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The main sexual dysfunctions

Erectile
dysfunction -

Disorders of 
ejaculation and 
orgasm

Peyronie΄s disease

Priapism



 Erectile dysfunction (ED) is defined as the 
persistent inability to achieve and/or 
maintain an erection sufficient for 
satisfactory sexual activity.1,2

 “Erectile dysfunction” more precisely 
defines the nature of this sexual dysfunction 
than does “impotence.”1

1. NIH Consensus Development Panel on Impotence.  JAMA. 1993;270(1):83-90.
2. Montague DK, et al. J  Urol. 1996;156:2007-2011.

Erectile Dysfunction
Definition



C.Cavernosa contain numerous interconecting vascular spaces – SINUSOIDS – within a 
fibromuscular framework.



Innervation of the Penis

Remember the radical prostatectomy!



Sexual Cycle in Man



Diagram of penile erection

The main components:  increase of  arterial inflow ↑
smooth muscle relaxation ↓
restriction of  venous outflow ↓ 

Sympathetic
predomination

Parasympathetic
predomination



The „chemistry” of erection

PDE5

cGMP

GMP

GTP

Sexual
stimulation

Smooth
muscle
relaxation
of the 
cavernosal 
arteries &
the corpora

Erection

Corpus cavernosum

NO

NANC

NO=nitric oxide; NANC=nonadrenergic-noncholinergic neurons;
PDE5=phosphodiesterase type 5



The „physics” of Erection 



The „chemistry” of Erection



Erectile Dysfunction
Prevalence & Severity

Massachusetts Male Aging Study1

No erectile dysfunction
(48%)

Erectile dysfunction
(52%)

Complete
(10%)

Moderate
(25%)

Minimal
(17%)

Men aged 40 to 70 
years

Feldman HA, et al. J Urol. 1994;151:54-61.



ED prevalence

Eardley Sex Med Rev 2013
Data from 34 studies



The prevalence of ED between the 
Hungarian Hypertonia Patients

44.3%
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The prevalence of ED between the 
Hungarian Urological Patients

50.4%
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Erectile Dysfunction
Etiology

ED can be classified as

 organic: due to vasculogenic, neurologic, hormonal, 
or cavernosal abnormalities or lesions

 psychogenic: due to central inhibition of the erectile 
mechanism without a physical insult

 mixed organic/psychogenic: due to a combination 
of organic and psychogenic factors.

1. NIH Consensus Development Panel on Impotence.  JAMA. 1993;270(1):83-90.
2. Benet AE, et al. Urol Clin North Am. 1995;22(4):699-709.
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The two „ED-s”



Endothelial Dysfunction as a Precursor
of Vascular Events

Sasayama et al. Circ J 2003; 6: 656-659

Smoking

Diabetes
DyslipidemiaHypertension

Obesity

Endothelial Dysfunction

Atherosclerosis

Cardiovascular events

ED



Definition of Endothelial Dysfunction

Presence of several or all of the following pathomechanisms:

• Impaired NO-Synthesis and inactivation of NO

• Reduced ability of vasodilatation

• Increased thrombocyte aggregation

• Increased leukocyte adhesion

• Increased proliferation of endothelial smooth muscle

• Decreased  number of endothelial progenitor cells (EPCs)



Risk factors

 Age

 Gender

 Hypertonia

 Diabetes

 Hyperlipidaemia

 Obesity

 Smoking

 Lifestyle 

 Age

 Diabetes

 Hypertonia

 Hyperlipidaemia

 Urological illnesses

 Smoking-alcohol 

 Side effects ( Drugs)

 CVD

CVD ED



What students need to know about 
ED and CVD

 ED and CVD share common risk 
factors

 CVD is a risk factor for ED

ED and CVD develop in 
response to impaired 
endothelium-dependent 
vasodilation Feldman HA et al.  J Urol 1994; 151: 54–61

Zusman RM.  Am J Cardiol 1999; 83 (5A): 1C–2C



Why is it important to identify men 
with ED ?

 ED can be associated with a lot of                                                             
psychosexual morbidity
 anxiety and depression
 decreased self-esteem
 negative effect on relationships

 ED screenings may also 
uncover underlying diseases
 diabetes
 hypertension
 dyslipidemia and CVD
 certain malignancies

 Identifying ED can reveal medication and compliance issues

Goldstein I et al.  N Engl J Med 1998; 338: 1397–1404
Shabsigh R et al.  Urology 1998; 52: 848–852
NIH Consensus Development Panel.  JAMA 1993; 270: 83–90



ED as an Early Marker of CVD!

Montorsi et al. Eur Urol 2005; Suppl 4(3): 341, Abstr 695

In  71% of patients with chronic angina 
ED preceded CVD 

(mean interval 25 months) !!!

