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Abstract
Peripheral nerve injuries have a large impact on the patient’s life quality. Depending on the localization and severity of the 

injury, patients may experience from moderate pain to severe muscle atrophy, sensitivity problems and impairment. Various 
treatments are used for the management of peripheral nerve injuries: drugs, physical therapy, electrical therapy, hydrotherapy, 
surgery. Physicians experience difficulties in successfully treating a peripheral nerve injury due to its different manifestations 
from one patient to another. 

The current paper can become a useful tool for health care professionals to choose the most effective treatment for their 
patients by presenting the effects of presently used methods in peripheral nerve injury rehabilitation.

This paper is a review of some of the most common rehabilitation treatment strategies currently used for peripheral nerve 
injuries in which several studies were analysed to establish which of those methods have proven to be effective over time. 

Physical therapy and occupational therapy should be used for all peripheral nerve injury patients. Electrical therapy, 
thermal therapy and hydrotherapy can be used for some patients but have inconsistent results and surgery is mostly the 
elective treatment for complete injuries.

Peripheral nerve injuries represent a complex medical problem and, although there are some treatment methods that 
have positive outcomes, the inconsistency regarding dosage and the treatment period and the lack of sufficient studies make 
recovery after peripheral nerve injuries a real challenge for physicians. More studies are required to fully understand why and 
also how some treatments have good results only on some patients and for establishing proper treatment protocols.
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Introduction 
The most common causes of peripheral nerve injuries 

include trauma and nerve tumours. The consequences of a 
peripheral nerve injury depend on the localization, injury 
degree, patient’s age and comorbidities and can vary from 
moderate to severe pain, sensibility disorder or motor 
function impairment to an important disturbance of the 
patient’s daily activities and quality of life.

There are three major types of peripheral nerve injuries, 
according to Seddon’s classification (developed in 1943), 
which investigated the severity of the nerve injury and the 
time required for recuperation (Seddon, 1943) (Table I).

The current gold standard treatment for peripheral 
nerve injuries is surgery - nerve autografting, the most used 
treatment method in these types of lesions. The success of 
the intervention depends on timing, ideally no more than 
24-48 hours from the moment of injury. In many cases, 

surgery is not the best option for the patient: non-traumatic 
injuries, too much time elapsed from the moment of injury, 
or the patient’s refusal of surgical intervention (Chen et 
al., 2007). Unfortunately, nerve autografting presents 
some disadvantages: limited availability of donor tissue, 
secondary deformities, potential differences in tissue 
structure and size, numbness at donor sites. Therefore, 
the functional results of peripheral nerve repair remain 
unsatisfactory especially because the development of nerve 
across large gaps needs a nerve graft to correctly connect 
the proximal and distal nerve stumps (Shen et al., 2013). 
The conservative treatment for peripheral nerve injuries 
consisting of physical therapy and medication should be 
aimed at all the patient’s symptoms and may improve the 
patient’s quality of life and degree of independence. 

The present study synthesizes the benefits of different 
peripheral nerve injury rehabilitation methods that are 
currently used. Unfortunately, complete rehabilitation or 
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relief of pain is hardly achieved for these patients, and 
they struggle with severe chronic pain alongside other 
symptoms that profoundly affect patients’ quality of life.

The research was based on analysing recent studies 
or treatment methods confirmed over time (from 1943 
to 2020) that are commonly used in rehabilitation 
programmes for peripheral nerve injuries. Most analysed 
studies were experimental model studies because we 
wanted to observe functional recovery, molecular changes 
and effects of the rehabilitation treatment techniques. In 
this way, understanding the cellular changes, the treatment 
methods used can properly assess peripheral nerve injury 
symptoms and can enhance the motor function of the 
affected segment. 

Fundamental concepts 
When a peripheral nerve, distal to the lesion site, 

is injured, the trunk calcium-dependent proteases are 
activated in the axon, which causes rapid loss of Schwann 
cell myelin sheath and distal axon disintegration, the 
remaining myelin and parts of the axon being removed by 
macrophages (Dahlin, 2008).

