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Men have 2 Penises

Limp / flaccid penis
– Major function is urination

– Ignored for most of the time

Erect penis
– Significant changes in size, sensitivity        

(and importance) etc

– Major function of reproduction

– In humans associated with complex 
psychological factors

Erectile Dysfunction

Why talk about it?
– It’s important   It’s not just for young men

– Men being diagnosed with PCa at younger 
age

ED affects lives
– Self esteem, body image, relationships can 

change, intimacy, isolation, anger 
• (? Even a feeling of ‘bereavement’ when function is 

reduced or lost?)

Men are often very reticent to discuss such matters

What is an erection?

How is it produced?

What can go wrong?

How can it be helped?

Is it essential?

What is an erection?

How is it produced?

What can go wrong?

How can it be helped?

Is it essential?

What is an erection?

The process by which blood flow into the 
penis is increased and outflow from the 
penis is decreased
– Increase in size

– Increase in stiffness

– Increase  in sensation

In humans this 
is also 

associated with 
complex 

psychological 
Factors  

Function is to facilitate                          
penetration of the female                        
and to allow fertilisation
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Anatomy & Physiology Anatomy

Blood spaces in   
penis
Corpora cavernosa 
Corpus spongiosum

Arteries  in the blood 
spaces bring blood into 
the penis

Blood flows out through 
veins mainly on the 
outside of the blood 
spaces

Anatomy

Blood spaces in 
penis

Corpora cavernosa (2)

Corpus spongiosum

Glans penis (head) is 
part of the corpus 
spongiosum

Anatomy

Blood spaces in 
penis

Corpora cavernosa  (2)

Corpus spongiosum

Corpora cavernosa    
are the main factors in 
producing erection

Anatomy

Blood spaces in 
penis

Corpora cavernosa  (2)

Corpus spongiosum

Corpora cavernosa    
are the main factors in 
producing erection

Anatomy

Blood spaces in penis

Blood spaces are 
surrounded by a tough 
outer layer

Restricts overall 
expansion of              
blood spaces
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Anatomy

Blood spaces in penis
Blood flow into penis 
increases 

Blood spaces expand

Pressure of blood 
increases

Penis becomes         
erect and hard

Anatomy

Continuation of 
erection

Increased pressure of 
blood in corpora 
compresses veins and 
blocks outflow of blood 
and maintains erection 

Anatomy

Cessation of 
erection

Detumescence

Constriction of arteries

Reduction in pressure in 
penis

Increased outflow of 
blood

Penis becomes flaccid

Dilatation and constriction of 
the arteries is under the 

control of the nervous system 
– both conscious and 

automatic control

Anatomy

Nerve supply to penis

This is complex

Many different nerves 
are involved:

Anatomy

Nerve supply to penis

1.  Nerves of sensation
Sensation of both flaccid & erect 
penis

Sensitivity can change dramatically

2.  Nerves involved with 
erection

3.  Nerves involved with 
loss of erection

4.  Spinal reflexes

Much of nerve supply 
closely related to 
prostate gland –

potential for damage

Physiology of sex

Sexual Arousal

Penile 
erection

Orgasm and 
ejaculation 

At first glance the physiology 
of sex is very easy

Sadly this is not completely 
true
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Physiology of sex

Sexual Arousal

Penile 
erection

Orgasm and 
ejaculation 

At first glance the physiology 
of sex is very easy

Sadly this is not completely 
true

So, how does 
it all work?

Physiology of sex

Sexual Arousal

Sexual arousal  is normally 
under voluntary control - a 
complex combination of 
visual and sensory input, 
thoughts, gender issues, 
psychological 
influences,…etc

Physiology of sex

Sexual Arousal

Some erections are 
‘spontaneous’ – without 
conscious input

Young babies
Nocturnal sleep erections
Early morning erections
Spinal injuries

 Physiology of sex

Sexual Arousal

Sexual arousal leads to 
complex transmission of 
nerve impulses to the penis. 

