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Introduction. Sexual health is a fundamental aspect of overall well-being, quality of life, and
a sense of fulfillment. A significant percentage of men with spinal cord injury (SCI) experience
ejaculatory issues (95%), poor semen quality (75%), and erectile dysfunction (80%), making
it impossible for them to conceive without medical assistance.

Material and methods. The bibliographic resources were analyzed and selected from data-
bases such as PubMed, SCOPUS, HINARI, and Web of Science to identify studies on the desired
topic. Following the initial research, 128 items were identified, and 32 representative articles
were selected for this synthesis article.

Results. Damage to the spinal cord can result in partial or complete loss of function below
the level of the injury. These injuries lead to impaired ejaculatory and erectile function in
addition to reproductive issues, which might include abnormal sperm motility, morphology,
and viability, as well as reduced spermatogenesis. Challenges such as loss of bladder and
bowel function, changes in physical appearance, spasms, lack of communication, and stereo-
types can affect sexual life of men with SCI.

Conclusions. Studying sexual dysfunction in disabled men is essential for promoting compre-
hensive healthcare, supporting mental health, fostering healthy relationships, and advocat-
ing for the rights and inclusion of individuals with disabilities. Understanding the mecha-
nisms affecting sexual function in people with SCI is of particular practical interest both in
medical practice and in subsequent studies on patients.

MECANISMELE DISFUNCTIILOR SEXUALE LA BARBATII CU LEZIUNI ALE MADUVEI
SPINARII

Introducere. Sdndtatea sexuald este un aspect fundamental al bundstdrii generale, calitdtii
vietii si sentimentului de implinire. Un procent semnificativ de bdrbati cu leziuni ale mdduvei
spindrii (LMS) se confruntd cu probleme ejaculatorii (95%), calitate slabd a spermei (75%)
si disfunctie erectild (80%), fdcdnd imposibild conceperea fird asistentd medicald.
Material si metode. Resursele bibliografice au fost analizate §i selectate din baze de date
precum PubMed, SCOPUS, HINARI si Web of Science pentru a identifica studii privind subiec-
tul vizat. In urma cercetdrii initiale au fost identificate 128 de articole, dintre care 32 de
articole reprezentative au fost selectate pentru acest articol de sintezd.

Rezultate. Leziunile la nivelul mdduvei spindrii pot duce la pierderea partiald sau completd
a functiilor situate sub nivelul leziunii. Aceste leziuni duc la afectarea functiei ejaculatorii si
erectile, precum si la probleme de reproducere, care pot include motilitatea, morfologia si
viabilitatea anormald a spermatozoizilor, inclusiv reducerea spermatogenezei. Provocdri
precum pierderea functiei vezicii urinare si a functiei intestinale, modificari ale aspectului
fizic, spasme, lipsa de comunicare i stereotipuri pot afecta viata sexuald a bdarbatilor cu LMS.
Concluzii. Studierea disfunctiei sexuale la bdrbatii cu dizabilitdti este esentiald pentru pro-
movarea asistentei medicale complete, sustinerea sdndtdtii mintale, incurajarea relatiilor
sdndtoase si sustinerea drepturilor si incluziunii persoanelor cu dizabilitdti. Definirea meca-
nismelor care afecteazd functia sexuald la persoanele cu LMS prezintd un interes deosebit
atat in practica medicald, cat si in studiile ulterioare asupra pacientilor.
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INTRODUCTION

Sexual health is a fundamental aspect of overall
well-being, quality of life, and a sense of fulfill-
ment. The World Health Organization declared
everyone’s right to sexual health to be fundamen-
tal in 2000. They defined sexual health as “a state
of physical, emotional, mental, and social well-be-
ing in relation to sexuality; it is not merely the ab-
sence of disease, dysfunction, or infirmity” (1).

Men with physical disabilities encounter a unique
set of challenges that can impact various aspects
of their lives, including intimate relationships and
personal well-being. Understanding the mecha-
nisms and effects of physical disabilities is vital
for advancing medical knowledge and developing
effective treatments. By studying physical disabil-
ities, researchers can work towards reducing so-
cial stigma and promoting inclusion. A deeper un-
derstanding of these conditions helps challenge
stereotypes, fostering a more inclusive and sup-
portive attitude towards individuals with physi-
cal disabilities.

