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Abstract

Peripheral neuropathy and nerve compression syndromes lead to substantial morbidity following 

burn injury. Patients present with pain, paresthesias, or weakness along a specific nerve 

distribution or experience generalized peripheral neuropathy. The symptoms may manifest at 

various times from within one week of hospitalization to many months after wound closure. While 

current treatments require surgical release of entrapped or compressed nerves, additional studies 

are necessary to develop therapies for peripheral neuropathy when no detectable signs of nerve 

compression are present. Studies have shown that peripheral neuropathy may also be due to 

vascular occlusion of vasa nervorum, inflammation, neurotoxin production leading to apoptosis, 

and direct destruction of nerves from the burn injury. A better understanding of the molecular and 

cellular mechanisms underlying the pathogenesis of neuropathic pain following burn injury is 

essential to the development of novel interventions. Early and effective treatment to minimize the 

long-term sequela of peripheral neuropathy and nerve compression syndromes will lead to 

improved outcomes. In this review, we discuss the natural history, diagnosis, current treatments, 

and future directions for potential interventions for peripheral neuropathy and nerve compression 

syndromes as they relate to burn injury.
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Introduction

Peripheral neuropathy and nerve compression syndromes lead to post-burn morbidity that 

can often be difficult to recognize and manage. Entrapment or compression of the peripheral 

nerves is associated with common symptoms of pain, weakness, and paresthesia, often 

requiring acute decompressive fasciotomies or escharotomies. Muscle wasting and weakness 

are late symptoms of nerve compression that yield distinct symptoms based on the nerve 

affected. Post-burn peripheral neuropathy and nerve compression syndromes can also be 

present in a delayed fashion by the formation of scar tissue or heterotopic bone.1 Heterotopic 

ossification (HO) is the formation of new bone in non-osseous tissue. While HO is a rare but 

well-known complication of burns, it results in decreased range of motion, painful and/or 

swollen joints, or nerve deficits. It most commonly involves the elbow joint, often leading to 

symptoms of ulnar nerve compression, regardless of the location of the burn.2 Irrespective of 

the cause, the development of peripheral neuropathy or nerve compression syndromes is 

often recognized late after the burn injury and results in substantial impairment on the 

activities of daily living in patients who may already be functionally limited by their burns. 

Thus, post-burn peripheral neuropathy and nerve compression syndromes remain an unmet 

challenge that requires adequate diagnosis and treatment in a timely fashion.

Epidemiology

The association between peripheral neuropathy and burns has been found to vary widely 

from 2% to 52% of patients depending on the study methodology.3–10 Studies surveying 

burn patients with electrodiagnostic evaluations and clinical assessments demonstrated 

higher rates of peripheral neuropathy in the range of 11 to 52% (Table 1).3–6 The incidence 

of neuropathy after burn injury was first well described by Henderson and colleagues in 

1971.3 Of the 249 hospitalized burn patients who underwent electrodiagnostic testing, 44 

patients demonstrated conduction slowing in two or more nerves.3 In 1977, a prospective 

study analyzing a cohort of burn patients, the authors found peripheral neuropathy in 24 of 

the 66 patients (36%) with clinical evidence of weakness.4 Helm and colleagues evaluated 

an additional 88 burn patients and confirmed peripheral neuropathy with electrodiagnostic 

testing in 46 patients (52%).5 More recently, Kowalske et al. found the incidence of 

mononeuropathy and/or generalized peripheral neuropathy totaled 11%.6 The large 

variability in the incidence in these prospective studies is likely attributed to the significant 

variability in total body surface area (TBSA) injured and depth of the burn, as more severe 

burns have been shown to correlate with a higher incidence of peripheral neuropathy.

In contrast, studies that rely on clinical diagnosis followed by electrodiagnostic testing, 

including nerve conduction studies, demonstrated much lower incidence, ranging from 2 to 

7% (Table 1). In these studies, Dagum et al. found that 9 out of the 121 burn patients (7.4%) 

analyzed were found to have severe peripheral neuropathy.7 In 1993, Marquez et al. 
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performed a retrospective study that demonstrated peripheral neuropathy in 19 out of 800 

patients (2%).8 The patients studied in this retrospective study were referred to a tertiary 

center for electrodiagnostic testing following initial complaints of neuropathic pain. 

