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Abstract: (1) Background: Although manual therapy for pain relief has been used as an adjunct in
treatments for chronic low back pain (CLBP), there is still the belief that a single session of myo-
fascial release would be effective. This study aimed to investigate whether a single session of a
specific technique reduces pain and disability. (2) Methods: This was a crossover clinical trial in
which 41 participants over 18 years old with CLBP were randomly enrolled into 3 situations - ex-
perimental, placebo, control, in a balanced and cross-over manner. The subjects underwent a single
session of myofascial release on thoracolumbar fascia and compare it with the control and placebo.
Outcome were pain and functionality, evaluated using the numerical pain rating scale (NPRS),
pressure pain threshold (PPT) and Oswestry (ODI). (3) Results: There was no effects between-,
within-tests, and interaction for all the outcomes, i.e.,, NPRS (12 =0.32, F =0.48, p =0.61), PPT (n? =
0.73, F = 2.80, p = 0.06), ODI (n2=0.02, F = 0.02, p = 0.97). (4) Conclusion: A single trial of thora-
columbar myofascial release technique was not enough to reduce pain and disability in subjects
with CLBP.

Keywords: fascia; chronic low back pain; myofascial release

1. Introduction

Chronic low back pain (CLBP) is an important undesirable health problem
throughout the world !l. Manual therapy (MT) is one of the possible management op-
tions to the treatment of CLBP 4. Myofascial release is a form of MT, which involves the
application of a low-load, and long-duration stretches to the myofascial complex and
widely used by physical therapists in the management of CLBP 1581,
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Although previous reports point the effect of stabilization or global physical exercise
in pain relief in subjects with CLBP compared to manual techniques isolated or adjunct
19-13], there is still the belief among clinicians that an isolated session of MT, e.g. myofascial
release, is effective in reducing pain intensity and disability 1214,

As far as we know, only one study investigated the effects of an isolate myofascial
release protocol on pain intensity and disability in patients with CLBP. Although the
authors did not show clearly whether the improvement on pain intensity and disability
was clinically relevant, they suggested the myofascial protocol used reduced these out-
comes 3. Therefore, the present study aims to verify if there is an immediate effect of a
specific myofascial release protocol on TLF of individuals with nonspecific CLBP, con-

cerning pain intensity and disability, in comparison with control and placebo situations
[15,16],

2. Materials and Methods

2.1 Study Design

This was a crossover open clinical trial performed between February and June 2019.
The trial was registered with the Clinical Trials Government Identifier (ReBEC — refer-
ence number 8197). The current study conforms to the Consolidated Standards of Re-
porting Trials statement for reporting clinical trial studies. All subjects provided written
informed consent to participate in this study, which was conducted in accordance with
ethical principles for research involving humans (principles of the Declaration of Hel-
sinki) and received approval from the Ethics and Research Committee of the Universidade
Federal dos Vales do Jequitinhonha e Mucuri (reference number 3.435.537).

All the participants underwent three situations in a randomized and balanced order.
The sequence of situations was randomized using a website (www.random.org). Firstly,
a familiarization with the experimental procedures was performed, followed by anam-
nesis (age, sex, and level of physical activity) and evaluation of the prognosis or risk
profile using STarT Back Screening Tool (SBST) questionnaire, which consists of 9 items
divided into physical and psychosocial subscales 171,

2.2 Study Populations

Subjects were recruited in the city of Diamantina, Minas Gerais, Brazil. Inclusion
requirements and eligibility were: men and women over 18 years old, with a medical
diagnosis of CLBP or low back pain for more than 3 months, who had at least 2-3 points
of pain by the Numerical Pain Rating Scale (NPRS) during data collection and with low
or sedentary level of physical activity ['819]. Exclusion criteria were: historic of previous or
scheduled surgeries in the torso or limbs, as well as those with suspicion of severe frac-
tures or pathologies (tumor, inflammation or infection, rheumatological disorder, aortic
aneurysm); diagnosis of radiculopathy or neuropathy (with or without spinal canal ste-
nosis with proof of magnetic resonance imaging - MRI); structural deformity in the spinal
column; spondyloarthropathy, syndrome of the equine tail, significant movement limi-
tation, disabling pain and physical disability that would make it impossible to perform
the study procedures; use of painkillers or anti-inflammatory medicines 48 hours before
the first test phase or during the study; neurological or psychiatric disorder; presence or
suspicion of pregnancy.

