 
condition. Both the groups received the treatments 
for a time period of 4 weeks. 

Data analysis 
Data analysis was done by SPSS version 20 and t-test 
was applied. 

Avoiding co-interventions 
To avoid bias, patients were requested not to take 
any new pain medications or follow any other 
exercise regime from the start of the study till the 
end of it followed by follow-up. 

RESULTS

Standardized assessments forms were made to 
record patient's data. Outcome assessments were 
done by patient's answering the questionnaire.

An aggregate of 50 patients were randomized by 
simple random sampling technique and divided 
into 02 equivalent groups of 25 each. The number of 
male and female patients was 20 and 30 respec-
tively [Mean age 37.62 years SD 7.44 (range 20-50 
years)] were dispensed (Table: 1).

All patients were available to be re-evaluated after 
the end of 4 weeks of treatment. 25 patients in 
group A (trigger release + Ex) and 25 patients in 
group B (u/s + Ex). The patients were dealt with for 4 
weeks (Table 2).

Group A
The results shown in Table 3 indicate that the mean 
pain score on VAS before treatment were 5.88 ± 
1.130, but after treatment VAS score were 
decreased and intensity of pain was 1.80 ± 1.041, 
with a p-value <0.006.

Group B
It was observed that mean pain scores on VAS 
before treatment were 6.56±1.446 and after treat-
ment it was decreased and new value 2.72±1.208 
p-value <0.006 (Table 3)

It was observed that the mean of FRI in group A 
before the treatment was 39.92 ± 2.691 and after 
treatment the score was 29.60 ± 5.454.

The result of group B shows that the mean of FRI 
before the treatment was 41.12 ± 2.505 but after 
treatment score decreased, new value was 35.92 ± 
4.183.

Both the results of group A and B are shown in table: 
4

DISCUSSION

The results present in our study suggest that there 
was no significant difference in both the groups that 
received trigger point pressure release technique or 
u/s therapy in the management of rhomboids 
trigger points. Unfortunately there is no published 
research available to identify the effects of trigger 
point pressure release or u/s therapy or any com-
parative study between the two on rhomboids. But, 
analogous researches to this study have been done 
by other researchers on different body muscles such 
as iliotibial band14, subscapularis muscle15, 
Iliopsoas16, neck and upper back muscles17, scale-
nei muscles18, shoulder girdle muscles19, masticatory 
muscles20, upper trapezius muscle21.

Zaky L.A. identified that trigger points pressure 
release increases the blood supply in the part of the 
trigger pointthus undoing the ongoing lack of blood 
supply. This helps in inhibiting the trigger points and 
relaxes the fascial adhesions which in turn decreas-
es the pain and improves the functional movement. 
In inactivating the trigger point u/s therapy is an 
effective modality. U/shas also been proven to be 
valuable for the treatmentof deep muscle trigger 
points22. These findings were identical in our 
research as well which shows no significant differ-
ence in the p – value of both groups.

The findings in an article by Kaintz B. were also 
supportive of our research which suggested that 
when manual techniques were applied with some 
other therapeutic modality or therapy it yields 
better results. The systematic review also suggested 
that u/s with high–power or phonophoresis may 
prove to be better as compared to conventional 
u/s23.

A case series published by Mario Pribicevic et al 
applied manual therapy (cross-friction massage 
and ischaemic pressure) with phonophoresis u/s 
and shoulder exercises on shoulder muscles and 
concluded that it was beneficial for the relief of 
pain and return to function, in shoulder impinge-
ment syndrome which is consistent with the results of 
our research24.

A study conducted by Aguilera FJ et al concluded 
that massage therapy along with u/sin latent 
myofascial trigger points of trapezius revealed no 
significant difference between the efficacies of the 
treatments further supporting our results25.

The limitation of this study is the inclusion of exercise 
therapy with the trigger point pressure release and 
ultrasound therapy in both the groups. Exercise 
therapy may be the factor to influence no signifi-
cant difference in the outcomes of the groups. A 
research should be conducted that should involve 
the treatment with trigger point pressure release 
and ultrasound therapy alone on different groups.

CONCLUSION

The present study provides evidence to support the 
use of trigger point pressure release and ultrasound 
therapy in relieving pain and improving functional 
performance in subjects with UBP due to rhom-
boids. The results also suggest that there is no signifi-
cant difference between the two treatments in 
alleviating pain or improving functional perfor-
mance of rhomboids.

Table 1: Male and Female Percentage

Frequency

Male 20

30

50

40%

60%

100%

Female

Total

Percentage
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INTRODUCTION

Cerebral Palsy is a non-progressive, permanent 
brain lesion of immature brain common in 2 per 
1000 children1,2. The prevalence of CP has remained 
remarkably stable over the last 30 years3. 80% of 
cerebral palsy is spastic, causing limitations in activi-
ties of daily livings, impairment in motor function, 
gait and balance4. The upper motor neuron lesion in 
the brain damages the functionality of nerve recep-
tors in the spine to properly receive Gamma Amino 
Butyric Acid (GABA). Which intern leads to hyperto-
nia of the muscle supplied by those damaged 
nerves, this condition is known as spasticity. Spastici-
ty is of various types in which diplegic is most 
common. The spastic diplegic are ambulatory with 
abnormalities like excessive planter flexion at ankle 
joint and excessive knee flexion associated with 
adduction and internal rotation at hip joint, these 
abnormalities influence the static and dynamic 
balance5. To assess the balance among the cere-
bral palsy patients is a complex task which includes 
several functional tests but the most common are 
Berg Balance Scale (BBS)6, Bruininks-Oseretsky Test 
of Motor Proficiency (BOTMP)7 and Timed Up and 
Go (TUG) all of these8 constitute the most frequently 
applied control tests for the quantitative changes in 
balance.

