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1. Introduction

ervous system dysfunction can result

in decreased nerve mobility, increased

mechanosensitivity, neural ischemia, and

decreased axonal transport. Also, intra-

neural edema following neural dysfunc-
tion can damage nerve function. All of these factors can
eventually lead to pain and loss of sensation. Therefore,
clinicians use neuromobilization techniques to restore
nerve function. It is believed that restoring normal nerve
movement can restore lost function and reduce pain [1].
Nerve mobilization techniques play an essential role in
the treatment of nervous system dysfunction [2]. The
cause of nervous system dysfunction is a limitation in
nerve system motion [3, 4]. The nervous system’s ability
to adapt to mechanical loads is vital and must undergo
all mechanical changes such as elongation, compression,
gliding, and cross-sectional sliding [5]. In the pathologic
condition, these protective mechanism fails, and altered
neuro-dynamicity can cause symptoms, such as pain and
paresthesia [3, 6]. Although the hypothesized benefits
of nerve mobilization techniques are facilitated nerve
gliding, reduced nerve adherence, increased neural vas-
cularity, and improved axoplasmic flow, there is no ad-
equate evidence to support these functions [7, 8]. So, the
theoretical purpose of nerve mobilization techniques is
to restore the relative nerve movement against surround-
ing tissues, reduce intraneural pressure, and improve
neural tissues’ physiologic function [9]. However, these
mechanisms still need further investigation to justify the
observed clinical effects of neuromobilization [7, 10].
The clinical outcomes observed with neuromobilization
techniques are based on subjective criteria [2, 7]. Pre-
vious studies have also reported different results about
these techniques’ impact on patients with various symp-
toms and nerve dysfunctions [11-14].

Therefore, this study aimed to systematically review
and evaluate the therapeutic efficacy of neural mobiliza-
tion technics to treat nervous system dysfunction through
the assessment of Randomized Controlled Trials (RCTs)
that have been conducted on this topic.

2. Materials and Methods
Search strategy

Three electronic databases of Scopus, Medline
(PubMed), and ProQuest were searched for papers
with titles and or abstracts containing one or more of
our keywords and published from January 1, 2000, to
October 30, 2020. The keywords were “neural mobili-
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pain”, “paresthesia”, “nerve glide exercis-
es”, “neural stretching”, “neurodynamics”, and “neural
physiotherapy”. The titles and or abstracts were used to
identify the RCT studies using specifically nerve mobi-
lization as a treatment modality. Duplicate papers were
checked and removed. Data extraction was performed
by one researcher (H.Sh) and the quality of the RCTs by
another researcher (K.Kh), who was not involved in the
literature search.

Study selection

The method of selection studies followed the proposed
guidelines for conducting systematic reviews [15]. Full
texts of English papers were included if they were Ran-
domized Controlled Trials (RCTs). The inclusion criteria
were based on the following items. The study partici-
pants were male and female over 20 with a diagnosis of
nervous system dysfunction (pain and or paresthesia are
two important symptoms of neurodynamic dysfunction).
The intervention was nerve mobilization techniques
(sliding, stretching). Finally, the outcomes were pain as-
sessed by Visual Analog Scale (VAS), Range of Motion
(ROM) during neural tension test, and disability based
on any reliable questionnaire such as Oswestry Disabil-
ity Index (ODI) (the studies had at least one of them).

Screening and data extraction

The relevant publications were reviewed independent-
ly by two authors using EndNote X8 software. Discrep-
ancies between authors were resolved by consensus, or
if they did not reach an agreement, an expert provided
the final result. Then, the qualified studies were obtained
for full-text screening. After the final evaluation, the fol-
lowing information was extracted from the articles: the
name of the first author, year of publication, patients’
characteristics (sample size, gender, and age of the par-
ticipants), characteristics of the intervention Group and
control Group, primary and secondary outcomes, and
results of studies.

Quality assessment of studies

The quality of included studies was assessed using
the PEDro scale, developed by the Centre of Evidence-
Based Physiotherapy (CEBP). It consists of 11 items; it
is a reliable tool used to critique RCTs and grade their
methodological quality [16-18].

Two independent reviewers determined the Quality
Score (QS) for each paper. The quality score was cal-
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culated for 10 of the 11 items. The first criterion of the
PEDro scale was not used to determine QS [16]. The
agreed QS for each paper is included, too.

