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ABSTRACT

TS Musculoskeletal pain syndrome (MPS) is one of the main causes of functional disability. Although
the symptoms and complaints of patients with MPS are often related to their musculoskeletal structures,
repeated microtraumas and overuse (the main causes of musculoskeletal pain) may also lead to abnormal
neurodynamics. Abnormal neurodynamics refers to mechanical dysfunction in the movement of nerve
structures related to the surrounding tissues or disruption in the normal elongation of the nerve. Some
recent studies have suggested the possibility of abnormal neurodynamics in patients with MPS. Therefore,
this study aims to determine the frequency of abnormal neural tension and its association with functional
disability in patients with MPS of the upper extremity.

A hundred participants with MPS (78 women and 22 men) participated in this study.
Median, radial and ulnar nerve neurodynamic tests were performed according to Butler & Shacklock’s
approach. There was a five-minute rest between each test to avoid the therapeutic effects of neurodynamic
maneuvering. To quantitatively measure the intensity of the abnormal tension in the peripheral nerves
in case of a positive neurodynamic test, the angle of the elbow joint in extension (for the median and
radial nerves) and the angle of the shoulder joint in abduction (for the ulnar nerve) were measured using
a standard goniometer. The association between abnormal neural tension and functional disability was
investigated using Pearson's correlation test. The statistical significance level was set a t 0.05.

[{EETE Regardless of the type of disorder, 112 patients had abnormal neural tension (some participants had
more than one disorder) and underwent the neurodynamic test. Based on the results, 50 patients (50%)
had at least one median, radial, or ulnar nerve tension dysfunction. There was no significant association
between the degree of functional disability and the severity of abnormal neural tension according to the
joint angle.

[@TENER In many patients with MPS of the upper extremity with no obvious symptoms of neurological
dysfunction, the nerve neurodynamic test is positive. Therefore, it is recommended that in all patients
diagnosed with MPS, nerve neurodynamic test and, if necessary, neurodynamic therapy should be
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Introduction

usculoskeletal diseases rank among the

most prevalent causes of long-term pain

and physical disability worldwide [I1,

2]. Musculoskeletal injuries result from

overuse after prolonged and inappropri-
ate repetitive movements and submaximal loads [3, 4].
Based on the pathomechanics of musculoskeletal pain
syndrome, recent studies have reported the possibility
of concurrent dynamic disorders and adverse neural ten-
sion in these syndromes [5-11]. In the same way, poor
posture and inappropriate repetitive movements can pre-
dispose people to musculoskeletal pain syndromes, they
may also affect the nerve neurodynamic (sliding, elon-
gation, and normal tension capability of nerves). When
we talk about neural tension or dynamic disorders, it
does not necessarily involve severe damage, such as
tearing or crushing, but rather disorders of the move-
ment of nerve structures within the surrounding tissues
or disorders in the nerve’s normal elongation or normal
tensionability. In neural tension disorders, the nerve may
still not have a problem regarding its ability to conduct
signals. Still, it functions abnormally in terms of move-
ment tolerance and stretchability, and for this reason,
it causes symptoms [12-14]. Nerve conduction studies
and electrodiagnostic findings may be normal in these
patients because no high correlation exists between sub-
jective clinical symptoms and electrodiagnostic findings
[15, 16].

Regarding the intricate relationship between the me-
chanical and physiological functions of the nervous sys-
tem, any disturbance in them can be evaluated through
neurodynamic maneuvers [12, 13, 17]. Neurodynamic
maneuvers serve as both clinical evaluation tools and
manual treatment in many patients with neuromuscular
system disorders [5, 12, 18].

The high recurrence rate and inability to fully explain
the symptoms of patients with musculoskeletal pain
syndromes may be associated with overlooked dynamic
nerve disorders in evaluations and conventional treat-
ment protocols. To our knowledge, little information and
evidence exist regarding neurodynamic disturbances with
overuse musculoskeletal pain syndromes. As a result, for
patients who refer to physiotherapy with the diagnosis of
musculoskeletal pain syndrome, the treatment is usually
focused on the musculoskeletal structures, and less atten-
tion is paid to neurodynamic evaluation [14]. Therefore,
the assessment and planning of physical therapy could

be improved by understanding the prevalence of adverse
neural tension in such patients and the relationship be-
tween pain intensity and functional disability. Also, most
studies in this field have involved a limited number of
participants [5, 6], and there is no exact estimation of
the frequency of adverse neural tension in patients with
these syndromes. Consequently, this study was primarily
conducted to determine the frequency of adverse neural
tension and its relationship with functional disability in
upper extremity musculoskeletal pain syndromes.