2.3 Sample Size Calculation

The sample size was estimated by the GPower® program (Franz Faul, Universitat
Kiel, Germany), version 3.1.9.2. For this, we used analysis A priori, considering ANOVA
for comparisons between groups, for the variable NPRS 201 The effect size was calculated
from the difference in the means with standard deviation within each group of 0.9. Thus,
considering an effect size of 0.42, power of 0.80%, and alpha error 5%, the sample size
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was estimated at 41 volunteers. There was no withdrawal, so there was no need to ana-
lyze the data with the intention to treat.

A total of 52 subjects accepted to participate, from them, 10 individuals gave up or
did not attend the test site on the scheduled date and 1 individual did not meet the de-
scribed inclusion criteria. Therefore, 41 subjects participated in all stages of the research
(Figure 1). Of the total of 41 individuals, 61% were women and 56% declared themselves
sedentary. In addition, the mean age was 36 years and the self-reported pain averaged 3.4
to 3.7 points. Among the subjects, 56% were classified in terms of poor prognosis in the
SBST as low risk (Table 1).
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Figure 1. Design and flow of participants through the trial.
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Table 1. Characteristics of the participants and baseline.
Subjects (n =41)

Characteristics Mean (95%CT) or %

Age (years) 36 (22-50)
Gender, women (%) 60.98
Sedentary (%) 56.09
NRPS! baseline (0-10) 3.68 (1.39-5.97)
PPT? (N/cm?) 34 (16.57-51.43)
SBST? — prognosis (%)

e Lowrisk 56.1

e Medium risk 244

e High risk 19.5

*CI: Confidence interval; INRPS: Visual Numeric Pain Scale;
2PPT: Pain Pressure Threshold; 3SBST: STarT Back Screening Tool.

2.4 Outcome measures

The measurements of the pain were the primary outcome. Pressure Pain Threshold
(PPT) and NPRS were used as instruments. As a secondary outcome, Oswestry Disa-
bility Index questionnaire (ODI - version 2.0) was applied to evaluate the prognosis and
functionality of the subjects. All analyses were performed to compare the results before
and immediately after each experimental situation.

For pain measurements, the NPRS was used to quantify the intensity of pain in all
arms of the study, ranging from 0 to 10, with 0 classified as no pain and 10 the worst pain
imaginable. This instrument has proved to be a concurrent and valid predictor as a
measure of pain intensity 2Il. The pain threshold was assessed using a PPT device
(Wagner Instruments, FDX series, USA), with a graduation capacity of 50x0.05 Ibf,
800x0.5 ozf, 25x0.02 kgf and 250x0.2 N, 1 cm? plunger connected to a mechanical force
gauge that indicates the pressure applied at the marked location. The measurements with
this instrument were made before each situation and immediately after. The plunger of
the device was positioned perpendicular to the paravertebral muscle, respecting the
proximity of 2cm lateral to the midline between the L3-L4 spinous process. The pressure
was applied progressively, with an average of 100g.sec, until the volunteer signaled the
onset of pain or discomfort. After signaling, the device was removed from contact with
the individual's body and Newton's quantification was noted 22231,

The ODI Version 2.0 questionnaire 2!l was used to quantify the disability caused by
low back pain in daily activities. Scores were given from 0% (no dysfunction; inde-
pendence) to 100% (lowest level of functionality; total dependence), divided into 5 levels
where the first described no limitation and the others described limitation or inability to
function. The total score is the percentage value calculated by the following equation:
Total score = (X item score / 50) x 100. With all 10 questions answered, the total score was
divided by 50 (10 x 5). Published minimally clinically important difference (MCID) val-
ues for ODI is 12.88 (sensitivity 88%, specificity 85%) .. It must be taken into considera-
tion that the ODI is a questionnaire with a one-dimensional factorial structure, important
psychometric properties, and internal consistency, and its ability to measure functional
limitations was considered very accurate, according to the actual severity level of the
experienced dysfunction, by the evaluated subjects [26].

