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Key take home messages:
•	 Aerobic exercise and resistance training of 

less affected muscles show moderate effect 
in people with polyneuropathy

•	 Resistance training for more affected 
muscles may show improvement if the 
muscle scores above 4/5 MRC score at base-
line. More trials are required.

•	 Orthotics can be used to treat a range of gait 
deviations for people with polyneuropathy.

•	 A thorough assessment and identification of 
patient goals are key to a successful orthotic 
prescription.

•	 Early education is essential in providing 
strategies aiming to maintain hand function 
for people with polyneuropathy

•	 Consider splinting to support grip patterns 
for people with neuropathy with mild to 
moderate impairment 

Abstract
Polyneuropathies encompass a number of 
diseases of the peripheral nerves. Causes vary, 
and some types of polyneuropathy have a 
chronic disease course, and some have acute 
onset. Polyneuropathies, such as Guillain Barre 
Syndrome, improve after acute deterioration, 
but some people are left with longer term 
disability. 

Physical management to manage longer 
term impairments and maintain function, are 
gathering evidence of efficacy, though trials 
remain small in number and size. Exercise trials 
show some positive improvements in proximal 
muscle strength, aerobic capacity, balance 
and distal strength in children. People with 
polyneuropathy often present with distal weak-
ness and joint malalignment. Orthotics inter-
ventions may address these impairments and 
can vary from ankle foot orthoses to insoles. 
Weakness and sensory impairment also lead 
altered hand function which can be addressed 
by adaptive strategies and exercise. 

People with polyneuropathies can benefit 
from rehabilitation interventions through 
addressing the impact of impairments and 
compensatory strategies necessary for opti-
mised function.

Introduction
Polyneuropathies are common neurological 
disorders affecting the peripheral nerves. There 
are a number of causes of damage to these 
structures, and they can be categorised as 
inherited: e.g. Charcot-Marie-Tooth disease 
(CMT); or acquired: e.g. diabetic or inflamma-
tory neuropathies. Motor and sensory impair-
ments are commonly encountered in these 

conditions leading to altered balance, gait and 
upper limb function.1 Inherited neuropathies 
tend to come on earlier in life and are slower 
progressing. Acquired neuropathies have a 
more variable rate of onset and disease course. 
Many polyneuropathies tend to affect the distal 
sensorimotor functions first, but inflammatory 
neuropathies can be patchy with earlier prox-
imal involvement. 

Common impairments are primary muscle 
weakness and wasting due to denervation, and 
impairments of proprioception and nocicep-
tion. Deformities of the feet are associated with 
early onset of disease due to muscle imbal-
ance and soft tissue shortening.2 Altered hand 
posture and grip is also observed with greater 
weakness of intrinsic muscles.3 

Rehabilitation interventions aim to optimise 
function, support weakness and accommodate 
deformity. Acute onset polyneuropathies, e.g. 
Guillain Barre syndrome, are often managed 
through the recovery phase with multi-disci-
plinary rehabilitation.4 There is evidence of 
good functional improvement and intensity 
of early intervention appears to be important 
to people with the disease.5,6 Not all people 
with GBS make a full recovery and some are 
left with long term disability. Other types of 
polyneuropathy are long term conditions. A 
vital component in maximising function and 
participation in people with chronic polyneur-
opathies is targeting rehabilitation interventions 
in an effective and timely manner. Although 
pathways of optimal physical management are 
not yet in available, combinations of rehabilita-
tive and management approaches are gathering 
evidence, specifically in exercise, orthotics and 
adaptive upper limb strategies. 

Exercise in polyneuropathy
Exercise training to improve function for people 
with polyneuropathy falls into three main areas: 
aerobic training, general strength training and 
specific proprioceptive training. The overall 
evidence for the efficacy of exercise is limited, 
as demonstrated by systematic reviews,7,8,9 but 
it is an expanding area of research focus. In 
diabetic neuropathy, intensive aerobic exer-
cise may regenerate intra-epidermal nerve fibre 
density in pre-diabetic metabolic syndrome, 
and walking activities can slow the progres-
sion of diabetic neuropathy.10 There are fewer 
studies in other rarer polyneuropathies, but 
cycle ergometry has been shown to improve 
cardiorespiratory fitness and fatigue in CMT.11  

There is more robust evidence for proximal 
muscle strength training in polyneuropathy 
with improved strength and function with struc-
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tured programs.7,8 Most trials target the less 
affected muscles groups. A more recent study 
of distal strengthening in children with CMT 
showed sustained improvements over two 
years compared to controls who declined 
over the same period, as expected with the 
natural history of the disease.12 This suggests 
that earlier interventions may impact disease 
progression, but this is yet to be explored in 
adults or in people with more severe weak-
ness. 

Specific balance training interventions have 
been explored in polyneuropathies, often as a 
combination of multi-sensory and propriocep-
tive exercises plus strength training. In diabetic 
neuropathy there is evidence of efficacy with 
this more standard type of rehabilitation, 
but also novel methods such as perturbation 
platforms, dynamic target tasks and dynamic 
movement control with activities such as Tai 
Chi.13 In the rarer neuropathies the evidence 
is more sparse, but positive effects have been 
seen with multi-modal training in sensory neur-
opathy14 and CMT.15 

Orthotic interventions
Patients with polyneuropathy who are referred 
to an orthotics clinic can present with symp-
toms including weakness, malalignment of 
the joints, reduced balance or pain. These 
symptoms are a cause of gait abnormalities 
and patients often benefit from orthotic inter-
vention,16 defines an orthoses as ‘an externally 
applied device used to modify the structural 
and functional characteristics of the neuro-
muscular and skeletal system’.