Materials and Methods

This single-blind cross-sectional study was conducted
at Shahid Beheshti Hospital in Babol City, Iran, from
May 2021 to June 2022. The sample size was deter-
mined using relevant literature [11], resulting in recruit-
ing 100 patients with musculoskeletal pain syndromes
based on the inclusion and exclusion criteria.

The inclusion criteria included individuals aged 20 to
50 years diagnosed with upper extremity musculoskeletal
pain syndromes, including shoulder impingement syn-
drome, lateral and medial epicondylitis of the elbow, and
De Quervain syndrome [19-22]. The exclusion criteria
comprised consumption of anti-inflammatory and anal-
gesic drugs in the last 24 hours, suffering from systemic
diseases (eg. diabetes, arthrosis, and rheumatoid arthri-
tis), history of the spine and upper extremity surgery,
restrictions of joint movement (eg. acute inflammation,
infection, tissue tear, and fracture), severe trauma in the
last 3 months, diseases that lead to adverse neural ten-
sion (such as cervical radiculopathy and peripheral neu-
ropathies), bone abnormalities (eg. rib cervical and rostral
acromion), a history of corticosteroid injection in the past
one month, a history of physiotherapy treatment in the
past 3 months, and significant limitations in the range of
motion in each joint of the upper extremity, preventing
the implementation of the neurodynamic test [23-26].

Data collection

Demographic information was collected via a stan-
dard questionnaire covering age, gender, height, weight,
and duration of the lesion. Body mass index (BMI) was
calculated by dividing weight in kg by the square of
body height in meters [27]. Pain intensity was assessed
through a visual analog scale (VAS) [28]. The func-
tional disability of the upper extremity was investigated
using the quick disabilities of the arm, shoulder, and
hand (QDASH) questionnaire [29]. Ebrahimzadeh et al.
proved the validity and reliability of the Persian version
of this questionnaire [30].
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Neurodynamic assessment

Before starting the main phase of the study, the repro-
ducibility of these tests was examined by one intraexam-
iner and two interexaminers. 24 asymptomatic people
participated in this study [31]. Neurodynamic evaluation
was performed using the standard method provided by
Shacklock and Butler for the median (Figure 1), radial
(Figure 2), and ulnar (Figure 3) nerves bilaterally for
both upper extremities [13, 32]. A 5 minute rest was ob-
served between each test to avoid the therapeutic effects
of the neurodynamic maneuver [33, 34]. Joint angles
were measured using a standard goniometer according
to the method of Martinez et al. and Covill et al. [35,
36]. For the neurodynamic evaluation of the median and
radial nerves, the extension angle of the elbow joint, and
for assessing the ulnar nerve, the abduction angle of the
shoulder joint was measured when the test was positive.

The structural differentiation test determines the neu-
rodynamic test’s positive result [13, 32]. If the patients’
symptoms increased during the neurodynamic test, in-
creasing or decreasing the cumulative tension in the
nerve on the reproduced symptoms was checked by
moving a component completely away from the place of
reporting the symptoms [13, 32]. When the main symp-
toms or complaints of the patients were not reproduced
or aggravated by neurodynamic tests, the difference in
the range of motion measured between the two extremi-
ties was recorded when a strong stretch was felt in the
tested extremity. A significant difference in range of mo-
tion between elbow extension range (for median and ra-
dial nerve neurodynamic tests) and shoulder abduction
range (for ulnar nerve neurodynamic test) on both sides
was considered a positive neurodynamic evaluation. This
difference was considered 27° for the median nerve, 20°
for the radial nerve, and 6 for the ulnar nerve [35, 36].

Table 1. Demographic characteristics of the participants
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Statistical analysis

Statistical analysis was performed using SPSS software,
version 24. The relationship between quantitative vari-
ables was examined using the Pearson correlation test.
The normality of the distribution of the variables was
analyzed using the Kolmogorov-Smirnov test, indicating
anormal distribution for all study variables. In this analy-
sis, a P<0.05 was considered statistically significant.

Results

The demographic characteristics, including age, gen-
der, height, weight, and BMI, were analyzed among the
participants (Table 1).

