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ABSTRACT
Objectives: To evaluate the clinical effect of sciatic neural mobilization in combination with
the treatment of surrounding structures for sciatica patients. Secondly, we were also inter-
ested in identifying possible baseline characteristics that may be associated with improve-
ments in pain and disability for sciatica patients.
Methods: Twenty-eight patients with a clinical diagnosis of sciatica were treated with neural
mobilization, joint mobilization and soft tissue techniques. Pain intensity and lumbar disabil-
ity were assessed at baseline and after treatment using a Numerical Rating Scale (0–10) and
the Oswestry Disability Index (0–100), respectively. The pre- and post-intervention data were
compared. The research protocol was registered under the number NCT03663842.
Results: Participants attended an average of 16 (SD±5.6) treatment
sessions over an average of 12 weeks. Decrease in pain scores (before median = 8, after
median = 2; p < 0.001) and improvement in lumbar disability scores (before median = 33.3%,
after median = 15.6%; p < 0.001) were observed. Amultiple linear regression analysis showed that
duration of pain and age of the patient predicted the disability improvement: F (2, 24) = 4.084,
p < 0.030, R2 = 0.254.
Discussion: Patients with sciatica may benefit from neural mobilization in combination with
manual therapy for pain and lumbar disability. Longer pain duration and younger age had
a negative influence on lumbar disability improvement.
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Introduction

Non-specific low back pain (LBP) and sciatica are the
primary diagnoses related to back problems. Sciatica
has been diagnosed in 36% of LBP patients in primary
care settings [1]. Pain related to the sciatic nerve is
characterized by radiating leg pain involving L4–S1
dermatomes, and may be accompanied by muscle
weakness and reduced reflexes of the affected nerve
root [2]. Sciatica is commonly considered more dis-
abling, and with an adverse prognosis, when com-
pared to non-specific LBP, and this condition can
persist six months after the first complaint [1,3].
Thus, there is a need for the development of new
treatment for this population due to its high preva-
lence and negative impact on health.

Many treatment options have been described for
patients with sciatica. Medication, surgery, and phy-
siotherapy are the most common approaches used [4].
Certain treatment procedures (i.e. disc surgery, epidural
injections, non-opioid analgesia, manipulation, and acu-
puncture) have shown superior overall effect when

compared to bed rest or conventional care (non-
surgical treatment) [5]; and surgical procedures (discect-
omy, microdiscectomy, endoscopic discectomy, or
nucleoplasty) have shown short-term effectiveness [6].
However, there is controversial evidence of their efficacy
and there is still a need for a more effective evidence-
based therapeutic approach for the management of
sciatica. A low-cost and safe non-surgical intervention,
such as neural mobilization, could be considered
a feasible option for these patients [7–9]. Furthermore,
a recent systematic review showed that neural mobiliza-
tion was better than other commonly used interven-
tions in physiotherapy (i.e. exercise, general
physiotherapy, traction or manual therapy) for people
with nerve-related chronic musculoskeletal pain [8].

Two recent systematic reviews with meta-analysis
showed improvement in pain and disability using neural
mobilization treatment for patients with LBP [9,10].
Although neural mobilization for the management of
musculoskeletal pain has been commonly used by phy-
siotherapists, its understanding and evidence of its
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clinical benefits and effectiveness for patients with scia-
tica remains unknown. Some studies have also shown
that adding a sciatic neural mobilization management
to conservative treatment may improve pain scores in
patients with lumbar radiculopathy when compared to
conservative treatment alone [11–13]. Conversely,
a recent systematic review concerning sciatica did not
include neural mobilization as one of their search terms;
therefore, neural mobilization was not considered
a possible therapeutic approach [5].

The combination of neural mobilization techniques
with other manual therapy techniques may favor the
recovery of the patient. The mechanism of sciatica is
related to distortion of the nerve, the effect of the local
inflammation, or nonspinal causes [2]. The rationale is
that surrounding tissues may entrap the neural tissue
and impair its function. For instance, the sacroiliac joint,
the piriformis muscle, and several other sites may con-
tribute to a double crush syndrome and the symptoms of
sciatica [14–16] Therefore, a treatment approach that
targets these entrapment sites would contribute to the
sciatic nerve recovery and facilitate the excursion of this
nerve. The goal of our study is to evaluate the clinical
effect of sciatic neural mobilization in combination with
the treatment of surrounding structures for sciatica
patients because there is no current evidence of its com-
bination with the treatment of surrounding structures to
improve pain and disability in patients with sciatica.
Secondly, we were also interested in identifying possible
baseline characteristics that may be associated with
improvements in pain and disability for sciatica patients.

