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Abstract

The contribution of the nervous system to inflammation in general and inflammatory skin disease 

in particular has been underappreciated. It is now apparent that the conventional clinical 

manifestations of many inflammatory skin diseases require an intact neural component. We 

reviewed the literature and identified 23 cases of alterations in the appearance or distribution of 

skin disorders in patients with acquired central or peripheral neural damage or dysfunction. In 19 

cases, near or complete resolution of pre-existing skin lesions occurred in areas directly or 

indirectly supplied by a subsequently injured nervous system. Exacerbation or new onset of skin 

lesions occurred in only 4 cases. The neural deficits described included damage within the 

peripheral or central nervous system resulting in pure sensory, pure motor, or combined sensory 

and motor deficits. These cases highlight the importance of neural innervation and neurogenic 

inflammation in the development of inflammatory skin disease and prompt further examination of 

the use of neural blockade as an adjunctive therapy in the treatment of inflammatory dermatoses.

Introduction

Peripheral nerve fibers are capable of releasing neuromediators including neuropeptides 

when activated. In 1901, Bayliss demonstrated that electrical stimulation of sensory dorsal 

roots induced vasodilation1. The term “neurogenic inflammation” was introduced to 

describe the vasodilation and protein extravasation caused by inflammatory neuropeptides. 

Recent demonstrations that sensory neurons respond directly to cytokines such as thymic 

stromal lymphopoietin, solidify the connections between the nervous and immune systems2. 

Neurogenic inflammation has been implicated in the pathogenesis of many skin disorders 

including psoriasis3-5, atopic dermatitis6,7 and rosacea8,9. Emotional stress may exacerbate 

these and other skin conditions. Moreover, some primary neurologic and psychiatric 

disorders are known to predispose to cutaneous diseases, presumably due to an alteration in 

neural activation10-12. To further investigate the relationship between nerves and skin 

disease, we systematically reviewed the literature to identify cases of alterations in the 
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manifestations or distribution of skin disorders in patients with acquired central or peripheral 

neural damage or dysfunction.

Methods

A literature search using PubMed (1966 to present) and EMBASE (1974 to present) 

databases was performed to identify relevant studies and case reports. Additional cases were 

identified using Google as a search engine. We only included reports published in the 

English language. Search terms included combination of keywords related to nerve damage, 

neuropathy and neurapraxia. In addition to these neurocentric terms, keywords included: 

asymmetric, atopic dermatitis, acne, alopecia, Bell’s palsy, blister, bullous pemphigoid, 

carpal tunnel syndrome, cerebrovascular accident, contact dermatitis, dermatitis, dyshidrotic 

eczema, eczema, erythema, fixed drug eruption, healing, hemiparesis, hemiplegia, id 

reaction, lichen planus, multiple sclerosis, pemphigus vulgaris, pompholyx, psoriasis, 

rosacea, scleroderma, seborrheic dermatitis, skin lesion, spared, stroke, sunburn, 

sympathectomy, tan, transient ischemic attack, unilateral and urticaria.

Results

We identified a total of 23 cases described in 19 case reports, including 9 cases of eczema, 8 

cases of psoriasis, 2 cases of scleroderma, and 1 case each of rosacea, contact dermatitis, 

bullous pemphigoid and a relapsing vesicular dermatitis. In 19 cases, near or complete 

resolution of pre-existing skin lesions was reported in the areas innervated by nerves that 

were injured or compromised (Table 1). Skin lesions cleared or diminished in all reports of 

patients with psoriasis and scleroderma and in 9 of 10 patients with eczematous dermatoses 

including allergic contact dermatitis. Recurrence of the skin lesions was observed following 

recovery from nerve injury in 4 of these cases (Figure 1). While nerve injury was associated 

with improvement in cutaneous involvement in the majority of cases, worsening or new 

onset of skin lesions occurred in areas affected by neurologic deficit in 4 cases (Table 1).

Of the cases reviewed here, thirteen patients had central nervous system (CNS) deficits and 

9 patients had peripheral nervous system (PNS) deficits. One patient (case 23) experienced a 

prolonged confusional state of unknown cause several months after experiencing a CVA, but 

there was no identifiable neurological deficit. Combined sensory and motor deficits were 

reported in 12 patients. Pure motor or pure sensory deficits were described as the primary 

finding in 3 and 5 patients respectively. In 2 reports, autonomic nervous system (ANS) 

dysfunction was observed, occurring in the setting of amyotrophic lateral sclerosis (ALS) in 

one case and following surgical sympathectomy in another (Table 2).

Discussion

The interconnectivity of nerves, immune and epithelial cells, is remarkable in its complexity. 

Evidence from both the basic science and clinical arenas suggests intensive communication 

between and overlapping function of many of these cell types. For example, keratinocytes, 

initially considered to function solely in providing a protective barrier against water loss or 

other external damage, are now considered outposts of the immune and nervous systems. 
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Neurogenic inflammation, driven by the effects of neural-derived transmitters or peptides on 

neighboring epithelial and endothelial cells, has been implicated in the pathogenesis of 

common disorders affecting the skin, gut and lung. It follows that alterations in peripheral or 

central nervous system function may influence immune responses and thereby affect 

manifestations of inflammatory skin disease. The compilation of cases reported here 

supports the concept that an intact nervous system is necessary for fully formed 

inflammatory skin lesions. In the absence of normal neural input, a forme fruste or absence 

of the disease is manifest.