Additional retrospective studies performed by Lee et al. and Tamam et al. demonstrated an 

incidence of 4% and 7% respectively.9,10 The incidence in these retrospective studies may be 

lower as they rely on clinical diagnosis, which may not be as sensitive as electrodiagnostic 

studies.

The exact quantification of the true incidence of peripheral neuropathy remains a challenge 

as it requires diagnostic testing at the time of injury and at different intervals during healing, 

which is time consuming, expensive, and may be uncomfortable for the patient. Additional 

variables such as TBSA burned and depth of burn injury adds an additional layer of 

difficulty in assessing the true incidence. Furthermore, neuropathic pain may not be 

clinically evident due to the comprehensive pain control regimens administered to the burn 

patients.

Onset of disease

Neuropathic pain following burn injuries has been reported to develop as early as the first 

week of hospitalization.11–14 However, other reports have demonstrated nerve compression 

syndromes developing between 50 and 130 days, following the initial injury.15,16 Marquez 

and colleagues postulated that the delay in diagnosis may be related to several factors 

including the severity of their medical condition initially, the level of sensitivity to 

neuropathic pain as the patient recovers from the original burn injury, and the increasing 

pain experienced when the patient begins to return to their activities of daily living.8 The 

second argument is that the compression neuropathy is progressive.6,8 Together, identifying 

neuropathic pain is essential in the early stages in order to appropriately treat patients and 

minimize the sequela of long-term pain.

Mononeuropathy, mononeuropathy multiplex, and polyneuropathy

Several factors have been associated with a significantly higher incidence of peripheral 

neuropathy after burn injury (Table 2). These factors include age above 20 years, injury 

resulting in full thickness burn wounds, and burns involving a surface area of more than 

20%.6,17 The type of peripheral neuropathy experienced by burn patients have been further 

divided into mononeuropathy, mononeuropathy multiplex, and polyneuropathy. The 

development of the type of neuropathy has been shown to be related to the mechanism of 

injury, percent of TBSA injured, and percent of full thickness burn.

Mononeuropathy is characterized as weakness and sensory loss that fits a pattern of a 

specific peripheral nerve distribution. Marquez and colleagues demonstrated that the 

incidence of isolated mononeuropathy was 19%.8 Isolated mononeuropathy is caused by 

local factors injuring the nerve. Damage to individual nerves or nerve fascicles has been 

shown to occur iatrogenically through escharotomy, fasciotomy, or multiple intramuscular 

injections.18 Injury can also occur from compression by circumferential burns, bulky tight 

dressings, or HO.19 Faulty positioning during splinting, forceful exercise, or skeletal 
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suspension have also been shown to cause mononeuropathy.19 Therefore, it is essential to be 

meticulous when performing these procedures to minimize the iatrogenic causes intra-

operatively and post-operatively.

Electrical burns have also been associated with the development of mononeuropathy. 

Electrical burns cause the highest incidence of nerve injury, as electricity follows the path of 

least resistance with nerves having the least resistance followed by blood vessels, muscle, 

skin, tendon, fat, and bone (in order of increasing resistance).20 The heat generated by 

electrical current can cause direct nerve injury, scar tissue formation around nerves, and 

neuropathy from post-injury tissue edema.6,21 Tamam et al. found that 90% of patients with 

electrical injury presented with mononeuropathy.10 In a 17-year review of burn unit 

admissions, permanent nerve injuries were found in 22% of electrocuted patients. The upper 

limb was most commonly involved, with the median and ulnar nerves most commonly 

injured.22

Mononeuropathy multiplex is the simultaneous malfunction of two or more peripheral 

nerves in separate areas of the body. Mononeuropathy multiplex has been reported as the 

most common type of peripheral neuropathy, occurring in 56% to 69% of burn patients.8,17 

Mononeuropathy multiplex has been shown to be more common in patients who sustained 

burns involving more than 20% of the TBSA and having greater than 15% full thickness 

burns.8,17 Patients with more extensive burns were more likely to develop mononeuropathy 

multiplex.

