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Immediate effect of shock wave versus muscle 
energy technique in cases of quadratus 
lumborum myofascial pain

Abstract
Objective. To compare the effects of applying Extra‑Corporal Shockwave treatment (ESWT) and Muscle Energy Technique (MET) 
to the Quadratus lumborum (QL) with regards to pain and function. Methods. 77 participants were included in this study. 
Patients were included if they were diagnosed as Myofascial pain syndrome, pain localized on the QL muscle; surrounding 
tightness; QL tenderness; and painful trigger points, causing referred pain around the QL.  Outcome measures. Pain was 
measured by the Visual analogue scale (VAS), Pain pressure threshold (PPT) by the algometer and functional disability by the 
Oswestry pain disability index (ODI).  Intervention. Patients were randomly divided into two groups. For the Xirst group, ESWT 
was delivered by the Dornier AR2; smart focus technology on the tender point of the QL muscle. Three sessions were delivered 
with 2 days of rest following each session. The second group received the MET for 3 sessions as well. Results. The pre‑treatment 
assessment revealed no signiXicant differences between groups with regards to the pain (measured by the VAS & PPT) and 
Functional disability (measured by ODI).  Following treatment, within group comparisons for the ECSW and Met groups 
respectively revealed signiXicant differences with regards to pain (P = 0.0001), PPT (P = 0.0001) and ODI (P = 0.024 and 0.004 
respectively) Between group comparisons revealed signiXicant differences in favor of the ECSW group with regards to pain and 
PPT (P = 0.0001) with no signiXicant difference with regards to ODI. Conclusion.  ESWT showed better outcomes in improving QL 
myofascial pain and PPT than MET in the short term. Both treatment techniques improved the functional disability but with no 
signiXicant difference between them.
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Streszczenie
Cel. Porównanie efektów zastosowania pozaustrojowej terapii falą uderzeniową (ESWT) i Techniki Energii Mięśni (MET) na 
mięsień czworobocznego lędźwi (QL) w odniesieniu do bólu i funkcjonowania. Metody. W badaniu wzięło udział 77 pacjentów. 
Pacjenci zostali włączeni do badania, jeśli zdiagnozowano u nich zespół bólu mięśniowo‑powięziowego, ból zlokalizowany na 
mięśniu QL; napięcie; tkliwość QL; i bolesne punkty spustowe, powodujące ból wokół QL. Mierniki. Ból mierzono za pomocą 
wizualnej skali analogowej (VAS), próg bólu (PPT) za pomocą algometru, a niepełnosprawność funkcjonalną za pomocą 
wskaźnika bólu Oswestry (ODI). Leczenie. Pacjenci zostali losowo podzieleni na dwie grupy. W przypadku pierwszej grupy 
terapię ESWT realizowano przy użyciu Dornier AR2; technologia smart focus w punkcie tkliwym mięśnia QL. Trzy sesje z 2 
dniami odpoczynku po każdej sesji. Druga grupa była poddawana również terapii MET (3 sesje). Wyniki. Ocena przed leczeniem 
nie wykazała istotnych różnic między grupami w zakresie bólu (mierzonego za pomocą VAS i PPT) oraz niesprawności 
funkcjonalnej (mierzonej za pomocą ODI). Po leczeniu, porównania w obrębie grup odpowiednio dla grup ECSW i MET wykazały 
istotne różnice w odniesieniu do bólu (P = 0,0001), PPT (P = 0,0001) i ODI (odpowiednio P = 0,024 i 0,004). Porównania między 
grupami wykazały istotne różnice na korzyść grupy ECSW w odniesieniu do bólu i PPT (P = 0,0001) bez istotnej różnicy w 
odniesieniu do ODI. Wniosek. Terapia ESWT przyniosła lepsze rezultaty w łagodzeniu bólu mięśniowo‑powięziowego QL i PPT 
niż terapia MET w krótkim okresie. Obie techniki leczenia poprawiły sprawność funkcjonalną, ale bez znaczącej różnicy między 
nimi.
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Introduction
Chronic low back pain (CLBP) is pain defined as pain in the 
back region lasting for longer than 7–12 weeks. It has been al‐
so defined as pain lasting beyond the expected period of he‐
aling. It has been also acknowledged that chronic pain may not 
have a well­defined underlying pathology but still it causes li‐
mitation of movement and sometimes referring pain [1]. My‐
ofascial pain syndrome (MPS) of the core stabilizing muscles 
of the spine is a frequent but overlooked cause of CLBP.
Symptoms of MPS include local tenderness, trigger points, 
muscular tightness, as well as muscular twitching response [2].
MPS represents about 20–95 percent of requesting pain mana‐
gement [3].
The Quadratus lumborum (QL) is a frequent site of referred low 
back pain and his been reported severally as a trigger point [4]. 
Different treatments strategies for myofascial pain have been 
previously introduced which include injection of trigger points 
[5], ischemic compression, stretching, massage, and Physiothe‐
rapeutic modalities, such as ultrasonic waves and TENS [6]. 
Traditional therapeutic approaches also include pharmacothe‐
rapy (nonsteroidal anti­inflammatory drugs, steroids, tricyclic 
antidepressants, vasodilators, or oral skeletal muscle rela‐
xants), dry” needling, physical therapy, and behavioral modifi‐
cation. [7]
Recently, extracorporeal Shockwave Treatment (ESWT) has 
been proposed to offer a new and promising treatment for mu‐
scular disorders [8]. ESWT in MPS probably facilitates tissue 
perfusion, angiogenesis effect, connective tissue recovery, 
supplies ATP to the blood stream around the trigger points as 
well as altering the pain signaling in ischemic tissues [9].
Similarly, muscle energy techniques (MET) has shown promi‐
sing results in improving pain and range of motion in cases of 
LBP [11–12], but till present no study compared the effects of 
ESWT and MET. Therefore, the purpose of this study was to 
compare the effects applying ESWT and MET to the QL on 
pain and function. 