Methods

Study design and participants

This is a single-arm clinical trial. Participants were
eligible for the study if they presented with LBP and
radiating leg pain and/or paresthesia below the knee
that followed the L5 and/or S1 dermatomal pattern
and were aged 18 years or over. An examination was
performed by a physiotherapist to confirm the clinical
diagnosis of sciatica, this included: neurodynamic
tests for the sciatic nerve; muscle weakness in L5/S1
myotomes, dermatomes and sclerotomes sensitivity;
and the Achilles reflex test. A clinical diagnosis of
sciatica was confirmed if the patients presented two
or more positive findings. A recent study showed
almost perfect discrimination for a reference standard
for the clinical diagnosis of sciatica with five items,
including positive neural tension tests, neurological
deficit, pain below the knee, leg pain worse than
back pain, and subjective sensory changes [17].
Patients with a history of lumbar and abdominal sur-
gery, rheumatologic syndromes (e.g. rheumatoid
arthritis) and lumbar stenosis were excluded.
Patients were recruited from May to November 2010.

This study was approved by the Human Research
Ethics Committees of a university hospital, and was
conducted in accordance with the Helsinki
Declaration for research in humans (number 25/
2010). All patients provided written informed consent
prior to the participation. The research protocol was
registered under the number NCT03663842.

Procedures

A trained physiotherapist was responsible for explaining
the protocol and interviewing the eligible participants for
the study. At this time, the exam for the clinical diagnosis
of sciatica was performed by the same physiotherapist
(examiner 1). Subsequently, demographics and pain char-
acteristics, the degree of pain intensity and lumbar
disability level information were collected by self-
administered questionnaires. Finally, the neural tissue
management was performed by another trained phy-
siotherapist who was blinded to the initial evaluation
(examiner 2). After the period of treatment, pain intensity,
and disability were re-evaluated by examiner 1.

Outcomes measures

The primary outcome measures were pain intensity,
measured by the Numerical Rating Scale (NRS 0–10)
commonly used in LBP research [18], and lumbar
disability assessed by the Oswestry Disability Index
(ODI), previously adapted into Portuguese and vali-
dated for used in Brazil [19]. The ODI consists of ten
items addressing different aspects of disability. Each
item is scored from 0 to 5, with higher values repre-
senting greater disability. The sum of the item scores
is divided by the total possible score (50 if all sections
are completed), and the resulting total multiplied by
100 to be described as a percentage score. The out-
come measures were assessed at baseline and reas-
sessed on the last day of attendance.

Neural and soft tissue management intervention

Individual treatment sessions were delivered by
a physiotherapist (examiner 2) with more than
12 years of clinical experience in the application of
manual therapy techniques and neuromusculoskeletal
rehabilitation. The sessions were scheduled two to
three times per week, taking into consideration the
patient`s availability and the clinical decision of the
physiotherapist; each session lasted for approximately
30 minutes. The frequency of the treatment was prag-
matically adopted to improve patients´ adherence.
The sessions included soft tissue mobilization and
neural mobilization techniques. All participants pre-
sented with pain at baseline and were instructed to
report any increase in symptoms during the sessions
to avoid side effects. All procedures were conducted
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at an outpatient physiotherapy department of
a university hospital, in an individual room with
a physiotherapy table. All patients underwent the
same techniques, and there was no modification of
the intervention protocol during the study. All
patients were recruited in this service, and the ses-
sions were structured as follows.

(1) Soft tissue mobilization was applied prior to the
neural mobilization (sciatic nerve sliding tech-
nique) in order to reduce the entrapment of the
sciatic nerve along the nerve pathway. Three
maneuvers were applied three times:

a. Myofascial release technique (piriformis mus-
cle and biceps femoral muscle) was per-
formed with the patient in prone. The
therapist used their thumb to apply gentle
sustained pressure to the muscle and slide in
a longitudinal direction. Once a tissue barrier
was located (myofascial trigger point), static
pressure was applied for 90 seconds [20].

b. Hip joint mobilization technique was per-
formed for one minute, in an anterior-
posterior direction, with the patient in supine.
The therapist supported the knee with one
hand and performed the posterior glide in the
hip joint with the other hand located on the
anterior portion of the proximal femur [21].

c. Cross-fiber friction was applied over the
sacroiliac joints bilaterally for 15 repetition
with the patient prone. This myofascial tech-
nique was applied in a cranial-caudal orien-
tation with manual contact directly over the
sacroiliac joint ligaments [22].

(2) Neural mobilization was used to improve sciatic
nerve excursion. We chose the sliding technique
as a neural mobilization maneuver because this
technique improves excursion of the sciatic nerve
when compared to tensioning techniques [23].
The maneuver was realized identically to the pro-
cedure described by Shacklock [24] to improve
sciatic nerve excursion. The physiotherapist per-
formed three repetitions of 60 oscillations for
one minute, with the patient lying in supine with
knees straight. The degree of movement chosen
was based on the patient`s symptoms; and the
technique should not cause pain or paresthesia.
The amplitude of the technique was increased
gradually according to the patient’s response to
the application of the technique [24].