In contrast, polyneuropathy or generalized peripheral neuropathy is characterized by distal 

sensory loss and weakness in a symmetrical pattern and is least common among burn 

patients. In the case of severe burns, the prevalence of peripheral neuropathy has not been 

shown to exceed 20%. Risk factors for the development of polyneuropathy following burn 

injury include older age (>40 years) and length of stay in the ICU for an extended period of 

time (>20 days)6. Interestingly, studies have found that symptoms of peripheral neuropathy 

often gradually decreased within a few months after the injury.5

Mechanism

Pain is processed in a neuronal network, and the interaction between neurons, microglia, and 

astrocytes is critical for the initiation and maintenance of chronic pain. Activation of glia 

cells, such as astrocytes and microglia, contributes to that pathogenesis of chronic pain 

through the interactions between glial cells and neurons.23–26 The activation of astrocytes 

results in the upregulation of nuclear factor-kappa B, extracellular regulated kinase and Jun 

N-terminal kinase signaling pathways, while the activation of spinal microglial results in the 

activation of p38 mitogen-activated protein kinase.27–33 The activation of these key 

signaling factors in astrocytes and microglial cells produce pro-inflammatory cytokines 

including TNF-α, interleukin-1 beta (IL-1β), nitric oxide, prostaglandin, and neurotropins 

following burn injury.25,26 These inflammatory mediators in turn increase cyclooxygenase-2 

(COX-2) activity, causing sensitization of peripheral nociceptors and generation of chronic 

pain.34,35

Strong et al. Page 4

Clin Plast Surg. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



With respect to the reduction in motor and sensory conduction velocity following burn 

injury, several animal models have been instrumental in our understanding of the 

pathophysiology (Figure 1). In rats, histological evaluation of nerve fibers following burn 

injury have shown Wallerian degeneration of axons, disintegration of the myelin sheath, and 

degeneration of the motor end plate.36,37 A decrease in the caliber of large axons have been 

demonstrated with histological studies.36,37 Furthermore, increased platelet aggregation, 

accelerated fibrin deposition, and clot formation have been shown to occur following burn 

injury, leading to vascular occlusion of the vasa nervorum.38,39 Additional studies have 

demonstrated that cutaneous burns induce the release of large molecules from damaged 

epidermal and dermal cells, which increases interstitial oncotic pressure and stimulates fluid 

loss leading to edema formation.40,41 Furthermore, damaged cells secrete inflammatory 

cytokines that have been shown to activate inflammatory response pathways. Together, these 

local and systemic reactions have been postulated to affect changes in the conduction 

velocity of peripheral nerves leading to neuropathy in the short term and long term.38–41

In addition to the local and systemic reactions that patients may experience from the burn 

injury, other patients may simply experience local symptoms of neuropathy in regions that 

are completely distinct and remotely separated from the site of the burn. In 1979, Sepulchre 

et al. postulated that circulating burn neurotoxin can lead to neuropathy at sites remote from 

the original burned area.42 Monafo and Eliasson further proved these findings in a thermal 

injury rat model. Burn injury led to the accumulation of neurotoxic factors that lead to 

progressive conduction block and ultimately led to peripheral neuropathy at sites distant to 

the burn.43 Additional animal models have shown that burns as small as 4% can affect 

nerves distant to the burn. Following a burn injury, inflammatory cytokines such as tumor 

necrosis factor-alpha (TNF-α) are released and have been shown to mediate systemic effects 

on nociception by altering the structural integrity of nociceptive fibers.44 Thus, the systemic 

effects have been postulated to result in neuropathy at distant sites.

