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Neurobiology and neuroplasticity of the prepuce

Neurobiología y neuroplasticidad del prepucio

Martín Donnet Oloarte-Flores,1 José Manuel Viveros-Elías,2 Yolanda Cruz-Gómez.1*

Abstract

The male prepuce is the skin that covers and protects the glans. 
This structure has been underestimated, stigmatized and even 
ablated for non-medical reasons. The main aim of this review is 
to summarize existing literature on male prepuce neurobiology 
and secondary to it, to discuss the potential effect of circumcision 
and the associated axotomy on neuroplasticity and male 
urogenital physiology. It was found that the prepuce ontogeny 
and innervation include prenatal and postnatal development. 
Since its separation from the glans penis is androgen dependent, 
the physiological phimosis at birth is resolved during childhood 
and adolescence. In contrast to the glans penis, the prepuce is 
innervated by a dense network of corpuscular sensory receptors, 
specialized nerve endings that are essential for the perception 
of various tactile sensations, including light touch, pressure, 
vibration, and stretch. Thus, the foreskin is a specialized sensory 
tissue, with potential roles in sexual perception and modulation 
of genital reflexes. Its ablation may induce peripheral and 
central neural reorganization, but little is known about the 
neuroplasticity associated with genital nerve axotomy. Preclinical 
research will allow elucidating the mechanisms and their long-
term implications, understanding these aspects is essential for 
interpreting clinical findings.
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Resumen

El prepucio masculino es la piel que cubre y protege al glande. Esta estructura 
ha sido subestimada, estigmatizada e incluso extirpada por razones no médicas. 
El objetivo principal de esta revisión es resumir la literatura actual sobre la neu-
robiología del prepucio, y de manera secundaria discutir el efecto potencial de 
la circuncisión y la axotomía asociada sobre la neuroplasticidad y la fisiología 
urogenital masculina. La ontogenia e inervación del prepucio incluyen desarro-
llo prenatal y posnatal, con fimosis fisiológica al nacimiento. La separación del 
glande es dependiente de andrógenos y ocurre durante la infancia y la adoles-
cencia. A diferencia del glande, el prepucio está inervado por una densa red de 
receptores sensoriales corpusculares, terminaciones nerviosas especializadas 
esenciales para la percepción de diversas sensaciones táctiles, como el tacto 
ligero, la presión, la vibración y el estiramiento. Por lo tanto, el prepucio es un 
tejido sensorial especializado, con posibles funciones en la percepción sexual 
y la modulación de reflejos genitales. Su ablación puede inducir una reorgani-
zación neural periférica y central, pero poco se sabe sobre la neuroplasticidad 
asociada a la axotomía de nervios genitales. Investigaciones preclínicas permi-
tirán dilucidar los mecanismos neuroplásticos y sus implicaciones a largo plazo, 
así como interpretar los hallazgos clínicos.
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Introduction

During sexual intercourse, the penis reaches the 

vaginocervical tract and ejaculates semen. Whi-

le this physiological process is crucial for human 

reproduction, this event is mostly driven due 

to the associated rewarding pleasure resulting 

from it, especially during orgasm.(1)

Male sexual pleasure relies on an intricate 

neural network of peripheral nerves, spinal 

neurons and supraspinal pathways; sensory 

innervation of the penis is crucial.(1) Howe-

ver, there is little information in the literature 

about sensory innervation and contribution of 

one component of the penis, the prepuce. This 

structure that has been underestimated and 

even ablated for non-medical reasons.

The main aim of this review is to summarize 

existing literature on male prepuce neurobiolo-

gy and secondary to it, to discuss the potential 

effect of circumcision and the associated axo-

tomy on neuroplasticity and male sexual and 

urinary physiology.

Search strategy and selection criteria

A literature review was conducted using the 

electronic databases PubMed, Scopus and Co-

chrane Library. The search included publica-

tions available from the first records indexed in 

each database up to December 2025. The initial 

search was broad and combined synonymous 

terms related to the structure of interest: “Hu-

man male prepuce” OR “human male foreskin”. 