The result of data frequency analysis showed that re-
gardless of the type of lesion, out of 100 participants
(some participants had more than one disease, a total of
112 cases of the disease were reported) who underwent
neurodynamic evaluation, 50 patients (50%) exhibited
at least one disorder in median, radial, or ulnar neural
tension so that neurodynamic tests in 19 patients (19%)
led to the reproduction or exacerbation of symptoms and
in 39 patients (39%), a significant difference was ob-
served in range of motion of joints on both sides. Table 2
presents the frequency of normal and adverse neural ten-
sion in upper extremity musculoskeletal pain syndromes
by disease.

In 28 patients, the neurodynamic test of the median
nerve yielded a positive result. Of these, the positive
result of the median nerve test in 8 patients (8%) was
based on the reproduction and worsening of symptoms,
and in 20 patients (20%), based on a significant differ-
ence (>27°) in the elbow joint extension range of motion
between the two sides.

In 30 patients (30%), adverse neural tension of the
radial nerve was observed. The positive neurodynamic
test of the radial nerve in 21 patients (21%) was based

Descriptive Statistic Variables No. (%)
Male 78(78)
Gender
Female 22(22)
Age (y)
BMI (kg/m?)

MeantSD Median
36.89+8.194 37
27.51%5.0128 27

BMI: Body mass index.
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Table 2. Frequency of normal and adverse neural tension in musculoskeletal pain syndromes of the upper extremity by diseases (n=112)

No./No. (%)

Lesion Type Variable

Lateral Entrapment De Quervain Medial Biceps Tendonitis
Epicondylitis Syndrome Syndrome Epicondylitis P
Disease 67 32 7 4 2
Adverse 37(55.2) 14(43.8) 5(71.4) 1(25) 1(50)
Tension Type

Normal 30(44.8) 18(56.3) 2(28.6) 3(75) 1(50)
Archives of
Rehabilitation

on the reproduction of symptoms and in 9 patients (9%) Discussion

based on a significant difference (>20°) between the two
sides in the range of motion of elbow joint extension.

The neurodynamic evaluation of the ulnar nerve
showed that in 9 patients (9%), a significant difference
(>6") was observed in the abduction angle of the shoul-
der joint in both hands. In none of the participants, the
neurodynamic test of the ulnar nerve led to the reproduc-
tion or exacerbation of symptoms.

The Pearson correlation test demonstrated no signifi-
cant relationship between the level of functional disabil-
ity and the intensity of adverse neural tension (according
to the extension angle of the elbow joint) of the median
and radial nerves. In addition, no significant relationship
was observed between the level of functional disability
and the severity of adverse neural tension (in terms of
the abduction angle of the shoulder joint) of the ulnar
nerve (Table 3).

The results of our study indicate that at least one neu-
rodynamic test was positive in 50% of patients with up-
per limb musculoskeletal pain syndromes (regardless of
the type of lesion). Yaxley and Jull [11], showed adverse
neural tension in some patients with tennis elbow; in
addition, several other studies have pointed to neurody-
namic disorders in patients with musculoskeletal pain
syndromes [5, 6, 10].

The high prevalence of adverse neural tension ob-
served may be due to different definitions of concepts
and criteria for considering neurodynamic tests positive.
This issue may lead to differences in the interpretation
of the results of the study studies, especially when the
positive criterion for the concept of adverse neural ten-
sion is crucial. The limited range of motion of the joints
and the significant difference with the other side can be
caused by the stretching of the muscle structures, its ef-
fect on the mechanical sensitivity of the nerve roots, and
the creation of adverse neural tension [37].

Table 3. The relationship between variables with the severity of adverse tension of median, radial, and ulnar nerves (according to angle)

Adverse Tension of Nerve Variables Ulnar Radial Median

. - r=-0.154 r=0.091 r=-0.131

Functional disability P=0.693 P=0.633 P=0.507
Pain intensit r=0.215 r=-0.078 r=0.1

¥ P=0.578 P=0.681 P=0.958

Duration of lesion r=-0.099 r=-0.154 r=0.079

P=0.799 P=0.415 P=0.691

Age r=0.022 r=-0.022 r=-0.068

g P=0.955 P=0.909 P=0.731

BMI r=0.304 r=0.124 r=-0.027

P=0.426 P=0.514 P=0.892
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Figure 1. Neurodynamic test of the median nerve