Maintaining posture is an essential task for balance 
control in the children with cerebral palsy. It is com-
plicated activity to maintain body weight within the 
base of support during standing, sitting, walking and 
performing activity9,10. Postural control is deter-
mined by vision integration, proprioceptive sensa-
tion, vestibular and commands from brain11,12. 
Postural instability constitute the major impairment 
in motor development, these children shown 
number of limitation while performing dynamic and 
static activities13.

With a growing body of re efficacy of treadmill 
training for training for adults with neurologic disor-
ders, most notably after spinal cord injury, clinicians 
and researchers in the field of pediatric CP have 
begun to turn their attention to the potential of 
treadmill training for improving walking in children 
with CP. This interest is based on the principle that 
task-specific and repetitive practice is required to 
develop and improve a motor skill such as walk-
ing6-9. Use of mechanical treadmill, with or without 
body weight support may improve walking in 
children with CP because it provides an opportunity 
to repetitively and intensively train the whole gait 
cycle and facilitate an improved gait pattern 
during walking. Preliminary work suggest that body 
weight supported treadmill training (BWSTT) is feasi-
ble in children with CP and may improve their walk-
ing speed, walking endurance and general gross 
motor skills10-14.

Some authors have revealed the effects of BWSTT 

among spastic CP14-21. One author assured the 
effects on ten children in a 12 week program in 
which there were three spastic diplegic and spastic 
quadriplegic and four were spastic quadriplegic 
with a mean age of 11 years and 6 months, after 
intervention there was a significant improvement 
noted in Gross Motor Function and in ambulation as 
compare to the baseline assessment14,22,23. In anoth-
er research, where six participant in which four were 
spastic diplegic, one was spastic hemiplegic and 
one was athetiod quadriplegic. A 12 week BWSTT 
program was intervened which revealed the signifi-
cant improvement in on ground walking speed 
meanwhile the energy expenditure showed no 
significant change. Six other articles revealed 
improvement in independent walking, walking 
endurance and waling speed16-20. However above 
mentioned studies fail to prove any effect on Postur-
al control which is an important component of 
independent walking and motor functioning.

The primary aim of the present study is to evaluate 
the effect of treadmill training with body weight 
support on functional, dynamic and static balance 
in CP children, using a comparative analysis of 
training with on ground gait training and determine 
whether the effects last after the interruption of 
interventions. Secondary aim is to determine the 
functional outcomes of treadmill training on 
balance among Pakistani population.

METHODOLOGY

Inclusion Criteria
Age between 5-14 years, spastic cerebral palsy, 
Gross Motor Function Classification as 1,2,3 by 
GMFCS and participant must walk independently 
with or without assistive devices.

Exclusion Criteria
Children submitted to orthopedic surgical proce-
dures or neuromuscular block in the 12 months prior 
to the training sessions and those with orthopedic 
deformity with indication for surgery were excluded 
from the study.

Participants
The individuals were recruited and selected for 
eligibility using the inclusion and exclusion criteria. 
After fulfilling the eligibility criteria and undergoing 
the initial evaluation, the participants were random-
ly distributed into an experimental group (gait 
training on a moving surface (treadmill)) and an 
over ground walking group (gait training on a fixed 
surface (ground)). Randomization was performed 
at rehabilitation center. We used a randomization 
table .using sealed, set of numbered envelopes to 
maintain confidentiality.

Apparatus
A motorized treadmill (Hydro Fitness Motorized 
Treadmill HF-C10), having a emergency stop button 

and a pause button. The treadmill can measure the 
distance and time displayed at a digital screen 
during sessions, was used in study. The treadmill had 
minimal speed of 0.1 km per hour. Body weight 
support was given through Walk Able. The Walk 
Able is comprised of a harness that supports the 
lower trunk and pelvis. The system was suspended 
vertically and had horizontal bars which were 
positioned directly over the child’s head. The system 
has lockable castors.

Outcome Measures
For assessing functional balance we used Berg 
balance scale, which is consisting of 14 tasks similar 
to different ADL. The scale contains five points (0, 1, 
2, 3 or4) zero indicates inability to perform activity 
without assistance and four shows doing activity 
independently. TUG time up go test can also be 
used to assess functional balance in which subject is 
seated with back support is commanded to stand 
up and reach to the marked point at 3 meters turn 
around and come back to the seat and sit with 
back support this all procedure will take less than 10 
seconds. Performing TUG test in more than 10 
seconds predict a poor balance14. For dynamic 
balance we used the timed 360 turn, in which 
individual turn 360 while stepping15. For assessing the 
static balance we use Tandem Stance Test (TST). 
Individuals will stand with narrow base of support 
and maintain the upright balance without taking 
step16. Brunel Balance Assessment is the most valid 
and reliable assessments of static balance in differ-
ent states like sitting, standing, single leg stance 
etc17, 18.

Procedure
The training program was implemented at Rehabili-
tation Association. Each child was matched for sex, 
age, type of CP and GMFCS level. After assessing 
the participants at their baseline, six week trice 
weekly session of BWSTT conducted under the 
supervision of senior physiotherapist, who had to 
conduct all the sessions. The participants are 
allowed to wear their usual orthosis and they were 
allowed to use the assistive devices where required. 
Participants were adjusted with the apparatus; they 
wore the harness so that it gives the support at the 
pelvis and lower trunk. Treadmill was set according 
to the participant so that the participant can place 
foot with comfortably. Speed was generally 
increased with the increments of 0.1km/h. During 
the session physiotherapist can provide the 
assistance where required during the swing phase.
The study comprises of two groups; Group A and 
Group B, Group A is experimental Group and Group 
B is Control Group.

Group A had given Body Weight Support Treadmill 
Training for six weeks three sessions per week. The 
protocol of the training program comprises of famil-
iarization period for two weeks which allow partici-

pants to get familiarized with the treadmill and 
exercise programs the period are not be counted. 
The session starts with the warm up period for 5 
minutes in which the participant will walk up to the 
60% of Targeted Heart Rate the next step is the 
period of conditioning in which the participant will 
run on a treadmill up to the targeted heart rate of 
80% for a period of twenty minutes and finally the 
cool down period of five minutes before the end of 
session.

