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Muscle energy techniques versus myofascial 
release on scoliosis in adolescent girls: 
A randomized controlled trial

Abstract
Background. Adolescent idiopathic scoliosis (AIS) is a complicated 3D structural spine condition occurring in children aged 10 to 
skeletal maturity. The study aimed to examine the impact of muscle energy technique and/or myofascial release on adolescent idiopathic 
scoliosis for large sample. Also, it aimed to compare muscle energy techniques versus myofascial release in idiopathic scoliosis.
Methods. A total of 50 girls with idiopathic non‑bony structural scoliosis of the thoracic spine were included in this trial. They were 
randomly divided into two equal‑sized (n = 25 for each group). For three months, group A (Muscle energy technique Group), which 
received Scienti ic Exercises Approach to Scoliosis exercises in addition to Muscle energy technique; and group B (Myofascial release 
Group), which received the same Scienti ic Exercises Approach to Scoliosis exercises conducted to group A in addition to myofascial 
release. The primary outcome was a standing radiological evaluation of coronal Cobb´s angle.
Results. According to this study's indings, a highly signi icant difference was discovered in the mean values of Cobb´s angle between pre 
and post‑treatment in muscle energy technique group. When the mean values of Cobb´s angle was compared before and after treatment 
for myofascial release group, it was reveals a signi icant change.
Conclusions. After treatment for three months, both groups improved signi icantly, with muscle energy technique group outperforming 
the myofascial release group by a large margin. So, muscle energy technique was more effective than myofascial release in reducing the 
abnormal thoracic curvature in adolescent idiopathic scoliosis.
Trial registration. The study was registered with Clinicaltrials.gov under the identi ier NCT05120089.
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Streszczenie
Wprowadzenie. Idiopatyczna skolioza w okresie dojrzewania (AIS) to skomplikowana, trójwymiarowa strukturalna wada kręgosłupa 
występująca u dzieci w wieku od 10 lat do osiągnięcia dojrzałości kostnej. Celem badania było zbadanie wpływu technik energetycznych 
mięśni i terapii uwalniania powięzi na idiopatyczną skoliozę u dziewcząt w okresie dojrzewania na dużej próbie. Ponadto, celem było 
porównanie technik energetycznych mięśni z terapią uwalniania powięzi w leczeniu skoliozy idiopatycznej.
Metody. W badaniu wzięło udział 50 dziewcząt z idiopatyczną, nienabytą kostnie, strukturalną skoliozą kręgosłupa piersiowego. Zostały 
one losowo podzielone na dwie grupy po 25 osób każda. Przez trzy miesiące grupa A (Grupa technik energetycznych mięśni), która 
otrzymywała ćwiczenia według SEAS (Scienti ic Exercises Approach to Scoliosis ) w połączeniu z technikami energetycznymi mięśni; 
oraz grupa B (Grupa terapii uwalniania powięzi), która otrzymywała te same ćwiczenia według Naukowego Podejścia do Skoliozy, co 
grupa A, w połączeniu z terapią uwalniania powięzi. Głównym wynikiem było stojące radiologiczne ocena kąta Cobba w płaszczyźnie 
czołowej.
Wyniki. Zgodnie z wynikami tego badania, odkryto bardzo znaczącą różnicę w średnich wartościach kąta Cobba przed i po leczeniu 
w grupie technik energetycznych mięśni. Porównując średnie wartości kąta Cobba przed i po leczeniu w grupie terapii uwalniania 
powięzi, ujawniono znaczącą zmianę.
Wnioski. Po trzech miesiącach leczenia, obie grupy wykazały znaczącą poprawę, przy czym grupa technik energetycznych mięśni 
osiągnęła znacznie lepsze wyniki niż grupa terapii uwalniania powięzi. Zatem techniki energetyczne mięśni były bardziej skuteczne niż 
