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Abstract

The purpose of this report is to introduce, by using the example of one patient with a

history of low back pain and associated radiating pain, the examinations and interventions

that focus on nerve mobilization and to describe occurrences of the nerve during body

movement based on neurodynamics. The patient in this case presented with a history of low

back pain and calf pain. Neurodynamics were examined using the straight leg raise (SLR)

and slump tests. The results from the examination showed the patient’ s symptoms could be

classified as peripheral nerve sensitization caused by nerve root or nerve trunk irritation. The

neurodynamic sliding technique using “straight leg sliders on supine” was provided by a

physical therapist. Through the intervention, the left SLR angle at onset of calf pain

increased from 59° to 79°. The findings of this study suggest that neurodynamic

examination and treatment techniques can be useful in managing and treating patients with

low back pain and associated radiating pain in Japan.
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Introduction

Low back pain is a common disorder that
approximately 80% of Americans experience during
their lifetime". Although effects of low back pain for
the public health is enormous, new clinical practice
guidelines for the treatment of low back pain were
published in the April 2012 issue of JOSPT?. The
guidelines describe nerve mobilization procedures that
should be utilized to treat low back pain and radiating
pain based on research evidence. Murphy et al.”
reported that patients with lumbar spinal stenosis were
treated with nerve mobilization procedures and other
interventions. Nerve mobilization procedures are
hypothesized to gently move both the anatomical

structures proximal to the neural elements that are

compromised and the neural elements themselves®.
Nerve mobilization, such as elongation, sliding, cross-
sectional changes, angulation, and compression, occur
during body movement”. When these dynamic
mechanisms fail or are exceeded, symptoms such as
radiating pain can develop. It would appear that
utilizing nerve mobilization procedures would be
important to maximize the benefit of treatment for
patients with low back pain and radiating pain.

The purpose of this report was to introduce, by
evaluating one case of low back pain with associated
radiating pain, the examinations and interventions that
focus on nerve mobilization procedures and describe
occurrences affecting the nerve during body movement

based on neurodynamics.
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Case description

History

The patient was an adult female faculty member
who had an approximately 20-year history of back
pain. She reported a history of hip dislocation on the
right and femur fracture on the left, which occurred
when she was 10 years old. She had a previous Jones
fracture in her left foot and two screws were present
there. She had a twisting fall approximately 7 years
ago. After the fall, she started to experience severe
pain and neural symptoms in her left buttock and down
her leg and she was no longer able to raise her heel.
She underwent 4 months of various conservative
treatments and finally underwent microdiscectomy and
laminotomy of L4-5. After the surgery, she had relief
of the weakness, but some minor sensory change
remained in her leg. Currently, 3 years later, she has
some sensory change in her foot. Especially when she
exercises a lot, she has moderate sensory changes in
her big toe and lateral lower leg. However, a new
lesion was not clearly found on magnetic resonance

imaging.

Physical examination

A physical therapist performed a physical
examination and made the following findings. The left
extensor hallucis longus muscle and hamstring were
found to be slightly weak. The deep tendon reflexes of
left patellar and Achilles tendons were slightly
delayed.

Neurodynamics were examined using the straight
leg raise (SLR) and slump tests while the patient was
sitting on the edge of the bed. The sensitizing
maneuver of passive ankle motion was gently added to
the SLR test until the patient reported the reproduction
of the presenting symptoms (Fig. 1) and elicited both
right and left lateral calf pain with ipsilateral ankle
dorsiflexion. The calf pain on the right side was more
intense than that on the left side. For the slump test,
the patient was sitting with cervical flexion, with the
hands behind the back and instructed to maintain this
position for the duration of the test. The knee was

actively extended until the patient reported

reproduction of presenting symptoms. The slump test
also produced both right and left lateral calf pain with
fully knee extension and the cervical spine flexed (Fig.
2). In the knee extension position that the patient
reported reproduction of presenting symptoms, the
ankle was then additionally dorsiflexed, and it was
determined whether the response was the same, better,
or worse. When overpressure was applied through the
trunk and the ankle was actively dorsiflexed, lateral
calf pain was produced. In this provocative position,
the patient was asked to extend her cervical spine,
which resulted in a decrease in pain intensity. An
additional SLR test was performed when the patient
was supine. The examiner passively raised her limb
into hip flexion with knee extension until significant
resistance was detected by the examiner, or the patient
reported the reproduction of the presenting symptoms,
whichever occurred first. The SLR angle at the onset
of calf pain was 65° on the right side and 59° on the
left side. The sensitizing maneuvers of passive ankle
plantarflexion, ankle dorsiflexion, and hip internal
rotation were gently added to the SLR test (Fig. 3),
and it was ascertained whether the calf pain was the
same, better, or worse. Ankle dorsiflexion and hip

internal rotation elicited ipsilateral calf pain.

Intervention and assessment

It was possible that the calf pain that occurred
during the SLR and slump tests was due to an
impairment associated with the mobility of the
peripheral nerves. It has been suggested that impaired
nerve mobility would improve with sliders instead of
tensioners. Therefore, the patient was treated with
neurodynamic sliding techniques. The neurodynamic
sliding techniques consisted of “straight leg sliders on
supine” and was provided by a physical therapist.
These neurodynamic sliders are maneuvers performed
in order to produce a sliding movement of neural
structures relative to their adjacent tissues. Sliders
involve application of movement/stress distally and
then reversing the sequence.

The patient laid on her back and performed four

exercises for the left leg as follows. The first exercise
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Fig. 1. Straight leg raise test while sitting
(A) Full knee extension. (B) Added ankle dorsiflexion to evaluate sciatic neurodynamics. (C) Added ankle

plantarflexion with foot inversion to evaluate peroneal neurodynamics.

