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ABSTRACT: Erectile dysfunction is the persistent 
inability to achieve erection hard enough for sexual 
intercourse. Penile erection is initiated by various stimuli 
which leads to the release of NO from the nerve endings 
causing vasodilation and increased blood flow into the 
erectile tissues. This is accompanied by significant 
reduction in venous return creating the penile rigidity 
that is required for penetration. Erectile dysfunction may 
be vascular, psychogenic, neurological or drug related. 
The prevalence increases with increasing age. It could be 
as high as 90% in some selected populations of patients 
with diabetes which has prompted the call for screening 
of DM patients for the presence of ED. Different 
questionnaires are available for this purpose.  The 
pathophysiology of ED in DM is related to multiple 
mechanisms including endothelial dysfunction, 
accumulation of advanced glycation end products, 
oxidative stress and neuropathy. The relationship 
between ED and cardiovascular disease has been studied 
and results suggests thatED could be a warning sign for 
future cardiovascular events. The first line treatment of 
ED is with phosphodiesterase 5 inhibitors which is 
effective in more than half of cases. Other treatment 
modalities are intracarvenosal injections, penile 
implants and vacuum devices which are equally effective 
in patients with diabetes. 

Keywords; Diabetes mellitus, Erection, erectile 
dysfunction, Complications. 

1. INTRODUCTION 

Erectile dysfunction (ED) is a common yet an 
underestimated problem in diabetes.This is due to the 
unwillingness of patients to discuss sexual problems 
and inadequate questioning of healthcare providers 
about the sex life of individuals with diabetes. Sexual 
enjoyment is among the determinants of the overall 
quality of life. Hence, sexual problems like ED 
negatively impact the quality of life in individuals with 
diabetes mellitus (DM). Patients with DM often have 
multiple organic co-morbidities which can greatly 
affect sexual functioning. Also, psychogenic conditions 
e.g. depression are common in the diabetic population 
which can also cause or aggravate ED. The recognition 
of ED as an important diabetic complication has 
recently gained attention largely due to the numerous 
studies indicating a high prevalence of the problem in 
individuals with diabetes. This has lead to the call for 
screening of individuals with DM for ED and those with 
ED for DM.   

 

2. PHYSIOLOGY OF PENILE ERECTION 

Penile erection occurs as a result of complex interplay 
between neurological, psychogenic and vascular 
factors. The initiating event is usually visual, auditory, 
olfactory, tactile or imaginary stimuli1 or direct 
mechanical stimulation. The erectile tissuesof the penis 
consist of paired corpora carvenosa and corpus 
spongiosum which contains the urethra. The tissues are 
supplied by the branches of the internal pudendal 
artery2 which arises from the internal iliac artery3. 
Penile enervation is derived from the pudendal and 
carvenosal nerves and receives both sympathetic and 
parasympathetic supply4. In the flaccid state the 
sympathetic component dominates while the 
parasympathetic stimulation is responsible for 
erection5. Impulses generated by various stimuli travel 
in the parasympathetic neurons in the carvenous 
nerve5 stimulating the release of acetylcholine in the 
nerve terminals and triggers a cascade of cellular 
events that end up in vasodilatation and smooth muscle 
relaxation.  

Nitrous oxide (NO) is the major neurotransmitter 
mediating vasodilatation and carvenous smooth muscle 
relaxation6. It is released from both the nonadrenergic 
and noncholinergic neurons (NaNc) and the 
endothelium6. Initially known as the endothelium 
derived relaxing factor, it stimulates smooth muscle 
guanylate cyclase production thereby amplifying the 
synthesis of cyclic guanine monophosphate (cGMP)5,6. 
cGMP activates specific protein kinases causing 
phosphorylation of ion channels leading to inhibition of 
ca2+ and K+ influx and smooth muscle relaxation. 
Flaccidity results when cGMP is hydrolyzed to 
guanosine monophosphate by phosphodiesterase type 
5 (PDE5) which is a key regulator of cGMP activity5. 

