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Abstract

Erectile dysfunction is a common complication of diabetes mellitus that affects the quality of life 
of male patients, having a strong negative psychological impact, sometimes requiring specialized 
counseling. 

Although the etiology of this complication may be multifactorial, it is clear that it usually has a 
strong organic component.
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Introduction
Penile erection caused by sexual arousal 

involves both sexual desire and modificati-
ons in length, circumference and firmness of 
the penis, as a result of the complex interac-
tion between multiple endocrine, vascular, 
psychological and neurological factors.

Physiologically, the erection is triggered 
by the autonomic nervous parasympathetic 
system, having as substrate the increase of 
the level of nitric oxide (NO) in the penile 
trabecular arteries and in the penile smooth 
muscle. 

As a result, the arteries dilate, causing 
the corpus cavernosum of the penis and, to 
a lesser extent, the body of the corpus spon-
giosum to fill with blood; at the same time, 
the ischio-cavernous and bulbous-spongious 
muscles compress the veins of the corpora 
cavernosa, restricting the exit and circulation 
of blood from this level.

Penile erection is generated by two 
mechanisms:

1) reflex erection, achieved by direct 
contact with the recipient cells in the penile 
gland, and, respectively,

2) neuro-psychogenic erection, which is 
achieved through erotic or emotional stimuli 
in the brain.

The first mechanism involves the periphe-
ral nerves and the lower parts of the spinal 
cord (S2-S4), and, respectively, the second 
mechanism acts under the auspices of the 
brain limbic sys, in both cases requiring an 
intact neural system to determine a complete 
and successful erection.

Stimulation of the penile tree by the ner-
vous system leads to the secretion of nitric 

oxide which determines the relaxation of the 
smooth muscles of the corpus cavernosum 
(penile main erectile tissue) and subsequently 
the erection of the penis. In addition, both 
adequate testosterone (produced at the testi-
cular level) and a functionally intact pituitary 
gland are required for the development of a 
healthy erectile system.

Sexual dysfunctions are the consequence 
of hormonal deficiencies, nervous system di-
sorders, lack of adequate penile blood supply 
or of psychological problems.

Spinal cord injury causes sexual dysfunc-
tion, including erectile dysfunction.

Restriction of penile blood flow may 
occur due to endothelial function affected 
by common causes associated with coronary 
heart disease, but may also be caused by pro-
longed exposure to strong light.

Erections during sleep or on waking 
are known as nocturnal penile tumescence 
(NPT). The absence of nocturnal erection is 
often used to distinguish between the com-
plex causes of erectile dysfunction and those 
of impotence.

The erection disappears when the pa-
rasympathetic nervous activity is reduced to 
its initial value.

Diabetic neuropathy is defined by all the 
neurological, anatomical and clinical disor-
ders that occur in and caused by diabetes 
mellitus.

Sexual dysfunction is a common, underdi-
agnosed complication of diabetes, associated 
with a poorer quality of life and may include 
libido disorders, ejaculatory problems and 
erectile dysfunction.



Journal of Clinical Sexology - Vol. 5; No.2: April- June 2022 75

www.journalofclinicalsexology.com

Sexual Dysfunctions in Diabetic Neuropathy
Anca Arămescu MD

Ejaculation disorders are common disor-
ders of sexual function in diabetic male, whi-
ch occur in 32% to 67% of cases. 

These range from retrograde ejaculation 
to premature or delayed ejaculation. Retro-
grade ejaculation most often occurs as a con-
sequence of autonomic neuropathy, in whi-
ch a quantity of sperm reaches the bladder 
through the smooth sphincter, which causes 
retrograde ejaculation. 

In this context, the man does not ejaculate 
at all or ejaculates small amounts of sperm 
through the urethra, thus being an important 
cause of infertility, the fertilization of the 
ovum being reduced or null.