Methods
Study Design
A single­blinded randomized control trial. The present study 
was approved from the Institutional Ethical Committee, Facul‐
ty of Physical Therapy, Cairo University, No. P.T.REC/
012/002976. Study setting: A multicenter study done in the fa‐
culty of physical therapy, Cairo university outpatient clinic and 
in a private center, Sharjah, UAE. This study was conducted in 
the period between December 2021 to February 2022.

Participants
Seventy­seven participants were included in this study who 
were diagnosed with QL myofascial pain syndrome (MPS) ba‐
sed on a careful clinical evaluation were referred by qualified 
physicians of at least 10 years of experience and confirmed by 
an experienced physiotherapist of at least 10 years of expe‐
rience as well.
The study inclusion was restricted to age between 20–40 years 
old with at least one local tenderness or active trigger point in 
the anatomical region of the QL muscle. Pain intensity on VAS 
pain scale not less than 4. 

Participants were excluded if age was below 20 years of age, 
having previous lumbar surgeries, malignancy, pregnancy or 
being under medications or painkillers. 

Randomization and allocation
Restricted randomized sampling was used in this study for ran‐
domization of the participants into two groups. Using permuted 
block randomization, with 1:1 allocation ratio. In a two group 
design, Blocks having equal numbers (38 per group), with the 
order of treatments within the block being randomly permuted. 
(Fig. 1)
Based on the nature of the study, only therapists were blinded 
providing a single blinded design.

Outcome measures and tools
Primary outcome measure: Pain 
The primary outcome measure was pain assessed by the visual 
analogue scale (VAS) and assessment of the pain pressure thre‐
shold (PPT).
The validity and reliability of the VAS was previously reported 
by Crossley et al. [13].
Pain intensity was rated by each subjects from 0 to 10, where 0 
represented ‘no pain’, and 10 represented ‘unbearable pain’.
PPT was measured with patients laying relaxed in a prone posi‐
tion.
A digital algometer (OE­220, ITO, Tokyo, Japan) was applied 
to the trigger point, and patients were asked to say “stop” when 
pain was felt. Measurements were expressed in units of kg/cm2. 
Measurements were taken three consecutive times with a 30­se‐
cond interval in between measurements. The average score was 
recorded for the purpose of analysis. The PPT of a tender point 
was considered when there was a difference of more than 2 kg/
cm2, compared to a non­tender point. PPT was recorded in the 
case of both described conditions [14]. 