Subsequently, advanced search was performed 

by adding the Boolean operator AND to refi-

ne the results according to specific thematic 

areas (neurobiology, embryology, anatomy, 

histology, physiology, sexual function, sensory 

innervation, neuroplasticity or circumcision). 

Additionally, animal models of male prepuce 

or male foreskin reflexes, development and 

mechanisms of neuroplasticity associated to 

sensory nerve axotomy were reviewed. 
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Inclusion and exclusion

Studies in both humans and experimental animals providing relevant evidence for understanding 

the structure and/or function of the foreskin were included. Eligibility criteria included original 

research articles and review articles published in peer-reviewed journals, available in English or 

Spanish, directly related to the aims of this review. Publications focused exclusively on surgical 

techniques, studies addressing unrelated urogenital structures, conference abstracts, editorials, let-

ters to the editor, duplicate records, and manuscripts lacking sufficient methodological information 

were excluded. Titles and abstracts were initially reviewed for relevance, followed by a full-text 

evaluation of potentially eligible studies (Figure 1). 

Figure 1. PRISMA flow diagram for the review detailing the database searches, the number of 
articles screened and the full texts retrieved
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Anatomy and development

In adult mammals, the prepuce is a continua-

tion of the skin of the penile stem, is a retracta-

ble skin that covers the glans and urinary mea-

tus when the penis is in the flaccid state.(2) In 

humans, it is a double layered fold of skin, with 

a rigged band of mucous membrane lining the 

tip of the prepuce, when it is not retracted. The 

ridged band merges into the frenulum penis.(2) 

The frenulum is found underside of the penis, 

where the prepuce intersects with the glans.(2)

The prepuce is made up of five tissular 

layers: an inner mucosal epithelium, a vas-

cular lamina propria, the dartos muscle, a 

collagen-rich dermis, and an outer glabrous 

epidermis.(3)

The inner squamous mucosal epithelium is 

in direct contact with the glans. It presents as 

a variably keratinized squamous surface that is 

histologically continuous with the glans epithe-

lium and lacks structures such as hair follicles, 

sweat glands, or sebaceous glands.(3)

The lamina propria is composed of loose 

connective tissue rich in capillaries and small 

vessels, a structural arrangement that provides 

mucosal mobility and meets the metabolic de-

mands of the epithelium.(3)

The dartos muscle consists of a specialized 

sheet of smooth muscle fibers. This contributes 

to penile thermoregulation and volumetric ad-

justments during erection.(3)

The dermis layer is next to the dartos 

muscle, forming a compartment of connective 

tissue rich in collagen and elastin with larger 

blood vessels, nerve bundles, and mechanore-

ceptors, including Meissner’s corpuscles and 

Pacinian corpuscles.(3)

The outer surface (epidermis) is covered 

by keratinized glabrous epithelium containing 

melanocytes, Langerhans cells, and Merkel 

cells, typical features of skin tissue.(3)

Prepuce formation is directly related to 

the formation of the glans and penile urethra. 

Prepuce ontogeny includes prenatal develop-

ment and postnatal maturation and separation.
(4) Human embryonic development starts at 

11-12 weeks and ends around 18 weeks. At 

the 12th week post-conception, the prepuce 

extends over the coronal sulcus and the base 

of the penis. At this stage, the frenulum has not 

yet formed, leaving the urethral lumen partially 

exposed. During the 16th week post-concep-

tion, the foreskin almost completely covers 

the glans, and a nascent frenulum is visible. 