Erectile dysfunction is the most common 
form of diabetic neuropathy, with a prevalen-
ce of up to 80% in diabetic men. It is defi-
ned as the inability to achieve or maintain a 
sufficient erection for satisfactory sexual per-
formance, being more common in those male 
patients with type 1 diabetes and is almost 
always organic in its etiology. 

The main anomaly seems to be in the pa-
rasympathetic autonomic nervous system, 
responsible for penile rigidity, but also in the 
sympathetic autonomic nervous system, whi-
ch is responsible for ejaculation. 

Psychogenic factors and the numerous 
drugs administered to the patient with chro-
nic diseases (antidepressants, hypotensors: 
beta-blockers, calcium channel blockers, or 
cholesterol-lowering drugs: statins, fibrates) 
may play a role in the etiopathogenesis of 
sexual dysfunction, although recent studies 
have not confirmed this. assumption.

Complications of diabetes are associated 
with an increased risk of erectile dysfunction 
and include peripheral or autonomic neuro-
pathy, nephropathy, and diabetic retinopathy.

Important risk factors were identified 
such as: 

-older age, 
-poor glycemic control, 

-duration of diabetes 
and potential risk factors, such as: 

-hypertension, 
-microalbuminuria, 

-cardiovascular disease, 
-elevated body mass index, 

-smoking, 
-hypoinsulinemia , 
-dyslipidemia and 

-ethnicity.
Alteration of neuropathy tests, such as the 

abolition of thermal or vibratory sensitivity 
(especially affecting small and large nerve 
fibers), altered deep breathing or of urinary 
flow - caused by sympathetic autonomic ner-
vous system neuropathy - may indicate the 
presence of erectile dysfunction.

Diabetic autonomic nervous system neu-
ropathy plays a central role in the etiopatho-
genesis of erectile dysfunction associated 
with other factors that may cause:

- Endothelial dysfunction expressed by 
decreased synthesis, release or activity of ni-
tric oxide (NO). This is mediated by the same 
changes as in other diabetic complications: 
chronic hyperglycemia underlying the acti-
vation of the polyol pathway, with accumu-
lation of final glycosylation products named 
in the literature AGE (Advanced Glycation 
End products), activation of protein kinase C, 
flow increased by hexosamine and elevated 
plasma endothelin B levels.
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are not yet well defined.

The inverse correlation between testost-
erone and insulin resistance was observed; 
the testosterone-deficient men have higher 
levels of insulin resistance, which can lead to 
an increased risk of Type 2 Diabetes Mellitus 
(T2DM). 

Testosterone deficiency determines obe-
sity, abnormal lipid metabolism and lower 
expression of glucose transporter type 4 
(GLUT4) in muscle cells and adipocytes, 
with decreased glucose transport and insulin 
sensitivity and, consequently, increased risk 
of T2DM.

Given the interrelationship between tes-
tosterone deficiency and diabetic predispo-
sition, prophylactic testosterone therapy in 
certain patients at risk of developing type 2 
diabetes may be considered, with the amen-
dment that testosterone replacement therapy 
in the elderly is burdened with a potential 
severe risk, manifested by the appearance of 
prostate tumor pathology.

- Testosterone levels in female have a di-
fferent pattern than in male: higher than nor-
mal testosterone levels in women are more 
commonly associated with insulin resistance 
and type 2 diabetes. 

In female, testosterone is associated with 
maintaining libido after menopause, but also 
significantly high serum testosterone levels 
may cause irregular menses, increased body 
pilosity and muscle mass, respectively.

In women, sexual dysfunction occurs 
mainly in type 2 diabetes and is more diffi-
cult to assess; the symptoms are dominated 
by decreased sexual desire, libid and vaginal 
lubrication, respectively dyspareunia and de-
creased ability to reach orgasm.

AGEs form covalent bonds with collagen, 
which leads to thickening of the vascular 
wall, decreased elasticity and atherosclerosis. 