There is a common but inaccurate assumption
that people with disabilities may not be inter-
ested in or capable of engaging in sexual activities.
This misconception contributes to the lack of em-
phasis on studying sexual dysfunction within this
population. An estimated 1.3 billion people expe-
rience significant disability. This represents 16%
of the world’s population. Nearly 200 million of
them experience difficulties in functioning (2).
Traumatic spinal cord injury (SCI) most com-
monly occurs in young males, at the peak of their
reproductive health (3). A significant percentage
of men with SCI experience ejaculatory issues
(95%), poor semen quality (75%), and erectile
dysfunction (80%), making it impossible for them
to conceive without medical assistance (4).

The aim of this study was to define the morpho-
logical and pathophysiological mechanisms, clini-
cal symptoms, psychological changes, and man-
agement of sexual dysfunction in men with SCI.

MATERIAL AND METHODS

The bibliographic resources were selected from
databases such as PubMed, SCOPUS, HINARI, and
Web of Science using keywords such as “spinal
cord injury,” “sexual dysfunction,” and “reproduc-
tive health,” which were used in various combina-
tions to maximize search efficiency.

For targeted selection of bibliographic sources,
the following filters were applied: full-text arti-
cles, articles in the English language, and articles
related to male sex. A total of 128 articles match-
ing the search criteria were found. After excluding
records unrelated to the study’s aim, 32 repre-
sentative articles, including different types of
publications such as WHO documents, books, re-
views, clinical studies, and sociological studies,
were considered potentially relevant for the
given synthesis.

Articles that did not align with the purpose of the
study and were not available for full viewing, ar-
ticles with insufficient information, articles lack-
ing data on sexual dysfunction in men with SCI,
and studies on pediatric populations (<17 years)
were excluded from the bibliography.

RESULTS

Spinal cord injury (SCI) is a condition that results
in either temporary or permanent changes to the
cord’s function. There are two categories of SCI
aetiologies: traumatic and non-traumatic. Non-
traumatic SCI occurs when an acute or chronic
disease, such as a tumor, infection, or degenera-
tive disc disease, causes the primary injury. Trau-
matic SCI often results from accidents such as car
crashes, falls, or sports injuries. Damage to the
spinal cord can result in partial or complete loss
of function below the level of the injury (5), as the
injury can be complete or incomplete (fig. 1).

Central Cord Syndrome

Sensory and motor deficits occur below the injury
level. The upper extremities are affected more
than the lower extremities because the axons of
the corticospinal tracts that supply the upper ex-
tremities are situated closer to the spinal cord,
while those that supply the lower extremities are
located closer to the periphery. The mechanism of
injury is hyperextension, and it is frequently ob-
served in elderly patients (7).

Anterior Cord Syndrome

Bilateral loss of motor function, pain, and temper-
ature sensation below the injury level (injury to
the spinothalamic tracts). Intact vibration and
proprioception (unaffected dorsal columns).

Posterior Cord Syndrome

Loss of vibratory, proprioceptive, and tactile sen-
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ses (injury to the dorsal columns). Intact pain,
temperature sensation, and motor function (unaf-

fected spinothalamic and corticospinal tracts).

Brown-Sequard
Syndrome

Central Cord

Incomplete

Syndrome

Anterior Cord

SCI

1

Complete

Syndrome

Posterior Cord

Syndrome

Figure 1. Spinal cord injury classification.

Complete Transection of the Spinal Cord

Complete loss of motor function on both sides, as
well as proprioception, tactile, temperature, vi-
bratory, and pain perception below the inju-
rylevel (8).

The clinical outcomes of SCI depend on the sever-
ity and location of the lesion (tab. 1) (9). Studies
have shown that individuals with tetraplegia die
at a higher rate (80%) than those with paraplegia
(20%), most likely as a result of respiratory com-
promise (10).

Table 1. Spinal cord injury levels and their effects.