Group B had given Over Ground Gait Training for six 
weeks three sessions per week. The protocol of the 
training program comprises of familiarization period 
for two weeks which allow participants to get famil-
iarized with exercise programs the period are not be 
counted. The session starts with the warm up period 
for 5 minutes in which the participants have walked 
up to 60% of Targeted Heart Rate followed by walk 
up to 80% Targeted Heart Rate for 20 minutes and 
finally the cool down period of 5 minutes before the 
end of session. The vitals are monitored throughout 
the session using pulse Oximeter and the assessment 
form has filled by the researcher before and after 
the session.

Participants were allowed to continue their normal 
ADLs. Such as physical activity programs where they 
usually used to participated in. physiotherapists 
which were involved in the therapy session of partic-
ipants were advised not to increase the intensity of 
gait training the physical therapy sessions.

RESULTS

Thirty five children were recruited and their progres-
sion through the trial of the thirty five participants 
assessed at the baseline, four in the experimental 
group and three in the control group withdrew after 
completing only 2 to 4 training sessions.

Adherence to training was similar between groups. 
Of a total of 18 sessions, the control group attended 
a mean of 14.21±2.19 sessions and the experimental 
group attended a mean of 13.33 ± 2.02 sessions. 
Nonattendance was mostly because of illness (50 
sessions), participation in school excursions (14 
sessions) or public holidays (6 sessions). No session 
was missed because of adverse events related to 
training.

Both groups have shown a significant improvement 
in post evaluation with the (P < 0.05) and the mean 
differences are discus below. Meanwhile follow up 
of month also shown significant results shown in fig 1 
& 2.

Effects of Intervention
A. Functional Balance
For assessing the functional balance we used Berg 
Balance Scale and Time Up and Go test.

• Berg Balance Scale:
Analysis by using Paired Sample Test revealed a 
statistically significant improvement in an experi-
mental group with a mean improvement of 29 ± 
7.91 from 25.6±7.46 in Berg Balance Scale as com-
pare to control group where slight improvement has 
been observed with the mean of 28.08±7.11 from 

26.38±7.148. The effects of intervention in an experi-
mental group has also been observed in one month 
follow up protocol with the mean of 27.27±7.58 from 
25.6±7.46, whereas there was slight significant 
improvement in control group where mean is 
26.77±7.143 from 26.38±7.148.

INTRODUCTION

Myofascial trigger point pain is a hyperirritable spot 
in skeletal muscle that is associated with a hyper-
sensitive palpable nodule in a taut band1,2. The spot 
is tender when pressed and can give rise to charac-
teristic referred pain, motor dysfunction and auto-
nomic phenomena3.

It is a particularly established reason of constant 
pain disorder in all areas of the body. Diagnosis is 
made on the basis of precise palpation with 2–4 
kg/cm2 pressure for 10–20 seconds on the deduced 
trigger point to elicit the referred pain pattern to 
build up4.

There are two rhomboid muscles, which extend 
from the spine to the medial aspect of the scapula 
in the middle back. It is present under the Trapezius. 
The function of the rhomboids is to arrange the 
scapula throughout different movements of the 
shoulder and arm. EMG has shown that these 
muscles are highly active in Shoulder Abduction 
and slightly active in flexion and extension (arm 
swinging movement) during walking which 
indicates that these muscles, along with some other 
muscles of the shoulder joint, provide stability to the 
scapula. The weakness in rhomboids arises from 
rounded shoulders and depressed sternal posture, 
commonly5. Strain in rhomboid muscle or spasm in 
rhomboid muscle is most of the times caused by 
repetitive movement or overuse of the shoulder and 
arm in forward elevation, usually in activities such as 
serving a tennis ball or reaching to put objects on a 
high shelf, and prolong computer use6.

The trigger point of rhomboid minor is present medi-
ally to the internal edge of the scapula along with 
the spine of scapula. The trigger points in the rhom-
boid major are two in number (as shown in Fig. 1) 
one above the other, along the medial edge and 
lower part of the scapula5.

It is evident from figure 1 that the trigger points in 
rhomboids are beneath the trapezius muscle so it 
may be hard to identify them if the trapezius is tense 
or has trigger points. That is why it is pertinent to rule 
out the trapezius trigger points. Figure 1 also 
indicates the referred pain site of the rhomboid 
trigger points. The pain is mainly present in the part 
between the medial borders of the scapula and the 
spine. There is also indication that the pain may 
radiate upwards in the shoulder. It is also noticeable 
that the trigger point pain patterns of rhomboid and 
levator scapulae are very identical with only one 
exception that the pain pattern of rhomboid does 
not radiate to neck5.

The clinical findings or symptoms may include 
aching; but not deep pain inside the shoulder 
blade, resting pain; not aggravated or relieved by 
movement and the pain is relieved by rubbing. 
Rounded shoulders, sunken chest posture, tight 
pectoralis, cracking or grinding sounds around the 
shoulder medial aspect during arm movements are 
all the indications of rhomboid weakness or trigger 
points5.

Given that trigger point is the tightening mechanism 
of the muscle in a shortened position, the manage-
ment of the trigger point should include loosening 
the contracted state of the muscle7.

This may be possible by applying different manage-
ments and treatments. Aggravating factors that 
may cause prolong overuse or stressed injuries on 
muscles, must be reduced. Pharmacologic cure in 
musculoskeletal pain consists of painkillers and 
medications to encourage sleep and loosen up 
muscles. ‘Antidepressants, neuroleptics, or nonste-
roidal anti-inflammatory drugs (NSAIDs)’ are usually 
given to such patients8.