After the nerve fibre injury, intracellular signal pathways 
are initiated to control factors that put the neuron and 
Schwann cells into a regenerative state or into apoptosis. 
In Schwann cells, near the transection site, the extracellular 
signal regulated kinase-1/2 (Erk 1/2) is phosphorylated, 
and, within a couple of days after injury, the activating 
transcription factor 3 (ATF3) is expressed, leading to the 
outgrowth of the axon (Dahlin, 2008).

A minor axon defect can be healed by the extension of 
Schwann cells that proliferate and migrate toward the lesion 
area, but as more time passes from the moment of injury, 
it appears that Schwann cells lose their ability to produce 
the necessary factors for axonal outgrowth. Expression 
of c-erbB receptors, glial cell-line derived neurotrophic 
factor (gDNF) and ATF 3 is inhibited in the chronically 
denervated nerve ends. The same transformations occur in 
the Schwann cells close to the site of transection. Signals 
induced by the transection of the axon are transferred up to 
the nerve cell body within seconds to minutes and continue 
to be transferred for hours, days or weeks after the injury 
(Dahlin, 2008). 

Axonal transport is a retrograde transport that transfers 
information from the site of injury. The signals that are 
transported include factors produced in the axoplasm at 

the site of injury or chemicals released from cells in the 
interstice and taken up at the site of injury. Some studies 
revealed that substances connected to specific nuclear 
localisation may be activated or conformationally modified 
and represent positive signals, crucial for the transmission 
by retrograde transport. These retrograde signals, activated 
and necessary for transcription in the nucleus, are part of 
the mechanisms activated in neurons as a stress response, 
to initiate the nerve regeneration. The signal transduction 
pathways are still incompletely understood. The loss of 
information normally transported with retrograde transport 
is considered to be the “negative signal”. Within hours to 
days after injury, these positive and negative signals reach 
the cell body. 

In the next phase, other positive signals that originate 
from the surroundings of the formed growth cone or those 
released by the cells at the lesion site intervene and initiate 
gene expression in the nucleus of the cell, which has still 
unknown specific functions. In the final phase, especially 
when reinnervation of the damaged nerve occurs, signals 
from the outgrowing axons could be generated suggesting 
that direct outgrowth of axons may be finalized. During 
time, there is a spontaneous down-regulation in neurons, 
such as the transcription factor ATF3, which can explain 
impaired regeneration when there is a delayed nerve 
repair. It appears that the reaction of motor and sensory 
neurons after injury is different regarding regeneration-
associated factors and apoptosis: up to 40% of sensory 
neurons in dorsal root ganglia may die if a nerve injury is 
not repaired compared to motor neurons, but cell death can 
be diminished if nerve repair is performed early (Dahlin, 
2008).

When the nerve injury is treated by surgery, axon grows 
from the proximal nerve segment into the distal nerve 
segment and a growth cone is formed at the end of the 
transected axon. Finger-like processes –filopodia, attached 
to the growth cones, palpate the environment to find the 
best growth direction. In the gap between the proximal and 
distal nerve segments, an inflammatory response occurs 
and a fibrin matrix filled with macrophages and other 
chemicals is formed. Schwann cells can migrate from both 
ends where the migration of such cells takes part in concert 
with the outgrowing axons (Dahlin, 2008).

Motor deficit associated with muscle hypotrophy/
atrophy causes dysfunctions of the altered anatomic 
segment. In this case, at the neuromuscular junction, 

Table I 
Types of peripheral nerve injuries (according to Seddon HJ, 1943). 