Thus, the abnormal production of AGEs 
leads to a decrease in the compliance of the 
corpus cavernosum and to disorders in the 
relaxation of smooth muscles by generating 
free radicals that interact with NO. 

Increased endothelin B receptors (loca-
ted mainly in the vascular endothelium) and 
its ligand tend to induce vasoconstriction by 
NO.

The persistence of hyperglycemia causes 
the progressive loss of normal endothelium 
and smooth muscle cells in the corpus caver-
nosum and their replacement with fibrotic 
tissue, which leads to complete erectile dys-
function in about 2 years from the onset of 
the first symptoms.

- In male patients with peripheral neuro-
pathy, the sensory impulses from the shaft 
and the glans of the penis to the reflexoge-
nic erectile center are affected, as well as the 
innervation through the pudendal nerve of the 
pelvic floor muscles. 

This limits the contraction of the bulbo-
cavernous and ischiocavernous muscles, and 
therefore the decrease in venous flow from 
the corpora cavernosa, necessary to maintain 
an erection.

- Androgen hormones deficiency plays a 
more important role in the sexual interest, 
motivation and libido determinism than in 
erectile capacity per se. 

Numerous studies have found low testost-
erone levels in diabetic patients, but the pre-
cise molecular mechanisms underlying the 
link between testosterone and type 2 diabetes 
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In patients with diabetes, screening for 
erectile dysfunction should be performed as 
soon as a definite diagnosis of DM is made. 
Validated questionnaires, recommended in 
detecting sexual impotence such as: Interna-
tional Erectile Function Index (IEFI) or Sex 
Health Inventory for Men (SHIM) present 
the advantage of having both the sensitivity 
and specificity needed for screening and for 
evaluating the response to treatment.

For the evaluation of hypogonadism, the 
ADAM (Androgen Deficiency in the Aging 
Male), (Fig.1), questionnaire is the most wi-
dely accepted screening tool and, although 
the measurement of bioavailable testosterone 
is recognized as a reference biochemical con-
firmation method, the serum level of total tes-
tosterone may be used when that of bioavai-
lable testosterone is inaccessible.

Phosphodiesterase type 5 (PDE-5) inhibi-
tors appear to be less effective in the presence 
of hypogonadism, while testosterone treat-
ment is effective in about half of men who do 
not respond to PDE-5 inhibitors.

In contrast, intra-cavernous injections 
with prostaglandin E1 help to differentiate 
neurogenic and vascular impotence/erecti-
le dysfunction, being able to determine an 
erection in the case of dysfunction caused by 
psychogenic factors.

Other diagnostic methods are: measuring 
the volume and stiffness of the penis at night 
- their absence for 3 nights is a strong indicator 
of impotence / organic erectile dysfunction; 
measuring the sensory-motor nervous conduc-
tion velocity at the level of the dorsal nerve of 
the penis (its decrease pleading for the neuro-
pathic nature of impotence, as well as lengthe-
ning the latency of the bulbocavernos reflex).

Fig. 1 ADAM Questionnaire- adapted
after: https://www.menshealthmelbourne.com.

au/pdf/low-testosterone-questionnaire.pdf.
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ADAM questionnaire 
about symptoms of low testosterone
(Androgen Deficiency in the Aging Male)

This basic questionnaire can be very use-
ful for men to describe the kind and severity 
of their low testosterone symptoms.

1. Do you have a decrease in libido (sex dri-
ve)?  Yes No

2. Do you have a lack of energy? Yes No
3. Do you have a decrease in strength and/or 

endurance? Yes No
4. Have you lost height? Yes No
5. Have you noticed a decreased "enjoyment 

of life" Yes No
6. Are you sad and/or grumpy? Yes No
7. Are your erections less strong? Yes No
8. Have you noticed a recent deterioration in 

your ability to play sports? Yes No
9. Are you falling asleep after dinner? Yes No
10. Has there been a recent deterioration in 

your work performance? Yes No

If you Answer Yes to number 1 or 7 or if 
you answer Yes to more than 3 questions, you 
may have low Testosterone.
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Intracavernous injections of prostaglan-
din E1 have been shown to be effective in the 
long-term treatment of ED in diabetic pati-
ents, regardless of DM type (1 or 2). Pros-
taglandin E1 stimulates adenyl cyclase, thus 
increasing the level of cyclic adenosine mo-
nophosphate (cAMP), causing smooth mus-
cle relaxation and vasodilation, thus being 
largely independent of any stimulation. 