Current Treatments and Future Directions

Peripheral Neuropathy

Currently, the gold standard for pain treatment is opioids for neuropathic pain. Morphine has 

been used since the 19th century and is today one of the most widely used treatments for 

burn pain, neuropathic pain, and inflammatory pain in both animal models and in 

humans45–4748,49. A variety of other opioid-based options exist for the treatment of burn 

pain with varying degrees of potency and side effects. Fentanyl has been shown to 

effectively attenuate neuropathic pain in humans.50 Non-opioid based medications have also 

been used, including gabapentin, to reduce pain and minimize anxiety related to the burn 

injury. Combination therapy with morphine and gabapentin confers increased analgesia at 

lower dosages than using either drug alone.51 In addition, this combination also results in 

overall decreased opioid utilization and sensitization in burn patients. In a majority of cases, 

resolution of pain is observed 13 months post-burn. However, 40% of burn patients continue 

to have neuropathic pain many months following the original injury, indicating a need for 

further investigation to identify alternative treatment modalities other than the currently used 
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medications. Current methods to manage peripheral neuropathy pain are designed to control 

symptoms, but these methods are unable to eliminate neuropathic pain in these patients.

Recently, autologous fat grafting has gained significant attention due its regenerative 

properties to promote wound healing and its capacity to alleviate burn-induced neuropathic 

pain.52,53 The mechanism of fat grafting involves a combination of mechanical and 

endocrine effects. The mechanical effects release fibrotic tissue and cushion sensory nerves 

in and near the zone of injury, while the endocrine effects release growth factors and 

cytokines from stem cells and mature adipocytes to promote regeneration.54 The ultimate 

result is architectural remodeling of the scar bed, with regeneration of an improved interface 

between normal and abnormal tissue. In a rat burn model, autologous fat grafting 

significantly alleviated the burn-induced scarring lessening the mechanical allodynia.55 

Furthermore, fat grafting was found to improve neuropathic pain through the secretion of 

anti-inflammatory factors, reducing COX-2, inducible nitric oxide synthase, IL-1β, and 

TNF-α in the spinal cord dorsal horns. This reduction in pro-inflammatory cytokines further 

reduced apoptosis within the spinal cord dorsal horn following delivery of fat grafts.56 

However, additional large scale double-blinded clinical trials are necessary to demonstrate 

the efficacy of autologous fat grafting compared to the current standard of care.57

Other less invasive interventions including transcranial direct current stimulation (tDCS) and 

somatosensory rehabilitation have been proposed, but these interventions also require 

additional larger scale studies before they can be translated into clinical practice. Chronic 

neuropathic pain has been associated with defective inhibition of the motor cortex, as 

indexed by decreased intracortical inhibition.58,59 In a case series, three patients with 

chronic neuropathic pain following burn injury were randomly assigned to undergo a single 

session of transcranial direct current stimulation (tDCS).60 The principles of tDCS consist of 

applying a weak, constant, and direct current over the scalp to neuromodulate the motor 

cortex. While the single session of tDCS did not change clinical outcomes, an overall 

increase in intracortical inhibition was observed.60 In contrast, somatosensory rehabilitation 

has been proposed to recondition the patient to recognize normal sensation.61 Neuropathic 

pain has been described as a complication or misperception of sensory experiences 

perceived by individuals who have sustained damage to their nervous system, and in the case 

of burn patients, primarily their peripheral nervous system. In a case series, the majority of 

patients (76%) showed substantial improvement after somatosensory rehabilitation.61 These 

studies highlight not only the potential efficacy of less invasive interventions but also 

highlight the potential for combination therapy to treat neuropathy after burn injury.

Ulnar Nerve, Radial Nerve, and Median Nerve Decompression

For nerve compression or entrapment, early wound excision has been shown to prevent 

severe nerve injury, and proper supportive care in acute settings has significantly reduced the 

possibility of long term neurologic complication.37 Sheridan et al. reviewed 659 patients and 

found that of the patients with upper extremity nerve compressions or entrapment who 

required surgery, 81% ultimately regained normal function of the hand when they were 

treated aggressively and timely.62 Unfortunately, it can often be extremely difficult to make 
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the diagnosis of compressive neuropathy or determine the cause of neuropathy in critically 

ill patients.