Treatment modalities other than pharmacotherapy 
may consist of acupuncture, osteopathic manual 
medicine techniques, massage, acupressure, 
ultrasonography (ultrasound [u/s] therapy), appli-
cation of heat or ice, diathermy, transcutaneous 
electrical nerve stimulation (TENS), ethyl chloride 
spray and stretching techniques, dry needling, and 
trigger-point injections with local anesthetics, saline, 
or steroids8.

Trigger Point Pressure Release involves applying 
pressure with a finger or other instruments to the 
trigger point and increasing the pressure as the 
trigger point "releases" and softens7.

The pressure applied to relieve a trigger point should 
induce a pain of not more than 5/10 on a VAS scale. 
The time needed to press the trigger points can be 
nearly 8 – 12 seconds9.

According to Srbely et al, ultrasound (u/s) is an 
effective tool to reduce the sensitivity of trigger 

points. They stated that u/s helps in instant and 
intense reduction in trigger point sensitivity. Further-
more, u/s can be effectively included in any reha-
bilitation protocol. It was identified in their research 
that five minute u/s helps in the reduction of sensitiv-
ity of trigger points by 44.1% in patients with myofas-
cial pain syndrome. They surmised that u/s may be 
used as a gainful apparatus for the management of 
trigger points and myofascial pain syndrome10.

The aim of this research is to find out the effective-
ness of trigger point pressure release or ultrasound 
therapy in the management of rhomboid trigger 
point pain.

METHODOLOGY

Study design
Experimental study

Sample size
A sample size of 50 patients was calculated through 
Open Epi with a point prevalence of 18.1% at 95% of 
confidence interval. Margin of error is 0.05.

Study settings and participants
50 patients who met the inclusion criteria were 
selected from the outpatient department of Ziaud-
din Hospital, Clifton campus, Karachi, Pakistan.

Study duration
The total duration of the study was 6 months

Sampling technique
Simple random sampling technique with two groups 
A and B, each comprising of equal number of mem-
bers i.e. n=25

Inclusion criteria
• 20 – 50 years of age
• Upper and middle back soreness for more than 3 
months
• Restricted shoulder movements due to upper and 
middle back pains
• Medically stable
• Males and females

Exclusion criteria
• No history of previous injury to upper or middle 
back regions
• No previous trapezius or levator scapulae trigger 
points
• No Systemic or psychological problemsnor 
anynerve root involvement
• No Orthopedic problems other than rhomboids’ 
strain or spasm nor anyhistory of back surgery
• No Red flags such as cancer and yellow flags such 
as ankylosing spondylitis

Ethical considerations
Written consent was taken from the participants 
and the management for the conduction of this 

research keeping in mind the confidentiality of the 
patient’s information

Outcome Measures 
Functional disability was measured by Functional 
Rating Index (FRI) Visual analog scale (VAS) was 
used to measure pain

Interventions
Patients in group A (n=25) were given 10 sessions of 
Trigger Point Pressure Release treatment and 
exercise therapy for about 20 minutes. Whereas, the 
patients in group B (n=25) were given exercise 
therapy and ultrasound therapy at 1 MHz frequency 
with an intensity of 1.5 W/cm2 using Grey’s formula 
to estimate the total time period for u/s application 
on each individual11-13. The ERA of the transducer 
was written as 5 cm sq. The total treatment time 
calculated was 8 minutes. Exercise therapy includ-
ed supervised workout plan starting with warm ups 
and stretching routine for upper extremities and 
upper back. Abdominal toning and paravertebral 
strengthening were added according to patient's 
condition. Both the groups received the treatments 
for a time period of 4 weeks. 

Data analysis 
Data analysis was done by SPSS version 20 and t-test 
was applied. 

Avoiding co-interventions 
To avoid bias, patients were requested not to take 
any new pain medications or follow any other 
exercise regime from the start of the study till the 
end of it followed by follow-up. 

RESULTS

Standardized assessments forms were made to 
record patient's data. Outcome assessments were 
done by patient's answering the questionnaire.

An aggregate of 50 patients were randomized by 
simple random sampling technique and divided 
into 02 equivalent groups of 25 each. The number of 
male and female patients was 20 and 30 respec-
tively [Mean age 37.62 years SD 7.44 (range 20-50 
years)] were dispensed (Table: 1).

All patients were available to be re-evaluated after 
the end of 4 weeks of treatment. 25 patients in 
group A (trigger release + Ex) and 25 patients in 
group B (u/s + Ex). The patients were dealt with for 4 
weeks (Table 2).

Group A
The results shown in Table 3 indicate that the mean 
pain score on VAS before treatment were 5.88 ± 
1.130, but after treatment VAS score were 
decreased and intensity of pain was 1.80 ± 1.041, 
with a p-value <0.006.

Group B
It was observed that mean pain scores on VAS 
before treatment were 6.56±1.446 and after treat-
ment it was decreased and new value 2.72±1.208 
p-value <0.006 (Table 3)

It was observed that the mean of FRI in group A 
before the treatment was 39.92 ± 2.691 and after 
treatment the score was 29.60 ± 5.454.

The result of group B shows that the mean of FRI 
before the treatment was 41.12 ± 2.505 but after 
treatment score decreased, new value was 35.92 ± 
4.183.

Both the results of group A and B are shown in table: 
4

DISCUSSION

The results present in our study suggest that there 
was no significant difference in both the groups that 
received trigger point pressure release technique or 
u/s therapy in the management of rhomboids 
trigger points. Unfortunately there is no published 
research available to identify the effects of trigger 
point pressure release or u/s therapy or any com-
parative study between the two on rhomboids. But, 
analogous researches to this study have been done 
by other researchers on different body muscles such 
as iliotibial band14, subscapularis muscle15, 
Iliopsoas16, neck and upper back muscles17, scale-
nei muscles18, shoulder girdle muscles19, masticatory 
muscles20, upper trapezius muscle21.