2.5 Intervention

Forty-one of the fifty-two volunteers were selected after the initial screening and
exclusion through the eligibility criteria. All were enrolled in the three situations: 1) con-
trol (C), 2) experimental (Exp), and 3) placebo (Plac), and performed on consecutive days
respecting a minimum interval of 24 hours in order to minimize the potential bias due to
the high level of adaptability of the connective tissue 2.
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C. The subjects were instructed to remain in the supine position for five minutes on a
stretcher to minimize the effects of tension forces or stimuli on the tissue, without making
movements, in order to mimic the time spent in the act of performing the intervention.

Exp. The subjects underwent a single session of the new approach to be tested to
release the TLF, in sedestation position with feet supported and the thoracolumbar re-
gion properly undressed. A single trained therapist positioned the hands without sliding
over the skin or forcing the tissue, with the cranial hand close to the last rib and at the
T12-L1 level on the right side of the individual's body and the caudal hand on the ipsi-
lateral side between the iliac crest and the sacrum, causing a slight traction in the tissues,
moving the hands away in a longitudinal direction. Then, the participant was instructed
to perform five repetitions of active trunk flexion-extension (30°) and extension, while the
researcher followed the movement with both hands simultaneously positioned, without
losing the initial tissue traction and position. The same technique and the same number
of repetitions of active trunk flexion-extension were repeated with the researcher's hands
positioned on the other side. This technique lasts approximately five minutes [227.28],

Plac. The subjects were not submitted to the technique of manual thoracolumbar
fascia release, but they slowly performed ten repetitions of active trunk flexion-extension
(30°) in the same position as the experimental situation.

2.6 Statistical Analysis

Data was described as Mean (95% Confidence Interval). The normality and homo-
geneity of the variables were assessed by the Shapiro-Wilk test and the Levene test, re-
spectively. The effects and interactions in the two moments (pre and post) and three sit-
uations (C, Plac, Exp) were evaluated by factorial variance analysis (ANOVA 2x3) al-
lowing comparisons between-tests, within-tests, and interaction. Tukey test was used as
a Post Hoc for multiple comparisons of means. The level of significance adopted for all
tests was 5%. Estimates of effect size and power were calculated using the GPower®
program version 3.1.

3. Results

There was no statistical difference between-, within-tests, and interaction. The
minimal detectable change (MDC95: post — pre) for PPT was 3% (- 1.14 points) to the
control, 8% (+ 2.45 points) to the placebo, and 13% (+ 4.28 points) to the experimental. The
MDC95 for NPRS was 0.005% to the control, 0.09% to the placebo, and 0.04% to the ex-
perimental, i.e., a change less than 0.3 points in the NPRS. The MDC95 for ODI was 13%
(+2.22 points) to the control, 2% (+ 0.19 points) to the placebo, and 1% (0.03 points) to the
experimental (Table 2).
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Table 2. This is a table. Tables should be placed in the main text near to the first time they are cited.

1

CI: confidence interval;, NPRS: visual numeric pain scale; PPT: pressure pain threshold (N: Newtons); ODI: Oswestry Disability Index. n?: Eta partial. N = 41. Factorial ANOVA 2
(2x3). 3
Control Placebo Experimental
Between-tests Within-tests Interaction
Outcomes Mean (95% CI) Mean (95% CI) Mean (95% CI)
14 F n? Power P F n? Power 4 F n? Power
PPT (N/cm?) pre 37.25 (32.63-41.86) 29.37 (23.93-34.81) 30.38 (24.70-36.06)
0.40 0.90 047 0.99 056 034 025 0.90 0.06 280 0.73 1.00
PPT (N/cm?) post 36.11 (30.90-41.31) 31.82 (26.12-37.52) 34.66 (28.01-41.32)
NPRS (score) pre 3.41 (2.69-4.12) 3.80 (3.06-4.53) 3.00 (2.30-3.69)
0.06 2.79 0.73 1.00 0.80 0.06 0.05 0.25 0.61 048 0.32 0.97
NPRS (score) post 3.43 (2.76-4.09) 3.48 (2.73-4.22) 3.14 (2.38-3.89)
ODI (%) pre 15.82 (12.91-18.74) 17.51(14.42-20.59) 19.26 (16.29-22.23)
0.007 5.01 0.83 1.00 0.73 0.11 0.07 0.31 0.97 0.02 0.02 0.11
ODI (%) post 18.04 (15.00-21.09) 17.70 (14.65-20.76) 19.29 (16.22-22.36)

