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Multiple sclerosis and sexual dysfunction

Zhen-Ni Guo, Si-Yuan He, Hong-Liang Zhang, Jiang Wu and Yi Yang

Multiple sclerosis (MS) is a chronic inflammatory demyelinating disorder of the central nervous system characterized by episodic and

progressive neurologic dysfunction resulting from inflammatory and autoimmune reactions. The underlying pathogenesis of MS

remains largely unclear. However, it is currently accepted as a T cell-mediated autoimmune disease. Among other clinical

manifestations, sexual dysfunction (SD) is a painful but still underreported and underdiagnosed symptom of the disorder. SD in MS

patients may result from a complex set of conditions and may be associated with multiple anatomic, physiologic, biologic, medical and

psychological factors. SD arises primarily from lesions affecting the neural pathways involved in physiologic function. In addition,

psychological factors, the side effects of medications and physical symptoms such as fatigue, muscular weakness, menstrual changes,

pain and concerns about bladder and bowel incontinence may also be involved. Since MS primarily affects young people, SD secondary

to MS may have a great impact on quality of life. Thus, maintaining a healthy sexual life with MS is an important priority. The treatment

of SD requires multidisciplinary teamwork and cooperation among specialists, individual patients, partners and the society.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating dis-

order of the central nervous system (CNS) characterized by episodic

and progressive neurologic dysfunction resulting from inflammatory

and autoimmune reactions.1 The onset of MS mainly occurs in younger

persons between the ages of 20 and 40 years, and the symptoms are

usually complex and have a great impact on patients’ quality of life

(QoL).2 Among other clinical manifestations, sexual dysfunction (SD)

is a painful but still underreported and underdiagnosed complication of

MS. Therefore, a comprehensive understanding of SD secondary to MS

is important.

MS: AN AUTOIMMUNE DISORDER OF THE CNS

Pathogenesis of MS

MS occurs as a result of some combination of genetic, environmental

and infectious factors; the disorder may also involve other factors such

as vascular problems.3 The most widely accepted hypothesis for MS

pathogenesis is an autoimmune mechanism.4–6 In the CNS, immune

cells cause myelin and axonal damage, and consequently, result in

variable loss of neurologic functions.7 In the brains of MS patients,

these promyelinating neurosteroidal functions are impaired; hence,

Leitner8 proposed a new hypothesis, suggesting that a deficiency of

neurosteroids such as progesterone in the CNS leads to dysmyelina-

tion characterized by an altered myelin protein composition, which

may play a decisive role in the pathogenesis of MS.

Clinical subtypes of MS and the McDonald criteria for the diagnosis

of MS

MS can be divided into four clinical subtypes: relapsing–remitting

MS (RRMS), secondary progressive MS, primary progressive MS and

progressive relapsing MS (Figure 1).4,9 Later, clinically isolated syn-

drome was recognized; this syndrome refers to the first attack of

MS.10,11 The McDonald criteria for MS diagnosis were introduced in

2001,12 and have experienced two major revisions, i.e., in 2005 and 2010,

respectively.13,14 The 2010 revision simplified and speeded diagnosis,

howbeit maintaining adequate sensitivity and specificity.15

MS AND ENDOCRINE DISORDERS

Endocrine disorders have been found in MS. Although the pathogen-

esis is poorly understood, both the hypothalamic–pituitary–adrenal

(HPA) axis and the hypothalamic–pituitary–gonadal (HPG) axis

might be implicated.

The HPA axis

The HPA axis plays an important role in the control of the disease

process in MS. In 1994, Michelson et al.15 found elevated basal plasma

levels of cortisol, adrenocorticotropic hormone and adrenals in MS

patients,16 Huitinga et al.17 observed a pronounced activation of cor-

ticotropin-releasing hormone neurons and increased cortisol in the cer-

ebrospinal fluid of MS patients; these findings indicate the activation

of the HPA axis. Ysrraelit et al.18 studied 173 patients with MS and found

that all patients displayed higher concentrations of cortisol, adrenocor-

ticotropic hormone and dehydroepiandrosterone sulfate in plasma than

controls, suggesting HPA hyperactivity. Later, Huitinga et al.19 found

that the more active MS lesions were present in the hypothalamus, the

shorter the disease duration was until the moment of death.