Peripheral nerve 
injury type Characteristics

Neurapraxia
-  peripheral degeneration does not occur
-  conserved myelin or axon integrity
-  fast recovery (from days to a few weeks)

Axonotmesis -  preserved epineurium and other supporting nerve structures (but with complete peripheral degeneration) 
-  recovery starts from the proximal part of the nerve innervation area with good results

Neurotmesis

-  complete nerve transection 
-  important damage to all essential nerve structures
-  fibrous tissue development at the site of injury 
-  difficult recovery (from months to years)
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pathological mechanisms occur, which can persist even 
after reinnervation and may affect complex and fine 
movements, representing the most challenging element 
from the point of view of rehabilitation. Functional 
disability represents another consequence of the lack of 
peripheral stimulation with synaptic modifications in the 
sensitive cortex that appear shortly after the peripheral 
nerve injury. Therefore, the aim of rehabilitation is to 
reduce motor deficit and maintain the involved muscle 
length in order to prevent muscle stiffness and hamstring 
retraction. The rehabilitation programme also contains 
different techniques (visual and audio-tactile) that facilitate 
the ability of the brain to maintain the connection between 
the sensitive cortex and the peripheral nervous system 
(Roghani et al., 2012).

Different rehabilitation methods
a)	 Physical exercise
Regardless of the presence or absence of motor deficit, 

a physical exercise programme is recommended, due to its 
preventive role because pain and sensibility disorders can 
lead the patient to “protect” the affected limb and use it less 
frequently, which will determine the onset of motor deficit. 
Usually, stretching exercises, aerobic activity, exercises 
that enhance flexibility, balance and muscle force, exercises 
that improve proprioception and gait and reduce the risk of 
fall are recommended. 

There are some commonly used methods of kinetic 
therapy in peripheral nerve damage, presented in Table II 
(Suszyński et al., 2015).

Treadmill walking/running may have positive effects 
on peripheral nerve injuries. One study published in 2009 
concluded that one hour of treadmill running during the 
first two weeks (5 days/week) following sciatic nerve 
transection and direct repair in mice increases the number 
of regenerated motoneurons, which could still be observed 
in high numbers by the end of the four-week experiment. 
Treadmill exercise also enhances functional outcome 
by preventing misrouting of the regenerating sciatic 
nerve motoneurons (English et al., 2009; de Ruiter et al., 
2008).	

In an experimental model on rats, after sciatic nerve 
transection and direct repair, treadmill walking exercise 

(5 m/min) during a four-week period increases the density 
and number of myelinated nerve fibres in the tibial nerve. 
When treadmill exercise is combined with acute electrical 
stimulation (a single one-hour session immediately after 
the nerve injury) it induces faster and enhanced muscle 
reinnervation and, in this way, improves functional 
outcome (Asensio-Pinilla et al., 2009). In other studies, 
treadmill exercise has been shown to decrease the levels 
of pro-inflammatory cytokines in diabetic humans (Dekker 
et al., 2007; Balducci et al., 2010) and rats (Teixeira de 
Lemos et al., 2009), but the exact mechanism of this effect 
is not yet elucidated.	

Passive mobilization is recommended for patients 
with severe peripheral nerve injury with the purpose of 
maintaining joint range of motion and muscle strength 
and it can be replaced by assisted mobilization if patients 
recover from total paralysis. Passive mobilization, initiated 
the immediate day after injury, was demonstrated, as early 
as 1989, to stimulate axonal regeneration, improve end-
plate structure and reinnervation (Pachter & Eberstein, 
1989).

Passive cycling during the first four weeks after 
sciatic nerve neurotmesis and end-to-end repair promoted 
the regeneration of sciatic motoneurons and muscle 
reinnervation of rat hind leg muscles, with effects on 
M-wave amplitude and latency and the magnitude of 
the electrically-elicited H-reflex that are comparable in 
magnitude to that of treadmill exercise (Udina et al., 2011).

Tofthagen et al. evaluated the results of strength and 
balance training for adults with chemotherapy-induced 
peripheral neuropathy and high risk of fall. The authors 
showed that aerobic and strength and balance exercises can 
reduce neuropathic symptoms, which increases quality of 
life by enhancing the blood, the oxygen and glucose supply 
to the mitochondria, generating less frequent neuropathic 
symptoms and increased strength and balance (Tofthagen 
et al., 2012). 