Despite the fact that 99% of injection-in-
duced erections were rigid enough to be re-
ported by patients with diabetes, treatment is 
sometimes discontinued by them due to re-
tention of the injected substance in the penile 
structure or to side effects (penile fibrosis or 
pain).

PGE-1 intraurethral gels or suppositories: 
are a standard treatment that is well accep-
ted by patients, due to simple administration, 
with an efficacy rate of over 50% in diabetic 
males. 

However, the lower efficacy compared 
to intracavernous injections, the higher cost 
and its side effects (especially urethral pain), 
make patients prefer intracavernous injecti-
ons in case of inefficiency of PDE5 inhibitors.

The penile implant is reserved for diabetic 
patients in whom the medical management 
of ED has failed, remaining an effective and 
safe solution, subject to the risk of prosthetic 
infection. 

In a study of 372 men who had a three-
part inflatable penis implanted, approxima-
tely 86% of patients reported that the devi-
ce was functional five years postoperatively, 
and 79% of them reported using the device at 
least bi-monthly.

At present, there are numerous therapeutic 
options regarding erectile dysfunction. 

PDE-5 inhibitors (Sildenafil-proven supe-
rior efficacy, Vardenafil and Tadalafil) are the 
mainstay of Erectile Dysfunction (ED) treat-
ment. 

They block the hydrolysis of cyclic gu-
anosine monophosphate into guanosine 
5`-monophosphate, thus potentiating the 
effect of nitric oxide in the penis, increasing 
blood flow and facilitating erection. 

Contraindications for PDE-5 inhibitors 
include: unstable coronary angina, untreated 
cardiac ischemia or nitrate derivative treat-
ment in men with diabetes compared to the 
general population; this fact can be attributed 
to a weakened vasomotor tone, among others.

In patients who do not respond to treat-
ment with PDE-5 inhibitors, the use of a 
vacuum penile constriction device (also 
called penis pump or vacuum pump) should 
be considered. Over 70% of diabetic pati-
ents reported satisfactory erections; however, 
about 30% of patients use it discontinuously 
due to possible pain in the penis, inadequate 
stiffness, failure to ejaculate, a “cold” erecti-
on sensation of the penis or even a tumescent 
appearance.

Yohimbine, a selective alpha-2-adrenergic 
receptor antagonist, has both central and pe-
ripheral action. The people of Cameroon use 
yohimbine as an aphrodisiac. It also has im-
portant fat burning properties, as well as in-
creasing the natural secretion of testosterone, 
which is important in increasing male sexual 
potency.
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Conclusions 

Erectile dysfunction is a common com-
plication of diabetes mellitus, which affects 
the quality of life of male patients, having a 
strong negative psychological impact, and 
may require counseling in case of depression 
occurence. 

Although the etiology of this complica-
tion may be multifactorial, it is clear that it 
usually has a strong organic component.

The DCCT clinical trials (Diabetes Con-
trol and Complications Trial) and UKDPS 
(United Kingdom Prospective Diabetes 
Study) have shown that strict glycemic con-
trol is effective both in primary prevention 
and as a secondary intervention in the presen-
ce of diabetic neuropathy.

Improving lipid control and adopting a 
healthy lifestyle should also be considered ie 
quitting smoking, optimal BMI, at least 150 
minutes of moderate physical activity per 
week, limiting alcohol consumption, a har-
monious conjugal life and good stress mana-
gement.
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