Zaky L.A. identified that trigger points pressure 
release increases the blood supply in the part of the 
trigger pointthus undoing the ongoing lack of blood 
supply. This helps in inhibiting the trigger points and 
relaxes the fascial adhesions which in turn decreas-
es the pain and improves the functional movement. 
In inactivating the trigger point u/s therapy is an 
effective modality. U/shas also been proven to be 
valuable for the treatmentof deep muscle trigger 
points22. These findings were identical in our 
research as well which shows no significant differ-
ence in the p – value of both groups.

The findings in an article by Kaintz B. were also 
supportive of our research which suggested that 
when manual techniques were applied with some 
other therapeutic modality or therapy it yields 
better results. The systematic review also suggested 
that u/s with high–power or phonophoresis may 
prove to be better as compared to conventional 
u/s23.

A case series published by Mario Pribicevic et al 
applied manual therapy (cross-friction massage 
and ischaemic pressure) with phonophoresis u/s 
and shoulder exercises on shoulder muscles and 
concluded that it was beneficial for the relief of 
pain and return to function, in shoulder impinge-
ment syndrome which is consistent with the results of 
our research24.

A study conducted by Aguilera FJ et al concluded 
that massage therapy along with u/sin latent 
myofascial trigger points of trapezius revealed no 
significant difference between the efficacies of the 
treatments further supporting our results25.

The limitation of this study is the inclusion of exercise 
therapy with the trigger point pressure release and 
ultrasound therapy in both the groups. Exercise 
therapy may be the factor to influence no signifi-
cant difference in the outcomes of the groups. A 
research should be conducted that should involve 
the treatment with trigger point pressure release 
and ultrasound therapy alone on different groups.

CONCLUSION

The present study provides evidence to support the 
use of trigger point pressure release and ultrasound 
therapy in relieving pain and improving functional 
performance in subjects with UBP due to rhom-
boids. The results also suggest that there is no signifi-
cant difference between the two treatments in 
alleviating pain or improving functional perfor-
mance of rhomboids.

Table 2: Post Treatment Availability
Frequency

Trigger
release+ Ex

U/S+Ex

25

25

50

50%

50%

100%Total

Percentage

Table 3: VAS Scores

Mean SD

Group A
Before 5.88 1.13

<0.006

<0.006

1.04

1.44
1.2

1.8

6.56
2.72

After

Before
After

Group B

p-Value

Table 4: FRI Scores

Mean SD

Group A
Before 39.92 2.69

0.002

0.002

5.45

2.5
4.18

29.6

41.12
35.92

After

Before
After

Group B

p-Value
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INTRODUCTION

Cerebral Palsy is a non-progressive, permanent 
brain lesion of immature brain common in 2 per 
1000 children1,2. The prevalence of CP has remained 
remarkably stable over the last 30 years3. 80% of 
cerebral palsy is spastic, causing limitations in activi-
ties of daily livings, impairment in motor function, 
gait and balance4. The upper motor neuron lesion in 
the brain damages the functionality of nerve recep-
tors in the spine to properly receive Gamma Amino 
Butyric Acid (GABA). Which intern leads to hyperto-
nia of the muscle supplied by those damaged 
nerves, this condition is known as spasticity. Spastici-
ty is of various types in which diplegic is most 
common. The spastic diplegic are ambulatory with 
abnormalities like excessive planter flexion at ankle 
joint and excessive knee flexion associated with 
adduction and internal rotation at hip joint, these 
abnormalities influence the static and dynamic 
balance5. To assess the balance among the cere-
bral palsy patients is a complex task which includes 
several functional tests but the most common are 
Berg Balance Scale (BBS)6, Bruininks-Oseretsky Test 
of Motor Proficiency (BOTMP)7 and Timed Up and 
Go (TUG) all of these8 constitute the most frequently 
applied control tests for the quantitative changes in 
balance.

Maintaining posture is an essential task for balance 
control in the children with cerebral palsy. It is com-
plicated activity to maintain body weight within the 
base of support during standing, sitting, walking and 
performing activity9,10. Postural control is deter-
mined by vision integration, proprioceptive sensa-
tion, vestibular and commands from brain11,12. 
Postural instability constitute the major impairment 
in motor development, these children shown 
number of limitation while performing dynamic and 
static activities13.

With a growing body of re efficacy of treadmill 
training for training for adults with neurologic disor-
ders, most notably after spinal cord injury, clinicians 
and researchers in the field of pediatric CP have 
begun to turn their attention to the potential of 
treadmill training for improving walking in children 
with CP. This interest is based on the principle that 
task-specific and repetitive practice is required to 
develop and improve a motor skill such as walk-
ing6-9. Use of mechanical treadmill, with or without 
body weight support may improve walking in 
children with CP because it provides an opportunity 
to repetitively and intensively train the whole gait 
cycle and facilitate an improved gait pattern 
during walking. Preliminary work suggest that body 
weight supported treadmill training (BWSTT) is feasi-
ble in children with CP and may improve their walk-
ing speed, walking endurance and general gross 
motor skills10-14.

Some authors have revealed the effects of BWSTT 

among spastic CP14-21. One author assured the 
effects on ten children in a 12 week program in 
which there were three spastic diplegic and spastic 
quadriplegic and four were spastic quadriplegic 
with a mean age of 11 years and 6 months, after 
intervention there was a significant improvement 
noted in Gross Motor Function and in ambulation as 
compare to the baseline assessment14,22,23. In anoth-
er research, where six participant in which four were 
spastic diplegic, one was spastic hemiplegic and 
one was athetiod quadriplegic. A 12 week BWSTT 
program was intervened which revealed the signifi-
cant improvement in on ground walking speed 
meanwhile the energy expenditure showed no 
significant change. Six other articles revealed 
improvement in independent walking, walking 
endurance and waling speed16-20. However above 
mentioned studies fail to prove any effect on Postur-
al control which is an important component of 
independent walking and motor functioning.

