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Historical aspects

First description 
of impotence

• Egyptian papyrus 
(~ 2000 BC)

• Witchcraft or evil

Hippocrates (~400BC)

• Ancient Greek Physician
• Father of Medicine

Erections were generated by pneuma and 
vital spirits flowing into the penis

Impotence as illness

• Four humours in the human body
(blood, phlegm, yellow bile and black bile)

• Four elements in the environment
(earth, air, fire and water)

Any illness or imbalance between the four 
humours and four elements, could lead to 
impotence

Hippocrates
Believed that the testes were connected to the 

penis by fine erectile cords that facilitated 
erection

• Like a system of pulleys

• Damage to these cords (e.g.castration) wound 
profoundly affect erectile capability 

Hippocrates

Believed that sexual excess could reduce 
potency

• a theme that has been re-explored many 
times over the last 2000 years !



Aristotle (~300 BC)

Erection is produced by the influx of air

• Three branches of nerves carry spirit and 
energy to the penis

Renaissance

Leonardo da Vinci (1504)

• Observed that men executed by 
hanging, frequently developed 
reflex erections

• Found the penises full of blood, not 
air

Blood-filled penis

Leonardo da Vinci

• The writings of Leonardo da Vinci, 
however, were kept secret until the 
beginning of 20th century

Blood-filled penis

Ambroise Paré (1510-1590)

• French surgeon
• Father of Surgery

Penis as being composed of concentric coats of 
nerves, veins, arteries, two ligaments, a urinary tract, 
and four muscle

Ambroise Paré

“When the man becomes inflamed with lust 
and desire, blood rushes into the male 
member and causes it to become erect.”

Book of Reproduction
Ten books of Surgery

Blood-filled penis

Reiner de Graaf (1641-1673)

• Dutch physician
• Discovered the Graafian follicles

Demonstrated erection could be generated in a human 
cadaver following the injection of water into the 
internal iliac artery.



Erection as neuro-vascular event

Eckhard ( 1863 )

• Induced penile tumescence in dog while 
applying electrical stimulation to the pelvic 
nerves (nervi erigentes)

Neuro-transmitters

• Most researchers now agree that NO released from 
NANC nerve endings and from the endothelium is 
the principal neurotransmitter medicating penile 
erection. 

• NO increases the production of cGMP, which in turn 
relaxes the cavernous smooth muscle.

This forms the basis for the modern oral drug 
treatment for erectile dysfunction.

Sexual stimulations

• Visual
• Tactile
• Auditory
• Olfactory
• Imaginative

Sexual stimulations

• Visual - occipital
• Tactile - thalamus
• Auditory - temporal
• Olfactory - rhinencephalon
• Imaginative - limbic system

Management of ED

The consultation

• History
• Physical examination
• Investigations
• Specialised diagnostic tests

History taking
• The most important process in the assessment 

of ED

• Giving the patient both chance and permission 
to discuss their problem

• Adequate time and privacy are required

• Sensitivity is needed to ensure that the patient 
does not feel rejected or that his problem has 
been dismissed 



IIEF-5

Scoring 1-5 for each,  Total 25

• Mild ED: 5-10
• Moderate ED: 11-15
• Severe ED 16-25

Goldstein I et al. N Engl J Med. 1998;338:1397-1404.

Erection Hardness Score (EHS)

Severe ED Moderate ED Mild ED No ED

Penis is 
completely 
hard and 
fully rigid

GRADE 4GRADE 3

Penis is hard 
enough for 
penetration 

but not 
completely 

hard

Penis is hard 
but not hard 

enough 
for penetration

GRADE 2

Penis is larger 
but not hard

GRADE 1

Physical examination

Two functions

• provide information relevant to clinical 
assessment

• provide reassurance to the patient that his 
genitalia is normal



Basic investigations

• Urinalysis
• Blood tests (glucose, RFT, LFT)
• ECG

If there is loss of libido, it is appropriate to 
check random testosterone and prolactin
levels.

Specialised investigations

Combined intra-cavernosal injection & 
stimulation test ( CIS test )

• Intra-cavernosal injection of vasodilator(s)
• Genital or audiovisual sexual stimulation
• Assessment of the erection by an observer

Other specialised investigations

• RigiScan
– Nocturnal penile tumescence testing

• Colour duplex ultrasonography

• Arteriography

• Cavernosometry and cavernosography

Evolution in ED workup Patient-centered approach

• Patient’s ideas, expectations, and values 
are respected

• Given the opportunities to choose among 
available options

• Flexible and individualized 

General treatment

• Lifestyle changes
– obesity, smoking

• Medication changes
– antihypertensives

• Psychosexual therapy
– Cognitive-behavioural interventions

• Hormonal therapy
– Thyroid, adrenal, pituitary or hypothalamic



Specific treatment

• Vacuum constriction device
• Intra-carvernosal injection
• Intra-urethral therapy
• Vascular bypass surgery
• Penile prosthesis
• Oral drugs

Specific treatment options
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Intra-cavernosal injection

• Papaverine
– Priapism, corporeal fibrosis

• Phentolamine
– Hypotension, reflex tachycardia

• Alprostadil
– Prostaglandin E1

• Bimix (papaverine + phentolamine)
• Trimix (all three)
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Specific treatment options

• Vacuum constriction device
• Intra-carvernosal injection
• Intra-urethral therapy
• Vascular bypass surgery
• Penile prosthesis
• Oral drugs

Oral Drugs

• Yohimbine
• Apomorphine

PDE5 inhibitors
• Sildenafil (Viagra)
• Vardenafil (Levitra)
• Tadalafil (Cialis)

Parameter Sildenafil Vardenafil Tadalafil

Cmax (ng/L) 560 NR 378

Cmax with Food ��29% �� None

Tmax (hr) 0.5-2hr 0.7hr 2
Time to Onset 
(min) 30-60 25-30 16-30

T1/2 (hr) 3.7 4.0 17.5

PDE5 inhibitors

PDE5 inhibitors

Sildenafil, Vardenafil and Tadalafil

• All three medications were effective

• 95% of men had improved erections

The Erectile Dysfunction Observational Study (EDOS)
Eur Urol 2007; 51:541-550

Proven safety in CHD patients

Viagra

• 105 men with coronary artery disease 
randomised to receive placebo or 50mg 
sildenafil 1 hr before exercise test

• Sildenafil had no effect on symptoms, 
exercise duration, the presence or extent of 
exercise-induced ischemia 

A M Arruda-Olson 2002 JAMA

Cautions

X  Nitrates 

• Totally contraindicated in PDE5 inhibitors



Alpha blockers

• No absolute contraindication

• Not to be taken within a 4-hr window

Patient-centered approach

• Patient’s ideas, expectations, and values 
are respected

• Given the opportunities to choose among 
available options

• Flexible and individualized 

Conclusion

Modern management of ED

• Oral medications

Sildenafil (Viagra)
- the first choice of oral ED treatment
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