The HPG axis

Various types of inflammation are known to disrupt the HPG axis and to

interfere with gonadal hormone production and reproductive function.20
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The pathophysiology of MS is complex, with demyelination and axonal

degeneration contributing to inflammatory neurodegenerative pro-

cesses.21 Sex steroids have a trophic, maturation-stimulating, and sur-

vival-promoting role for neurons in the developing and, presumably,

adult brains.21 Progesterone derivatives seem to act as promyelinating

factors in the slow, but continuous process of myelin maintenance.

Estradiol induces the transcription of progesterone receptors while stimu-

lating de novo synthesis of neuroprogesterone by astrocytes in the brain.22

Both estrogen and progesterone can directly protect neurons from apop-

tosis by interfering with intracellular cell death cascades.21 Clinical data

point to a disturbance of steroid hormone metabolism in MS. The disease

itself can affect sex hormone levels, owing to damage in the hypothalamic

regions, dysfunction of the HPG axis, or an altered metabolism.21

Gender may affect the susceptibility to and the course of MS; the

disease has a greater prevalence and a better prognosis in women than

in men.23,24 The clinical course of MS in women is frequently related to

the menstrual cycle. At the beginning of menstruation, when a lower

level of progesterone is present, more frequent relapses or worsening

of symptoms is observed in MS patients.22,25 Multiple lines of evidence

indicate that pregnancy is associated with attenuated clinical symp-

toms and a decreased relapse rate.9,26,27 The prospective European

Pregnancy in Multiple Sclerosis study of 227 pregnancies found that

the relapse rate increased during the first 3 months post partum, after

the drop in sex steroid levels. The rate of relapse was reduced during

the last 3 months of pregnancy,28 when the concentrations of estrogen

(estradiol and estriol) and progesterone in the cerebrospinal fluid are

higher. In addition, Simon et al.29 found that low testosterone levels

occur in approximately 50% of patients with MS (females 57% and

males 44%). Low hormone levels are associated with increased disease

activity. Safarinejad et al.30 studied the hypothalamic–pituitary–testis

axis of 68 male MS patients aged 18 years or older and found that the

total sperm count, sperm motility and percentage of sperm with nor-

mal morphology were lower in MS patients when compared with

controls. They explained that the demyelination process and cytokines

may alter the hypothalamic–pituitary–testis axis and testicular func-

tions, resulting in low levels of serum sex hormones.30 Tomassini et

al.31 found lower levels of serum testosterone in women with MS than

in controls. Women with the lowest testosterone concentrations had

more brain lesions detected by magnetic resonance imaging (MRI).