The primary aim of the present study is to evaluate 
the effect of treadmill training with body weight 
support on functional, dynamic and static balance 
in CP children, using a comparative analysis of 
training with on ground gait training and determine 
whether the effects last after the interruption of 
interventions. Secondary aim is to determine the 
functional outcomes of treadmill training on 
balance among Pakistani population.

METHODOLOGY

Inclusion Criteria
Age between 5-14 years, spastic cerebral palsy, 
Gross Motor Function Classification as 1,2,3 by 
GMFCS and participant must walk independently 
with or without assistive devices.

Exclusion Criteria
Children submitted to orthopedic surgical proce-
dures or neuromuscular block in the 12 months prior 
to the training sessions and those with orthopedic 
deformity with indication for surgery were excluded 
from the study.

Participants
The individuals were recruited and selected for 
eligibility using the inclusion and exclusion criteria. 
After fulfilling the eligibility criteria and undergoing 
the initial evaluation, the participants were random-
ly distributed into an experimental group (gait 
training on a moving surface (treadmill)) and an 
over ground walking group (gait training on a fixed 
surface (ground)). Randomization was performed 
at rehabilitation center. We used a randomization 
table .using sealed, set of numbered envelopes to 
maintain confidentiality.

Apparatus
A motorized treadmill (Hydro Fitness Motorized 
Treadmill HF-C10), having a emergency stop button 
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and a pause button. The treadmill can measure the 
distance and time displayed at a digital screen 
during sessions, was used in study. The treadmill had 
minimal speed of 0.1 km per hour. Body weight 
support was given through Walk Able. The Walk 
Able is comprised of a harness that supports the 
lower trunk and pelvis. The system was suspended 
vertically and had horizontal bars which were 
positioned directly over the child’s head. The system 
has lockable castors.

Outcome Measures
For assessing functional balance we used Berg 
balance scale, which is consisting of 14 tasks similar 
to different ADL. The scale contains five points (0, 1, 
2, 3 or4) zero indicates inability to perform activity 
without assistance and four shows doing activity 
independently. TUG time up go test can also be 
used to assess functional balance in which subject is 
seated with back support is commanded to stand 
up and reach to the marked point at 3 meters turn 
around and come back to the seat and sit with 
back support this all procedure will take less than 10 
seconds. Performing TUG test in more than 10 
seconds predict a poor balance14. For dynamic 
balance we used the timed 360 turn, in which 
individual turn 360 while stepping15. For assessing the 
static balance we use Tandem Stance Test (TST). 
Individuals will stand with narrow base of support 
and maintain the upright balance without taking 
step16. Brunel Balance Assessment is the most valid 
and reliable assessments of static balance in differ-
ent states like sitting, standing, single leg stance 
etc17, 18.

Procedure
The training program was implemented at Rehabili-
tation Association. Each child was matched for sex, 
age, type of CP and GMFCS level. After assessing 
the participants at their baseline, six week trice 
weekly session of BWSTT conducted under the 
supervision of senior physiotherapist, who had to 
conduct all the sessions. The participants are 
allowed to wear their usual orthosis and they were 
allowed to use the assistive devices where required. 
Participants were adjusted with the apparatus; they 
wore the harness so that it gives the support at the 
pelvis and lower trunk. Treadmill was set according 
to the participant so that the participant can place 
foot with comfortably. Speed was generally 
increased with the increments of 0.1km/h. During 
the session physiotherapist can provide the 
assistance where required during the swing phase.
The study comprises of two groups; Group A and 
Group B, Group A is experimental Group and Group 
B is Control Group.

Group A had given Body Weight Support Treadmill 
Training for six weeks three sessions per week. The 
protocol of the training program comprises of famil-
iarization period for two weeks which allow partici-

pants to get familiarized with the treadmill and 
exercise programs the period are not be counted. 
The session starts with the warm up period for 5 
minutes in which the participant will walk up to the 
60% of Targeted Heart Rate the next step is the 
period of conditioning in which the participant will 
run on a treadmill up to the targeted heart rate of 
80% for a period of twenty minutes and finally the 
cool down period of five minutes before the end of 
session.

Group B had given Over Ground Gait Training for six 
weeks three sessions per week. The protocol of the 
training program comprises of familiarization period 
for two weeks which allow participants to get famil-
iarized with exercise programs the period are not be 
counted. The session starts with the warm up period 
for 5 minutes in which the participants have walked 
up to 60% of Targeted Heart Rate followed by walk 
up to 80% Targeted Heart Rate for 20 minutes and 
finally the cool down period of 5 minutes before the 
end of session. The vitals are monitored throughout 
the session using pulse Oximeter and the assessment 
form has filled by the researcher before and after 
the session.

Participants were allowed to continue their normal 
ADLs. Such as physical activity programs where they 
usually used to participated in. physiotherapists 
which were involved in the therapy session of partic-
ipants were advised not to increase the intensity of 
gait training the physical therapy sessions.

RESULTS

Thirty five children were recruited and their progres-
sion through the trial of the thirty five participants 
assessed at the baseline, four in the experimental 
group and three in the control group withdrew after 
completing only 2 to 4 training sessions.

Adherence to training was similar between groups. 
Of a total of 18 sessions, the control group attended 
a mean of 14.21±2.19 sessions and the experimental 
group attended a mean of 13.33 ± 2.02 sessions. 
Nonattendance was mostly because of illness (50 
sessions), participation in school excursions (14 
sessions) or public holidays (6 sessions). No session 
was missed because of adverse events related to 
training.

Both groups have shown a significant improvement 
in post evaluation with the (P < 0.05) and the mean 
differences are discus below. Meanwhile follow up 
of month also shown significant results shown in fig 1 
& 2.

Effects of Intervention
A. Functional Balance
For assessing the functional balance we used Berg 
Balance Scale and Time Up and Go test.