During penile erection the dilatation of the carvenous 
and helicine arteries7 (and arterioles) permits 
increased blood flow into the coporacarvenosa which is 
the most important erectile tissue. Blood flow to other 
penile tissues is increased as well. This leads to the 
expansion of the sinusoids accompanied by venous 
compression thus reducing venous outflow. The 
emissary veins are occluded by the stretching of the 
tunica albuginea providing further inhibition of the 
venous outflow8,9. These events collectively results in 
increased intracarvenosal pressure and full penile 
erection is achieved. Further increased pressure is 
obtained with the compression of the base of the penis 
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by reflex contraction of the ischiocarvenous muscle 
yielding a rigid erection6,8.  

3. AIETIOLOGY OF ERECTILE DYSFUNCTION 

(a) Vascular; hypertension, atherosclerosis, 
diabetes mellitus, hyperlipidemia, obesity, 
peyronnie’s disease 

(b) Psychogenic; Depression, psychological stress, 
performance anxiety, relationships problems 

(c) Hormonal; Androgen deficiency, 
hyperprolactinemia 

(d) Neurological; multiple sclerosis, surgical 
procedures on the lumbar spine, stroke, spinal 
cord injury, Alzheimer’s disease 

(e) systemic illness; chronic renal failure 

(f) Drugs; antihypertensives, antiandrogens, 
antidepressants, alcohol use, cigarette smoke, 
antiepileptics, finastride.  

4. PREVALENCE OF ERECTILE DYSFUNCTION 
IN DIABETES 

The prevalence of ED among people with DM varies 
remarkably. This variation often reflects the regional or 
population characteristics, acceptable definition, study 
design and diagnostic criteria10. Despite these 
differences in reported prevalence the vast majority of 
authors agree that ED is a problem of significant 
magnitude in individuals with diabetes. Available data 
from epidemiological studies have indicated that it 
affects more than half of adults with diabetes and the 
prevalence is higher with increasing age11. It is three 
times more likely to occur in those with diabetes than 
in the general population12.  Results from a systematic 
review and meta-analysis of 145 studies comprising 
88,577 patients revealed an ED prevalence of 52% in 
people with diabetes13. A cross sectional study from 
Tanzania reported a prevalence of 55.1%14. In this 
study the average duration of diabetes was 9 years. ED 
occurs at a younger age in men with diabetes and it is 
usually more severe15. It is also associated with a less 
favourable response to therapy. Routine screening of 
individuals with DM for ED has been advocated13 
although the level of adherence to such practice is 
likely low at the moment. A hospital based survey in 
Ethiopia reported ED prevalence of approximately 70% 
with a mean age of 43 years and a duration of diabetes 
of 6 years16.  5.2% of the study population suffered 
from severe ED while 32.9% and 31.7% had mild and 
moderate disease respectively. Of note is the somewhat 
higher proportion reported in studies from Japan. 
Sasaki et. al. reported 90% in the age range of 40-79 
years17while Yamasaki et. al. documented 60% 
compared to 20% in control18. The Dogo study which 
suggested an inverse relationship between physical 
activity and ED recorded moderate to severe ED in 
64.4% and severe ED in 51.1%19.  

Results of some studies evaluating the prevalence of 
erectile dysfunction 

Authors Prevalence Study type Sample size Country  
Kouidrat et. 
al 

52.5% Meta-
analysis 

N= 88,577       - 

Saed et. al. 69.9% Cross 
sectional 

N= 249 Ethiopia 

Sasaki et. al.  90% Cross 
sectional 

N= 1118 Japan  

Tuan Vo et. 
al.  

84% Cross 
sectional 

N= 151 Vietnam 

Mutagaywa 
et. al.  