Furthermore, a positive correlation was observed between testoster-

one concentrations and both tissue damage on MRI and clinical dis-

ability.31 In men, higher estradiol levels were associated with a greater

degree of brain tissue damage revealed by the extent of T2 hyperin-

tense and T1 hypointense lesions.31 Interestingly, sex steroid supple-

mentation might be beneficial for MS patients. Both anti-

inflammatory actions on the immune system or CNS and direct neu-

roprotective properties might be implicated.32,33

MS-ASSOCIATED SD

The sexual response cycle

The normal male sexual response cycle can be divided into libido

(or sexual desire), erection, ejaculation, orgasm and detumescence

(Figure 2).34–36 The female sexual response cycle, which follows a

pattern similar to that in men, has four main elements: libido, arousal,

orgasm and satisfaction.37 The integrity of the sexual response cycle is

essential to human sexual response and functioning; any damage may

result in SD.37

SD in the general population

In 1992, the National Health and Social Life Survey, which included

1410 men aged 18–59 years throughout the United States, revealed

that the prevalence of any form of SD in men was 31%, with ‘climax-

ing’ or ‘ejaculating too rapidly’ the most commonly reported form of

dysfunction.38,39 The Global Survey of Sexual Attitudes and Behavior

represented a collection of data from more than 27 000 men and

women aged 40–80 years, in which ‘early ejaculation’ was the most

commonly reported SD in men occurring at a rate of 14%; this was

followed by ‘erectile difficulties’, with an overall rate of 10%.39,40

In a cohort of 703 Viennese women, approximately 22% of the

women reported low sexual desire; 35% reported arousal problems

and 39% reported orgasmic difficulties. Sexual pain disorders were

reported by 12.8% of the samples.41 The National Health and Social

Life Survey found that SD affected about 43% of women; the most

common self-reported sexual problem was low desire (38.7%), followed

by reduced arousal (26.1%) and orgasm difficulties (20.5%).38,39

MS is associated with higher incidence of SD

Chronic medical conditions, including MS, are frequently associated with

SD.42 MS has a detrimental impact on the sexuality of both men and

women.42 The most common complaints of SD in men with MS are

erectile dysfunction (ED, 50%–75%), ejaculatory dysfunction and/or

orgasmic dysfunction (50%), reduced libido (39%) and anorgasmia

(37%).42–45 The frequency of SD is higher in female MS patients in

comparison to the general population, with about 40%–74% of female

MS patients suffering from sexual problems.42 The most frequently

described SD in women are reduced libido, difficulty in achieving orgasm,

reduction in the tactile sensations originating from the thigh and genital

regions and vaginal dryness with consequent dyspareunia.21,46,47 Zorzon

et al.48 found that anorgasmia or hyporgasmia (37.1%), decreased vaginal

lubrication (35.7%) and reduced libido (31.4%) were more commonly

reported by women with MS, and impotence or ED (63.2%), ejaculatory

dysfunction and/or orgasmic dysfunction (50%) and reduced libido

(39.5%) were most commonly reported by men. The symptoms and

potential treatment strategies of SD are shown in Table 1.35

The pathogenesis of SD in MS is largely unclear. Postulated patho-

geneses are illustrated in Figure 3. One well-accepted hypothesis is that

SD arises from spinal cord damage due to autoimmune responses.1,35

Recently, however, experts have suggested that SD in MS may be due

not only to lesions affecting the neural pathways involved in physiologic

Figure 1 The four common subtypes of MS according to the clinical course.

RRMS: at least one clinical attack results from demyelination (relapsing phase),

followed by complete or partial recovery (remitting phase). SPMS: neurologic

deficits are continuously and gradually worsening, after a period of RRMS.

PPMS: symptoms continue to worsen after the onset of the disease, without an

apparent relapsing–remitting turnover. PRMS: MS with features of both PPMS

and RRMS. MS, multiple sclerosis; PPMS, primary progressive MS; PRMS, pro-

gressive relapsing MS; RRMS, relapsing–remitting MS; SPMS, secondary pro-

gressive MS.
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function, but also to psychological factors, the side effects of medica-