• Berg Balance Scale:
Analysis by using Paired Sample Test revealed a 
statistically significant improvement in an experi-
mental group with a mean improvement of 29 ± 
7.91 from 25.6±7.46 in Berg Balance Scale as com-
pare to control group where slight improvement has 
been observed with the mean of 28.08±7.11 from 

26.38±7.148. The effects of intervention in an experi-
mental group has also been observed in one month 
follow up protocol with the mean of 27.27±7.58 from 
25.6±7.46, whereas there was slight significant 
improvement in control group where mean is 
26.77±7.143 from 26.38±7.148.

INTRODUCTION

Myofascial trigger point pain is a hyperirritable spot 
in skeletal muscle that is associated with a hyper-
sensitive palpable nodule in a taut band1,2. The spot 
is tender when pressed and can give rise to charac-
teristic referred pain, motor dysfunction and auto-
nomic phenomena3.

It is a particularly established reason of constant 
pain disorder in all areas of the body. Diagnosis is 
made on the basis of precise palpation with 2–4 
kg/cm2 pressure for 10–20 seconds on the deduced 
trigger point to elicit the referred pain pattern to 
build up4.

There are two rhomboid muscles, which extend 
from the spine to the medial aspect of the scapula 
in the middle back. It is present under the Trapezius. 
The function of the rhomboids is to arrange the 
scapula throughout different movements of the 
shoulder and arm. EMG has shown that these 
muscles are highly active in Shoulder Abduction 
and slightly active in flexion and extension (arm 
swinging movement) during walking which 
indicates that these muscles, along with some other 
muscles of the shoulder joint, provide stability to the 
scapula. The weakness in rhomboids arises from 
rounded shoulders and depressed sternal posture, 
commonly5. Strain in rhomboid muscle or spasm in 
rhomboid muscle is most of the times caused by 
repetitive movement or overuse of the shoulder and 
arm in forward elevation, usually in activities such as 
serving a tennis ball or reaching to put objects on a 
high shelf, and prolong computer use6.

The trigger point of rhomboid minor is present medi-
ally to the internal edge of the scapula along with 
the spine of scapula. The trigger points in the rhom-
boid major are two in number (as shown in Fig. 1) 
one above the other, along the medial edge and 
lower part of the scapula5.

It is evident from figure 1 that the trigger points in 
rhomboids are beneath the trapezius muscle so it 
may be hard to identify them if the trapezius is tense 
or has trigger points. That is why it is pertinent to rule 
out the trapezius trigger points. Figure 1 also 
indicates the referred pain site of the rhomboid 
trigger points. The pain is mainly present in the part 
between the medial borders of the scapula and the 
spine. There is also indication that the pain may 
radiate upwards in the shoulder. It is also noticeable 
that the trigger point pain patterns of rhomboid and 
levator scapulae are very identical with only one 
exception that the pain pattern of rhomboid does 
not radiate to neck5.

The clinical findings or symptoms may include 
aching; but not deep pain inside the shoulder 
blade, resting pain; not aggravated or relieved by 
movement and the pain is relieved by rubbing. 
Rounded shoulders, sunken chest posture, tight 
pectoralis, cracking or grinding sounds around the 
shoulder medial aspect during arm movements are 
all the indications of rhomboid weakness or trigger 
points5.

Given that trigger point is the tightening mechanism 
of the muscle in a shortened position, the manage-
ment of the trigger point should include loosening 
the contracted state of the muscle7.

This may be possible by applying different manage-
ments and treatments. Aggravating factors that 
may cause prolong overuse or stressed injuries on 
muscles, must be reduced. Pharmacologic cure in 
musculoskeletal pain consists of painkillers and 
medications to encourage sleep and loosen up 
muscles. ‘Antidepressants, neuroleptics, or nonste-
roidal anti-inflammatory drugs (NSAIDs)’ are usually 
given to such patients8.

Treatment modalities other than pharmacotherapy 
may consist of acupuncture, osteopathic manual 
medicine techniques, massage, acupressure, 
ultrasonography (ultrasound [u/s] therapy), appli-
cation of heat or ice, diathermy, transcutaneous 
electrical nerve stimulation (TENS), ethyl chloride 
spray and stretching techniques, dry needling, and 
trigger-point injections with local anesthetics, saline, 
or steroids8.

Trigger Point Pressure Release involves applying 
pressure with a finger or other instruments to the 
trigger point and increasing the pressure as the 
trigger point "releases" and softens7.

The pressure applied to relieve a trigger point should 
induce a pain of not more than 5/10 on a VAS scale. 
The time needed to press the trigger points can be 
nearly 8 – 12 seconds9.

According to Srbely et al, ultrasound (u/s) is an 
effective tool to reduce the sensitivity of trigger 

points. They stated that u/s helps in instant and 
intense reduction in trigger point sensitivity. Further-
more, u/s can be effectively included in any reha-
bilitation protocol. It was identified in their research 
that five minute u/s helps in the reduction of sensitiv-
ity of trigger points by 44.1% in patients with myofas-
cial pain syndrome. They surmised that u/s may be 
used as a gainful apparatus for the management of 
trigger points and myofascial pain syndrome10.

The aim of this research is to find out the effective-
ness of trigger point pressure release or ultrasound 
therapy in the management of rhomboid trigger 
point pain.

METHODOLOGY

Study design
Experimental study

Sample size
A sample size of 50 patients was calculated through 
Open Epi with a point prevalence of 18.1% at 95% of 
confidence interval. Margin of error is 0.05.

Study settings and participants
50 patients who met the inclusion criteria were 
selected from the outpatient department of Ziaud-
din Hospital, Clifton campus, Karachi, Pakistan.