Statistical analysis

Descriptive analysis of the study population was pre-
sented, including means and standard deviations (SD)
for continuous variables, and frequencies and

proportions for categorical variables. Data distribution
from the primary outcome of the study (pain intensity
and lumbar disability) was assessed by the Shapiro-Wilk
test. Comparison between pre- and post-intervention
was performed by the Wilcoxon test due to the non-
parametric distribution of the data.

Clinical relevance for pain and disability was attrib-
uted according to the minimal important difference
(MID). We adopted the distribution-based approach to
estimate the MID using the standard error of measure-
ment (SEM) because it largely reflects within-person
variability over time [25]. The SEM was calculated by
taking the square root of within-patient variability
(the standard deviation of change that patients
experienced during the study) [25]. Differences
greater than the SEM are consequently considered
to indicate a real change related to the intervention.

A multivariate linear regression model was imple-
mented to assess potential predictors of disability
improvement and pain relief. Baseline characteristics
(pain intensity, pain duration, disability level, age,
body mass index, and gender) and the number of
treatment sessions were screened for multivariate
analysis. Only those variables that satisfied the
screening cut-off p < 0.1 on univariate analyses
were incorporated as covariates into the multivariate
analysis. The dependent variables were the improve-
ment percentages in pain intensity and lumbar dis-
ability, which were calculated using the following
equation: (IV-FV/FV) * 100, where “IV’ represents the
initial value of pain or disability scale and ‘FV’ the
final value. All significant tests were two-sided, with
an alpha of 0.05. The statistical analysis was per-
formed using SPSS version 22.0 (IBM Corporation,
Armonk, New York).

Results

Forty-four patients were diagnosed with sciatica from
a total of 432 patients that presented with musculoske-
letal complaints to the physiotherapy department of
a university hospital, of whom nine were not willing to
participate. Thirty-five patients started the treatment,
and seven patients dropped out during the study.
Twenty-eight patients completed the study and made
up the final sample. The baseline characteristics of the
final sample (n = 28) (Table 1) were not different from
the participants who were lost to follow-up (n = 16). The
comparison was performed using a chi-square test for
gender (p = 0.242), and Mann-Whitney U test for age
(p = 0.316), body mass index (p = 0.333), pain duration
(p = 0.785), pain intensity (p = 0.240), and lumbar dis-
ability (p = 0.329). Participants attended an average of
16 (SD ±5.6) treatment sessions over an average period
of 12 weeks (SD ±17). Nine (32.1%) patients presented
right leg pain, 13 (46.4%) presented left leg pain, and six
(21.4%) presented bilateral pain at baseline.

210 R. S. D. ALMEIDA ET AL.



AWilcoxon signed-rank test indicated that themedian
post-test score (median = 2; interquartile range (IQR) = 5)
was significantly lower than the median pre-test score
(median = 8; IQR = 2) in pain intensity (Z = −4.465,
p < 0.001). Similarly, a Wilcoxon signed-rank test indi-
cated that the median post-test score (median = 15.6%;
IQR = 21.1%)was significantly lower than themedian pre-
test score (median = 33.3%; IQR = 22.0%) in lumbar
disability (Z = −4.167, p < 0.001) (Figure 1).

The results of SEM showed a mean MID value of
1.5 for pain intensity and 15.5 for disability. Clinical
relevance was found for pain intensity (mean
change of −6.0) and functionality (mean change
of −17.9).

A multiple linear regression analysis showed
that pain duration and age significantly predicted
disability improvement. A significant regression
equation was found (F (2, 24) = 4.084, p < 0.030),
with an R2 of 0.254 (Table 2). The improvement of
lumbar disability increased one percent for each
1.02 years of age. Also, an improvement in lumbar
disability increased one percent for each reduction
of 0.45 months in the pain duration.

All other variables (pain intensity, disability level,
body mass index, sex, number of treatment sessions)
did not exhibit statistical significance with the
improvement of lumbar disability (Figure 2). There
was no baseline characteristic that predicted improve-
ment of pain intensity.

Discussion

The findings of the current study show that neural tissue
management was beneficial in this group of patients
with sciatica to improve short-term pain and lumbar
disability. The benefits in pain and disability were clini-
cally relevant, since the findings presented higher values
than the mean MID. The results also revealed that scia-
tica patients with a long history of pain duration pre-
sented a minor improvement in lumbar disability after
the neural tissue management intervention.