terapia uwalniania powięzi w redukcji nieprawidłowej krzywizny piersiowej w idiopatycznej skoliozie u dziewcząt w wieku dojrzewania.
Rejestracja badania. Badanie zostało zarejestrowane w Clinicaltrials.gov pod identy ikatorem NCT05120089.
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Introduction
Adolescent idiopathic scoliosis (AIS), is a 3dimensional spi‐
nal deformity which has a minimal Cobb angle of 10º, is a la‐
teral curvature with concurrent rotation of the spine of 
unknown cause. Scoliosis typically advances just before or 
during puberty affecting 23% of the ageing population [13]. 
As individuals get older, the female to male ratio rises signifi‐
cantly. The predominance of curves with higher Cobb angles 
are significantly greater in girls than in boys [4].
As the curve progresses, AIS also exhibits changes in the ar‐
ranging and biomechanics of other segments that are detecta‐
ble during a physical examination, such as changes in the 
posture of the shoulders, shoulder blades, and pelvis. These 
deviations are related to the increasing of the curve and may 
indicate that the musculature necessary to support these struc‐
tures is compromised, either as a result of compensatory 
changes brought on by the deformity or from other causes [5].
In participants with scoliosis, the serratus anterior was more 
active and the inferior trapezius' concave side was less active. 
These results could be attributed to the threedimensional mo‐
difications caused by scoliosis, which vary the posture of the 
shoulders [6]. 
Additionally, the hip flexor is stronger on the opposite side of 
the convexity of the curve than the hip extensor, which is 
stronger on the same side of the convexity of the curve [7]. 
Serratus anterior, trapezius distalis, trapezius medius, gluteus 
medius and quadratus lumborum on the convex side of the 
spinal curvature appeared to be weaker compared to concave 
side, and erector spine lumbalis, rhomboideus and multifidus 
on the concave side of the spinal curvature appeared to be 
weaker compared to convex side [5, 810]. 
The stability of the spinal system is aided by the posterior 
thoracolumbar fascia (PLF). Muscles linked to the PLF that 
are contracted may create tension, make the PLF stiffer, and 
alter the stability of the pelvis and lumbar spine [11].
Physical therapy is advised for curve magnitudes greater than 
15° Cobb, according to current SOSORT (International Scien‐
tific Society on Scoliosis Orthopaedic and Rehabilitation Tre‐
atment) standards. Additionally, when curve magnitudes of 25–
45° are visible, physical therapy and/or bracing are advised as 
conservative treatments for AIS. When curve magnitudes ap‐
proach > 50°, surgical intervention for AIS is typically initial‐
ly considered [12]. 
Physical therapy treatments attempt to increase range of mo‐
tion, move joints and soft tissues, and reduce AISrelated mu‐
scle tone and pain [13]. Schroth exercises combine activities 
of daily living with rotational breathing for the purpose of 
promoting vertebral derotation and deflexion, which aim to 
repair spinal deformity. The patient's neurodynamic is enco‐
uraged to alter motor control by the exercises [14].
Asymmetrical stances are used in yoga poses to strengthen  
body by requiring arms, hips, or trunk muscles to work aga‐
inst one other [15]. By incorporating coordination, strength, 
and breathing exercises, the Pilates method was designed to 
promote mobility and overall physical wellbeing. The exerci‐
ses include conscious trunk muscle utilization to balance out 
the lumbopelvic region [16,17].
In both static and dynamic activities, core stabilization enhan‐
ces balance and posture control [18,19]. By releasing fascial 
limitations and enhancing the body's flexibility, myofascial 