Region Subregion Injury impact on body’s functions
Quadriplegia
C1-C4 May not be able to breathe on their own. Requires complete assistance with ac-
tivities.
Paralysis in wrists, hands, trunk, and legs. Can raise their arms, bend elbows,
CERVICAL C5-Co and speak but breathing will be weakened.
Paralysis in hands, trunk, and legs. Has some hand movement. May be able to
C7-C8 grasp and release objects. Horner’s syndrome (miosis, ptosis, and facial hypohi-
drosis) may accompany a cervical cord lesion at any level.
Paralysis in trunk and legs. Have normal arm, hand, and upper-body movement.
T1-T5 i .
THORACIC Disturbances of bladder and bowel function.
T6-T12 Paralysis in trunk and legs. Affects the abdominal, lower back muscles, and the
legs.
Some loss of function in the hips and legs.
LUMBAR L1-L5 Little or no voluntary control of the bowel or bladder. Sexual function may be af-
fected.
Prominent bladder and bowel dysfunction (urinary retention and incontinence
SACRAL S$1-S5 with lax anal tone), and impotence. The bulbocavernosus (S2-S4) and anal (S4-

S5) reflexes are absent.

Mechanism of Neurogenic Shock

The primary causes of spinal cord injury are dis-
ruptions to the neural parenchyma and axonal
networks of the spinal cord caused by damage to
astrocytes, neurons, microglia, and oligodendro-
cytes (11). Secondary injury results from swell-
ing, inflammation, reactive oxygen species, and

the release of excitatory amino acids that inhibit
neuronal repair and growth.

Due to sympathetic blunting in SCI above T6, the
somatic and autonomic systems experience an
acute state of neurogenic shock, which includes
areflexia, profound unopposed parasympathetic
dominance, resulting in neurogenic bradycardia,
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neurogenic orthostatic hypotension (NOH), bron-
chiolar constriction, mucus secretion, and pria-
pism in addition to the sensory and motor paral-
ysis associated with traumatic SCI. Furthermore,
hypovolemic shock related to blood loss from in-
ternal injuries is common in patients with trau-
matic SCI; this condition should be accompanied
by compensatory tachycardia, but the parasym-
pathetic dominance prevents this from happen-
ing. To maintain the proper cardiac output in
cases of acute neurogenic bradycardia linked to
high thoracic and cervical SCI, transcutaneous
pacing may be necessary (12). The immediate re-
sult of SCI is vascular damage, which is followed
by ischemia. Vasospasm, intravascular throm-
bosis, and primary disruption of vessels ulti-
mately lead to local ischemia. Due to its higher
metabolic demands, the highly vascularized grey
matter containing neurons is more vulnerable to
injury. When an injury is severe enough, there is
a noticeable disruption of the grey matter as the
injury volume increases and blood is extrava-
sated (13).

Erectile Dysfunction

There are two main types of erection:

1. Reflexogenic erection (S2-S4 nerve roots in-
tact) is caused by direct stimulation of the pe-
nis. The spinal parasympathetic reflex path-
way located in the sacral spinal cord is in-
volved. The sacral spinal cord receives sen-
sory data from the penis upon physical con-
tact, which causes motor output and penile
erection. Reflex erections can still occur in
SCI patients if the sacral spinal cord is un-
harmed.

2. Psychogenic erection (T11-L2 nerve roots in-
tact). It has been demonstrated that the sym-
pathetic nervous system regulates psycho-
genic erections, which are induced by ideas,
images, sounds, and fantasies rather than
genital stimulation. The penis becomes erect
as a result of signals sent by supraspinal cen-
ters to the sympathetic preganglionic neu-
rons in the spinal cord following stimulation.
SCI at or above T11 disrupts supraspinal con-
trol and decreases psychogenic erections
(14).

Erection occurs when the formation of nitric ox-
ide (NO) increases by the non-adrenergic/non-
cholinergic neurons and endothelial cells, which
stimulates the formation of cyclic guanosine
monophosphate (cGMP), resulting in a de creesed

level of intracellular calcium. This decrease
causes the smooth muscle to relax, leading to an
erection. Phosphodiesterase type 5 (PDE5)
breaks down cGMP to return it to the flaccid state.
The inhibition of PDES5 results in the maintenance
of high levels of cGMP, and therefore, the mainte-
nance of the erection (15).

Anejaculation

Ejaculation depends on the proper functioning of
the parasympathetic, sympathetic, and somatic
nervous systems, in addition to an intact ejacula-
tory reflex.

There are two phases of ejaculation:

1. Emission - Seminal fluids and sperm deposit
in the posterior urethra, then the seminal
vesicles and prostate contract. This phase is
mediated by the sympathetic nervous system
(the ejaculation center is between T12 and
L2).

2. Expulsion - The ejection of semen through the
urethral meatus. The bladder neck closes
(preventing retrograde ejaculation), the pel-
vic floor and bulbocavernosus muscles con-
tract (S2-S4), and then the external urinary
sphincter relaxes. This phase is mediated not
only by the sympathetic nervous system but
also by the parasympathetic and somatic
nervous systems (15).