tions, physical symptoms such as fatigue, muscular weakness, changes

in menses and pain, and concerns about bladder and bowel incontin-

ence.35 This is a complex set of conditions associated with multiple

anatomic, physiologic, biologic, medical and psychological factors.49

Sex steroids play an essential role in modulating sexual function.50

Estrogens play a vital role in the physiologic function of tissues through-

out the body, including the CNS and lower genital tissues; androgens

influence the development of female sexual function and represent the

immediate precursors to estrogen.50 They can affect sexual desire,

mood, energy and well-being of patients.8,50,51 Hormonal imbalances

in MS have been reported in many studies.15,16,20–22 Lombardi et al.52

studied 55 women of reproductive age; 36.4% showed abnormal hor-

monal levels. In male patients with MS, ED and ED might be partially

correlated to the reduced blood testosterone levels. Male MS patients

with SD had abnormally low serum testosterone levels, ED and dimi-

nution in libido. After treatment with testosterone, sexual function was

remarkably improved.32,51

Psychological factors are another important cause of SD. Janardhan

et al.53 investigated 60 subjects with MS and assessed their QoL in MS

using the Multiple Sclerosis QoL-54 score and demonstrated that

fatigue and depression were independently associated with an impaired

QoL in MS. Marrie et al.54 studied the mental comorbidity of

8983 patients with MS and reported that mental comorbidity

affected 4264 (48%) responders. Depression was the most frequently

comorbidity (4012, 46%), and additional depression was found among

16.2% of patients not reporting any mental comorbidity, suggesting

that it is often undiagnosed and undertreated. Alshubaili AF assessed

the QoL of 170 MS patients, including 145 (85.3%) with RRMS and 25

with secondary progressive MS; this study also found that depression

was the most common significant covariate of QoL domains.55

In addition, the side effects of treatment for MS should be emphasized.

One of the adverse effects of antidepressants is delayed orgasm or loss of

orgasm response. Between 30% and 60% of patients treated with selective

serotonin-reuptake inhibitors may experience some form of treatment-

induced SD.56 Selective serotonin-reuptake inhibitor-induced SD may be

overcome with lowering doses, or by switching to an antidepressant with

a low propensity to cause SD (bupropion, mirtazapine, nefazodone and

reboxetine), or through the addition of 5-hydroxytryptamine receptor

two antagonists (mirtazapine and mianserin).57 Other antidepressants,

such as bupropion, nefazodone and mirtazapine, are associated with SD

to varying extents.56 Some supportive treatments such as urinary cathe-

ters may also interfere with a patient’s sex life.35

Studies have suggested that SD in MS reflects three levels of influ-

ence.35 Primary SD directly affects the neural pathways for sexual

functions (direct physical), e.g., genital sensations resulting from

lesions in the spinal cord. Secondary SD plays a critical role in limiting

sexual expression due to fatigue and physical limitations (indirect

physical).35 Fatigue is one of the most common and disabling symp-

toms in MS.35 Sensory deficits are also very common in women (about

60%), and sensory symptoms from the trunk and genitals correlated

with orgasmic quality.58 Bladder and sexual problems are common

among MS patients, even for those who have had MS for a relatively

short period of time. Bladder and sexual functions share the same

segments of autonomic control.58 Other symptoms such as bladder

dysfunction, including frequency, urgency, incontinence and obstruct-

ive symptoms with urinary retention, can also be observed in MS

patients.35 In addition, the effect of disability (measured by the

expanded disability status scale, EDSS) cannot be ignored in secondary

SD. Hutler et al.58 found a significant correlation between lower EDSS

scores and negative sexual changes such as decreased lubrication, dis-

appearance of clitoral erections and decrease in orgasmic capacity and

sensations in 47 women with MS. However, another study of 41

women with MS found that EDSS scores did not correlate to the female

sexual function index.59 Tertiary SD arises from the psychological,

emotional or cultural effects of living that can interfere with sexual

feelings and the sexual response.35,42 The most prominent symptom is

depression. The correlation found between SD and depression may

partially explain the high frequency of SD in MS patients.60 The poten-

tial factors that predispose MS patients to SD are shown in Table 2.35

Interestingly, studies using experimental autoimmune encephalo-

myelitis, an animal model of MS, showed that the function of penile

erection was affected in experimental autoimmune encephalomyelitis,

evidenced by ultrastructural pathologic changes of the penile cavern-

ous tissue.61 This finding indicated that changes of the penile cavern-

ous tissue may be one of the important mechanisms of ED caused by

MS. The International Index for Erectile Function in men and Female

Figure 2 The normal male sexual response cycle can be divided into libido (or

sexual desire), erection, ejaculation, orgasm and detumescence.

