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Botulinum toxin type A combined with neurodynamic
mobilization for lower limb spasticity: a case report
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Objective: This case report describes a patient with severe lower limb spasticity treated with
botulinum toxin type A (BoNT-A) and neurodynamic mobilization (NM).
Clinical Features: An 81-year-old male patient presented with a severe spastic lower limbs
after total right hip replacement and severe alcoholic polyneuropathy. After the right hip
replacement, he presented with generalized spasticity, crouched posture, and a large sacral
pressure sore. The severe spasticity in his knees prevented walking.
Intervention and Outcome: The patient underwent combined treatment with BoNT-A and
NM of the lower limb in 4 weekly applications. Evaluations were performed pretreatment, 4
weeks after the injection, and at a follow-up session 9 months after finishing treatment. We
measured the following outcomes: pain by the Numerical Rating Scale, spasticity by the
Modified Ashworth Scale for Grading Spasticity, acceptance and emotional reaction to the
treatment by the Hospital Anxiety and Depression Scale, and functionality by ranges of
motion. We found that the patient improved in all of the outcomes after treatment, and these
results were maintained during the follow-up. After treatment, the patient was able to improve
wound healing by properly positioning himself in bed or on his wheelchair and walking with
help. At the follow-up evaluation, the results were maintained. The patient showed good
acceptance and decreased anxiety/depression after treatment.
Conclusion: For this patient, the combination of NM and BoNT-A treatment decreased pain
and spasticity and improved joint ranges of motion.
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Introduction

Alcoholic polyneuropathy is a disorder of the
peripheral nervous system that interferes with sensory,
motor, and autonomic nerve function. In the Western
hemisphere, alcoholic peripheral neuropathy is most
ciences.
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prevalent in the 40- to 70-year-old age group and is
encountered in both men and women.1,2 Long-term
excessive alcohol consumption affects the peripheral
and autonomic nervous systems.1 Severe alcoholic
polyneuropathy may cause difficulty walking, frequent
falls, or paralysis. 3

Spasticity is a state of hypertonicity with exagger-
ation of the tendon reflexes mediated by a loss of
inhibitory control of the upper neurons. 4 It is often
associated with pain, spasms, and functional disabil-
ity. Botulinum toxin treatment offers a targeted
approach to managing spasticity. Botulinum toxin
type A (BoNT-A) is a neurotoxin derived from the
bacterium Clostridium botulinum. Lower limb spas-
ticity causes severe functional limitations and pain.5-7

Botulinum toxin type A derived from C botulinum,
when injected into a spastic muscle, inhibits acetyl-
choline release, causing blockade of the neuromuscu-
lar patches without affecting the antagonist muscles. 8

Preliminary reports have suggested a role for
botulinum toxin in the treatment of spasticity because
it can reduce the degree of spasticity in both the upper
and lower limbs.4 Botulinum toxin type A has already
been shown to be effective in reducing poststroke
upper limb spasticity in some double-blind, placebo-
controlled, randomized, controlled trials. 8-12 More-
over, BoNT-A has been used in conjunction with
physiotherapeutics to improve function and decrease
pain13,14 and spasticity. 6,15,16

Neurodynamic mobilization (NM) is a form of
manual therapy that directs force to neural structures
through positioning and movement of multiple
joints. 17

Preliminary evidence suggests that NM interven-
tions claim to improve pain and function in patients
with neural symptoms.18,19 However, NM in combi-
nation with BoNT-A therapy has never been presented
as a treatment for patients with polyneuropathy-related
spasticity; and whether there are effects on anxiety and
depression using these techniques has not been studied.
Therefore, this case report describes a patient with
severe lower limb spasticity and severe alcoholic
polyneuropathy who was treated with BoNT-A and
NM and the possible effects on anxiety and depression,
particularly in regard to reducing distress and facilitat-
ing patient compliance.

Case report

An 81-year-old white man, weighing 57 kg with a
height of 165 cm, presented with severe alcoholic
polyneuropathy and severe spasticity of both lower
limbs after prolonged immobilization due to total right
hip replacement (RHT) surgery. The alcoholic poly-
neuropathy condition had been previously diagnosed
and showed sensory, motor, and autonomic nerve
function sensory disorders associated with this condi-
tion. Currently, the patient has not shown nutrient
deficiencies (in laboratory tests). He was bedridden and
caregiver dependent because of multiple dynamic
contractures of both legs. Spasticity in his knees
prevented ischial sitting, and he developed a pressure
sore over the sacral region because of the prolonged
crouched position. The patient did not walk for 1 year.
He had generalized pain in his legs that was movement
related, was aching, and increased during spastic
cramps. Opioid analgesics were not effective, and his
sleep was disturbed. In addition to the direct toxic effect
of alcohol on the autonomic and peripheral nerves, the
symptoms of alcoholic polyneuropathy also result from
nutrient deficiencies. Verbal and written consents were
obtained. Evaluations were performed before the
BoNT-A inoculation, at the end of NM treatment (4
weeks after the injection), and 9 months after the end of
treatment. The patient's response to therapy was
monitored using the following assessment tools: the
Numerical Rating Scale (NRS) to measure pain
intensity, 20,21 the Modified Ashworth Scale (MAS)
for grading spasticity, 22,23 the Hospital Anxiety and
Depression Scale (HADS) to measure acceptance and
emotional reaction to the treatment, 24,25 and range of
motion (ROM) with a goniometer to measure func-
tionality. 26 On pretreatment, the NRS was 7, the MAS
scores at both hamstrings and adductors were 5, the
HADS was 5, and both knees’ passive ROM
(extension) was −90° and active ROM was −120°.