The various items of the PEDro score deal with differ-
ent aspects of RCT analysis, including internal validity,
external validity, and statistics. The Internal Validity
Score (IVS) was used to determine internal validity and
thereby giving an evaluation of methodological quality.
The summated score of items 2, 3, and 5 through 9 in the
PEDro score were identified to determine IVS.

Based on IVS, the papers were divided into three cat-
egories: 1) high methodological quality studies (IVS of
6-7), 2) moderate quality (IVS of 4-5), 3) limited qual-
ity IVS of 0-3) [7, 16].

Analysis of therapeutic efficacy

Because RCTs were heterogeneous (different pathol-
ogy or interventions), quantitative meta-analysis meth-
ods could not be used. In such cases, the qualitative ap-
proach is used to assess the quality of the studies [19].
In this study, we used a qualitative assessment based on
each type of intervention:

A: Strong evidence: Multiple high-quality RCTs are
consistent in their findings.

B: Moderate evidence: One high-quality RCT is com-
patible with one or more low-quality RCTs.

C: Limited evidence: One moderate-quality RCT is
consistent with one or more low-quality RCTs.

D: Insufficient evidence: One or more limited quality
RCTs are consistent with each other.

Clinical benefit

To determine neural mobilization clinical benefit, we
used a ranking system [15]. If at least one of the out-
comes was statistically significant compared to the con-
trol Group, a positive effect was considered. A negative
effect was regarded if the intervention was less effective
than the control. Also, a neutral effect was considered if
there was no statistically significant difference between
the intervention and control Group for any outcome [7].
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3. Results

Study selection

Twenty RCTs were included in the present study based
on the inclusion criteria (Figure 1). Table 1 presents
more details about the studies.

Methodological quality

IVS was used to evaluate each article’s methodological
quality, which is detailed in Table 1. Sixteen (out of 20
articles) got IVS scores of 4 or 5. Therefore, they were
papers with moderate methodological quality. Four had
an IVS of 3 and were considered limited methodological
quality studies (Table 1).

Study characteristics

Five RCTs used the same median nerve tensioning tech-
nique in patients with Carpal Tunnel Syndrome (CTS).
In some studies, the methods of neural mobilization were
different (e.g. cervical lateral glide, leg movement, cervi-
cal traction, peripheral nerve sliders, etc.). Other stud-
ies combined these techniques with home-based neural
mobilization exercises. Fourteen (out of 20) papers also
examined various neurodynamic dysfunctions such as
lateral epicondylalgia, radicular neck pain, postopera-
tive spinal surgery, radicular low back pain, and chronic
tension-type headache. So, these RCTs were clinically
heterogeneous, preventing a quantitative meta-analysis,
and results were analyzed qualitatively. The details of
study characteristics are presented in Table 1.

Therapeutic efficacy

According to the qualitative rating system, there is
moderate evidence (Level 2) to support the use of dis-
tal nerve tensioning and tendon gliding techniques in
CTS patients. Also, there was limited evidence (Level
3) about the use of cervical lateral gliding away from
their involved side and upper limb tension test mobiliza-
tion in treating neurodynamic dysfunction. Also, there
was insufficient evidence (Level 4) about using slump
stretches and combination techniques to treat neurody-
namic dysfunction (Table 1).

Clinical benefit

Table 1 shows the details of 20 studies. More studies
reported a positive effect than neutral effects. No study
reported adverse effects.
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Figure 1. Flow diagram of the study selection process

4. Discussion

This study aimed to review RCTs conducted from
2000 to 2020 related to the effects of neuromobilization
techniques on nervous system dysfunctions and evalu-
ated the level of studies based on the PEDro scale. A to-
tal of 20 RCTs were assessed to evaluate the impact of
neuromobilization techniques on various neurodynamic
dysfunctions. All studies showed the positive effect of
neural mobilization techniques on various neurodynam-
ic dysfunctions. Seven papers got a neutral benefit in-
dicating that neural mobilization was no more effective
than conventional treatment or placebo. Sixteen studies
demonstrated moderate methodological quality, and
three studies had limited methodological quality.

Because of the heterogeneity of reviewed studies (dif-
ferent types of techniques in various neural dysfunctions
were examined, the use of quantitative meta-analysis for
analysis was not proper, and the papers were assessed
qualitatively [7]. Also, it is imperative to choose the
appropriate technique and the right patient in evaluat-

JVMR

ing the efficacy of these techniques. Studies in this field
have used different neuromobilization techniques, mak-
ing it more challenging to assess their effectiveness in
heterogeneous studies. Shacklock also believed that a
large sample size is needed to evaluate the effectiveness
of neuromobilization techniques on neural dysfunction
[8]. Studies in this field had a small sample size, which
makes the evaluation more difficult.