Other studies observed the connection between exercise 
and brain-derived neurotrophic factor (BDNF), a member 
of the neurotrophin family of growth factors, related to the 
nerve growth factor (NGF). Several studies demonstrated 
that exercise training elevates BDNF expression in the 
central nervous system (Gomez-Pinilla et al., 2012; 

Table II 
Kinetotherapeutic techniques for peripheral nerve injuries (adapted from an original review by Suszyński et al., 2015).

Technique name Method/principle Effects
Jacobsen 
(Jacobsen & Edinger-1982)

points of strong pressure applied around the 
coil and nerve plexus -  eliminates venous stasis

Neuromuscular re-education 
(Brunnström & Mauritz-1993) muscle synergy usage -  control of voluntary movements

Bobath 
(Brunnström & Mauritz-1993)

key point manipulation using supporting 
techniques

-  restores muscle tone and proprioceptive sensation 
-  normal movement patterns

Rood 
(Brunnström & Mauritz-1993)

successive patterns of movement using 
exteroceptive stimulation -  neuromuscular re-education

Proprioceptive neuromuscular 
facilitation 
(Lustig et al.-1992)

activation of nervous system receptors and 
movement, using nervous system plasticity -  proprioceptive neuromuscular facilitation

Vojta 
(Brunström & Mauritz-1993) reflex exercises -  reflex activation of innate motor patterns reception 

areas
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Rothman et al., 2012) and skeletal muscles (Gomez-Pinilla 
et al., 2012). BDNF seems to have an important role in the 
regeneration of injured peripheral axons (Wilhelm et al., 
2012) and exercise is able to increase BDNF expression 
in affected motor (but not sensory) neurons (Keeler et al., 
2012). Cobianchi et al. (2013) demonstrated that aerobic 
exercise training reduced the levels of BDNF in the dorsal 
root ganglion and reduced neuropathic pain in rats with 
peripheral nerve injury. Aerobic exercise was presented by 
Detloff et al. as a factor that can normalize the spinal levels 
of glial cell-derived neurotrophic factor (GDNF), which 
can prevent the excessive sprouting of pain afferents and 
may reduce tactile allodynia in rats following spinal cord 
injury (Detloff et al., 2014).

b)	 Aquatic exercise
In an experimental model performed in rats with 

induced sciatic peripheral nerve injury, Kuphal et al. 
applied a 25-day hydrokinetotherapy and swimming 
programme with positive effects in reducing the intensity 
of neuropathic pain (Kuphal et al., 2007). In another study, 
swimming exercise accelerated nerve regeneration and 
synaptic elimination after axonotmesis and resulted in a 
larger axon diameter in animals that were put to swim after 
nerve injury, compared to the no swim group (Teodori et 
al., 2011). 

Liao et al. (2017) investigated the effects of various 
swimming exercise methods on nerve regeneration in a rat 
sciatic nerve transection model and presented the beneficial 
effects of moderate swimming rehabilitation therapy (10 or 
20 minutes/3 times/week) in the improvement of an acute 
nerve injury.	

It seems that aquatic exercise consisting of different 
swimming exercise methods can stimulate peripheral nerve 
regeneration after injury. However, there are insufficient 
data to establish an aquatic exercise programme protocol 
regarding the duration of swimming sessions, the number 
of sessions/week, the total duration of the programme that 
can be applied to all patients suffering from peripheral 
nerve injury.

c)	 Transcutaneous nerve stimulation (TENS)
Transcutaneous nerve stimulation (TENS) is a frequently 

used, well tolerated procedure, which appears to reduce 
neuropathic pain by activating the central mechanisms. 
Low-frequency TENS stimulates K-opioid receptors in 
the spinal cord and brainstem, and high-frequency TENS 
activates C-opioid receptors. The European Federation of 
Neurological Societies published a guideline about the use 
of therapeutic electrical neurostimulation techniques in 
chronic neuropathic pain, which suggests that the success 
of TENS application depends on the intensity, frequency, 
duration and number of sessions (Akyuz & Kenis, 
2014).	