J. Clin. Med. 2021, 10, x. https://doi.org/10.3390/xxxxx

www.mdpi.com/journal/jcm
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4. Discussion

The aim of the study was to verify if there is an immediate effect of a single specific
protocol of myofascial release on TLF with trunk flexion-extension of individuals with
nonspecific CLBP, concerning pain intensity and disability, in comparison with control
and placebo situations. As it was suggested, the main findings demystified the belief that
an isolated trial of manual therapy, as well as the thoracolumbar myofascial release
technique, reduces pain and improves functionality in subjects with CLBP. Although six
participants showed a reduction in the NPRS consistent with the MCID [21230], the mag-
nitude of the subjects’ pain measured by NPRS was not statistically significant between-,
within-tests, and interaction.

These results probably have suffered interference related to the heterogeneity of the
studied population regarding the poor prognosis by SBST, with 56% of the participants
classified as low-risk, 24.4% medium risk and 19.5% high-risk. In addition, four partici-
pants of high-risk and two from the medium risk obtained a significant improvement at
NPRS in the intervention situation. According to Fritz et al (2011), there is a relationship
between the risk categories and the magnitude of the participants' improvement at the
end of the analysis, in which individuals with a higher risk of poor prognosis, presented
a greater report of pain attenuation 7.

Regarding PPT measure, no significant difference was observed between-, with-
in-tests, and interaction. In addition, the average value found in the present study was
around 34 N/cm? (3.5 Kgf/cm?) representing a threshold lower than that reported in the
literature 12331, According to Fischer (1987), asymptomatic people are expected to report
pain or discomfort to PPT test when reaching 55 N/cm? (5.6 kgf/cm?) in men and 37 N/cm?
(3.8 kgf/cm?) in women, while Pontinen (1998) found a pain threshold of 39 N/cm? (4.0
kgf/cm?) in a research with participants with CLBP.

Concerning functionality, the ODI questionnaire revealed no significant difference
between-, within-tests, and interaction. Lauridsen et al (2006) evaluated the response
capacity of the ODI and MCID of ODI for patients with CLBP and pointed out that a
MCID around 12 - 13 points are clinically important. In addition, in the present study, the
interval between applications of the questionnaires was 24 hours, which probably influ-
enced the results obtained, as it reduced confounding and memory factors, beyond iso-
lating the natural course over time, since the objective was to evaluate the technique ef-
fectiveness acutely. The article on the development of the Brazilian version of the ODI 24
discusses this interference of the retest time in the results, also informs that a longer in-
terval improves the chances of reducing the final percentage due to the influence of the
natural course of the associated CLBP symptom:s.

The time factor calls into question the need to follow-up, because in addition to the
natural course of low back pain, it is known that a short-term MT intervention can im-
prove pain and disability, but without retention effects after three-months follow-up ..
Nevertheless, habitual loading will result in a high rate of collagen synthesis in a basal
state simply as result of a constant effect of loading from the previous 24-48h. Magnusson
et al (2010) observed that after cessation of exercise and up to 18-36h thereafter, there is a
negative net balance in collagen levels, whereas the balance is positive for up to 72h after
exercise. However, the connective tissue requires a certain restitution period, since,
without sufficient rest, a continuous loss of collagen is likely to occur, which might ren-
der the tissue vulnerable. Habitual physical exercises thus results in a higher turnover of
collagen, whereas inactivity lowers collagen synthesis and turnover (2.