The nerve most commonly compressed following burn injury is the ulnar nerve at the level 

of the elbow. Paresthesia and hypesthesias can be noted in the distribution of the ulnar nerve 

and in severe cases, it can result in sensory loss in the small finger and the ulnar half of the 

ring finger. The ulnar nerve originates from the medial cord of the brachial plexus and 

travels distally and posteriorly, accompanied by the superior ulnar collateral artery, and 

passes through the medial intermuscular septum. Eight centimeters proximal to the medial 

epicondyle, the ulnar nerve crosses the arcade of Struthers, a fascial layer that extends from 

the medial head of the triceps to the medial intermuscular septum. As the ulnar nerve enters 

the cubital tunnel, the ulnar nerve is bordered by the medial epicondyle anteriorly, the 

ulnohumeral ligament laterally, and Osborne’s fascia posteriorly.

With ulnar nerve compression, a submuscular transposition with Z-lengthening of the flexor 

pronator muscle at its origin provides a spacious new tunnel for the ulnar nerve. With the 

patient positioned supine, the shoulder abducted and externally rotated, and the elbow 

extended, an 8-cm C-shaped incision should be made on the anteromedial aspect of the 

elbow anterior to the medial epicondyle. The incision should extend through the skin and 

subcutaneous tissue. Reflecting the skin flaps, the medial antebrachial cutaneous nerve can 

be identified and protected. At this point, the ulnar nerve should be located in the forearm 

posterior to the medial intermuscular septum proximally and followed behind the medial 

epicondyle distally. For nerve decompression and transposition, the arcade of Struthers, the 

medial intermuscular septum, the Osborne’s fascia, and the aponeurosis between the two 

heads of the flexor carpi ulnaris (FCU) should be divided. Nerve mobilization should be 

carried out at least 8 cm proximal and 5 cm distal to the medial epicondyle. A large hemostat 

can be passed beneath the flexor pronator origin, allowing the common flexor pronator 

aponeurosis to become more apparent. The common flexor pronator aponeurosis should be 

divided, allowing the nerve to be transposed anteriorly. The tendon should be repaired with 

non-absorbable sutures, forming of a new spacious tunnel without any compression. The 

subcutaneous tissue should be closed and the skin edges should be reapproximated. In burn 

patients with ulnar nerve compression at the level of the elbow, early recognition and 

surgical treatment is critical to address the acute symptoms and to prevent the long term 

sequelae.

The radial nerve has also been shown to be compressed in select cases. Patients generally 

present with deep pain over the radial tunnel, typically 5 cm distal to the lateral epicondyle, 

posterior to the brachioradialis (BR). Local anesthetic can aid in the diagnosis of radial 

nerve compression if there is uncertainty of which nerve is involved, as paralysis of the 

radially innervated muscles and relief of pain should follow after successful radial nerve 

block. The radial nerve arises from the posterior cord of the brachial plexus. It enters the 

forearm anterior to the lateral epicondyle. The radial nerve splits into a superficial, sensory 

branch and a deep, motor branch. The superficial branch lies under the BR and emerges 

between the BR and extensor carpi radialis longus (ECRL) tendons in the subcutaneous 

plane 7 cm proximal to the wrist. The deep motor nerve comes off of the main trunk prior to 

its division. The most common site of compression is at the proximal edge of the superficial 
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portion of the supinator muscle where the supinator muscle forms a fibrous arch known as 

the arcade of Frohse. There are also crossing vessels proximal to the arcade of Frohse called 

the leash of Henry that may compress the radial nerve. The radial tunnel is 5 cm in length 

and is bordered by the biceps tendon medially and the ECRL, extensor carpi radialis brevis 

(ECRB), and BR located laterally. The floor of the tunnel is composed of the radial-

capitellar joint capsule, and the BR forms part of the roof that crosses laterally to anteriorly. 