A complex study published in 2018 by Su et al. presented 
the effects of TENS application after experimental sciatic 
nerve injury and showed that immediate high-frequency 
electrical stimulation significantly improved motor 
function and increased nerve myelination, but caused 
a predisposition to neuropathic pain. High-frequency 
electrical stimulation causes a higher expression of 
inflammatory response in the dorsal root ganglion and 
brain, increases evoked potential in the somatosensory 

cortex and increases expression of synaptophysin, TNF-α 
and NGF in dorsal root ganglion cell culture. It also seems 
that TENS effectively decreased chronic neuropathic pain 
originated from median nerve injury in a rat experimental 
model (Lee & Song, 2013).

In a 2017 Cochrane Database Syst Rev, the authors 
evaluated 15 studies on TENS role in the management 
of neuropathic pain in adults, with a total of 724 human 
participants (Gibson et al., 2017). They found a wide 
range of treatment protocols in terms of duration of care, 
application times and intensity, which prevented them from 
elaborating a synthesis from this point of view. The authors 
recommend future TENS studies which can reduce the 
uncertainty relating to the effectiveness of this treatment 
modality (Gibson et al., 2017).	

TENS seems to have a positive effect on pain 
management for peripheral nerve injuries. However, the 
lack of data regarding the effects of TENS treatment on 
peripheral nerve injuries results in low quality evidence 
and a low level of confidence in this procedure, and future 
studies are required in order to change this result.

d)	 Low-level laser therapy
Laser biostimulation has a positive outcome on 

neuropathic pain because it appears to decrease the hypoxia 
level induced by 1-α factor, which reduces inflammation 
(Akyuz et al., 2014). Several studies were analysed 
regarding the effects of low-level laser (LLL) therapy on 
peripheral nerve injuries, presented in Table III (Shen et 
al., 2013; Rosso et al., 2017; Suszyński et al., 2015).

LLL therapy seems a viable treatment for peripheral 
nerve injuries, reducing inflammation and pain level, and 
may have a role in nerve regeneration. However, the authors 
who studied this subject applied LLL therapy in various 
ways, from different intensities to a different number of 
irradiation points and applications per day, and different 
treatment periods. Despite all recent findings, there is still 
no consolidation of the LLL therapy application protocols, 
and more studies are needed.

e)	 Therapeutic ultrasound
Lowdon et al. studied the effects of continuous 

ultrasound irradiation on an experimental model of 
tibial nerve in rats following a compression lesion and 
demonstrated that the velocity of conduction recovered 
significantly earlier with the intensity of 0.5 W/cm² and 
significantly later with the intensity of 1 W/cm², concluding 
that low intensity therapeutic ultrasound can speed nerve 
regeneration, but a high intensity irradiation can delay it 
(Lowdon et al., 1988).	

Raso et al. (2005) studied in rats the effects of ultrasound 
therapy on sciatic nerve regeneration after a controlled 
crush injury and found that pulsed ultrasound irradiation 
(0.4 W/cm², 2 minutes duration) ameliorates the sciatic 
functional index (SFI) and increases nerve fibre density. 
Chen et al. (2015) showed (in a peripheral nerve injury in 
rats) that 1 W/cm² application may decrease thermal and 
mechanical sensitivity and can stimulate tumour necrosis 
factor-α, substance P and interleukin-6.

Daeschler et al. investigated the therapeutic effects 
of ultrasound and shock wave therapies on motor nerve 
regeneration and concluded that ultrasound significantly 
increases nerve conduction, axonal regeneration with 
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thicker myelin and improves motor function on the sciatic 
functional index scale (Daeschler et al., 2018). LLL therapy 
seems to have better effects on healing processes compared 
with those of therapeutic ultrasound in an experimental 
sciatic nerve injury model by Oliveira et al., 2012.