Between the 18th and 19th weeks post-con-

ception, the foreskin is fully developed; the 

preputial folds have completely fused along 

the ventral surface of the penis, enveloping the 

urethra and forming the definitive frenulum.(4)

Physiological phimosis

Normal foreskin development implies physiolo-

gical phimosis. At birth the glans penis and the 

inner preputial mucosa remain fused, sharing a 

common epithelial layer (physiological phimo-

sis). Prepuce separation occurs progressively, 

by accumulation of smegma, epithelial desqua-

mation, keratin pearl formation, and mecha-

nical factors, such as intermittent erections.
(5) This is resolved during childhood and often 

completed by puberty. Thus, preputial separa-

tion from the glans increases with age, progres-

sing rapidly in adolescence.(6) Normally, the 

foreskin can be completely retracted in around 

70 % of ten-year-old boys, 84 % of 13-years old 

boy and 99 % of 17-year-olds. When complete 

prepuce separation does not occur at puberty 
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the phimosis is considered pathological (secondary phimosis).(7)

It is proposed that prepuce separation is gonadal hormone dependent.(2) The theory that go-

nadal hormones play a role in the separation of the glans and foreskin is supported in preclinical 

studies.(8) In rats, preputial separation occurs at 39-45 postnatal days, when circulating androgen 

levels increase significantly, and is blocked by castration.(8)

Pathological phimosis is described as a non-retractable foreskin that can arise due to acquired 

lack of elasticity of the foreskin, secondary to forceful retractions, chronic inflammation and sub-

sequent scarring, as well as due to balanitis xerotica obliterans.(7) It is a chronic and progressive 

inflammatory disease presented as a white, scaly, hyperkeratosis atrophic plaque or patch on the 

glans or foreskin.(7) When secondary phimosis occurs, topical steroids with gentle foreskin retrac-

tion may be applied or, in persistent cases, circumcision.(2)

Neural pathways

Penile and prepuce innervation is identifiable as early as gestational week.(9) Neural fibers of the 

dorsal nerve of the penis enter the proximal glans and progressively extend distally over the fo-

llowing weeks, reaching the distal glans and prepuce between gestational weeks 14 and 16.(9)

Postnatal maturation of preputial innervation is age dependent. In general, the number of 

nerves, vessels, and collagen fibers increase with age.(10) In children under three years old, the 

neurovascular bundles remain loosely organized within the deep dermis and run parallel to the 

epidermal basement membrane.(10) Compared to children 6 to 11 years old, prepuce innervation 

under 3 years old is characterized by markedly reduced sensory innervation, including free nerve 

endings and few corpuscular receptors (Meissner’s and Pacini’s corpuscles, Ruffini endings), and 

small diameter blood vessels.(10) In adulthood, prepuce has a lot of Meissner corpuscles which are 

regularly distributed in the dermal papillae, reflecting the progressive maturation of the preputial 

innervation.(11,12) The mechanosensory innervation of the human foreskin reaches its maximum 

value around the age of 20, remains stable during adulthood and decreases with maturity.(13)

Sensory receptors

In adults, the prepuce is highly innervated and presents different sensory receptors at the der-

mal and epidermal levels such as free nerve endings and specialized capsulated mechanoreceptors 

(Meissner’s corpuscles, Pacinian corpuscles, Ruffini endings and Merkel cells) (Figura 2).(12) 



6

 
Neurobiology and neuroplasticity of the prepuce. Oloarte-Flores M. D., et al.

Revista Mexicana de Urología ISSN: 2007-4085, Vol. 86, núm. 4, julio-agosto 2026:pp. 1-15. 

Figure 2. Drawing of the innervation of the human prepuce

A sagittal view of the penis is shown. Amplification of the black square illustrates encapsulated sensory receptors (A, free 
nerve endings; B Merkel disk; C, Meisner corpuscular; D, Pacini corpuscular; E bulbs of Krause; F, Genital receptor and G, 
Ruffini receptor) within the skin layers. Note that the pudendal nerve carries sensory (yellow) and motor components 
(blue). S

2
, S

3
, S

4
, sacral spinal nerves; MBPn, motor branch of the pudendal nerve; DNP; dorsal nerve of the penis.