The radiohumeral joint makes the most proximal portion of the radial tunnel and ends just 

distal to the arcade of the Froshe. Within the radial tunnel, there are four potential sites for 

compression: fibrous bands lying anterior to the radial head, a fan shaped leash of vessels, 

the tendinous margin of the ECRB, and the arcade of Frohse.

The excision of the potential compression sites in the radial tunnel is essential to release the 

radial nerve. Begin by identifying the BR and ECRL preoperatively by having the patient 

flex at the elbow with the forearm in a neutral position. This maneuver will accentuate the 

BR muscle. The groove between the BR and ECRL is marked and should be identified 

through an 8 cm incision. The a vascular plane between the BR and ECRL should be used to 

expose the radial tunnel and lateral epicondyle. After splitting the interval between the BR 

and ECRL, place retractors to expose the underlying supinator muscle. The edge of the 

arcade of Frohse is identified and resected. Identify the crossing vessels (leash of Henry) and 

ligate these vessels to remove a potential source of compression on the radial nerve. The 

interval between the BR and ECRL is closed with absorbable sutures. No drains are 

necessary post-operatively, but the patient should be placed in a soft dressing.

In severe traumas, carpal tunnel releases may be necessary to release the median nerve from 

entrapment. Open carpal tunnel release remains the standard treatment, as it allows for direct 

visualization of anatomical structures and adequate decompression of the median nerve. The 

palmar cutaneous branch of the median nerve is located 2 mm radial to the thenar crease or 5 

mm radial to the interthecal depression. This nerve originates 8 cm proximal to the wrist 

crease, courses immediately ulnar to the flexor carpi radialis (FCR) tendon, and terminates 

4.5 cm distal to the wrist crease. The recurrent motor branch of the median nerve is also 

frequently located radially. Care should be taken to avoid injury to these two branches of the 

median nerve as sensory and motor deficits will be noted. The carpal canal is a rigid, 

confined, unyielding fibro-osseous space that contains nine flexor tendons and the median 

nerve. The canal has a floor that is made up of a concave arch of carpal bones and 

carpometacarpal joints with their overlying ligament. The roof of the canal is the transverse 

carpal ligament (TCL).

To release the median nerve within the carpal tunnel, a longitudinal, slightly curved incision 

parallel to the thenar crease can be used. With the patient in a supine position, a tourniquet 

can be applied to the proximal arm. Local anesthetic consisting of 1% lidocaine combined 

with intravenous sedation should be injected for anesthesia. General anesthetic is rarely 

needed but can be used upon the patient’s request. The incision should be placed in a safe 

zone, which is typically 5 mm ulnar to the interthecal depression, in line with the third web 

space. This incision reduces the incidence of injury to the palmar cutaneous branch of the 

median nerve. The incision should be extended further distally and proximal to the wrist 

crease into the distal forearm and through the skin and subcutaneous tissue, revealing the 
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longitudinal fibers of the palmar fascia. The palmar fascia should be identified and divided 

longitudinally in line with the ulnar border of the palmaris longus, exposing the deeper TCL. 

The proximal portion of the flexor retinaculum should now be exposed up to 2 cm proximal 

to the wrist crease in the forearm and the TCL should be exposed. A longitudinal incision 

should be made in the proximal flexor retinaculum, using caution to protect the median 

nerve immediately deep to the retinaculum. Using iris scissors and with the median nerve 

under direct visualization and protected, the flexor retinaculum should be released as far 

proximally as possible. The release should then be completed distally to the level of the 

wrist crease. Next, the TCL should be divided sharply longitudinally from proximal to distal 

along the ulnar boarder of the median nerve. The incisions should be carried out distally 

until the superficial palmar arterial arch is encountered. Following the release of the median 

nerve, the tourniquet should be released and adequate homeostasis should be achieved. The 

palmar fascia should be repaired to create a barrier between the nerve and the skin. The skin 

should be reapproximated and closed with horizontal or vertical mattress sutures to evert the 

skin edges. Xeroform gauze and sterile dresses can be applied to cover the surgical wound 

before applying a split.