release helps with posture, discomfort, and quality of life [20, 
21]. Idiopathic scoliosis significantly improved with muscle 
energy technique (MET) [22, 23].
Rare studies were found to investigate either the impact of mu‐
scle energy technique or the influence of myofascial release on 
adolescent idiopathic scoliosis respectively. These studies were 
limited to one or two cases [20, 21]. Therefore, the purpose of 
our study was to examine the impact of the muscle energy me‐
thod (MET) and/or myofascial release (MFR) on a large sam‐
ple of adolescents with idiopathic scoliosis. Also, it aimed to 
compare muscle energy techniques versus myofascial release 
in idiopathic scoliosis.

Materials and methods
Study design
At outpatient physical therapy clinics, a single blinded rando‐
mized controlled design study was carried out in compliance 
with the ethical principles of the 1975 Helsinki Declaration. It 
lasted from November 2021 to January 2023. Our study was 
registered with Clinicaltrials.gov under the identifier 
NCT05120089.
Before conducting the study, the Faculty of Physical Therapy 
at Cairo University's ethics committee board accepted our pro‐
cedures. All participants signed a consent form after hearing an 
explanation of the procedure. They are aware that they can wi‐
thdraw their consent and quit taking part in the study at any ti‐
me without harming the researchers.

Participants
Fifty teenage females with idiopathic nonbony structural sco‐
liosis of the thoracic spine were randomly selected to participa‐
te in the study. All subjects were recruited from different 
secondary schools. They were chosen based on the following 
criteria:
All of the subjects were between the ages of 14 and 16, girls, 
with nonbony structural scoliosis. They had normal or healthy 
weight according to Centers for Disease Control and Preven‐
tion (CDC) growth charts for girls which ranged from Body 
mass index (BMI) for age 85th to 95th percentiles [24]. Accor‐
ding to the widely accepted King's classification method, the 
scoliotic curve was a classification 3 (single primary thoracic 
curve) [10]. The degree of scoliosis (lateral spine deviation) 
ranged between 15° and 24°, as determined by the Cobb´s an‐
gle, via the use of a plane X ray, from the standing position 
(stress Xray). They were free from any associated deformities 
other than scoliosis.

Randomization
Sixty five girls with idiopathic nonbony structural scoliosis of 
the thoracic spine were evaluated for eligibility; eleven partici‐
pants were omitted from the trial because they did not meet the 
inclusion criteria, and four patients refused to participate. As a 
result, fifty girls with idiopathic nonbony structural scoliosis 
of the thoracic spine were included in this trial. They were ran‐
domly divided into two equalsized groups using random allo‐
cation software to reduce selection bias [25]. 
 The girls were sorted into two equal groups at random through 
the Graph Pad Quick Calcs website [26] (n = 25 in each gro‐
up); group A (Muscle energy technique Group), which rece‐
ived Scientific Exercises Approach to Scoliosis (SEAS) 
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exercises in addition to Muscle energy technique (MET); and 
group B (Myofascial release group), which received the same 
Scientific Exercises Approach to Scoliosis (SEAS) exercises 
conducted to group A in addition to myofascial release 
(MFR). Figure (1) shows a representation showing patient re‐
tention and randomization throughout the research.

Outcome measures
All girls were assessed for the Cobb´s angle outcome at the 
baseline assessment and after three months of intervention. 
Each girl got a standing radiological evaluation of their co‐
ronal Cobb´s angle. Finding the vertebrae that were most in‐

clined above and below the curve's apex was the initial stage. 
The Cobb´s angle was then calculated by comparing the tan‐
gents of the upper and lower endplates of the different verte‐
brae. A doctor or physiotherapist performed this measurement 
[27].

Interventions
Two groups received the following treatment by physiothera‐
pist: group A (Muscle energy technique Group), which rece‐
ived SEAS exercises in addition to MET; and group B 
(Myofascial release Group), which received the same SEAS 
exercises conducted to group A in addition to MFR.

Figure 1. Flow chart 

doi.org/10.56984/8ZG2EF864D
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Table 1. Pretreatment mean value of age (years), weight, height and BMI and Cobb´s angle between group A & B

Age [year]

Weight [kg]

Height [cm]

BMI

Cobb´s angle

14.84 ± 0.72

52.81 ± 0.531

161.90 ± 5.76

20.37 ± 2.13

23.11 ± 1.83

14.95 ± 0.63

52.97 ± 0.497

162.05 ± 5.3

20.56 ± 2.87

22.68 ± 2.32

0.11

0.16

0.15

0.19

0.43

0.14

0.13

0.14

0.41

0.29

0.87

0.89

0.88

0.67

0.77

NS

NS

NS

NS

NS

Item Group A (n = 25) Group B (n = 25) Mean difference tvalue pvalue Significance