To our knowledge, this is the first study to describe
the effect of neural tissue mobilization in combination
with the treatment of surrounding tissues for the
management of sciatica. Our findings showed clinical
benefits of a pragmatic conservative approach for
patients with sciatica, who have an unfavorable prog-
nosis compared to patients with LBP. Pain relief was
previously described in case studies using neural
mobilization for sciatica patients [26,27]. A recent
high-quality randomized controlled trial showed that
adding four sessions of sciatic neural mobilization
achieved a greater reduction in leg pain, lumbar
pain, and function at four weeks follow-up compared
to advice to stay active alone [28].

Our findings revealed that less pain duration and
higher age increased the improvement in lumbar dis-
ability of patients with sciatica who underwent neural
tissue management. We believe that these findings can
be explained because prolonged neuropathic pain can
potentially lead to tissue hypersensitivity and may be
linked to central sensitization [29]. The central sensitiza-
tion phenotype has been linked to more complex clin-
ical presentation and less favorable rehabilitation
outcomes in patients with musculoskeletal pain [30].

Table 1. Descriptive characteristics of the treatment group
(n = 28).

Mean (SD)

Age (years) 59.5 (12.1)
Gender (female); n (%) 24 (85.7)this line is not aligned with

others
Body Mass Index (kg/m2) 28.0 (6.3)
Pain Duration (months) 26.5 (28.8)
Numerical Pain Rating Scale
(0–10)

7.6 (1.8)

Oswestry Disability Index
(0–100)

34.6 (15.7)

Figure 1. Pain intensity and lumbar disability measurement pre- and post-intervention in sciatica patients (n = 28).
Note: Data are presented as mean and 95% confidence interval.

Table 2. Values of the multiple linear regression model.

R2 F ß Sig.
95% Confidence
Interval for ß

Model 1* 0.254 4.084 0.03

Independent variables
NPRS −0.45 0,05 −0.89 0.03
Ageing 1.02 0,05 −0.04 2.07

Legend: *Predictors of Oswestry Disability Index Improvement – Numeric
pain rating scale and Ageing; NPRS: Numeric pain rating scale
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Clinicians can incorporate strategies to manage central
sensitization signs (e.g. pain neurophysiology educa-
tion) in patients with sciatica to achieve a more signifi-
cant clinical outcome. Moreover, the impact of ageing in
the regressionmodel (as one of the predictors of lumbar
disability improvement) needs further investigation.
Presumably, older adults presented better results with
neural tissue management because they usually have
more stiffness in soft tissue [31]. However, the sample
size and the clinical profile of the patients included in
this study does not allow generalization of this finding
for all sciatica patients.

Neural mobilization has demonstrated clinical bene-
fits in other outcomes. Malik et al showed that the
combination of lumbar stabilization exercises with
straight leg raise mobilization or slump mobilization is
superior to stabilization exercises alone for the straight
leg raise range of movement in patients with low back
and leg pain [32]. Neural mobilization in a modified
slump position with tensioning technique also revealed
an increase in the range of straight leg raise in healthy
individuals [33]. We also suggest investigation of the
range of motion as an outcome measure for the combi-
nation of soft tissue and neural mobilization for patients
with sciatica pain in future studies.

The combination of manual therapy, movement
control techniques, leisure physical activity and man-
agement of patients’ expectations seem to be useful
for sciatica [5,34]. Boogaard et al showed in
a systematic review that negative outcome expecta-
tions and pain-related fear of movement are predic-
tors for persistent radicular pain [35]. As we found,
manual therapy techniques are a reasonable
approach to treating sciatica.

Limitations

We acknowledge the limitations of the present study
inherent in using a single-subject experimental study
(i.e. the absence of a comparison group, selection bias,
and small sample size). Furthermore, a long-term follow-
up could produce a better picture of the effects of the
neural tissue management on pain and disability in

patients with sciatica. More studies are needed to con-
clude better the effect of neural mobilization in patients
with sciatica and its combination with the treatment of
surrounding tissues. We have a gap in the quality of
studies in this area. Therefore, high-quality randomized
clinical trials with large populations are still necessary.
We delivered the treatment in a pragmatic model and
did not use a standardized number of sessions for the
intervention. Although the number of sessions was not
related to pain relief in our study, Su and Lim [8] showed
that the number of sessions was an independent pre-
dictor of the pain score in patients with nerve-related
chronic musculoskeletal pain who were treated with
neural mobilization.

Conclusion

We found that patients presenting with sciatica may
show a significant reduction in pain and lumbar dis-
ability after a management that combined neural
mobilization and manual therapy, based on a small
sample size. The longer duration of pain and younger
age seemed to affect the lumbar disability improve-
ment scores negatively.
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