Heterotopic ossification

With respect to HO and its impact on neuropathy in the burn patient, early studies 

discouraged early operative intervention due to the high incidence of recurrence. These 

studies also recommended delay of surgical intervention to allow the bone mass to reach 

radiological maturation and biological silence prior to performing surgery.63,64 However, 

more recent studies have demonstrated faster recovery time and return of nerve function 

following early excision of the HO.65–67 The recurrence rate following early excision of HO 

was 4 out of 35 patients (11.4%), with only one patient (2.8%) experiencing true recurrence 

with complete block of flexion and extension of the elbow, whereas the other three patients 

(8.6%) experienced only partial loss of function from HO recurrence.65 The three patients 

who experienced partial loss still obtained better movement following recurrence than prior 

to their operation, representing a considerable functional improvement. Thus, recent studies 

encourage early intervention in order to minimize long-term dysfunction of the compressed 

nerve.

Conclusion

Peripheral neuropathy and nerve compression syndromes are well described complications 

of severe burn injury, especially in those who are critically ill or who have electrical injuries. 

Diligent neurological examinations in these patients, combined with early intervention, can 

minimize long-term sequelae of nerve injuries. Furthermore, meticulous care during 

escharotomies and fasciotomies are key to limiting iatrogenic nerve injury around the burn 

site. It is also important to position patients appropriately to avoid nerve compression, 

including techniques to minimize prolonged elbow flexion, positioning the lower extremities 

in neutral rotation and knee extension, and avoiding prone positions with arm overhead. 

Prolonged tourniquet times and tight dressings can also contribute to neuropathy and should 

likewise be avoided.
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Future directions focused on early diagnosis and treatment will minimize the morbidity 

associated with post-burn neuropathic pain. Both clinical and electrophysiological 

examinations have aided in early diagnosis. These can be carried out at the time of 

admission, at regular intervals during the hospitalization, and at subsequent follow-up to 

diagnose peripheral neuropathy at the onset of disease. Additional studies to investigate the 

molecular and cellular alterations associated with neuropathy following burn injury will 

assist in the development of novel therapies. Larger scale clinical trials to determine the 

efficacy of novel therapeutic interventions will also be necessary prior to implementation of 

new therapies. Together, these studies will aid in minimizing the morbidity associated with 

burn-related peripheral neuropathy and nerve compression syndromes.
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Key Points

• Peripheral neuropathy and nerve compression syndromes lead to substantial 

morbidity following burn injury.

• Early and effective treatment to minimize the long-term sequela of peripheral 

neuropathy and nerve compression syndromes will lead to improved 

outcomes.

• Future directions focused on early diagnosis and treatment will minimize the 

morbidity associated with post-burn neuropathic pain.
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Figure 1. 
Potential mechanism of peripheral neuropathy following burn injury. Damaged cells release 

inflammatory cytokines that likely active the inflammatory response pathways. Large 

molecules from damaged cells increases interstitial oncotic pressure and stimulates fluid 

loss, leading to edema. The release of cytokines and chemokines due to burn injury also 

results in platelet aggregation, accelerated fibrin deposition, and clot formation follow burn 

injury, which can lead to vascular occlusion of the vasa nervorum. The cumulative effect is 
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Wallerian degeneration of axons, disintegration of the myelin sheath, and degeneration of 

the motor end plate.
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Table 1

Prevalence of peripheral neuropathy following burn injury.

Study Year Study Type Findings

Margherita et al. 1995 Prospective At 6 weeks, peripheral neuropathy persistent in 27% of patients.

Hayes et al. 2002 Prospective After 6 months, 78% of patients still had peripheral neuropathy.

After 12 months, 56% of patients still had peripheral neuropathy.

Schneider et al. 2006 Retrospective Of the patients with peripheral neuropathy, improvement in symptoms was noted starting around 7 
± 0.8 months.

Wu et al. 2013 Retrospective The majority of the patients reported subjective improvement of symptoms (82%), while 18% of 
patients showed no improvement by 4 months.
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