Our conclusion is that therapeutic ultrasound has a 
positive effect on regeneration after peripheral nerve injury, 
but the effect is dose-dependent and has a large variation 
interval. Therefore, more studies are necessary in order to 

clearly establish the constant dose and treatment period for 
achieving maximum benefits.

f)	 Extracorporeal shock wave therapy
Low energy extracorporeal shock wave therapy 

(ESWT), widely used for osteoarticular pain, is currently 
investigated in different nervous system conditions. 

Several experimental studies (sciatic nerve injury 
in rats), were analysed regarding ESWT treatment in 
peripheral nerve injuries (Table IV). 

Table III 
Low-level laser therapy effects on peripheral nerve injuries. 

Study Experiment
type/details

LLL treatment 
protocol Effects

Shen et al., 
2013 

- 15 mm sciatic nerve transection in 
rats repaired with a biodegradable 
genipin-crosslinked gelatin nerve 
conduit annexed using beta-
tricalcium phosphate (TCP) ceramic 
particles (genipin-gelatin-TCP, GGT)

2 min, daily, 
10 consecutive days

- significantlly improved walking track analysis 
(SFI) and compound muscle action potential 
(CMAP) 

Suszyński et al., 
2015 -  several studies analysed        

- facilitating nerve conduction (by increasing 
ATP formation)
- improved microcirculation, nutrition and 
regeneration of nerve cells
- increased endorphin release and concentration 
of neurotransmitters in the synapses
- analgesic effect

Rosso et al., 
2017

sciatic nerve injury in rats surgically 
repaired

gallium-aluminium-arsenide 
laser (GaAlAs) at three 
different points in the surgical 
area (immediately after 
surgery and followed for 5 
weeks with 3 applications/
week)

- anti-inflammatory, anti-oedematous effects
- decreased analgesia
- positive outcome on morphological and 
functional recovery of the nervous system

Table IV 
ESWT effects in peripheral nerve injuries. 

Study ESWT characteristics Effects

sciatic nerve injury with 
surgical repair 
(Hausner et al., 2012) 

300 impulses of 3 Hz immediately after nerve 
grafting

- significant improvement of functional recovery (increased 
number of myelinated nerve fibres, well-myelinated 
regenerating axons, axonal regeneration activation, 
accelerated Wallerian degeneration)

crushed sciatic nerve 
injury in rats 
(Lee & Cho, 2013) 

ESWT applied at a dose of 300 impulses at a 
frequency of 3 Hz and energy flux density of 
0.09 mJ/mm2, daily for 14 days

- improved neural function recovery
- prevention of denervation atrophy

crushed sciatic nerve 
injury in rats 
(Lee & Kim, 2015) 

- ESWT applied at 3 Hz frequency, an energy 
flux density of 0.09 mJ/mm2, at 300 impulses, 
daily, for 21 days
- dosage of neurotrophin-3 expression in 
the spinal cord (important for neuronal 
development and survival, synaptic functions 
and neuroplasticity)
- SFI evaluation

- stimulation of nerve
- regeneration
- increased functional activity and NT-3 expression
- neuro-reorganization
- redistribution

sciatic nerve crush injury 
in rats 
(Daeschler et al., 2018) 

300 impulses at 3 Hz frequency and 0.09-
0.1 mJ/mm2 energy, right after the injury or 
six/ten times during 14 days post-injury

- improved motor function
- significantly increased number of myelinated nerve fibres 
(three weeks after surgery)
- increased nerve conduction velocity (three months after 
surgery in some animals)
- increased proliferation rate and expression of regenerative 
phenotype-associated markers (glial fibrillary acidic protein 
in Schwann cells)
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It appears that ESWT has positive effects on injured 
nerve regeneration, with a significant improvement of 
functional recovery (Hausner et al., 2012), prevention 
of denervation atrophy (Lee & Cho, 2013), increased 
functional activity and neurotrophic factor neurotrophin-3 
(NT-3) expression, with effects on neuro-reorganization 
and redistribution (Lee & Kim, 2015) and an increased 
proliferation rate and expression of regenerative phenotype-
associated markers such as glial fibrillary acidic protein in 
Schwann cells (Daeschler et al., 2018).