Fig. 2. Slump test
(A) The patient placed her hands around her waist and slouched her trunk while keeping her head up. (B) Added head
down. (C) Added overpressure through the trunk with knee extension and ankle dorsiflexion. (D) Head up with trunk

slouching, knee extension, and ankle dorsiflexion.

Fig. 3. Straight leg raise (SLR) test while supine

(A) SLR with hip internal rotation to evaluate sciatic neurodynamics. (B) SLR with ankle dorsiflexion plus foot

inversion to evaluate sural neurodynamics or plus foot eversion to evaluate tibial neurodynamics.
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using the neurodynamic sliding technique was the
alternating movement of straight leg raising with ankle
plantarflexion, and straight leg lowering with ankle
dorsiflexion (Fig. 4). The patient performed these
active assisted movements of the left leg for
approximately 60 s and repeated them 10 times. After
the first exercise, the SLR angle at onset of calf pain in
the left leg was 63°. Second, the patient performed the
alternating movements of straight leg raising with
cervical and thoracic extension and straight leg
lowering with cervical and thoracic flexion using the
neurodynamic sliding technique (Fig. 5). These active
assisted movements of the left leg were performed for
approximately 60 s and repeated them 10 times. After
the second exercise, the SLR angle at onset of calf
pain in the left leg was 66° . Third, the patient performed
hold-relax stretching and dynamic stretching to improve
the flexibility of the hamstring, which surrounds the
nerve. Finally, the patient performed alternating
movements of knee extension and flexion with hip
flexion and ankle plantarflexion using the
neurodynamic sliding technique (Fig. 6), performing
these active movements of the left leg for approximately
60 s and repeating them 10 times. The SLR angle at
onset of calf pain in the left leg was finally 79°. The

patient performed 1 set of these exercises

Discussion

The results from the physical examination showed
the patient’ s symptoms could be classified as
peripheral nerve sensitization caused by nerve root or
nerve trunk irritation. These symptoms can be
examined through neurodynamic tests, such as the
SLR and slump tests”. These tests elongate the sciatic
nerve and associated nerve roots”. The painful
responses to these tests may be seen as a sign of
increased sensitivity to elongation. Additionally,
movement and strain of the sciatic nerve and nerve
roots during these tests are increased by the addition of
ankle dorsiflexion®. The addition of ankle dorsiflexion
loads the neural tissue. Therefore, the intensification of
calf pain in response to the addition of ankle dorsiflexion

may implicate abnormal mechanosensitivity of the

sciatic nerve.

Abnormal nerve mechanosensitivity can potentially
be addressed by the performance of neurodynamic
sliders and neurodynamic tensioners®. The slider nerve
technique is a neurodynamic maneuver to produce
sliding/excursion movement of the neural structures
relative to their adjacent tissues. The nerve sliding/
excursion movement allows the tension and
compression to be distributed throughout the nervous
system”. Tensioners act like the neurodynamic tests
that produce tension in the neural structures and do not
surpass the elastic limit of the tissue. Therefore, the
nerve sliding technique should be utilized and nerve
tensioning or stretching techniques avoided in patients
with radiating leg pain. Moksha et al."” reported that
sliders were more effective in treating nonspecific low
back pain with associated lower limb symptoms than
tensioners. Hence, the increase in SLR angle before
onset of calf pain could be attributed to improving the
sciatic nerve’ s sliding movement through the use of
neurodynamic sliders.

It is commonly believed that SLR range of motion
(ROM) into flexion is restricted by the tension within
the hamstring muscles and ankle joint ROM into
dorsiflexion is restricted by the tension within the
plantarflexor muscles. Although there is no
plantarflexor muscle that crosses both the hip and
ankle joints, a previous study' reported a remarkable
decrease in the maximal ankle joint ROM into
dorsiflexion when the hip joint was flexed from the
neutral position to 90°. This finding has suggested two
main hypotheses; a transmission of tension via lower
limb fascial connections and a change of tension in the
sciatic nerve tract. The architecture of the superficial
and deep fascia system of the lower limb between hip
and ankle joints has been documented'”, but the role of
fascial tissue on force transmission between non-
mechanically-related joints and muscle-tendon
complexes during the SLR position remains unknown.
Therefore, in this case, a possible explanation is that
the change of tension in the sciatic nerve could occur
the calf pain during neurodynamic tests.

This case demonstrates application of neurodynamic

examination and treatment for a patient of low back
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Fig. 4. The first exercise using the neurodynamic sliding technique
The patient raised her leg with the knee extended. She slightly lowered her leg with ankle dorsiflexion (A) and then
slightly raised her leg with ankle plantarflexion (B). These alternating active assisted movements were performed for

approximately 60 s and repeated 10 times.

Fig. 5. The second exercise using the neurodynamic sliding technique
The patient raised her leg with the knee extended. She slightly lowered her leg with cervical and thoracic flexion (A)
and then slightly raised the leg with cervical and thoracic extension (B). These alternating active assisted movements

were performed for approximately 60 s and repeated 10 times.

Fig. 6. The third exercise using the neurodynamic sliding technique

The patient pulled her thigh towards her body with the knee flexed and ankle plantarflexed (A) and then straightened
her leg vertically with the ankle plantarflexed (B). These alternating active movements were performed for

approximately 60 s and repeated 10 times.
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pain with associated radiating pain. Although the
results cannot be generalized to other population, it
suggests that neurodynamic examination and treatment
techniques can be useful in managing and treating
patients with low back pain and associated radiating

pain in Japan.

Conclusions

This study provides an example of how neurodynamic
examination can be useful in managing low back pain
and associated radiating pain. An example of
neurodynamic intervention has been briefly introduced
and shows how nerve sliders can be used to manage

sciatic nerve mechanosensitivity.
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