The integration between spinal centers and the
autonomic nervous system is organized by inter-
neurons that shape the spinal ejaculation genera-
tor (SEG), which is responsible for ejaculation.
The location of the SEG in male humans has re-
cently been determined to be in the L3-L5 seg-
ment (16).

Semen Quality

Males with SCI often have variable morphology,
low sperm motility and viability, and altered se-
men plasma content. Though controversial, the
root cause of low sperm quality in men with SCI is
complex and may involve anejaculation, infec-
tions of the reproductive tract, prostatic dysfunc-
tion, and/or an inability to control scrotal tem-
perature as a result of wheelchair use. Other fac-
tors that may adversely affect fertility include
changes to structural proteins, mitochondrial ac-
tivity, and DNA damage (17).

Most men with SCI cannot ejaculate by masturba-
tion, so they require medical assistance for sperm
retrieval (electroejaculation, vibratory stimula-

tion).
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Moreover, according to a study, 27% of men pro-
duced brown-colored semen (the cause may be
related to seminal-vesicle dysfunction), but this
was not associated with the duration of anejacu-
lation or frequency of ejaculation. Additionally,
other changes were present, such as leukocyto-
spermia (not associated with genitourinary tract
infection), and low viability and motility of sperm
(15).

Consistent with earlier reports, one study found
no relationship between the time after SCI and the
main sperm parameters, including semen vol-
ume, total sperm count, progressive motility, vi-
tality, and normal sperm morphology (18).

Genetic and Epigenetic Involvement

In recent years, the modern literature has offered
few genetic studies on infertile males with SCI. In-
deed, there are no genome-wide association stud-
ies (GWAS). In contrast to cancer, which is related
to heritable somatic genes that can be studied, it
is important to consider that the lack of GWAS is
caused by the isolated nature of the event. None-
theless, a genetic reason could explain the ways in
which SCI affects germline DNA and why the man-
ifestation and severity of infertility in men with
SCI vary widely. It is well known that DNA meth-
ylation and histone modification impact spermat-
ogenesis, fertilization, and early embryogenesis.

According to one study on rats, the critical neuron
population that makes up the spinal ejaculation
generator experienced a long-term decrease in
galanin and GRP mRNA following contusion in-
jury at mid-thoracic spinal levels. A critical future
question to be addressed is identifying the mech-
anisms by which SCI causes a reduction in neuro-
peptide expression in lumbar spinothalamic cells.
These modifications seem to be the consequence
of long-term changes in supraspinal influences
and epigenetic modifications leading to reduced
mRNA expression of the neuropeptides rather
than acute inflammatory processes occurring at
the site of injury (19).

Psychological changes

Numerous studies have examined quality of life
indicators related to sexual activity in men with
SCI. Between 30-70% of men with SCI are sex-
ually inactive (20, 21). Various challenges can af-
fect sexual life, such as changes in physical ap-
pearance, loss of bladder and bowel function,
spasms, erectile dysfunction, lack of communica-

tion, weakness, low sexual desire, and stereoty-
pes (22).

People with disabilities encounter social norms
that primarily assume them to be asexual, imma-
ture, and having low sexual desire (23). For both
the patient and their family, a spinal cord injury is
a very stressful and overwhelming condition. A
significant component of the clinical care of pa-
tients with this condition must be patient educa-
tion. Counseling is required regarding the prog-
nosis, complications, and outcomes. Support
groups can assist in managing problems such as
depression, loneliness, frustration, and anxiety.
Studies involving healthcare professionals have
revealed that they frequently see numerous ob-
stacles when it comes to discussing sexuality with
their patients (24).

Anxiety is considered the primary cause of rapid
ejaculation. The sympathetic nervous system in-
creases anxiety levels and is responsible for rapid
ejaculation, whereas low anxiety delays ejacula-
tion (25). Cortisol is a hormone associated with
mental stress and high alertness in stressful situ-
ations. A recent study showed a relationship be-
tween cortisol, stress, and premature ejaculation
(26).

Many patients are uncomfortable talking about
their sexuality, are unsure of which healthcare
professional to ask their questions to or are un-
sure of the provider's comfort level when it comes
to sexual health (27).