Study duration
The total duration of the study was 6 months

Sampling technique
Simple random sampling technique with two groups 
A and B, each comprising of equal number of mem-
bers i.e. n=25

Inclusion criteria
• 20 – 50 years of age
• Upper and middle back soreness for more than 3 
months
• Restricted shoulder movements due to upper and 
middle back pains
• Medically stable
• Males and females

Exclusion criteria
• No history of previous injury to upper or middle 
back regions
• No previous trapezius or levator scapulae trigger 
points
• No Systemic or psychological problemsnor 
anynerve root involvement
• No Orthopedic problems other than rhomboids’ 
strain or spasm nor anyhistory of back surgery
• No Red flags such as cancer and yellow flags such 
as ankylosing spondylitis

Ethical considerations
Written consent was taken from the participants 
and the management for the conduction of this 

research keeping in mind the confidentiality of the 
patient’s information

Outcome Measures 
Functional disability was measured by Functional 
Rating Index (FRI) Visual analog scale (VAS) was 
used to measure pain

Interventions
Patients in group A (n=25) were given 10 sessions of 
Trigger Point Pressure Release treatment and 
exercise therapy for about 20 minutes. Whereas, the 
patients in group B (n=25) were given exercise 
therapy and ultrasound therapy at 1 MHz frequency 
with an intensity of 1.5 W/cm2 using Grey’s formula 
to estimate the total time period for u/s application 
on each individual11-13. The ERA of the transducer 
was written as 5 cm sq. The total treatment time 
calculated was 8 minutes. Exercise therapy includ-
ed supervised workout plan starting with warm ups 
and stretching routine for upper extremities and 
upper back. Abdominal toning and paravertebral 
strengthening were added according to patient's 
condition. Both the groups received the treatments 
for a time period of 4 weeks. 

Data analysis 
Data analysis was done by SPSS version 20 and t-test 
was applied. 

Avoiding co-interventions 
To avoid bias, patients were requested not to take 
any new pain medications or follow any other 
exercise regime from the start of the study till the 
end of it followed by follow-up. 

RESULTS

Standardized assessments forms were made to 
record patient's data. Outcome assessments were 
done by patient's answering the questionnaire.

An aggregate of 50 patients were randomized by 
simple random sampling technique and divided 
into 02 equivalent groups of 25 each. The number of 
male and female patients was 20 and 30 respec-
tively [Mean age 37.62 years SD 7.44 (range 20-50 
years)] were dispensed (Table: 1).

All patients were available to be re-evaluated after 
the end of 4 weeks of treatment. 25 patients in 
group A (trigger release + Ex) and 25 patients in 
group B (u/s + Ex). The patients were dealt with for 4 
weeks (Table 2).

Group A
The results shown in Table 3 indicate that the mean 
pain score on VAS before treatment were 5.88 ± 
1.130, but after treatment VAS score were 
decreased and intensity of pain was 1.80 ± 1.041, 
with a p-value <0.006.

Group B
It was observed that mean pain scores on VAS 
before treatment were 6.56±1.446 and after treat-
ment it was decreased and new value 2.72±1.208 
p-value <0.006 (Table 3)

It was observed that the mean of FRI in group A 
before the treatment was 39.92 ± 2.691 and after 
treatment the score was 29.60 ± 5.454.

The result of group B shows that the mean of FRI 
before the treatment was 41.12 ± 2.505 but after 
treatment score decreased, new value was 35.92 ± 
4.183.

Both the results of group A and B are shown in table: 
4

DISCUSSION

The results present in our study suggest that there 
was no significant difference in both the groups that 
received trigger point pressure release technique or 
u/s therapy in the management of rhomboids 
trigger points. Unfortunately there is no published 
research available to identify the effects of trigger 
point pressure release or u/s therapy or any com-
parative study between the two on rhomboids. But, 
analogous researches to this study have been done 
by other researchers on different body muscles such 
as iliotibial band14, subscapularis muscle15, 
Iliopsoas16, neck and upper back muscles17, scale-
nei muscles18, shoulder girdle muscles19, masticatory 
muscles20, upper trapezius muscle21.

Zaky L.A. identified that trigger points pressure 
release increases the blood supply in the part of the 
trigger pointthus undoing the ongoing lack of blood 
supply. This helps in inhibiting the trigger points and 
relaxes the fascial adhesions which in turn decreas-
es the pain and improves the functional movement. 
In inactivating the trigger point u/s therapy is an 
effective modality. U/shas also been proven to be 
valuable for the treatmentof deep muscle trigger 
points22. These findings were identical in our 
research as well which shows no significant differ-
ence in the p – value of both groups.

The findings in an article by Kaintz B. were also 
supportive of our research which suggested that 
when manual techniques were applied with some 
other therapeutic modality or therapy it yields 
better results. The systematic review also suggested 
that u/s with high–power or phonophoresis may 
prove to be better as compared to conventional 
u/s23.

A case series published by Mario Pribicevic et al 
applied manual therapy (cross-friction massage 
and ischaemic pressure) with phonophoresis u/s 
and shoulder exercises on shoulder muscles and 
concluded that it was beneficial for the relief of 
pain and return to function, in shoulder impinge-
ment syndrome which is consistent with the results of 
our research24.

A study conducted by Aguilera FJ et al concluded 
that massage therapy along with u/sin latent 
myofascial trigger points of trapezius revealed no 
significant difference between the efficacies of the 
treatments further supporting our results25.

The limitation of this study is the inclusion of exercise 
therapy with the trigger point pressure release and 
ultrasound therapy in both the groups. Exercise 
therapy may be the factor to influence no signifi-
cant difference in the outcomes of the groups. A 
research should be conducted that should involve 
the treatment with trigger point pressure release 
and ultrasound therapy alone on different groups.

CONCLUSION

The present study provides evidence to support the 
use of trigger point pressure release and ultrasound 
therapy in relieving pain and improving functional 
performance in subjects with UBP due to rhom-
boids. The results also suggest that there is no signifi-
cant difference between the two treatments in 
alleviating pain or improving functional perfor-
mance of rhomboids.