CVD-severity n ED-Prevalence

1 stenotic artery 56 18%
mean

prevalence
46%

2-3 stenotic arteries 53 57%

Chronic angina 53 66%

162 angiographically assessed men with symptomatic CVD 
(mean age 54-56 yearse) 



Why  does ED Occur before 
Cardiovascular Diseases?

Modified after  Montorsi et al.  Am J Cardiol 2005; 96: 19M-23M

Hypothesis: Arterial diameter

A. pectoris,
myocardial
infarction

Erectile
dysfunction

TIA
Apoplex

Claudicatio
intermittens

Penile 
artery

Ø1-2mm

Coronary 
artery

Ø3-4mm

Carotis 
interna

Ø5-7mm

Femoral
artery

Ø6-8mm

Clinical sequelae of significant obstruction



Don΄t forget !

Erectile

Dysfunction

Endothel

Dysfunction

(lipids, glucose, BP)

Early Detection

ED



(testosterone, PSA, lipid profile, blood sugar…)



International Index of Erectile Function
(IIEF)

 Brief, reliable, 

multidimensional 15-

item questionnaire

 Significant sensitivity, 

specificity, reliability

and discriminant

power1

 Linguistically

validated in more 

than 30 languages Rosen RC, et al. Urology. 1997;49:822-830.







The Treatment of ED

FIRST LINE THERAPY
PDE5 inhibitors    Vacuum devices

SECOND LINE THERAPY
Intracavernosus      Intraurethral
Injections                alprostadil

THIRD LINE THERAPY
Penile prosthesis implantation

EAU Guideline on ED



PDE5 inhibitors

cGMP

Sildenafil

Tadalafil 

Vardenafil
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By the way, original production area?



Avanafil: a different molecular structure

increased affinitiy for PdE5

SPEDRA®



The PDE „Family”

The side effects of  PDE5 inhibitors are due to : PDE5 is present in organs other than the penis

- the drug inhibit other PDE isoenzymes



Sildenafil is effective in all types of ED
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Sildenafil is effective in patients with 
a variety of medical conditions
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Kloner R, Brown M.  Am J Hypertens 2001; 14: 70–73
Data on file.  Pfizer Inc, NY
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Maximum response rates to 
sildenafil in men who have 

undergone RRP*
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Improvement in Erections 
in Patients With Diabetes*

VIAGRAPlacebo
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Improvement in Ability to Have Intercourse 
in Patients With Spinal Cord Injury

1. Holmgren E, et al.  Neurology.  1998; in 
press.
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Efficacy in Elderly Patients
Ability to Achieve an Erection

Auerbach S, et al. J Amer Ger Soc. 1998; 
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Improvement in Erections 
in Patients Treated With TURP

VIAGRAPlacebo
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PDE-5-Inhibitors: Onset and 
Duration of Effect

1  Montorsi et al. J Sex Med 2004; 1: 168-178 
2  Porst et al. MMW 2005 

PDE 5-
Inhibitor

Onset 
of Effect 

Duration 
of Effect

Vardenafil
10 Minutes1 up to 12 hours2

Tadalafil
16 Minutes 24-36 hours

Sildenafil
14 Minutes 4-8 hours



PDE5 Inhibitors
Pharmacokinetic Parameters

Vardenafil1 Sildenafil2 Tadalafil3

20 mg 100 mg 20 mg

tmax, h 0.8 1.16 2.0

t 1/2, h 4.7 3.82 17.5

Cmax,g/l 31.8 327 378

AUC, g.h/l 96.3 1963 8066

1Klotz et al, Pharmacotherapy, 2002, 22:418 

Data derived from separate studies,  values shown as means

2Sildenafil product monograph

3Porst, IJIR, 2002, 14 (Suppl 1): S57-S64



Adverse events of  PDE5 Inhibitors

(PDE6)

(PDE11)



Contraindications
 Administration of PDE5 inhibitors to

patients who use nitric oxide donors or
nitrates in any form is contraindicated. 
Consistent with its known effects on the
nitric oxide/cGMP pathway, PDE 5 
inhibitor has been shown to potentiate the
hypotensive effects of nitrates.

 Also contraindicated in patients with
known hypersensitivity to any component
of the tablet.



Vacuum tumescence device (VTD)

The cylinder is placed over the penis and held firmly 
against the pubis to obtain an airtight seal.
Suction is then applied to the vacuum pump to produce a 
negative pressure leading to engorgement of  the penis



Vacuum tumescence device (VTD)

After the erect state is achieved a constriction 
ring is slipped from the cylinder onto the base of  
the penis to maintain the erection



Vacuum tumescence device (VTD)

The vaccum is then released via a valve and the cylinder removed.
Time to achieve erection is ~ 2-3 min.
The ring should not be left on for more than 30 min!!!