55.1% Cross 
sectional 

N= 312 Tanzania 

Kemp and 
Rheeder 

95% Cross 
sectional 

N= 150 (> 
50 years old 
) 

South 
Africa 

Grover et. al.  49.4% Cross 
sectional 

N= 3921 Canada 

Goyol et. al.  77.2% Cross 
sectional 

N= 348 India 

Yang et. al.  75.2% Cross 
sectional  

N= 5477 China 

5. PATHOPHYSIOLOGY OF ERECTILE 
DYSFUNCTION IN DIABETES 

The implicated events in the pathophysiology of ED in 
DM are essentially vascular and neurogenic. Hormonal 
consideration is of lesser significance20although it is 
necessary for sexual desire. The 
pathogeneticmechanisms are closely related to those of 
other microvascular complications. The role of 
advanced glycation end products (AGEs) have been 
well studied and documented. AGEs are products 
formed due to the non enzymatic reaction between 
reducing sugars and proteins21. The products formed 
from these complex reactions are often irreversible and 
initiate a cascade of cellular interactions that enhance 
several pathologic molecular processes which are 
capable of mediating vascular dysfunction. Of 
significance among these events is the increased 
deposition of extracellular matrix in connective tissues 
leading to increased collagen cross linking which is 
associated with vascular wall thickening and arterial 
stiffness22. Other effects of AGEs include stimulating the 
production of adhesion molecules and growth factors, 
increased expression of pro-inflammatory cytokines 
and oxidation LDL23 among others. Some of these 
alterations have been clearly demonstrated in the 
carvenosa tissues of diabetic patients. Experiment 
withstreptozotocin induced diabetic animals illustrated 
a higher concentration of AGEs in diabetic rats when 
compared to controls24. In human studies, pentosidine 
which is an advanced glycation productwas found to be 
elevated in the coporacarvenosa but not in the serum of 
diabetic patients25. Pentosidine is the prototypical 
glucose mediated cross-linked molecule formed 
between lysine and Arginine which is one of the very 
few AGEs that can be accurately quantified26. This 
accumulation of AGEs in the erectile tissues distorts the 
microstructural architecture and interferes with the 
extensibility and relaxation that is required for 
sustained penile erection21.  
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Reduced NO is the hallmark of endothelial 
dysfunction27 and a typical characteristic of diabetic 
vasculopathy. NO is the most important vasoactive 
mediator in the physiological cascade of erection28. The 
vasodilation and smooth muscle relaxation that is 
induced by NO via the formation of cGMP are 
mandatory for erection to occur. Penile tissues from 
diabetic men demonstrated an increased expression of 
arginase29which is a competitor with nitric oxide 
synthase in the synthesis of NO from L-arginine. 
Intracellular accumulation of AGEs initiates a series of 
molecular events that culminate in the reduction of NO 
levels in carvenosa tissues30. AGEs also stimulate the 
production of reactive oxygen species31 which further 
impairs the vascular integrity necessary for penile 
erection.  

Diabetic neuropathy is another possible mechanism of 
DM induced ED. Nerve damage involving both the 
somatic and autonomic nerves could impair impulse 
transmission that results in erection32. Abnormalities in 
the pudendal nerve evoked potentials as well as 
abnormal bulbourethral and urethroanal reflexes have 
been documented in diabetes32. Decreased autonomic 
nerve mediated relaxation of the penile smooth muscle 
has equally been demonstrated in diabetic patients33.  

Although, diabetic patients are known to have reduced 
testosterone levels, evidence linking reduced 
testosterone to ED is unconvincing. Consequently, 
research findings have ascribed a peripheral role for 
the hormone in the cascade of penile erection34. 
However, response to PDE5 inhibitors has been 
obtained in conjunction with testosterone 
supplementation when PDE5 inhibitors alone failedto 
produce adequate erection35.  

Other postulated mechanisms include increased 
endothelins and endothelin B binding sites, 
upregulation of the Rho/Rho-kinase pathway and 
impaired cGMP-dependent protein kinase-1 (PKG-1)36. 
Endothelins are peptides secreted by the endothelium 
which are capable of mediating vasoconstriction in the 
penile tissues and these peptides are elevated in the 
plasma of diabetic patients36. PKG-1 is required for 
cGMP induced intracellular calcium levels changes 
withsubsequent opening of calcium dependent 
potassium channels which leads to cellular 
hyperpolarization and carvenosal smooth muscle 
relaxation37.  