The results showed that the highest frequency of ad-
verse neural tension in the upper extremity was related
to the radial nerve, followed by the median nerve, and
the least frequency in the ulnar nerve. The high adverse
radial neural tension rate can be explained by the higher
prevalence of lateral epicondylitis among participants
(67%) despite a higher incidence of shoulder impinge-
ment syndrome [38, 39]. The frequency of adverse ten-
sion of the radial nerve in patients with lateral epicondy-
litis was 40.3%; this rate was lower than the results of
Yaxeley et al. [11]. Adverse neural tension of the radial
nerve in patients with De Quervain syndrome may be
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Figure 3. Neurodynamic test of the ulnar nerve
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Figure 2. Neurodynamic test of radial nerve

due to the involvement of the superficial branch of the
radial nerve in patients with this syndrome [40].

The adverse radial neural tension in patients with me-
dial epicondylitis and shoulder impingement syndrome
may be due to the transmission of the generated ten-
sion to the brachial plexus. As Kleinrensink et al. have
shown, when a specific nerve in the upper extremity is
examined via neurodynamic tests, the tension is trans-
ferred to the proximal part and the brachial plexus. A
disorder in the common nerve roots can lead to repro-
duction or worsening symptoms [41].

The median nerve innervates the muscles involved
in medial epicondylitis. Regarding the common nerve
roots in the median and radial nerves (C6-8 roots), su-
prascapular, axillary, and radial nerves (C6 root), the
disorder in common nerve roots can lead to adverse ten-
sion during the radial nerve test in patients with medial
epicondylitis and shoulder impingement syndrome.

Regarding the common roots of the median nerve with
the suprascapular, axillary, musculocutaneous (C6 root),
and radial (C6-8 root) nerves, it is possible to check the
disorders of these nerve roots with the median nerve
test [41]. In addition, the muscle structures involved
in medial epicondylitis are directly fed by the median
nerve. The results showed that with regard to the more
specific median nerve test compared to the radial and
ulnar nerves; we can use this test to evaluate nerves with
common roots [41].

Taheri M, Prevalence of Adverse Neural Tension in Upper Extremity Musculoskeletal Pain Syndromes: A Cross Sectional Study. RJ. 2023; 24(3):?7?.
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The neurodynamic test of the ulnar nerve did not lead
to the reproduction or worsening of symptoms in any
participant; however, in 9 patients, a significant differ-
ence was observed in the abduction angle of the shoul-
der joint on both sides. The absence of reproduction or
worsening of symptoms may be attributed to the level
of tension disorder of the ulnar nerve, as it is lower than
the other two nerves, and patients who suffer from ten-
sion disorders of the ulnar nerve show mild, latent, and
subclinical symptoms. These disorders can manifest as
limitations in the range of motion of the joints. In addi-
tion, none of the structures involved in the investigated
lesions were directly innervated by the ulnar nerve.

Like Vegstein et al. and Fernandez-de-Las-Pefias et al.
study, our research suggests that patients with musculoskel-
etal pain syndromes may not initially present neurological
symptoms [10, 42]. However, according to neurological
theory, injury to musculoskeletal structures can lead to
microscopic damage in the connective tissue of peripheral
nerves, affecting the axoplasmic flow of nerves and disrupt-
ing nerve function [14, 43]. To our knowledge, past stud-
ies have not reported the prevalence or the role of adverse
neural tension disorders in patients with upper extremity
musculoskeletal pain syndromes, making it impossible to
compare the obtained results with other studies.

According to our results, in patients with musculoskeletal
pain syndromes with adverse neural tension, no significant
relationship was observed between the level of functional
disability, pain intensity, lesion duration, age, and BMI
with the severity of adverse neural median, radial, and
ulnar tension. In patients with higher intensity of adverse
neural median and radial tension, the test becomes positive
sooner (at higher angles) during a neurodynamic test when
the elbow joint is extended. However, in the patients with
higher intensity of adverse neural ulnar tension, the test be-
comes positive sooner (at lower angles) during a neurody-
namic test when the elbow joint is extended.

Conclusion

According to our results, at least one of the neurody-
namic tests becomes positive in a significant percentage
of patients with upper extremity musculoskeletal pain
syndromes. Considering the outcomes of this study, it
is necessary to consider the neurological component
in evaluating patients with musculoskeletal pain syn-
dromes. A neurodynamic assessment helps therapists as-
sess the role and contribution of neurological disorders
in the development of symptoms, facilitating the design
of an appropriate treatment plan based on the etiology
of the injury.
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