These receptors transduce physical stimuli 

into electrical signals to bring sensory informa-

tion to central nervous system through sensory 

neurons.(12,13) General anatomical and physiolo-

gical characteristics of sensory receptors are as 

follows:

Free nerve endings are simple axon ter-

minals. Sensory axons progressively lose their 

myelin sheath as they approach the epithelium 

and branch into numerous short varicose fibers 

that terminate as flattened or slightly expanded 

discs between epithelial cells, forming the ana-

tomical substrate for nociception and thermal 

sensitivity.(14)

Merkel cell endings mediate slowly adap-

ting fine touch discrimination. They are in the 

basal epidermis forming “tactile domes”, each 

one innervated by single or several myelina-

ted afferent fibers that branch before ending.
(15) The terminal axon forms a biconvex tactile 

disc situated between two or more semilunar 

sustentacular cells, all enclosed within a con-

nective capsule continuous with the Henle 

sheath.(14)

Meissner’s corpuscles are oval-shaped 

encapsulated structures situated at the apex 

of dermal papillae in glabrous and mucocu-

taneous skin. These receptors are rapidly 

adapting mechanoreceptors for low frequency 

dynamic touch. Meissner’s corpuscles con-

tain intertwined and unmyelinated branches 

running through stacks of lamellar Schwann 

derived cells which maintain close membrane 

associations with the axon endings.(16)



7

 
Neurobiology and neuroplasticity of the prepuce. Oloarte-Flores M. D., et al.

Revista Mexicana de Urología ISSN: 2007-4085, Vol. 86, núm. 4, julio-agosto 2026:pp. 1-15.

Pacinian corpuscles detect high-frequency 

vibrations and are in the deep dermis or subcu-

taneous tissue. They consist of a central axon 

terminal surrounded by numerous concentric 

lamellae that form an onion-shaped capsule, 

allowing for rapid adaptation and transmission 

of vibratory stimuli. Handler and Ginty hi-

ghlight the unique three-dimensional lamellar 

architecture, essential for its frequency-depen-

dent responsiveness, and emphasize that the 

mechanotransduction mechanisms within the-

se lamellae remain partially unresolved.(14–16)

Ruffini endings are slowly adapting me-

chanoreceptors specialized in detecting skin 

stretches and lateral tension. They are elonga-

ted, spindle-shaped structures located in the 

dermis, composed of a collagen-rich capsule 

through which the terminal branches of the 

axon intertwine.(15)

Although the prepuce contains all the 

above-described sensory receptors, Meissner’s 

corpuscles are the most abundant in all layers, 

except the outer epithelium, where Merkel 

cells predominate.(12)

Nerves

Axons of prepuce primary afferent neurons are 

carried out by branches of the pudendal ner-

ve, which originates from S2-S4,(17) primarily 

by branches of the dorsal nerve of the penis 

(DNP) along with the perineal nerve. The 

latter supplies the frenular and distal ventral 

foreskin.(2)

Prepuce dual somatic input indicates an 

intricate innervation that has implications for 

neurophysiological interpretation and periope-

rative anesthesia18. Thus, effective anesthesia 

of the penis requires injection of at least three 

regions: base, dorsal and ventral regions.(18)

In humans and rodents, the sensory fibers 

are distributed throughout the superficial and 

deep layers of the prepuce.(19,20) In men, the 

DNP fibers are asymmetrically distributed, 

with increased nerve density near the frenu-

lum, ventral and around the dorsal coronal 

sulcus.(21) At the ridged band, a high concen-

tration of Meissner’s corpuscles and nerve 

fibers has been described, making this region 

one of the most specialized sensory zones of 

the male genitalia11. This pattern of innervation 

aligns with the high sensitivity reported at the 

mucocutaneous junction and the ridged band 

and positive fibers to peptides such as substan-

ce P (SP) and calcitonin gene-related peptide 

(CGRP).(22,23) These peptides play an important 

role in regulation of penile erection, pain and 

touch sensitive, as well as in processing tactile 

and nociceptive stimuli.(23)