ED and Cardiovascular disease 

It has recently been suggested that ED is an 
independent risk factor for coronary artery disease 
(CAD)38. The shared pathophysiological origin i.e. 
endothelial dysfunction makes a case for the aggressive 
evaluation and management of ED to militate against 
future cardiovascular events. The arterial size 
hypothesis has been postulated to explain the 
macrovascular link between ED and CAD39. It is 

considered that the systemic nature of atherosclerosis 
precludes the extensive involvement of the vascular 
system. However, the development of symptoms occurs 
earlier in organs supplied by smaller arteries before 
those supplied by larger ones. Hence, ED occurs earlier 
than CAD due to the size difference in the vascular 
diameter of the penile and coronary arteries39. CAD 
follows when the atherosclerotic process has 
progressed sufficiently enough to reduce coronary 
blood flow which is usually a couple of years after the 
onset of ED. This view is not only logical but is 
supported by substantial clinical evidences.  Studies 
have illustrated that ED precedes CAD in 66% of cases 
and may precede a major cardiovascular event by up to 
5 years40,41. Also, a meta-analysis of 12 prospective 
trials revealed that ED significantly increased the risk 
of CVD and all course mortality42.  

ED and Diabetic Neuropahty 

In the Dogo study, Severe ED was independently 
associated with neuropathy in Japanese T2DM patients 
who were less than 65 years old43. In a cohort of 
patients with ED, neurophysiological testing identified 
peripheral neuropathy in 61.1% while pudendal 
neuropathy was diagnosed in 14.4%44. Autonomic 
neuropathy is present in about 43% of diabetic patients 
with ED45. When cardiovascular tests for the evaluation 
of autonomic function are employed; around 53% of 
patients had abnormal test results46.  

6. RISK FACTORS 

These include increasing age, duration of diabetes, poor 
glycemic control, hypertension, hyperlipidemia, 
sedentary lifestyle, smoking and associated diabetic 
complications. Depression worsens ED and some drugs 
used to treat depression can cause ED.  

7. SCREENING FOR ED 

Screening for ED in DM has been advocated by several 
researchers. This is necessary considering the results 
from numerous epidemiological studies indicating a 
high prevalence of ED in DM and its predictive role in 
CVDs. Patients should be screened upon diagnosis13,47 
and subsequently as necessary. The evaluation for 
associated risk factors e.g. hypertension, obesity and 
hyperlipidemia should equally be carried out and these 
conditions should be managed accordingly as they are 
associated risk factors. In non diabetic patients who 
present with ED it is essential that they are screened 
for diabetes because it could be the underlying 
aetiology48. Analysis of data from the National Health 
and Nutrition Examination Survey revealed that 11.5% 
of men with ED had undiagnosed DM compared to 
2.8% men without ED. The prevalence was highest 
(19.1%) in men aged 40-59 years49. Of significance is 
that the survey did not observe any significant 
association between undiagnosed hypertension or 
hypercholesterolemia with ED.  



International Journal of Innovative Studies in Medical Sciences (IJISMS) 

ISSN 2457-063X (Online)                                              www.ijisms.com                                                  Volume: 3 Issue: 1 | 2019 

 

© 2019, IJISMS                                                                                                                                                                                  Page 16 

Questionnaires for ED screening   

Several questionnaires are available for the screening 
of erectile dysfunction e.g. international index of 
erectile function (IIEF), sexual health inventory for men 
(SHIM), erectile function domain of IIEF (IIEF-EF) 
e.t.c50. The SHIM is a five item version of the 
international index for erectile function. It is both 
sensitive and specific and used for the assessment of 
ED severity. It has a total score of 25. A score of 1-7 is 
severe ED, 8-11 is moderate ED and 12-16 is mild-
moderate ED. A score of 22-25 rules out ED while 17-
21 signifies mild ED51. 