Secondary outcome measure: Functional disability assessment
The Oswestry Disability Index (ODI) was used to assess func‐
tional disability. 
The ODI is a self­assessment questionnaire to document the pa‐
tients’ level of pain during nine different every day functional 
activity sections. High scores indicated higher dysfunction se‐
condary to pain [15].
Each section is scored on a 0–5 scale, 5 representing the gre‐
atest disability. The index is calculated by dividing the added 
scores by the total possible score, which is then multiplied by 
100 and expressed as a percentage. 
Based on the score, disability is considered as minimum (0–20), 
moderate (21–40), severe (41–60), crippled (61–80), and bed­
bound (81–100).

Intervention
ESWT
The Dornier AR2; smart focus technology (MedTech, Munchen, 
Germany) was utilized. The treatment was delivered on the trig‐
ger point detected during assessment. Patients were supine lying, 
and the application was applied to the points of tenderness that 
were identified using the algometer.  Transmission gel is applied 
between the probe and skin surface and each treatment would 
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take around 5 minutes. Parameters were set as 2,000 shock 
waves per session with an intensity of 0.085–0.148 mJ/mm2. 
Three sessions were delivered with 2 days after each session. [4]

MET for Quadratus lumborum
The patient is rested in the side lying position with the upper‐
most arm fully extended. The therapist should stand behind the 
patient at the level of the waist. The patient is instructed to 
breath in while abducting the uppermost leg, hold and breathe 
for 7­10 seconds while the gravity provides resistance.
The patient then hangs the leg extended over the back of the 
plinth.
The patient is then instructed to exhale while ceasing the con‐
traction slowly. The therapist fixes the pelvis with both hands 
to take out all slack during exhalation.
The stretch position is held for 10 seconds followed by 20 se‐
conds relaxation. The protocol is
repeated for 5 times. [16]

Statistical analysis
For the statistical analysis the SPSS (IBM Corp. Released 
2020. IBM SPSS Statistics for Windows, Version 27.0. Ar‐
monk, NY: IBM Corp) was used.
The paired and unpaired t­tests were used for the within and 
between group comparisons respectively. 

All tests of statistical significance were interpreted with a crite‐
rion of p < 0.05. 

Sample size calculation
A minimum sample of 76 participants was deemed necessary 
assuming a mean baseline level of pain intensity of 5 ± 1.2, and 
a reduction of the mean level of 35%, an estimated sample size 
of at least 38 participants in each group was needed to achieve 
a power of 0.80 at a type I error level of 5%

Results
The pre­treatment assessment revealed no significant differen‐
ces between groups with regards to age, gender, BMI and pain 
duration (Table 1).
The pre­treatment assessment also revealed no significant diffe‐
rences between groups with regards to the pain (measured by 
the VAS & PPT) and Functional disability (measured by ODI) 
(Table 2). 
Following treatment, within group comparisons for the ECSW 
and Met groups respectively revealed significant differences 
with regards to pain and ODI (P < 0.05) (Table 2).
Between group comparisons revealed significant differences 
in favor of the ECSW group with regards to pain and PPT 
(P < 0.05) with no significant difference with regards to 
ODI (Table 2).

Figure 1. Randomization flow chart
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LRFT group
Mean ± SD

Control group
Mean ± SD

p­ value

Table 1. Demographic comparison between ESWT and MET groups

Age [years]

Gender  [male: female]

BMI [kg/m2]

Pain duration [weaks]

35.45 ± 6.06

22:16

22.30 ± 2.35

15.1 ±  2.7

33.51 ± 5.82

20:18

21.40 ± 3.31

16.8 ± 1.8

0.258

0.356

0.167

0.323

Table 2. Comparisons by paired and unpaired t­tests

Variables ECSW (n  =  30) MET (n  =  30) P­value

Pre­treatment
Post­treatment

Mean difference
Improvement%

P­value

Pre­treatment
Post­treatment

Mean difference
Improvement%

P­value

Pre­treatment
Post­treatment

Mean difference
Improvement%

P­value

7.41  ± 0.31
1.43  ± 0.42

5.98
52.8

0.0001*
:

3.61  ± 0.19
6.24  ± 0.27

2.63
17

0.0001*

25.45  ± 0.86
20.22  ± 0.63

5.23
12.5

0.024*

6.45  ± 0.86
3.22  ± 0.19

3.23
20.3

0.0001*

3.55  ± 0.16
4.77  ± 0.13

1.22
13

0.0001*

26.41  ± 1.31
22.08  ± 0.80

4.33
11.9

0.004*

0.405
0.0001*

0.469
0.0001*

0.850
0.520

SD – standard deviation, p­value – probability value, *significant (p  <  0.05)
VAS: Visual analogue scale, PPT: Pain pressure threshold, ODI: Oswestry disability index
ESWT: extracorporeal shock wave therapy; MET: muscle energy technique

VAS

PPT

ODI

Discussion
The purpose of this study was to compare the effects applying 
ESWT and MET to the QL on pain and function. Following 
three days of treatment, both techniques improved pain inten‐
sity, pressure threshold as well as function. The findings sho‐
wed improvement to be in favor of the ECWT group for both 
pain and Pressure threshold.
This came in agreement with Sangyong et al. who reported 
combining ESWT with exercises relieved chronic back pain 
more than the conventional exercises [17]. Similarly, com‐
bining ESWT and integrated neuromuscular inhibition for 
treating myofascial trigger points was found effective in 
terms of clinical and functional outcomes [18]. Also, combi‐
ned with stabilization training, shock wave was found effec‐
tive in the long­term achieving stable effects for patients 
with LBP [19].   In addition, ESWT can avoid the adverse 

effects of invasive procedures on patient tolerance and com‐
pliance [20].
However, when comparing our findings with previous studies 
considering trigger points in other locations than the QL, pre‐
vious studies showed no significant effects on reducing pain 
and improving function. Luan et al., found dry needling to be 
effective than ESWT [21]. Another study reported that “there is 
a very low level evidence that ESWT is effective for short­term 
relief of neck pain” [22]
Although ESWT is considered a new and promising treatment 
strategy for muscular disorders [23], there was no significant 
difference between the ESWT and the MET with regards to the 
ODI. This can be attributed to the short duration of treatment 
only over 3 days. 
This was in agreement with Hong et al. who reported that there 
were no significant differences when assessing the functional 

Values are presented as mean  ±  standard deviation.
ESWT: extracorporeal shock wave therapy; MET: muscle energy technique; BMI: Body mass index.
The chi­square test was used for the comparison of gender between groups
 Student t­test was used for the comparison of age, BMI, and Pain duration.

Groups (mean  ±  SD)
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disability. This was attributed to the relatively short follow­up 
period [4]. We also agree that other factors might exist contri‐
buting to pain [24 – 25].
On the other hand, although MET has previously reported si‐
gnificant improvements for pain and range of motion [26­28], 
however, there is limited knowledge on its effectiveness. 
A recent systematic review pointed that other techniques se‐
emed to be more appropriate compared to MET for trigger po‐
ints [29]. In addition, no definite protocol for the Met exists 
due to the heterogeneity of the results [29].
Although, our findings showed MET to improve pain, PPT 
and ODI which came in agreement with previous studies [30­
31], the effect of the ESTW was far better. 
This can be justified by previous studies that has reported 
ESWT to stimulate an increase in blood flow and the reforma‐
tion of blood vessels [32]. This process would reactivate a he‐
aling process in muscles, tendons, and surrounding tissues. 
Another justification points to stimulation of the A­ delta fiber 
that would suppress the C­fiber therefore relieving pain [33].

Limitations of the study
The study has three main limitations. First, the short treatment 
period may have an impact on the outcomes of the ESWT. Se‐
cond, the lack of radiographic (ultrasonic) guidance to the QL. 
Third, the lack of a sham treatment group that was not applica‐
ble due to the ethical consideration.

Conclusion
ESWT showed better outcomes in improving QL myofascial 
pain and PPT than MET in the short term. Both treatment tech‐
niques improved the functional disability but with no signifi‐
cant difference between them.
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