Dorsal root ganglia

In humans, the primary sensory neurons pro-

ject prepuce information to sacral spinal seg-

ments. Spinal and supraspinal neural pathways 

of the prepuce have not been unveiled.(24)

In rodents, afferent innervation to the 

prepuce is supplied by the sensory branch of 

the pudendal nerve (SBPdn), mechanical sti-

mulation evoked robust afferent discharges in 

this nerve.(20) Action potentials travel through 

the pudendal nerve, which emerges from L6-S1 

spinal segments. Blue Evans staining method 

suggests that L3, L4 and L5 also give some 

sensory fibers.(25) However, these results need 

to be corroborated by electrophysiological te-

chniques.

The sensory information of rodent prepu-

ce projects to the medulla oblongata, and from 
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there to the gracile nucleus.(26) Mechanical 

stimulation of the penis recruit neurons of this 

nucleus. Interestingly, 47 % of the neurons res-

ponding to penile stimulation also responded to 

preputial stimulation, indicating penis-prepuce 

central sensory convergence, and a possible 

role in the coding of genital pleasure.(26)

Physiology of the prepuce

In many anatomical textbooks the prepuce is 

minimized, often described merely as a fold 

of skin with covering functions; protecting the 

glans physically from irritative fluids such as 

urine (neonates and babies) and other chemi-

cals of physical injuries. 

In addition to the physical function, the 

prepuce dense innervation and richness in 

encapsulated receptors, especially at the ridged 

bands of the prepuce, indicate that the foreskin 

executes neurophysiological function as specia-

lized tactile sensory tissue.(22,27) The presence in 

the prepuce of mechanoreceptors such as Meiss-

ner’s, Pacinian, and Ruffini corpuscles indicate 

an active role in fine touch, nociceptive, and 

potentially erotic perception.(12) Considering 

that the prepuce is not a homogeneous sensory 

tissue, its regions with different sensory thres-

holds may be relevant but especially the most 

sensitive region, the ridged band and mucosal 

region, a zone densely populated by Meissner’s 

corpuscles and free nerve endings.(22)

Prepuce sensory information may be hi-

ghly relevant in erogenous perception during 

sexual intercourse, especially considering that 

its pattern of innervation contrasts sharply 

with the protophatic innervation of the glans 

penis, which is characterized of high free ter-

minal endings with few corpuscular receptors, 

this enables the skin to discriminate relatively 

coarse stimuli as heat cold, and pain but is in-

sensitive to fine touch.(27)

The prepuce and penis also participate 

in triggering somato-somatic pudendal re-

flexes such as contraction of perineal muscles 

(bulbospongiosus or ischiocavernosus), in 

response to brisk compression of the glans 

penis. Elicitation of this reflex is reduced in cir-

cumcised men.(28) In rats, preputial mechanical 

stimulation also induces reflex activity of the 

external urethral sphincter.(29) Reflex activity 

of these muscles may contribute to expelling 

urine or semen during micturition and ejacula-

tion, respectively.

Another function of the prepuce is as 

an immunological defense barrier. Preputial 

mucosal surface provides substances such as 

lysozyme, chymotrypsin, neutrophil elastase, 

cytokines, histone B and androstenedione.(30) 

These secretions are part of the natural compo-

sition of the preputial microenvironment and 

contribute to the local immune response and 

lubrication of the glans. Epithelial Langerhans 

cells, a component of the immune system, are 

also present in the prepuce, being more abun-

dant in the outer surface of neonatal prepuce 

comparable with adult skin.(31)

Circumcision and its potential effect on 
sexual function

Circumcision is the action of removing the fo-

reskin for therapeutic or non-therapeutic rea-

sons. It may be performed for medical reasons, 

in condition such as pathological phimosis, se-

vere balanoposthitis, recurrent paraphimosis, 

congenital urological abnormalities, traumatic 

foreskin injury, persistent or recurrent urologi-
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cal infections and as a treatment for a pre-ma-

lignant or malignant condition confined to the 

prepuce.(32)