Besides, studies have shown weaknesses in random
allocation and blinding; thus, investigating the efficacy
of neuromobilization techniques on nervous system
dysfunction was difficult. In this review, 13 studies had
blinded the raters. Methodological weakness can result
in unrealistic findings. Although blinding in manual ther-
apy studies is difficult, it can significantly eliminate bias
and is essential in clinical trial studies [37].

One of the methods used to determine the therapeutic
effect in clinical studies is the Minimal Clinically Im-
portant Different (MCID) score. For example, MCID
determines whether an outcome measure has become
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Table 1. Randomized controlled trials of neural mobilization as a treatment modality
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w quency, 1 MHz) nerve Group, there were no
significant improve-
ments.
o
D) - .
=) N=30 16 low back pain pa- 14 low t_)ack pain . .
3 Twenty-one N patients . . The intervention
Q. tients Same as con- . . Pain Rating Scale
o females . posterior/ anterior Group demonstrated
- . trol plus: Slumped N (PRS), e
3 Nine males - . lumbar mobilization oo significantly greater
ki stretching exercise/ . Modified Os- N . 8 5
i~ Age range (18- . exercise program L improvements in
S 60 Home exercise slump vie 6 westry Disability . o
8 y) (squats, pelvic tilts, pain and disability
2 . . stretches for 3 weeks s Index (ODI) -
- Patients with . bridging) for 3 weeks (P=0.001)
— . 2 times for a week :
N low back pain 2 times for a week

Shamsi H, et al. Effects of Neural Mobilization Techniques in Neurodynamic Dysfunction. JMR. 2021; 15(4):209-218.



https://jmr.tums.ac.ir/index.php/jmr

October 2021, Volume 15, Number 4

Journal of

Modern Rehabilitation

Patients’ . "
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VAS: Visual Analog Scale; CTs: Carpal Tunnel Syndrome; ULTT: Upper Limb Tension Test; FSS: Functional Status Score;

TENS: Transcutaneous Electrical Nerve Stimulation.

clinically acceptable after treatment. It divides the find-
ings into two types: failure or success [38]. None of the
reviewed RCTs have reported this criterion, and because
of the heterogeneity of outcome measures, the compre-
hensive evaluation was more difficult.

Most studies have examined the effect of these tech-
niques on patients with CTS. The studies in these pa-
tients are homogeneous compared to other dysfunctions,
and the meta-analysis will be proper for them. Because
of both homogeneity and moderate evidence of CTS
studies, the use of neural mobilization techniques in
treating these patients is recommended. There is limited
evidence supporting neural mobilization techniques in
lateral epicondylitis, shoulder impingement syndrome,
cervical and lumbar radiculopathy, chronic tension-type
headache, and cervicobrachial pain.

As mentioned in the introduction section, nervous
system dysfunction means that this system has limited
movement, and neuromobilization techniques improve
nerve movement. However, further studies should be
conducted and show decreased and increased nerve
movement before and after neuromobilization tech-
niques. Measuring nerve movement before and after the
intervention through ultrasound seems to be an essen-
tial step in neuromobilization research. Future studies
should also consider nerve movement along with chang-
es in neurophysiological features such as nerve conduc-
tion velocity before and after neurodynamic techniques
in people with neural system dysfunctions. Measure-
ment of other physiological features, such as changes in

nerve blood flow, should also be considered to justify the
association between movement and neural physiology.

Although neuromobilization studies have increased
since the last decade, studies in this field are still limited
quantitatively and qualitatively. Future studies should
examine similar dysfunctions with comparable tech-
niques to determine the effectiveness of these techniques
on neurodynamic dysfunctions.

5. Conclusion

Clinicians frequently use neuromobilization techniques
for both diagnosis and treatment of nervous system dys-
functions. Their justification for using these techniques
is based on some clinical trials. In this review, 20 RCTs
were evaluated. Quality evaluation of these studies
showed insufficient evidence to support the efficacy of
neuromobilization techniques on nervous system dys-
functions. Although the reviewed studies were not of
high methodological quality, most showed the positive
effect of neural mobilization techniques on neurody-
namic dysfunctions. More homogenous studies should
be done to evaluate the efficacy of neurodynamic tech-
niques on peripheral nervous system dysfunction.
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