International index for erectile function (IIEF) 
Sexual Health Inventory for Men (SHIM) 
Erectile Function Domain of the IIEF (IIEF-EF) 
Erection Hardness Grading Scale (EHGS) 
Self-Esteem and Relationship Questionnaire (SEAR) 
 Erection Dysfunction Inventory of Treatment 
Satisfaction (EDITS) 
Quality of Erection Questionnaire (QEQ) 
Sexual Experience Questionnaire (SEX-Q) 

8. TREATMENT OPTIONS 

PHOSPHODIESTRASE 5 (PDE5) INHIBITORS; the 
advent of these drugs has ushered in a new era of 
therapeutic effectiveness in the management of ED. The 
introduction of sildanefil in 1998 and the subsequent 
licensing of tadalafil, valdenafil and avanafil has made 
many individuals with ED report improved and 
satisfactory intercourse with the use of these 
pharmacological agents52. They are also well tolerated 
with only minor adverse effects. Severe adverse events 
are generally rare. PDE5 enzymes hydrolyze cGMP to 
5’-GMP in the coporacarvenosa smooth muscle leading 
to detumense after erection. The inhibition of this 
enzyme allows for the persistence of erection for the 
duration of the drug action. After oral administration, 
maximum serum concentration can be achieved in 30 
mins to one hour except for tadalafil which is about 2 
hours and can be effective for more than 36 hours52.  

The most common adverse reactions are headache, 
flushing, nasal congestion, nasopharyngitis and 
dyspepsia52. Rare cases of priapism have been 
reported53. Sudden hearing loss and non-atretic 
anterior ischemic optic neuropathy54 (NAION) were 
also reported in post marketing studies. Visual 
abnormalities (bluish discolouration)also occurs for 
which the FDA has recommended the discontinuation 
of therapy52. PDE5 inhibitorsare contraindicated in 
patients taking nitrates and should be used with 
caution in those currently on alpha blockers52. The 
vasodilatory effect could lead to hypotension.  They are 
effective for the treatment of ED in DM but the but the 
response is usually lower when compared to those 
without DM. In a multicenter double blind randomized 
placebo controlled trial conducted by the Sildanefil 
Diabetes Study Group, 56% of those on sildanefil had 

improved erection compared to 10% in the placebo 
group55. In similar trials, both tadalafil56 and 
verdernafil57 had statistically significant improved 
erection and were well tolerated by diabetic patients.  

INTRACARVENOSAL INJECTIONS (ICI) 

The major component of ICI is prostalgladin E1 but 
could contain a combination of other vasoactive 
substances e.g. piperverine, phentolamine or atropine 
sulfate58. They can be used in patients who do not 
respond to PDE5 inhibitors or in those for whom they 
are contraindicated.  ICI is safe and effective in diabetic 
patients. Although the most common complaint is pain, 
the compliance rate among diabetic patients is still high 
compared to the general population59.  

PENILE IMPLANTS 

This mechanical device has a high success rate in the 
treatment of ED. Due to the invasive nature it is 
reserved from men in whom other measures have 
failed20. It is a 2 or 3-piece inflatable penile prosthesis 
implanted surgically. 86% of DM patients who had 
penile implants reported that it was still function after 
five years60.  

OTHERS 

Vacuum erection devices and intraurethral 
suppositories are also used in the treatment of ED with 
different degrees of success. Data on their use and 
effectiveness in diabetic patients is limited20.  

Newer therapies; Apormorphine which is a 
doperminergic agent has been studied for use in ED. Its 
major side effect is hypotension61. Melanocortin 
receptor agonists (melanotan II and Bremelanotide), 
soluble guanylate cyclase activators and Rho-kinase 
inhibitors are also undergoing trials61. Extracoporal 
shock wave therapy is another promising modality that 
is hypothesized to improve blood flow and endothelial 
function which results in erection61.  

CONCLUSION 

The challenge of preventing and managing ED in DM is 
enormous. Hence, it requires significant attention. The 
importance of screening for ED in DM cannot be over 
emphasized. Early detection accompanied by holistic 
intervention decreases the chances of severe disease 
and delays or averts future cardiovascular events. 
Healthcare professionalsshould question patients on 
their sexual performance during routine visits and 
avoid waiting for the patients to make the complaint 
first. Lifestyle modifications that reduce complications 
should be recommended for all patients with diabetes 
along with the treatment of co-morbidities. Although, 
more severe in patients with DM; reliable evidences 
have illustrated the effectiveness of conventional ED 
therapies in DM. Failure of one treatment modality 
does not exclude the effectiveness of another. 
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