Non-therapeutic, or elective circumcision 

refers to the surgical removal of part of or all 

the foreskin, in healthy males (babies, children 

and adults), where there is no medical condi-

tion requiring surgery. But this practice is still 

controversial.(33)

Some authors refer that elective circum-

cision has shown a decrease in the incidence 

of penile cancer, urinary tract infections in 

newborns, a decrease in the incidence of some 

sexually transmitted disease diseases, hete-

rosexual HIV infection, as well as preventing 

future complications (phimosis, paraphimosis 

etc.). It has been shown that 98 % of men diag-

nosed with penile cancers are uncircumcised, 

and urinary tract infections occurred in the 

first year mostly in uncircumcised infants.(34) 

It has also been indicated that it is more ex-

pensive to treat UTI’s than to perform elective 

circumcision in neonates.(35,36) Thus, the Ame-

rican Academy of Pediatrics (APP) has issued 

an official policy statement reading: “Evalua-

tion of current evidence indicates that the health 

benefits of newborn male circumcision outweigh 

the risks; furthermore, the benefits of newborn 

male circumcision justify access to this procedure 

for families who choose it”.(33) But it is important 

to highlight the small risks of elective circum-

cision and their prevalence (0.2-5 %,).(37,38) 

The most common complications are bleeding, 

infection and penile injury in the immediate 

postoperative period, and meatal stenosis, 

penile entrapment, excess or shortage of skin, 

penile curvature, torsion or inclusion cysts, in 

the later postoperative period.(37,38)

On the other side, some authors indica-

te that neonatal circumcision immediately 

compromises the immune system, making the 

circumcised male neonate vulnerable to in-

fection, often with avoidable harm and even 

occasional deaths.(38) The AAP acknowledges 

in its technical report: “The true incidence of 

complications after newborn circumcision is unk-

nown”.(38) In addition, resection of the prepuce 

neither inhibits risky sexual behavior nor con-

fers immunity after exposure to pathogens and 

there has not been shown a significant positive 

association between infant circumcision and a 

lower risk of heterosexually transmitted HIV.(38) 

In several countries circumcised men had a sig-

nificantly higher prevalence of HIV than men 

who were not circumcised, and responsible use 

of condoms, regardless of circumcision status, 

will provide close to 100 % reduction in risk 

for any STD”.(38) The Royal Dutch Medical As-

sociation, the Danish Medical Association and 

the Canadian Pediatric Society consider that 

the benefits, compared to the alternatives and 

potential risks of the procedure, do not show 

enough weight to consider it as a preventive 

measure in newborns due to a balanced bene-

fit-risk ratio.(33,38) For example, since the risk of 

developing a urinary tract infection in newbor-

ns and infants is 0.5-1 % in the first year, it has 

been estimated that 111 healthy males need to 

be circumcised to prevent 1 UTI.(39) Thus, some 

authors conclude that, based on UTI preven-

tion, neonatal circumcision cannot be justified, 

except for male infants with recurrent UTI and 

high-grade vesico-ureteric reflux, in which the 

circumcisions-needed-to-prevent urinary in-

fections are 11 and 4, respectively.(39)
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Sexual dysfunction?