Table 1 Therapies for various sexual dysfunction in multiple sclerosis

Dysfunction Symptoms Treatment

Sexual desire dysfunction Decreased sexual desire or motivation Sex steroids therapy (testosterone), psychotherapy

Sexual arousal dysfunction Males: diminished feelings of sexual excitement

and sexual pleasure and/or erectile dysfunction

Females: diminished feelings of sexual excitement

and sexual pleasure and/or vulval swelling

Drugs: phosphodiesterase type 5 inhibitor, adrenoceptor

antagonists, dopamine agonist, prostaglandin

Drugs: Vaginal lubricants, sildenafil

Ejaculatory dysfunctions Delayed or absent ejaculation Drugs: Midodrine, yohimbine

Orgasmic dysfunctions Diminished or absent orgasms Availability of oral medication and a multidisciplinary

teamwork and cooperation

Sexual pain disorder Female dyspareunia Anesthetic gels, pain modulation, specialist care

Multiple sclerosis and sexual dysfunction
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Sexual Function Index in women are helpful in assessing all sexual

function domains and also in evaluating the impact of a specific treat-

ment.62 Pudendal somatosensory evoked potential testing is an emer-

ging tool for evaluation of the genital somatosensory pathway

disruption in MS-induced ED.63

TREATMENT OF SD IN MS

SD has a great impact on QoL,2 and maintaining a healthy sexual life

with MS is an important priority. The management of male SD has

advanced considerably with the availability of oral medication, but

therapeutic strategies in SD are still not satisfactorily established.35,64

Drug treatment for SD in MS

The first-line therapies for male SD are phosphodiesterase type 5 inhi-

bitors. Fowler et al.64 studied 217 men with MS and found that sildenafil

treatment for ED in men with MS was effective and well tolerated.

Tadalafil also proved effective in the treatment of ED in MS.65

However, a study by Safarinejad indicated that sildenafil had little effect

on MS-associated emergent ED when compared with a placebo.66 Food,

especially fatty food, which can affect the pharmacokinetic profiles of

sildenafil may explain this discrepancy.67 Dopamine agonists, e.g., apo-

morphine are also effective for MS patients with ED.68 Alprostadil

(prostaglandin E1) and adrenoceptor antagonists (phentolamine) have

been proven useful (Table 3).69,70 Priapism, a pathologic erection that

lasts longer than 4 h despite lack of sexual stimulation, is a complication

in patients treated with intracavernous (1%) or intraurethral (,1%)

application of these vasoactive drugs. Patients should be informed of

this complication and advised to seek treatment, if erection lasts longer

than usual.35 Dose titration during the initial stages was recommended

to avoid priapism.70 In contrast to the many therapeutic options avail-

able for men, drug treatment for women is limited. Dachille et al.71

studied 97 women and 124 men with SD and revealed that sildenafil was

effective and safe in the treatment of SD in both sexes. However,

Dasgupta et al.72 found that sildenafil only produces a limited benefit

(such as an increase in vaginal lubrication) in some women with SD.

Thus, this drug seems unlikely to help all female patients with neuro-

genic SD. Sildenafil citrate may also be effective in women with female

sexual arousal disorder secondary to MS, diabetes or antidepressant use;

however, more trials in these patient populations are required to con-

firm these findings.73

Recently, combination therapies have been adopted for more

refractory cases of ED.74 Published combination therapies include

phosphodiesterase type 5 inhibitor plus vacuum erectile device,

intraurethral medication, intracavernosal injection, androgen supple-

ment, a-blocker or miscellaneous combinations.74 Traditional

Chinese medicine has long been used in treating SD of various etiol-

ogies.75,76 More studies are warranted to explore the potentials of these

combination therapies or herbal medicines for the management of

MS-associated SD.

