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Traditionally recognised as the body’s largest organ, the skin acts as a protective barrier and primary
sensory interface with the external environment.1 Recent advances in dermatology and neuroscience
have revealed a sophisticated neuroendocrine network within the skin, suggesting that the skin’s role
extends far beyond mere protection and sensation.2
In this article, we propose an innovative perspective by conceptualising the skin as a “big eye” in close
communication with the central nervous system (CNS). Central to this concept is the idea that all nerve
endings in the skin converge into a single extended nerve, like the optic nerve, which we can imagine
as a “cutaneous nerve”. This nerve could act as a conduit for the transmission of sensory and emotional
information from the skin to the CNS.
By analogy with the visual pathway, in which retinal ganglion cell axons partially decussate at the
optic chiasm before continuing within the optic tracts, the hypothetical cutaneous pathway could
include central relay and integration points, potentially involving midbrain structures, before



information is conveyed to the cerebral cortex.3 This neural architecture hypothesises a highly
integrated system between the skin and the CNS.
This hypothesis is based on several well-established anatomical and physiological considerations.
During embryonic development, the skin and nervous system share a common ectodermal origin. The
surface ectoderm gives rise to the epidermis, whereas the neuroectoderm forms the neural tube, from
which the CNS develops, and the neural crest.4 Neural crest cells migrate extensively and give rise to
melanocytes and multiple components of the peripheral nervous system, among other specialised cell
types. Melanocytes populate the basal layer of the epidermis, whereas CNS neurons and glial cells
arise predominantly from the neural tube.5
Traditionally known for their role in pigment production and UV protection, melanocytes also have
complex interactions with keratinocytes and the nervous system, suggesting their involvement in
sensory and neuroendocrine functions.6 These cells express opsins, light-sensitive proteins found in
the retina, which enable them to respond to both ultraviolet and visible light. This photoreceptive
capacity allows melanocytes to dynamically modulate melanin production in the same way that retinal
photoreceptors use phototransduction to process visual information.
Anatomically, melanocytes are strategically positioned close to the skin surface for optimal interaction
with incoming light. This arrangement mirrors the organisation of photoreceptors in the retina,
facilitating rapid and efficient responses to changes in light intensity.
The idea is that the cutaneous neural network could be connected to a type of associative cortical area,
a hypothetical ancestral cortical structure closely linked to the limbic system, which serves as an
integrative hub responsible for processing sensory and emotional information, both conscious and
unconscious, in a similar way to how the cerebral cortex interprets visual data from the retina. Located
close to the limbic areas, this structure would facilitate the integration of sensory input from the skin
with emotional and physiological responses, allowing the skin to participate in the response to external
stimuli by influencing mood, anxiety levels and overall emotional well-being. In this sense, this
integration could see the skin as a primordial, sophisticated organ of communication between the
external and internal worlds.
Psychodermatology, an emerging field that combines dermatology and psychology, exemplifies the
clinical relevance of this integrative perspective.7 It recognises that emotional and psychological
factors have a significant impact on skin health. Chronic conditions such as psoriasis and eczema are
not only manifestations of immune dysregulation, but also reflect underlying neuroendocrine
imbalances influenced by emotional states.8 Differences in perceptions of skin condition between
people with psoriasis and controls have also been reported, further underscoring the subjective
dimension of cutaneous disease.9