Advantages: noninvasive, effective for all etiologies 
Disadvantages: cumbersome, requires good manual 
dexterity, coldness of  penis, brusing, ejaculatory block



Intracavernosal injection therapy (IC)

Before the PDE5 inhibitor’s 
era the IC th. was a milestone

in the treatment of ED.
It was the first time that a save 

and highly effective 
pharmacologic treatment was 

available for many.

Virágh mid 70’s

PGE1 is the most widely used single agent

Papaverine and phentolamine are now 
rarely used alone but mainly in combination.                                                                                 

BIMIX
TRIMIX



The Intracellular Effect of PGE1 and 
Papaverine



Intraurethral therapy

The urethral mucosa is 
permeable to drugs.
ALPROSTADIL (PGE1)   
in the form
of  a small pellet can be 
administred  in to the urethra 
via an administration system:
MUSE (medicated urethral 
sytem for erection)

Advantages: no injection required
Disadvantages: intolerance due to penile pain, urethral bleeding and pain, 
variable efficacy (45%)



Malleable penile prostheses

P.Prostheses are the last resort th. when all other means have failed or
are contraindicated.
Two sorts of  prostheses malleable and inflatable devices. 



P.proth. Complications: pain, infection (1-5 %), mechanical failures (less then 5 %)

Results: satisfaction rates from 66% to 92% for patients,  60%-80% for partners !!!



3-piece inflatable devices

They are more complex to insert, but give more satisfactory result.
Exelent erect and flaccid states with good cosmetic results during flaccidity



Erectile Dysfunction
Conclusions

 Erectile dysfunction is a common condition.

 A nitric oxide-cGMP mechanism plays a predominant
role in mediating corpus cavernosal smooth muscle
relaxation and penile erection.

 Erectile dysfunction is associated with age but is not an 
inevitable consequence of aging.

 ED (early detenction) of ED ( erectile dysfunction) 
can save lifes !!!



Thank you for your attention !



Diagnosis of ED may uncover other 
serious treatable disorders

 Hypertension

 68% of men with hypertension had ED to some degree

 Dyslipidemia

 60% of men with ED had dyslipidaemia

 Heart disease

 56% of men with ED were found to have a positive stress 
test

 40% of men with ED had significant coronary occlusions

Burchardt M et al.  J Urol 2000; 164: 1188–1191
Billups K, Friedrich S.  Presented at AUA, May 2000; Atlanta, Ga
Pritzker MR.  Circulation 1999; 100  (18): I-711
Levine L, Kloner R.  Am J Cardiol 2000;86:1210-13



ED: take the lead !



The Types of Vasculogenic ED

 ARTERIOGENIC – with reduced arterial 
inflow

 VENOGENIC – with dysfunction of the veno-
occlusive mechanism

 In practice, the two mechanisms are 
associated in the great majority of cases



In the long run ischaemia induces loss of  smooth muscle fibers and fibrosis, 
wich further decreases the compliance of  the structures.



MODE OF ACTION

Lue T. N Engl J Med 2000; 342: 1802–13.



Endothelial dysfunction is a risk factor 
for CVD and ED

Heart failure Atherosclerosis Smoking

Hypertension Oxidative stress Diabetes

Endothelial dysfunction

ED

Adapted from Rubanyi GM.  J Cardiovasc Pharmacol 1993; 22 (Suppl 4): S1–S4











Hanash KA. J Urol. 1997;157:2135-2138.

Treatment of Erectile 
Dysfunction Suggested Characteristics of 

an Ideal Therapy

 Simple

 Non-invasive

 Non-painful 

 High success rate

 Few minor side effects



Talking about ED: what the patient 
wants

 From 500 adults aged 25 years and older

 91% of married men ranked a satisfying sex life as 
important

 68% were afraid that physicians would be 
embarrassed if they talked about ED

 71% believed doctors would dismiss concerns about 
sexual problems

 Patients wait >5 years after ED symptoms to visit 
a physician

Marwick C.  JAMA 1999; 281: 2173–2174
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Francois Gigot de 
La Peyronie



Phentolamine alone has a modest thrapeutic effect. It has a synergistic action with 
other drugs due to blocking the sympathetic neuronal activity.



ED: facts and figures

 ED is extremely common

 it affects an estimated more than 30 million men 
only in the U.S. to some degree

 ED is under-treated

 less than 2 in 10 men with ED are being treated

 8 of 10 men want their doctor to ask them about 
ED

NIH Consensus Development Panel.  JAMA 1993; 270: 83–90
Mulcahy JJ.  J Urol 2000; 163: 471
Baldwin KC.  J Urol 2000; 163 (Suppl): 243 Abstract 1080



Talking about ED: what the patient
wants

 From 500 men with ED visiting a urologist

 Only 22% reported discussing the problem with 
their primary care ( or other ) physician

 8 of 10 said they would have liked their physician to 
initiate a discussion on ED during routine visits

Baldwin KC.  J Urol 2000; 163 (Suppl): 243 Abstract 1080

That’s why are we here!!!