This results in release of 
Nitric Oxide in penile tissues

Nitric 
Oxide

Physiology of sex

Sexual Arousal

Nitric oxide promotes 
release of cyclic GMP      

The chemical that causes 
dilatation of the arteries

Nitric 
Oxide

cGMP

Physiology of sex

Sexual Arousal

Increased blood flow into 
penis

Nitric 
Oxide

cGMP

Increased blood flow 
into penis

Penile 
erection

Erection of penis then 
produced
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Physiology of sex

Sexual Arousal

cGMP constantly broken down 
by PDE5 to an inactive chemical

Nitric 
Oxide

cGMP

Increased blood flow 
into penis

Penile 
erection

PDE5 Inactive GMP

Constant release of Nitric Oxide  
needed to maintain erection to 
offset the breakdown

Physiology of sex

Sexual Arousal
When sexual arousal stops    
(eg after orgasm), 

Nitric 
Oxide

cGMP PDE5 Inactive GMP

Increased blood flow 
into penis

Penile 
erection

Nitric oxide release stops, 
cGMP continues to be broken 
down by PDE5 .  
Blood flow to penis reduces. 
Penis returns to normal flaccid 
state.

Physiology of sex

Sexual Arousal
The easiest way of 
understanding this is to think of 
pumping up a bicycle tyre! 

Nitric 
Oxide

cGMP PDE5 Inactive GMP

Increased blood flow 
into penis

Penile 
erection

Physiology of sex

Sexual Arousal

Penile 
erection

Orgasm and 
ejaculation 

Erection on its own may not 
be sufficient as an end point

Orgasm (+/- ejaculation)  is 
normally also desired

The physiology of orgasm is 
similarly highly complex and 
not fully understood

What are the causes of E D 
after treatment for PCa?

Alcohol, Smoking, Obesity, Substance abuse

Neurogenic
Nerve damage

Pre-existing ED

Pre-existing disease
Eg diabetesCo-existing arterial 

disease

Co-existing drug 
therapyPsychological

What are the causes of E D 
after treatment for PCa?

Neurogenic
Damage to nerves closely 
related to prostate can be 
affected by surgery (physical) 
or radiotherapy (physiological)

‘Nerve sparing’ surgery may 
still produce temporary nerve 
dysfunction
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Nerve Damage

Sexual Arousal
Although sexual arousal 
occurs, nerve impulses to 
penis are damaged 

Nitric 
Oxide

cGMP

Increased blood flow 
into penis

Penile 
erection

Nitric oxide production is 
either reduced or absent 

Erection is either weakened 
or absent

cGMP is reduced / absent
Blood flow to penis is NOT 
increased

Nerve Damage
Radical surgery / extended surgery where the 

cancer may have spread outside the prostate 
almost certainly will produce significant nerve 
damage and ED problems

Cancer that is contained 
within the outer capsule of 
the prostate can be treated 
less aggressively and with 
less potential side effects 
such as ED

Nerve Damage
Radical surgery / extended surgery where the 

cancer may have spread outside the prostate 
almost certainly will produce significant nerve 
damage and ED problems

Cancer that is contained 
within the outer capsule of 
the prostate can be treated 
less aggressively and with 
less potential side effects 
such as ED

ED may exist before PCa 
treatment

40% men with ED 
post Rx had a degree 
of ED before Rx for 
PCa

PCa treatment just 
highlights and 
accentuates the 
problem

Pre-existing medical disease

Diabetes

Multiple sclerosis 
or other neuro disease

Endocrine disease

Low testosterone

etc

Co-existing arterial disease

ED may be the first 
sign of 
atherosclerosis

Penile arteries of 
small size

Effects of reduced 
blood flow seen 
earlier than in 
coronary arteries

ED may predict coronary 
artery disease
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Co-existing drug therapy

Blood pressure drugs

Beta-blockers

Anti-depressants

Psychological factors
Primary

Age related decline in 
arousability

Secondary
Partner related

Performance anxiety

Stress, anxiety

Depression

Etc………..

What treatments are 
available?

Oral drugs

Intra-urethral drugs

Transdermal creams

Penile injections

Vacuum devices

Constriction rings

Implanted devices

Vibrators

Psychological Interventions

Oral drug therapy

Phosphodiesterase Inhibitors (PDE5)

Sildenafil citrate (Viagra)
25 mg  50 mg 100 mg

Tadalafil (Cialis)
2.5mg  5mg  10 mg  20 mg

Vardenafil (Levitra) 
5 mg  10 mg   20 mg

Orodispersible tablets 10mg (Staxyn)

Oral drug therapy

Phosphodiesterase Inhibitors (PDE5)

VIAGRA CIALIS LEVITRA

Sildenafil Tadalafil Vardenafil

Onset 60 mins 30 mins 60 mins

Time to max 60 60 60

Half life 3-5 hrs 18 hours 4-5 hrs

Useful time 4-6 hrs 24-36 hrs 4-6 hrs

Oral drug therapy

Phosphodiesterase Inhibitors (PDE5)