According to the literature, physical exercises are the most used resources in con-
servative treatment and in the prevention of chronic pain, being performed in different
modalities, duration and intensity according to the complaint, health status and final
objective, in addition to being associated with multimodal or multidisciplinary treat-
ments [10-123334], In this work, the performance of physical exercises, according to the level

J. Clin. Med. 2021, 10, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/jem
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of physical activity self-reported by the sample, may also have interfered in the out-
comes. 44% of the sample considered themselves active, but doing vigorous exercise less
than 3 times per week, or moderate physical activity less than 5 times per week, this in-
formation do not meet the guidelines of the American College of Sports Medicine for
health benefits [l. Even though the level of physical activity is not significant, this in-
formation may have influenced the results.

Furthermore, the fascial system showed that it has a high level of adaptability re-
sponding to changes in internal and external conditions, in addition to responding to
changes of remote areas of the intervention, as well as pain could be the result of a tis-
sue alteration distant from the reported region according to the tensegrity model 1371,
The fascial system is also able to alter its shape and manage modifications in movement
and different regulations of body functions 15331, Studies indicate that TLF is densely
innervated by mechanoreceptors which are responsive to MT P, repeated mechanical or
biochemical stimulation. 45% of these neurons have a low mechanical threshold and can
be activated by weak stimuli such as a non-harmful local pressure and most of these tend
to actively reduce their threshold for nociception causing persistent pain 7840,

Studies have shown that different mechanical stimulus in the lumbar region (TLF)
can improve movement, facilitate muscle control, reduce tissue inflammatory factors and
produce immediate neurophysiological changes in sympathetic nervous system function
and the endogenous pain inhibitory systems, that triggers an activation of the insular
cortex causing a sense of well-being and social belonging [715163541-50, Notwithstanding,
myofascial release, even as other MT techniques, is always accompanied by several ben-
efits reaffirmed by those who use and receive it. This reinforces the patient's belief and
perception of the intervention, and a complex set of physical and psychological stimuli
that can influence their outcome, as well as the interaction between the therapist and the
patient and the expectation of both in the treatment [354451.52],

Considering these facts, it is consensus that non-specific CLBP has biological, psy-
chological, and social components in several different extensions, beyond of biomechan-
ics in its development. It must be considered that each subject has different painful ex-
periences and different outcomes throughout life, where multiple areas of the brain are
activated during a pain experience 1351, Moreover, these central areas have other primary
functions, i.e.,, movement execution, sensory location, and emotional awareness which
are overloaded in chronic pain, and may explain the emergence of psychosocial problems
among other motor and sensory changes that are beyond the scope of this study 4453541,

The multi-causality and variety of outcomes presented by chronic pain, in addition
to the non-linear interaction arising from the complexity of the interaction of causal fac-
tors, may explain the fact that a single session of myofascial mobilization was not enough
to modify the threshold and intensity of the pain and functional capacity #3551, Addi-
tionally, a rehabilitation program focused not only on tissue but also on complementary
issues such as exercise, pain education and behavioral strategies is important 4344525758,

4.1 Limitations

Most of the sample had a low risk of poor prognosis to SBST, which proved to be an
important limitation for obtaining results on pain and disability outcomes. In addition,
the interval between experimental situations was very short in relation to the time of
tissue adaptation, in addition to the ODI showing better results in reapplication when
there is interference in the natural course of CLBP.

According to the baseline, part of the sample performed some type of physical ex-
ercise, which is a factor that may have contributed to the SBST classification and to the
final results, since the exercises have positive effects against chronic pain.

No consecutive sessions were analyzed, as the aim of the research was to verify
immediate results of fascial mobilization and the time of the technique may have been
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short to obtain a positive result, therefore a time-dependent analysis with follow up
would be more appropriate.

Another limitation is that there is still no way to quantify the pressure applied by the
therapist's hand during manual therapy techniques, making it difficult to reproduce the
studied technique.

5. Conclusions

This study provides evidence that a single trial of thoracolumbar myofascial release
technique was not enough to reduce pain and disability in subjects with CLBP. Further
investigations associating other interventions with myofascial mobilization are required,
as well as prolonged treatments. The mechanisms underlying these responses merit fur-
ther investigation. As a perspective, we suggest the design of studies with an approach to
the biopsychosocial aspects presented by individuals with CLBP, besides analysing the
effects of myofascial mobilization at the structural level of the tissue.
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