The treatment consisted of 1 BoNT-A injection
(Dysport; Ipsen SpA, Milan, Italy) by intramuscular
injection to the hamstring and adductor muscles of both
legs (1000 IU). The provider of the BoNT-A injection is
a medical doctor with prescriptive rights. The contents
of each vial were reconstituted with 2.0-mL sodium
chloride injection BP (0.9%) to give a total injection
volume of 8.0 mL. The provider of the BoNT-A
injection is a medical doctor with prescriptive rights.
Muscles were located by palpation and were injected at
the standard site used for electromyography (EMG).7

The NM technique consisted of a sliding mobilization
of the sciatic nerve. The NM treatment started the day
after the BoNT-A injection and continued for 4 sessions
per week for a total period of 4 weeks. At each session,
the NM techniques were applied to the injured lower
limb 3 times for a 4-minute period with a 1-minute
pause between each application. Neurodynamic
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mobilization of the sciatic nerve consisted of the
following movements: (1) proximal slider, a straight
leg raise, and the application of plantar flexion without
producing symptoms and (2) distal slider; during the
phase in which the leg is lowered, the foot is
dorsiflexed.27,28 These motions were alternated at a
rate of approximately 2 seconds per cycle (1 second into
extension and 1 second into flexion). Neurodynamic
mobilization was followed by stretching the lower limb
extensor muscles for 20 seconds each (both hamstrings
and both adductors) to prevent contractures (Fig 1).
Fig 1. A, Proximal slider, straight leg raise, and applica-
tion of plantar-flexion without producing symptoms. B
Distal slider, leg flexed, foot dorsiflexed.

Table 1 Changes in outcome measures of the patient
(pretreatment, posttreatment, and follow-up)

Pretreatment
(0 wk)

Posttreatment
(4 wk)

Follow-up
(10 mo)

MAS
Both hamstrings 5 2 1
Both adductors 5 2 1
HADS
AS 5 1 1
DS 5 2 2
NRS 7 2 1
Passive both
ROM knees
Passive
extension

−90° −20° −15°

AS, anxiety scale; DS, depression scale; HADS, Hospital
Anxiety and Depression Scale;MAS, Modified Ashworth Scale;
NRS, Numerical Rating Scale; ROM, range of motion.
,

The outcomes are summarized in Table 1. The
combined therapy produced clinical changes, with
major improvements in function and patient comfort.
The patient's clinical presentation was improved
following treatment when compared with his clearly
deteriorated lower limb function after RHT. The
patient's treatment compliance was 100% with full
treatment tolerance. In addition, signs of anxiety or
depression decreased during and after treatment.

Spasticity also decreased after treatment. The MAS
scores at the hamstrings and adductors were 2 and 1,
respectively. In addition, after 9months of follow-up, the
hamstrings and adductor muscles both decreased to 1.
Therefore, the spasticity was reduced by 60% by the end
of the treatment and by 80% during the follow-up period.

Passive ROM improved after treatment. At baseline,
the patient's both knees’ ROM (extension) was −90°.
In contrast, 4 weeks after the BoNT-A injection, the
knees’ ROM increased to −20°. At the follow-up, these
results were maintained; and the knees’ ROM was −
15°, indicating a further increase in functionality
(Table 1). The patient was able to sleep better (Fig 2),
feed himself using adaptive aids, and transfer himself
with minimal assistance.

Similarly, his pain intensity decreased. At baseline, the
patient's NRSwas 7. HisNRS score improved to 2 after 4
weeks of treatment. In addition, after 9 months of follow-
up, his pain levels were maintained at 1. Therefore,
general pain was decreased by 71% by the end of
treatment and by 86% at the end of the follow-up period.

The anxiety and depression components were also
reduced. The HADS scores for anxiety and depres-
sion were 5 and 5, respectively. In contrast, after 4
weeks of treatment, anxiety and depression decreased



Fig 2. Applied combinatory treatment. A, Lower limb
view of the patient before injection. B, Lower limb: view of
the patient 2 weeks after injection.

Fig 3. After treatment, the patient was able to improve
walking with help.
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:

to 1 and 2, respectively. In addition, 9 months
following the formal treatment period, the HADS
scores for anxiety and depression were maintained at
1 and 2, respectively.