VIAGRA CIALIS LEVITRA

Sildenafil Tadalafil Vardenafil

Onset 60 mins 30 mins 60 mins

Time to max 60 60 60

Half life 3-5 hrs 18 hours 4-5 hrs

Useful time 4-6 hrs 24-36 hrs 4-6 hrs

Viagra now generic and much cheaper

37 38

39 40

41 42



8

Oral drug therapy

Phosphodiesterase Inhibitors (PDE5)

VIAGRA CIALIS LEVITRA

Sildenafil Tadalafil Vardenafil

Onset 60 mins 30 mins 60 mins

Time to max 60 60 60

Half life 3-5 hrs 18 hours 4-5 hrs

Useful time 4-6 hrs 24-36 hrs 4-6 hrs

Cialis has allows more flexible usage

How do PDE5 
inhibitors work?

Sexual Arousal

Nitric 
Oxide

cGMP PDE5 Inactive GMP

Increased blood flow 
into penis

Penile 
erection

Go back to basic 
physiology

How do PDE5 
inhibitors work?

Sexual Arousal

Nitric 
Oxide

cGMP

Increased blood flow 
into penis

Inadequate 
erection

PDE5 Inactive GMP

Sexual arousal essential 

Nerve function altered by 
nerve ‘damage
Less Nitric Oxide released

Less CGMP produced

Poor increase in blood flow

Inadequate erection

Any cGMP produced is 
broken down by PDE5 which 
further reduces erection

PDE5 production is not 
affected by nerve damage

How do PDE5 
inhibitors work?

Sexual Arousal

Nitric 
Oxide

cGMP

Increased blood flow 
into penis

Inadequate 
erection

PDE5 Inactive GMP

PDE5 inhibitor (eg Viagra) 
prevents breakdown of 
cGMP and levels increase

PDE5 INHIBITOR 
Viagra / Cialis

cGMP

Increased blood flow 
into penis

Blood flow to penis 
increases. 
Penile erection achieved

Penile 
erection

PDE5 Inhibitors can only 
work if there is sexual 

arousal, some degree of 
nerve function and Nitric 

Oxide and cGMP are 
being produced

Viagra / Cialis do not 
enhance or initiate 

sexual arousal.  They 
only enhance the effects 

of naturally produced 
cGMP

Oral drug therapy

Phosphodiesterase Inhibitors (PDE5)

Side effects
Headache

Flushing 

Dyspepsia / Indigestion

Visual Disturbance

Do NOT use with:
Nitrates / GTN

Some blood pressure 
tablets (α-blockers)

Other medications for 
ED - alprostatdil

Some men find one drug works better for them than 
others – so try them all!!

Oral drug therapy -
Summary

Phosphodiesterase Inhibitors (PDE5)

Most common treatment for ED

All need sexual stimulation

All need a degree of nerve function

No use of nitrates

Cautious use of alpha blockers etc

“Natural” erection, spontaneity
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Alphaprostadil

Prostaglandin E2
Also produces vasodilatation in penis by direct 
action on blood vessels

(Different action to PDE5 inhibitors)

End result is penile erection

Alphaprostadil

Prostaglandin E2

Does NOT require intact nerves or sexual 
arousal

Although results better if some of above present and 
used to augment existing function

Can be used in a number of ways

MUSE

Medicated Urethral System for Erection

Urethral pain and burning common
Variable success   Acts locally 
Head of penis may stay soft

Penile / urethral cream

Similar drug to 
MUSE (Alprostadil)
Cream inserted with 
applicator into urethral 
orifice and onto glans

– applicator not inserted 
completely into urethra

May be easier to use      
for some patients

Penile injections

Injection of 
Alprostadil into 
corpus cavernosum

Corpora have venous 
connections so that 
injection on one side 
rapidly transferred to the 
other

Penile injections

Injection of 
Alprostadil into 
corpus cavernosum

Correct injection 
technique required to 
avoid veins

Long term use may 
potentially lead to fibrosis 
and Peyronies disease
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Penile injections

Injection of 
Alprostadil into 
corpus cavernosum

Correct injection 
technique required to 
avoid veins

Long term use may 
potentially lead to fibrosis 
and Peyronies disease

2 products avaialble – Caverject
and Viridal Duo.  Some supply 

problems in the past

Penile injections

Injection of 
Alprostadil into 
corpus cavernosum

Effective 

It’s nowhere near as bad 
to do as you may think!!