Experimental neuroscience provides further support for bidirectional skin-brain communication. In
mice, Yu et al. showed that social touch-like tactile stimulation activates a tachykinin 1-oxytocin
pathway linking somatosensory input to central circuits involved in affective and social responses.10
Although these findings do not demonstrate the existence of a dedicated “cutaneous tract” in humans,
they provide proof of principle that sensory signals originating at the skin can engage defined central
neuropeptidergic circuits.
At the peripheral level, cutaneous neurogenic inflammation may represent a complementary
mechanism: activation of sensory nerve endings and transient receptor potential channels promotes
the release of neuropeptides, including substance P and calcitonin gene-related peptide, which interact
with keratinocytes, mast cells, endothelial cells and immune cells, thereby amplifying local
inflammation.11 Exogenous stimuli such as rubbing or trauma and endogenous neuroendocrine or
emotional signals may therefore converge on neuroimmune pathways within the skin, potentially
contributing to the preferential localisation or exacerbation of inflammatory dermatoses.
From a historical and purely conceptual perspective, Rosenfeld’s psychoanalytic notion of “psychotic
islands” may be viewed as an early attempt to describe the compartmentalisation of emotional
tension.12 This construct should not be interpreted as biological evidence, but it offers a historical
parallel to contemporary attempts to understand how emotional and somatosensory processes may
become spatially expressed at the body surface.
The peculiar distribution of skin lesions in inflammatory skin diseases such as psoriasis, atopic
dermatitis or vitiligo, which are usually bilateral and symmetrical, suggests a topographical
distribution – a kind of cortical homunculus upon which neurocutaneous inflammatory stimuli depend.
It could be hypothesised that within this homunculus, the dorsal surface of our body is represented on
one side and the ventral surface on the other, like an anatomical-physiological trait inherited from our
quadrupedal ancestors, in which dorsal and ventral skin reactions were triggered by different emotional
stimuli. This would explain why some skin pathologies affect the extensor surfaces while others affect
the skin folds, almost as if our skin responds autonomously to external stimuli, like a chameleon
adapted to modern society.
Another indication is the Koebner phenomenon, in which new skin lesions form at sites of trauma in
susceptible individuals.13 Within the framework proposed here, this phenomenon may represent a
clinical example in which local neuroimmune signalling contributes to a spatially restricted cutaneous
response. Mechanical trauma can activate sensory nerves and promote the release of neuropeptides
capable of modulating local immune responses and inflammation.11,13



In addition, palmar-plantar hyperhidrosis could reinforce this model, acting as an epiphenomenon
resulting from the integration of emotional stimuli reaching the limbic areas closely linked to this
hypothetical associative cortical area, leading to effector stimuli with topographical distribution.
Moreover, cutaneous oncology could find more explanations if this theory is validated. For example,
melanoma cells have been shown to exhibit strong neurotropism, allowing melanoma cells to navigate
the peripheral nervous system towards the CNS.14 Studying this neurotrophic migration could also be
crucial to understanding melanoma’s ability to metastasise in a zosteriform pattern – where tumour
cells spread along peripheral nerves following dermatomal distribution, mimicking the spread of
herpes zoster infections.15 This phenomenon would not only complicate diagnosis and treatment, but
also explain the similarities between melanoma and CNS neoplasms.
Neurofibromatosis type 1 (NF1) is another compelling example of a neurocutaneous genodermatosis
that intricately links the skin and nervous system, reinforcing the concept of the skin as a “big eye”
with integrated neural functionality. One of the defining features of NF1 is the presence of Lisch
nodules: benign, pigmented hamartomas located on the iris of the eye. These nodules illustrate the
shared embryological and molecular pathways between skin and eye tissues. Derived from neural
crest cells that give rise to both melanocytes in the skin and various cell types in the eye, Lisch nodules
reflect underlying genetic mutations in the NF1 gene that disrupt normal cell differentiation and
proliferation. This dual manifestation in the skin and eye highlights the neurotropic nature of NF1,
where genetic changes predispose cells to migrate and form tumours along neural pathways.16
A hypothetical “cutaneous sensory associative cortex” would play a fundamental role in processing
and integrating sensory and emotional information, allowing the skin to independently interpret and
respond to environmental and emotional stimuli, thereby enhancing the body’s ability to maintain
homeostasis and emotional balance. This ancestral communication system, closely linked to the limbic
system, would be able to process external sensory inputs to modulate emotional outputs and
physiological responses.
In summary, conceptualising the skin as a “big eye” connected to the CNS offers a transformative
perspective for understanding skin neurophysiology. Drawing parallels between the skin and the
ocular system, particularly through a hypothetical associative area of the cerebral cortex responsible
for integrating information from the skin with the ancestral limbic system, provides a novel framework.
However, it is important to recognise that these ideas remain largely theoretical, and this hypothesis
requires rigorous scientific validation using advanced imaging techniques, molecular biology and
interdisciplinary research to explore and confirm these proposed links.
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