Mean ± standard deviation

Muscle energy technique Group (A): Scientific Exercises Ap‐
proach to Scoliosis (SEAS) exercises in its 2002 version 
(2002: SEAS.02) according to the Italian Scientific Spine In‐
stitute (ISICO) approach for 30 minute in addition to Muscle 
energy technique (MET), for three months (3 days/week). Ac‐
tive SelfCorrection is the foundation for the SEAS.02 exerci‐
ses (ASC) [28]. 
Muscle energy technique were applied for the following mu‐
scles: rhomboideus on the convex side and serratus anterior, 
latissimus dorsi, trapezius distalis and trapezius medius on the 
concave side [5, 6, 810]. Muscle energy technique (MET) 
was applied for each muscle for 1 set of 5 repetitions with 10 
sec hold [9, 29]. 
Myofascial release Group (B): the same SEAS exercise con‐
ducted to group A in addition to MFR for three months (3 
days/week). Myofascial release techniques are characterized 
by light pressure that is maintained for at least 90 to 120 se‐
conds. The patient received three 30minute sessions of 
handson therapy every week. It was done from supine and 
prone positions. From supine position, MFR technique was 
bilateral lower extremity traction 5 min; diaphragm release 
5 min; bilateral sustained pressure release of psoas 5 min; 
bilateral rib/sternum compression and rotation 3 min; and 
caudal release on sternum with cervical traction 4 min. 
From prone position: Thoracic spine release with caudal 
pressure 4 min and bilateral rib release with caudal pressure 
5 min [20]. 
No obvious negative impacts were seen while the therapies we‐
re being used. Each participant was asked to describe any issues 
they were having, including as stiffness, increased muscular 
spasm, reduced range of motion, and radicular discomfort.

Power analysis
The proper sample size for this investigation was determined 
to be 25 subjects in each group using G*Power statistical so‐
ftware (version 3.1.9.2; Germany) prior to the trial. 

Statistical analysis
ShapiroWilk and Levene's tests were utilized to evaluate the 
normality of the data distribution and homogeneity of varian‐
ces, respectively. Unpaired ttest were conducted for compari‐
son of the mean age (years), weight, height and Body mass 
index (BMI) and Cobb´s angle between the two groups. The 
statistical software for social science (SPSS) version 25 for 
Windows was used for all statistical calculations. Statistical si‐
gnificance was defined as a pvalue < 0.05.
The data associated with the paper are not publicly available 
but are available from the corresponding author on reasonable 
request.

Results
In the pretreatment, there is no significant variation in age 
(years), weight, height and Body mass index (BMI) and 
Cobb´s angle between the two groups (p > 0.05), Table (1). 
A highly significant difference was discovered in the mean 
values of Cobb´s angle between pre and posttreatment in 
Muscle energy technique Group (A) as the pvalue is 
(0.001). When the mean values of Cobb´s angle was compa‐
red before and after treatment for Myofascial release Group 
(B), it was reveals a significant change, with a pvalue of 
(0.01). The effect size was significant in Muscle energy 
technique Group (A) while effect size was medium in My‐
ofascial release Group (B), Table (2).

NS: not significant. BMI: Body mass index

Table 2. Pre and post treatment mean value of Cobb´s angle for group A & B

23.11 ± 1.83 19.18 ± 1.93 22.68 ± 2.32 20.49 ± 2.1.94

Group A Group B
Item

Pre treatment Post treatment Pre treatment Post treatment

Mean ± standard deviation

tvalue

pvalue

Percentage of improvement 

Effect Size (Cohen’s d)