Clinical observations suggesting the importance of neural contributions to the pathogenesis 

or maintenance of skin disease are consistent with our evolving understanding of neural-

immune interactions based on preclinical and animal models of inflammatory skin disease. 

For example, cutaneous nerve density and neural expression of specific neuropeptides are 

increased in murine models of allergic, eczematous and psoriasiform skin diseases13,14. 

Langerhans and mast cells are anatomically associated with neuropeptidergic fibers and 

previous studies have demonstrated that neuropeptides and adrenergic transmitters including 

epinephrine and norepinephrine can influence the function of these immune cell types, 

modulating antigen presentation, mast cell degranulation, and cytokine release15-20. 

Consistent with some of the clinical reports cited here, loss of cutaneous innervation via 

traumatic nerve injury in a mouse model of psoriasis resulted in reduced acanthosis, 

decreased CD4+ and CD11+ cell infiltration, and decreased IL-23 protein expression21. 

Similar reports of the protective effects of spinal cord or peripheral nerve disruption or 

pharmacologic blockade of afferent C-fibers in animal models of arthritis have been 

described previously22,23. Thus, both in vitro and in vivo data underscore the importance of 

the nervous system in the generation or maintenance of inflammatory skin and joint disease.

Several possible explanations exist as to why inflammatory skin lesions are diminished or 

absent in the presence of altered innervation. One potential reason, supported by a growing 

number of basic science observations including those mentioned above, is that intact 

innervation is required for normal physiologic communication between different cell types 

in the skin, including crucial crosstalk between nerves, immunocytes and blood vessels. 

Neurogenic axon reflex flare size correlates with intraepidermal nerve fiber density in 

human skin and is often reduced in patients with small fiber polyneuropathies24. Another 

possibility is that sensory or motor responses were blunted or eliminated such that there was 

either no eliciting sensation or motor response to scratch or rub involved skin. This 

possibility is consistent with reports of the efficacy of occlusion therapy for conditions such 

as psoriasis and atopic dermatitis. However, while scratching can exacerbate involvement in 

these conditions, it is not required for the development of psoriatic or atopic skin lesions in 

humans or animal models, thus arguing against this explanation.

One limitation of the cases presented here is that the specific neural populations that are 

compromised in individual cases are either not precisely characterized or more than one 

population was affected. This limitation makes it difficult to determine the relative 

importance of sensory versus motor neural contributions to skin disease. Sensory function 

was at least partially compromised with or without motor deficits in the majority of reports. 

In 2 cases (cases 11 and 21), disruption of autonomic innervation was the likely primary 
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alteration. Somatosensory fibers, particularly peptidergic nerves that penetrate into the 

subcutaneous fat, dermis and epidermis or sudomotor fibers are the most likely relevant 

populations in modulating neuro-immune interactions. Worsening of cutaneous disease 

following nerve injury was described in 4 cases. In these cases, it is possible that the loss of 

a specific population of nerve fibers may have affected the balance of neural innervation to 

dermal or epidermal structures permitting pro-inflammatory conditions to prevail. We 

suggest that more specific descriptions of neural deficits be included in future reports. Such 

detail will aid in distinguishing the relative importance of various neural inputs into the skin.

The cases highlighted in this review essentially represent in people what conditional genetic 

mutations have demonstrated in animal models, providing powerful clinical evidence for the 

importance of neural-mediated signaling in inflammatory skin disease. These examples may 

be more robust and targeted than pharmacologic studies that employ topical neuropeptide 

blockers that may or may not inhibit nerves effectively or be the relevant molecular target 

for a given cutaneous disorder. We suggest that the clearance of inflammatory skin disease 

as a result of neural compromise begs further examination of the use of sensory neural 

blockade as a therapeutic option to treat common skin disorders. Antidepressants and 

neuromodulators are increasingly employed as adjunctive therapies in pruritic dermatoses. It 

may be that similar pharmacologic agents, as well as anesthetics or botulinum toxin, may 

also be helpful for controlling inflammatory dermatoses, whether or not itch is a primary 

symptom25.
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• What’s already known about this topic? The manifestation of inflammatory skin 

disease is altered, and typically diminished, following nerve damage.

• What does this study add? Previous individual reports since 1966 were collected 

systematically and the clinical observations described therein placed within 

current concepts of neurogenic inflammation. We suggest that sensory neurons 

are necessary contributors to inflammatory skin disease and that neural blockade 

may serve as a primary or adjunctive approach to the treatment of certain 

inflammatory diseases.
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Figure 1. 
Altered manifestation of psoriasis following nerve injury. Top: Photograph showing 

remission of psoriasis in the right hand following posterior dislocation of the right shoulder 

that resulted in a brachial plexus neurapraxia in the distribution of the radial and median 

nerves. Psoriasis lesions remained intact on the left hand. The patient was not receiving any 

treatments for his skin lesions preceding or during this time. Bottom: Reappearance of 

psoriasis lesions in the right hand during early stages of recovery from peripheral nerve 

injury, approximately 4 months following his accident. Photogrpahs from reference #34.
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