The fact that the prepuce is a densely innerva-

ted structure,(40) with richness in encapsulated 

receptors, especially in the ridged band, brings 

the question about the effect of its on sexual 

function. Histological evidence indicates that 

circumcised men exhibit a reduction in penile 

skin area, loss of sensory receptors, surgical sca-

rring and keratinization of the glans secondary 

to its permanent exposure.(41) These neuroana-

tomical modifications suggest consequences on 

erogenous perception during sexual intercour-

se.(2,41) However, since most circumcisions are 

performed during childhood, it is not possible 

to compare intrasubject changes in sexual per-

ception associated with the circumcision, and 

functional alterations remain a matter of de-

bate. Neurophysiological studies of fine-touch 

pressure thresholds of the adult penis in cir-

cumcised and uncircumcised men reveled that 

the glans of the uncircumcised men had signi-

ficantly lower pressure thresholds than that of 

the circumcised men.(22) The authors conclu-

ded that the glans of the circumcised penis is 

less sensitive to fine touch than the glans of the 

uncircumcised penis.(22) Increased threshold 

of the penis cavernous reflex and reduced ge-

nital sensitivity, orgasmic intensity and sexual 

pleasure have also been reported.(28) Regarding 

sexual function and sensory perception, while 

some studies report adverse effects on sensiti-

vity and sexual performance other finds no sig-

nificant differences between circumcised and 

uncircumcised men.(33,41) One possible explana-

tion for these contrasting findings is the ability 

of the nervous system to undergo plasticity. As 

occurs following others forms of peripheral 

axotomy, the loss of sensory afferents may trig-

ger receptive field reorganization and synaptic 

remodeling at peripheral, spinal and cortical 

levels. Such compensatory mechanisms could 

attenuate or modify the subjective perception 

of anatomical changes, thereby generating con-

siderable inter-individual variability in sensory 

and sexual outcomes following circumcision.

Neuroplasticity

The prepuce is innervated by two pudendal 

branches, DNP and perineal nerves, which ca-

rry primary sensory neurons that relay sensory 

information from prepuce tissue to the spinal 

cord.(21) These nerves are transected during cir-

cumcision. What neuroanatomical and neuro-

physiological neuroplasticity could result from 

this injury? 

In animal models, neuroplasticity has 

been demonstrated after a peripheral nerve 

injury.(42)The specific mechanisms depend on 

the site of lesion.(43) Axotomy close to dorsal 

root ganglia results in chromatolysis, Wallerian 

degeneration and neuronal death, with loss of 

the receptive field of the primary afferent, and 

denervation of the target.(43) Over time, reinner-

vation of the denervated structure may occur 

through afferent neurons innervating close to 

the denervated site.(44) If the axotomy occurs 

close to the target, Wallerian degeneration is 

initiated, followed by regenerative processes. 

The initial response is a sealing of the cut ends 

of the axons, followed by orderly degenerative 

and phagocytic events in the segments lying 

distal and proximal to the lesion.(45) The cell 

body responds with morphological, physiologi-

cal, and biochemical properties of the neuron 

to prepare the neuron for synthesizing proteins 

needed for formation of growth cones and rege-

neration of the axon.(44,45) Although recovery of 
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receptive field is guaranteed, unspecific or mal-

adaptive reinnervation may occur, resulting in 

dysfunctional and painful sensation, as occur in 

phantom limb pain.(46,47) Neuropathic pain may 

also result from alteration in the physiology of 

dorsal root ganglia, neurons or glial cells,(48) in 

response to nerve injury. Satellite glial cells are 

glial cells that form an envelope surrounding 

each sensory neuron soma. These cells prolife-

rate and enlarge in response to nerve injury,(49) 

changes that may contribute to chronic pain by 

augmenting neuronal activity. Additional chan-

ges occur at cortical levels; cortical topography 

changes have been described following deaffe-

rentation or limb amputation. (50)

Concluding remarks

The prepuce ontogeny and innervation include 

prenatal and postnatal development. In con-

trast to the glans penis, the prepuce is innerva-

ted by a dense network of corpuscular sensory 

receptors, specialized nerve endings that are 

essential for the perception of various tactile 

sensations, including light touch, pressure, vi-

bration, and stretch. Thus, the foreskin repre-

sents a specialized sensory tissue, with poten-

tial roles in sexual perception and modulation 

of genital reflexes. Its ablation may induce pe-

ripheral and central neural reorganization, but 

little is known about the neuroplasticity asso-

ciated with genital nerve axotomy. Preclinical 

research is needed to elucidate the underlying 

mechanisms and their long-term implications. 

Understanding these aspects is essential for in-

terpreting clinical findings and guiding surgical 

decisions. 
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