6.89

0.0001**

17%

1.378

3.12

0.01*

9.66%

0.624

*: Significant. **: Highly significant
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Discussion
Only a few research have looked into the effects of myofascial 
release or muscle energy approach on adolescent idiopathic 
scoliosis, respectively. Only one or two examples were included 
in these research [20, 23].Therefore, the purpose of our study 
was to examine the impact of MET and/or MFR on a large 
sample of adolescents with idiopathic scoliosis. Additionally, it 
compared the effects of myofascial release against muscle ener‐
gy approaches on idiopathic scoliosis.
The most prevalent kind of idiopathic scoliosis, known as ado‐
lescent idiopathic scoliosis, affects subjects around puberty, 
when their spines are still developing. It is defined as a structu‐
ral, lateral, rotational spinal curvature that develops in children. 
It affects more female than male [15, 30]. As a result, we deci‐
ded to focus on adolescent females in schoolage. 
Xrays and CT scans are more accurate methods. These ima‐
ging methods are increasingly being used in clinical research to 
examine spinal mobility and assess patients' preoperative or 
postoperative conditions [31]. Measuring the changes of the 
scoliotic curve using Cobb´s angle come in agreement with 
Horng et al., [32] who stated that the Cobb´s angle which was 
first introduced by American orthopaedic physician John Ro‐
bert Cobb, is the most used way to measure scoliosis. Measu‐
ring Cobb´s angle from standing position come in agreement 
with Soucacos et al., [33] who mentioned that scoliotic curve 
has higher Cobb´s angle in standing position than in supine po‐
sition.
The pretreatment results obtained from both groups (Muscle 
energy technique group and Myofascial release group) regar‐
ding the measuring variables showed no significant difference. 
The outcomes of this study revealed a highly significant reduc‐
tion in Cobb´s angle in Muscle energy technique group. It also 
represent a significant reduction in Cobb´s angle in Myofascial 
release group. The percentage of the reduction of the Cobb´s 
angle muscle energy technique group and myofascial release 
group was 17% and 9.66% respectively. It shown that MET has 
a highly significant effect on the scoliotic curve as compared to 
MFR. 
Our outcomes are consistent with those of LeBauer et al., [19] who 
examined the role of MFR in the management of an idiopathic 
scoliosis case. According to their findings, the subject's pulmonary 
function, quality of life, posture, and pain levels all improved after 
received MFR in the management.
In the atrisk, skeletally immature patient with teenage idiopa‐
thic scoliosis described in the study of three cases, the prospecti‐
ve effects of chuna treatment and MFR on back pain and curve 
reduction were demonstrated. Each scoliosis condition required 
a threemonth corrective regimen. To treat the scoliosis issues, 
Chuna Therapy and MFR were administered once a week, along 
with additional eastern medicine treatments administered twice a 
week. Before and after the treatments, the Cobb's angle was me‐
asured using an Xray with a full spine view. Following the pro‐
gramme, Cobb's angle fell [20].
Also, the results of our study come in agreement with Lee et 
al., [21, 22] who study the impact of the MET on patients of 
idiopathic scoliosis. Visual analog scale, correctability, and 
Cobb's angle were discovered to have greatly improved follo‐
wing MET. 

Reduction of the abnormal thoracic curvature in adolescent 
idiopathic scoliosis could be attributed to the combined effects 
of SEAS with muscle energy technique or myofascial release. 
SEAS depends on selfcorrection and stabilization. It might be 
related to the fact that workouts can only influence behavioural 
and instinctive changes in movement and posture via various 
motor control techniques. This is especially significant for a 
physical system like the trunk and spine, which have been 
shown to be driven by automated, feedforward mechanisms 
rather than deliberate control. Furthermore, active mobility is 
more beneficial than passive placement in detecting spinal de‐
formity alterations [34]. 
Also, muscle energy technique decreases sympathetic tone through 
fascial stimulation and localized vasodilatation [35, 37]. Additio‐
nally, it promotes agonistreceiving muscle inhibition [36, 37]. Ef‐
fects of myofascial release were underlying by different concepts. 
The MFR's therapeutic usage is predicated on the tightloose idea. 
This tightloose idea has both biomechanical and neuronal reactive 
components. Also, there is a role of the palpation in myofascial pa‐
in syndromes. Some of the symptoms associated with myofascial 
pain are likely mediated by reflexes of the sympathetic nervous 
system, which appears to play a key role in the autonomic nervous 
system's role in mediating myofascial sensitivity [38, 39].
When manual force is applied to the musculoskeletal system 
during myofascial release, neuroreflexive change takes place. 
The handson method uses receptors to provide afferent stimu‐
lation; a response requires central processing at the spinal cord 
and cortical levels. Efferent inhibition typically follows affe‐
rent activation. When the afferent stimulation of a stretch is 
performed, this principle is utilized in the MFR technique whi‐
le the operator waits for efferent inhibition to happen so that 
relaxation ensues in tight tissue [38, 39].
In the MFR concept, release refers to the tissue's ability to re‐
lax when a suitable amount of tissue stress has been applied. 
Under the application of the load, the tightness "gives way" or 
melts. Release turns into an enabling and last goal of MFR ap‐
plication. The goal is to produce improvement in the symmetry 
of form and function [38, 39].
This study has some limitations. First, the psychological com‐
ponent of the girl's rehabilitation that may influence the metrics 
of success hasn't been looked at. Secondly, the analysis for 
pulmonary functions and anterior trunk rotation angle has not 
been investigated in this study.

Conclusion
After treatment for three months, muscle energy technique and 
myofascial release groups improved significantly, with muscle 
energy technique group outperforming the myofascial release 
group by a large margin. So, Muscle energy technique was 
more effective than myofascial release in reducing the abnor‐
mal thoracic curvature in adolescent idiopathic scoliosis.
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