Treatment options

Oral phosphodiesterase-5 inhibitors (PDE-5 in-
hibitors) are commonly used to treat erectile dys-
function in men with spinal cord injuries (fig. 2).
They usually respond well to this medication (3).
Intracavernosal injections, surgical penile pros-
theses, and specialized vacuum devices are possi-
ble options for men with SCI who do not respond
well to PDE-5 inhibitors. Considering that most of
them cannot ejaculate, techniques like penile vi-
bratory stimulation (PVS) or electroejaculation
(EE]) are highly successful in obtaining sperm for
artificial insemination.

Surgical sperm retrieval is regarded as the last
option when EE] and PVS are not successful or tol-
erated. Current advances in assisted reproductive
technologies, such as intravaginal insemination,
intrauterine insemination, and in vitro fertiliza-
tion, have led to favorable pregnancy rates despi-
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te impairments in semen quality in men with spi-
nal cord injuries (28).

The process of adjustment can be aided by behav-
ior modification and the treatment of depression

and anxiety using methods like cognitive behav-
ioral therapy, mindfulness-based cognitive ther-
apy, interpersonal psychotherapy, and psy-
choeducation (29).

Treatment strategies for sexual dysfunction in
men with SCI

I

Erectile dysfunction Anejaculation

Conception difficulties Psychological changes

e PDE-5 inhibitors(i.e. sildenafil,
vardenalil tadalafil)

o Intracaversosal injections

« Specialized vacuum devices

e Surgical penile prostheses

® Penile vibratory stimulation
® Electroejaculation
® Surgical sperm retrieval

o [ntravaginal insemination
® [ntrauterine insemination

® Cognitive behavioral therapy
® [nterpersonal psychotherapy

® [n vitro fertilization ® Psychoeducation

Figure 2. Sexual dysfunction treatment options in men with SCI.

DISCUSSIONS

Most men with SCI have severe impairments in
their reproductive and sexual functioning as a re-
sult of abnormalities in their semen and/or ejac-
ulatory, erectile dysfunction (30). In addition to
the direct and indirect effects of neuronal damage
in people with spinal cord injury, social, cultural,
and personal contexts may also affect an individ-
ual's capacity to view sexual activities as pleasur-
able and fulfilling (31). There is substantial evi-
dence to support the idea that societal stigmas
and misconceptions about people with disabili-
ties, which see them as asexual, create obstacles
to men with traumatic spinal cord injuries receiv-
ing sexual health rehabilitation (32).

It's important to note that while genetic studies
may provide valuable insights into the mecha-
nisms underlying infertility in men with SCI, com-
prehensive clinical assessments and interdiscipli-
nary approaches involving urologists, endocrinol-
ogists, and reproductive specialists are typically

CONCLUSIONS

necessary to evaluate and manage infertility in
this population.

The reviewed articles predominantly agree that
men with traumatic spinal cord injuries have
medical options to address their sexual health.
Treatment should be integrated with the patient's
residual sexual potential. Considering the com-
plex nature of sexual dysfunction and its effects
on multiple aspects of patients' quality of life,
pharmacological and psychological approaches
may be combined to produce appropriate therapy
alternatives.

Comprehensive, long-term studies are crucial in
understanding the evolving nature of sexual dys-
function in men with SCI and the effectiveness of
various interventions over time. It is also essen-
tial to develop and implement training programs
for healthcare providers to enhance their
knowledge and sensitivity in addressing the sex-
ual health concerns of men with SCI.

1. SCIremains an important cause of sexual dysfunction in men, affecting each aspect of their lives.
Studying sexual dysfunction in disabled men is essential for promoting comprehensive healthcare,
supporting mental health, fostering healthy relationships, and advocating for the rights and inclu-
sion of individuals with disabilities. It contributes to a clearer understanding of the challenges
faced by this population and facilitates the development of targeted interventions and support

systems.

2. Current studies in the field of sexual health of people with physical disabilities are limited, with
the vast majority approaching the subject from a social rather than a medical perspective. Under-
standing the mechanisms affecting sexual function in people with SClI is of particular practical in-
terest, both in medical practice and in subsequent studies on patients.
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3. A wealth of evidence indicates that stigma from society and oneself maintains stereotypes about
men with disabilities as asexual and/or unattractive, which adds even more obstacles to the pro-
vision of sexual health rehabilitation services for men who have suffered traumatic spinal cord

injuries.
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