Careful dose titration 
needed

Priapism may occur if 
dosage too great

Mechanical aids

Constriction (Penile) Rings

Vacuum pump

Implanted devices

Vibrators

Mechanical aids

Constriction (Penile) Rings

Mechanical aids

Vacuum pump

Prescribable for free by GPs
Proper instruction on use important

Mechanical aids

Vacuum pump
– Works in 

completely 
impotent men

– Little spontaneity

– ‘Instant erection’

– Time limitation for 
use

Important 
component of 

‘Penile 
Rehabilitation’
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Mechanical aids

Implanted devices

Purely a mechanical device
Produces an ‘artificial erection’

Penile head remains soft
Does not aid orgasm / 

ejaculation

Originally used in Diabetics

Mechanical aids

Vibrators

Mechanical aids

Lubricants / gels / oils

Mechanical aids

Lubricants / gels / oils

This is cheap and 
said to be very 

useful 

Mechanical aids

Lubricants / gels / oils

These much less 
so……!!!

Mechanical aids

Constriction (Penile) Rings

Vacuum pump

Implanted devices
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Mechanical aids

And don’t be embarrassed about where 
you can buy them….

It’s not only sex shops….

Mechanical aids

Mechanical aids Mechanical aids

Mechanical aids Psychological interventions
Psychosexual counselling
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Pre-treatment and         
pre-surgical interventions

Can anything be done pre-treatment or 
pre-surgery to minimise ED afterwards?

– Pelvic floor exercises
• Specialist physio

• See www.rpcsg.org.uk – download sheet

– Pre-op counselling and information
• Specialist nurses NHS / PCUK

• Support Groups

Why does Viagra not work 
for me?

PDE5 Inhibitors can only 
work if there is sexual 

arousal, some degree of 
nerve function and Nitric 

Oxide and cGMP are 
being produced

Viagra / Cialis do not 
enhance or initiate 

sexual arousal.  They 
only enhance the effects 

of naturally produced 
cGMP

Why does Viagra not work 
for me?

PDE5 Inhibitors can only 
work if there is sexual 

arousal, some degree of 
nerve function and Nitric 

Oxide and cGMP are 
being produced

Viagra / Cialis do not 
enhance or initiate 

sexual arousal.  They 
only enhance the effects 

of naturally produced 
cGMP

Failure of PDE5 
treatment will indicate 
nerve function currently 
not sufficient. 

Further trial later may be 
more successful

What can be done to 
minimise ED after surgery?
Early use of low-dose Cialis

• NOT to produce erection but to increase micro-
circulation

Psychosexual counselling

Penile Physiotherapy

Check what is 
available in your 

area

What is meant by       
‘penile physiotherapy’?

Penile physiotherapy / rehabilitation

– Regular daily use of Vacuum Pump
• To keep blood spaces expanded

• 10 – 20 minutes daily of intermittent ‘artificial 
erection’.

• Think of it similar to chest physio post-op!!
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Can you have an orgasm 
without an erection

YES!!
YES!!

YES!!

Are erection and orgasm 
produced by the same 

nerves?

NO

Different nerves involved

Intact sensory nerve pathways to spinal 
cord are essential

Pathways from spinal cord up to brain are 
not
– Awareness of penile sensation desirable but not 

always essential

Patients with spinal cord injury may still be 
able to ejaculate sperm via a reflex 
pathway
– Viberect device developed for this originally

Are there guidelines that 
GPs can follow?

http://prostatecanceruk.org
/prostate-information/our-
publications/publications/tr
eating-erectile-
dysfunction-after-surgery-
for-pelvic-cancers

Are there guidelines that 
GPs can follow?

http://prostatecanceruk.org
/prostate-information/our-
publications/publications/tr
eating-erectile-
dysfunction-after-radical-
radiotherapy-and-
androgen-deprivation-
therapy-adt-for-prostate-
cancer

Why does my penis now 
look different?
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Why does my penis now 
look different?

Why is my penis now smaller – both when 
flaccid and erect?

Why does my penis seem to be shrinking 
inside me?

Why does my penis now 
look different?

Why does my penis now look a bit bent 
when erect?

Why does my penis now 
look different?

Why does the head 
of my penis stay 
soft when the rest 
of it becomes hard?

What is hormone therapy 
doing to me?

All treatments are ‘anti-testosterone’
– Erectile dysfunction severely affected            

or non-existent

– Libido reduced or non-existent
• May be a help or a hindrance

Changes in penile size and shape may 
occur

What information leaflets or 
books are available to me?

What about natural / 
complimentary remedies?

Ginseng

Vitamins

Others…..
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