Hormone therapy

As mentioned previously, sex steroids play an essential role in

modulating sexual function in both men and women. Most patients

with MS have abnormal levels of sex steroids, so these steroids may

serve as potential therapeutic agents for SD. Foster et al.32 treated

four male MS patients with SD who had abnormally low serum

testosterone levels. After testosterone treatment, SD (both ED and

diminution in libido) was improved. Further studies showed that

sex steroids could protect the brain from demyelination and stimu-

late remyelination, which may be a new therapeutic tool for the

treatment of MS.33

Figure 3 SD in MS patients can be owing to lesions affecting the neural pathways that are involved in physiologic function, among which the HPA axis and the HPG axis

might be compromised. Psychological factors such as depression, side effects of medications and physical symptoms including fatigue and muscular weakness may

contribute to the pathogenesis of SD in MS. (2) denotes compromising effects. HPA, hypothalamic–pituitary–adrenal; HPG, hypothalamic–pituitary–gonadal; MS,

multiple sclerosis; SD, sexual dysfunction.

Table 2 Potential factors predisposing a multiple sclerosis patient to

sexual dysfunction

Levels Factors

Primary Lesions affecting the neural pathways for sexual functions

Secondary Effects of disability (muscle weakness, etc.)

Fatigue

Sensory deficit/dysesthesia/allodynia

Difficulties in attention or concentration

Incontinence

Other factors

Tertiary Psychological, emotional or cultural effects of living including:

Depression and other emotional problems

Altered self-image or low self-esteem

Change in the relationship with the partner

The side effects of drugs such as antidepressants, baclofen, etc.

Use of urethral indwelling catheter

Multiple sclerosis and sexual dysfunction
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Psychotherapy

Psychotherapy for sexual problems requires multidisciplinary team-

work and cooperation among specialists, partners and society. It

must be based on the belief that despite their disabilities, patients

with MS are still sexual persons with the ability to share love,

bonding, intimacy and sexual experiences.42,54,74 Foley et al.77

carried out a counselling intervention with nine couples utilizing

a quasi-experimental research design, which resulted in marked

improvements in affective and problem solving communication,

marital satisfaction and sexual satisfaction.

Other approaches

For some patients with neurogenic ED, somatosensory disturbances

might necessitate vibratory stimulation for achieving erection.

Often, a simple, store-bought vibrator applied to the glans penis

is sufficient to produce a satisfactory result. When the result is

transient, or if rigidity is not sufficient for vaginal penetration,

other agents can be used to augment the effect.45 The vacuum

erection device is another alternative in the management of neuro-

genic ED.45

Multidisciplinary approached to evaluation and management of SD

in MS

Given the complexity and multifactorial nature of SD, a multi-

disciplinary approach to the evaluation and management of SD

in patients with MS, incorporating the latest data from the fields

of urology, neurology, nursing, social work and psychology, is

necessary.42,45 One of the approaches used in handling problems

related to sexuality is the permission, limited information, specific

suggestions and intensive therapy model.35 It is a hierarchical

approach to the management of SD that guides healthcare profes-

sionals in assessing the needs of patients and planning appropriate

interventions.

CONCLUSIONS

SD in MS is a complex set of conditions, associated with multiple

anatomic, physiologic, biologic, medical and psychological factors. SD

has a great impact on QoL. The treatment of SD in MS requires multi-

disciplinary teamwork and cooperation among specialists, individual

patients, partners and society. Phosphodiesterase type 5 inhibitors are

first-line therapies for MS-associated ED in both male and female

patients. If oral agents are ineffective, second-line treatments such as

intracavernous or intraurethral application of prostaglandin E1 and

third-line therapies, such as surgical implantation of a penile prosthesis

or acuum erection device, may be indicated in male MS patients. For

female patients, hormone therapies and psychotherapy may serve as

important alternatives. Our review alerts the neurologists to the impor-

tance of paying more attention to the incidence of SD in MS patients.
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