Ankle dorsiflexion weakness will lead to 
‘foot drop’ and an increased risk of trips and 
falls. Plantarflexion weakness will result in 
reduced propulsion during gait. Both will lead 
to compensatory movement patterns and an 
inefficient gait. Patients with CMT 1A have 
been found to have a higher energy cost of 

walking than healthy individuals even if they 
have very mild impairment.17 

Orthotic prescription will be determined by 
a discussion with the patient and an assess-
ment of gait kinetics, manual muscle testing 
and joint range of motion. Patient goals should 
be set and orthotic prescription agreed with 
the patient. Orthotic prescription may be influ-
enced by patient preference to the detriment 
of gait biomechanics due to factors such as 
cosmesis, environment and footwear.

Ankle foot orthoses (AFO’s) are commonly 
used for polyneuropathy patients with distal 
weakness. These can be custom made or off 
the shelf, and are usually made from either 
thermoplastic or carbon fibre. The style and 
rigidity of the device will be determined and 
must be considered carefully for the best 
outcome. 

The optimum stiffness of AFO is related 
to factors such as muscle weakness, ankle 
joint range of motion and body weight.18 
Increased AFO stiffness reduces ankle move-
ment during walking. Stiffer AFOs limit peak 
knee extension and increase knee flexion, 
there is low evidence for its effects on hip or 
pelvis kinematics and kinetics.19 Due to ability 
to return energy for propulsion, carbon fibre 
AFOs may increase walking speed and plantar-
flexor power compared to a thermoplastic 
AFO.20 Some patients may also identify their 
walking problem as due to knee instability. 
This may be due to the knee giving way or 
related to hyperextension, which can cause 
pain. There is a lack of evidence on orthotics 
for the management of knee instability related 
to neuromuscular disorders on pain and falls21 
but control of knee alignment through use 
of rigid AFOs or through knee braces can be 
successful. 

Patients with polyneuropathy commonly 
present with changes to the alignment of 
joints, which can lead to pain, instability or 

callous build ups under the feet. Custom 
insoles are an effective treatment of cavus 
foot pain and its associated limitation in func-
tion by reducing and redistributing abnormal 
ground reaction forces.22 

Management of hand weakness
Intrinsic muscles of the hand, dexterity, 
grip strength and sensory function are most 
commonly affected in polyneuropthies. 
These are key components of hand func-
tion.23,24,25 These studies report that activities 
which require finger grips such as pulp pinch 
and lateral pinch are the most limited. Often 
compensatory movement patterns develop as 
the level of impairment increases.23,26 

Despite the prevalence of hand dysfunction 
there is limited evidence base for upper limb 
rehabilitation in neuropathy. For upper limb 
orthotics Videler and colleagues concluded 
that a thumb opposition splint can be effective 
in improving upper limb functioning in their 
pilot study.27 Opinion papers recommend 
adaptive equipment to compensate for hand 
deformities, sensory loss, and weakness 
and intervention should aim to preserve or 
enhance manual dexterity.28 

Recent guidelines published by the Charcot 
Marie Tooth Association (2018)29 recommend 
the following interventions: 
1.	 Resistance training for the hand and wrist 

muscles 
2.	 Activities that engage hands in coordina-

tion, fine-motor and manipulation
3.	 Splinting to support hand function and/or 

to provide a stretch to prevent contractures 
4.	 Stretching to prevent soft tissue shortening 
5.	 Adaptive equipment when remedial 

options are no longer indicated
In the early stages of diagnosis, encouraging 
normal grip patterns aims to delay overreli-
ance on the stronger extrinsic muscles and 
encourage the use of the intrinsic muscles 

Figure 1: Thumb splints to aid grip and hand function. Figure 2: Customised hand splint to aid writing.
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within activities. With mild weakness educa-
tion alone can be effective in promoting preci-
sion grips. Where education is not adequate, 
functional splints are frequently used. Thumb 
spica splints can improve palmar abduc-
tion to facilitate pinch grip.27,29 Figure-of-eight 
splints provide stability at the proximal inter-
phalangeal joint for pure pinch and finger 
push grips. Metacarpophalangeal joint block 
splints prevent hyperextension and can 
promote active interphalangeal extension 
during tasks such as typing. Custom made 
functional splints support more complex grip 
patterns such as a tripod grip for handwriting. 

Acceptance should be considered when 

prescribing splints to ensure they are effective. 
Functional splints can hinder function if 
prescribed at the later stages due to estab-
lished compensatory movement patterns 
which they are reliant on for function. 
Experience in other neuromuscular diseases 
has demonstrated splints are less successful 
with severe muscle wasting.30 

Splints are used for the prevention of 
contractures29 and maintenance of skin integ-
rity.  Patients may find resting splints heavy 
and bulky and therefore customised light-
weight resting splints which target the joints 
at risk may promote compliance. 

Task adaptation and equipment is another 

key component to promote hand function. 
This approach is useful for more severe weak-
ness for maintenance of independence. Task 
adaptation is also beneficial in the early 
stages to help facilitate normal grip patterns 
and improve efficiency to limit the impact of 
muscle fatigue and altered sensation.

Summary
People with polyneuropathies can benefit 
from rehabilitation interventions to improve, 
maintain or support function. Understanding 
the impact of impairments and compensatory 
strategies necessary for function enables clin-
ical reasoning and optimised outcomes.
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People with polyneuropathy often present with distal weakness and joint malalignment. Orthotics 
interventions may address these impairments and can vary from ankle foot orthoses to insoles. 
Weakness and sensory impairment also lead altered hand function which can be addressed by adaptive 
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