Four weeks after the BoNT-A injection, the patient
could better position himself in a wheelchair and walk
with a care provider (Fig 3); he also had reduced spasm-
related pain and improved mobility and activities of
daily living. The sacral pressure sore began to heal,
indicated by a measured improvement in the National
Pressure Ulcer Advisory Panel's staging system from 2
to 1. It healed completely a few months later.
Discussion

The pain and spasticity experienced by the patient
were unchanged by the use of standard therapies (eg,
pharmacological therapy, stretching, passive mobiliza-
tion); and 4 weeks after treatment, the patient had not
improved. However, the application of BoNT-A in
conjunction with NM of the sciatic nerve brought about
a reduction of pain and spasticity. A follow-up visit 9
months after treatment completion confirmed that the
patient had improved. The sacral pressure sore has been
improved after spasticity reduction and better position-
ing, and it healed completely a few months later.

Various treatment modalities have been reported to
be useful for severe spasticity and related disorders, but
there is no consensus on the best therapeutic
option. 29,30 Ryuji Kaji et al 8 found that BoNT-A
significantly reduced spasticity in the lower limb
muscles in a study in which 120 patients with lower
limb spasticity were randomized to a single treatment
with 300 U BoNT-A or placebo. The application of
Dysport (BoNT-A) in 74 patients reduced the degree of
hip adductor spasticity associated with multiple
sclerosis. 4 The effects of BoNT-A extended beyond
spasticity reduction in a man who became quadriplegic,
bed bound, and caregiver dependent secondary to the
development of cervical osteomyelitis. 31 Botulinum
toxin type A alone was shown to be effective for
reducing spasticity in several double-blind, placebo-
controlled, randomized controlled trials. 8-12

Botulinum toxin type A was shown to be an effective
treatment of painful localized contractures in RHT, even
without central nervous system lesions.32 Therefore,
BoNT-A may be a useful option for painful localized
contractures that do not respond to standard treatment.32

image of Fig�2
image of Fig�3
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Several studies investigating the effects of benfotia-
mine (a lipid-soluble derivative of vitamin B1 with high
bioavailability) on polyneuropathy have shown signifi-
cant improvements in vibration perception threshold,33

nerve conduction velocity, 34 neuropathy score, and
pain.35 These studies highlight the improvements in
sensory and motor function in patients with polyneuro-
pathy when treated with mono- or polyvitamin
formulations. A specific vitamin B complex (with and
without folic acid) significantly improved symptoms of
alcoholic polyneuropathy over a 12-week treatment
period; malnutrition is common in alcoholic persons.36

Neurodynamic mobilization could have led to im-
provements in ROM because sliding techniques are
aimed at inducing biomechanical effects that permit the
optimal movement of the nerve and its surrounding
tissues. Regarding these effects, there is supporting
evidence from postmortem studies showing that a sliding
technique for the median nerve could improve longitu-
dinal nerve excursion.17 Both of the NM techniques used
in this study were effective for reducing pain in previous
studies in participants with thumb carpometacarpal
osteoarthritis.18,19 Some neurophysiologicalmechanisms
can be used to explain the effects of NM on pain and
spasticity. For instance, NM is hypothesized to stimulate
the periaqueductal gray in a key area in the descending
and ascending control of nociception.37 However, future
studies are required to validate this theory for NM.

To our knowledge, this is the first report in which NM
of the sciatic nerve in combinationwith BoNT-A therapy
was shown to have promising results by improving
spasticity and ROM. On the whole, our results are
consistent with previous work by our group and others
showing that the intervention had an immediate effect on
mechanical restoration of function, decreased pain, and
increased general relief of the patient.

Our findings suggest that BoNT-A in combination
with NM may be useful for improving spasticity and
quality of life in patients who develop lower limp
spasticity after alcoholic polyneuropathy. This prelim-
inary finding opens avenues for future research in the
modulation of pain and spasticity pathways, perhaps
offering targets to optimize manual and physical
therapies for pain and spasticity management in
alcoholic polyneuropathy. The results of this case are
promising enough to justify further clinical studies.
Limitations

The results of combined NM and BoNT-A for
spasticity reported in this study cannot be generalized
to other patients. A limitation of this case report may be
the lack of a functionality outcome measurement. As
with any case report, the findings may be attributable
to the natural history of the condition or concurrent
life events.
Conclusion

For this elderly patient, the combination of NM and
BoNT-A treatment decreased pain and spasticity and
improved joint ROMs. At the follow-up evaluation, the
same results were maintained. In addition, the patient
showed good acceptance and decreased anxiety and/or
depression after treatment. The treatment seemed to
facilitate his rehabilitation; and its effects extended
beyond spasticity and pain reduction, including accep-
tance and decreased anxiety/depression after treatment.
Funding sources and potential conflicts
of interest

No external funding sources or conflicts of interest
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