 Our opinion is that extracorporeal shock wave can 
be used as an efficient treatment for peripheral nerve 
injuries. Research regarding the effects of ESWT on 
peripheral nerve injuries is at the beginning and therefore, 
a conclusion cannot be formulated because more studies 
are needed in order to establish the constant treatment dose 
and the application period.

Psychological impact
An important aspect of peripheral nerve injuries is the 

psychological impact that can manifest through insomnia, 
anxiety, depression and overall, a decreased quality of life. 
Studies demonstrated that disregarding the psychological 
problems caused by peripheral nerve injuries can lead to 
the emergence of chronic cortical pain and the reduction 
of brain plasticity of the hippocampus. To prevent this, 
different cognitive rehabilitation techniques can be used 
(Novak et al., 2011; Kodama et al., 2011).

Peripheral nerve injuries can have different effects in 
different patients, even when they suffer from the same 
nerve damage. Patients describe the impact of a peripheral 
nerve injury from moderate and temporary to significant 
and life changing, depending on the severity and location 
of the injury and patient-specific factors. The quality of 
life for these patients is substantially reduced, around 
25% of patients are still out of the workforce 1.5 years 
after surgery (Davis et al., 2011). Peripheral nerve injury 
induces in most patients loss of function of the affected 
limb, persistent pain, hyperesthesia, hyperalgesia, or 
allodynia. To ameliorate all these symptoms, rehabilitation 
following peripheral nerve injury is essential (Ewald & 
Beckmann-Fries, 2017).

Boada et al. hypothesized that persistent activation 
of peripheral nociceptors after an injury could develop a 
chronic pain state that impairs attention-related behaviour 
and could induce changes in peripheral neuron phenotypes. 
Experiments performed on rats with partial L5 spinal 
nerve ligation presented impaired attentional performance, 
produced by persistent hypersensitive nociceptors 
(decreased threshold, increased activity to a given 
stimulus, spontaneous activity). Persistent nociceptive 
activation causes a re-emergence of impairment in the 
attention-related task associated with electrophysiological 
abnormalities in peripheral nociceptors, consistent with the 
development of chronic pain characterized by cognitive 
impairment (Boada et al., 2020).

The psychological impact of peripheral nerve injury 
should not be ignored by the patient or by the physician, 
because it can profoundly affect patients’ quality of life, 
causing severe disabilities.

Conclusions
1.	 Peripheral nerve injuries can develop into a 

debilitating condition if treatment is not initiated shortly 
after the injury occurrence, preferably within the first 24 
hours. After a peripheral nerve injury, the rehabilitation 
treatment plays a major role in the patient’s quality of life 
and enhances the effects of surgery and/or pharmacological 
treatment. 

2.	 As analysed above, several treatment methods 
are used in order to properly assess the symptoms of 
a peripheral nerve injury. Most of these methods have 
positive effects regarding functional recovery and pain 
management. However, the analysed studies contain 
different treatment dosages, different treatment periods 
and therefore it is difficult to formulate a precise 
conclusion about the treatment methods mentioned above. 
Unfortunately, this inconsistent evidence with a low to 
moderate level of confidence puts the physician in the 
situation of recommending and applying these methods 
mostly based on a personal decision depending on the 
characteristics of each case. 

3.	 As a conclusion, there is currently no well-
established and accepted rehabilitation protocol for 
peripheral nerve injuries, and the treatment methods and 
procedures are left to the physician’s choice. Therefore, 
more research and studies are needed in this domain in 
order to find the most adequate treatment protocol.
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