
住院醫師核心課程

張嘉峰



01

02

03

04

Campbell Urology 10th edition

2

Id pri aeque scriptorem reformidans, vix purto ferri erroribus at, falli 

accusamus usu et.

Campbell Urology 11st edition

AUA guideline on erectile dysfunction 2018

EAU guideline sexual dysfunction 2018



3



4

1.Definition of ED

2. Evolution of ED

3.Epidemiology

4.Anatomy of penis

5.Pathogenesis/etiology of ED

6.Evaluation of ED

7.Treatment of ED



5

✓NIH consensus: an individual  report of consistent inability to attain and maintain

an erection of the penis sufficient to permit satisfactory sexual intercourse

✓EAU guideline: ED is defined as the persistent inability to attain and maintain an 

erection sufficient to permit satisfactory sexual performance

✓AUA guideline: an impairment in the arousal phase of sexual response, consistent 

or recurrent inability to attain and/or maintain penile erection sufficient for sexual 

satisfaction, including satisfactory sexual performance
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✓high prevalence and incidence of ED worldwide

✓Massachusetts Male Aging Study (MMAS) [21] reported an overall prevalence of 

52% ED in non-institutionalised men aged 40-70 years in the Boston area;

✓Minimal, moderate, and complete ED was 17.2%, 25.2%, and 9.6%

✓men seeking first medical help for new-onset ED, ¼  patients was younger than 40 

years, 

➔ with almost 50% of the young men complaining of severe ED
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✓corpora cavernosa: bilayered structure, 

Inner-layer: oriented circularly; intracavernous

pillars; Outer-layer: oriented longitudinally, from 

glans to insert into the inferior pubic rami

✓corpus spongiosum: only inner layer of tunica 

albugenia, nsuring a low-pressure structure 

during erection. 

Tunica albugenia
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✓The source of penile blood is usually the 

internal pudendal artery, a branch of the 

internal iliac artery

✓In many instances, however, accessory 

arteries exist, arising from the external 

iliac, obturator, and vesical and femoral 

arteries, and they may in some men 

constitute the dominant or only arterial 

supply to the corpus cavernosum
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✓The venous drainage from the three corpora 

originates in tiny venules leading from the 

peripheral sinusoids immediately beneath 

the tunica albuginea. 

✓These venules travel in the trabeculae 

between the tunica and the peripheral 

sinusoids to form the subtunical venous 

plexus before exiting as the emissary veins
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✓Sexual stimulation triggers release of neurotransmitters from the cavernous nerve 

terminals. 

✓This results in relaxation of these smooth muscles and the following events  

✓(1) dilation of the arterioles and arteries by increased blood flow in both the diastolic and 

systolic phases; 

✓(2) trapping of the incoming blood by the expanding sinusoids; 

✓(3) compression of the subtunical venous plexuses between the tunica albuginea and the 

peripheral sinusoids, reducing venous outflow; 

✓(4) stretching of the tunica to its capacity, which occludes the emissary and further 

decreases venous outflow to a minimum; 

✓(5) an increase in PO2 (to about 90 mm Hg) and intracavernous pressure (around 100 mm 

Hg), 

✓(6) contraction of the ischiocavernosus muscles (rigid erection phase).
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0, flaccid; 1, latent; 2, tumescence; 3, 
full erection; 4, rigid erection; 5, 
initial detumescence; 6, slow
detumescence; 7, fast
detumescence
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✓The sympathetic pathway originates from the T11 to L2 spinal segments and passes 

through the white rami to the sympathetic chain ganglia.

✓parasympathetic pathway arises from neurons in the intermediolateral cell columns

of the S 2.3.4 segments.

✓to the pelvic plexus, where they are joined by the sympathetic nerves from the 

superior hypogastric plexus.

✓sacral parasympathetic input is responsible for tumescence

✓ thoracolumbar sympathetic pathway is responsible for detumescence

Autonomic Pathways.
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✓(1) a perceptual-cognitive component that recognizes the visual stimuli as sexual 

and is performed in the bilateral inferior temporal cortices; 

✓(2) an emotional/ motivational component that processes sensory information with 

motivational states and is performed in the right insula, right inferior frontal cortex, 

and left cingulate cortex (paralimbic areas); and 

✓(3) a physiologic component that coordinates the endocrine and autonomic 

functions and is performed in the left anterior cingulate cortex.
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✓ Reflexogenic erection is produced by tactile stimulation of the genital organs. 

✓The impulses reach the spinal erection centers; some then follow the ascending 

tract, resulting in sensory perception, 

✓while others activate the autonomic nuclei to send messages via the cavernous 

nerves to the penis to induce erection. 

✓This type of erection is preserved in patients with upper spinal cord injury. 

✓Nocturnal erection occurs mostly during rapid-eye-movement (REM) sleep. 

✓PET scanning of humans in REM sleep shows increased activity in the pontine area, 

the amygdalae, and the anterior cingulate gyrus but decreased activity in the 

prefrontal and parietal cortex.
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✓norepinephrine has generally been accepted as the principal neurotransmitter to control 

penile flaccidity and detumescence

✓NO released from nonadrenergic/noncholinergic (NANC) neurotransmission  and from 

the endothelium is the principal neurotransmitter mediating penile erection

✓Acetylcholine is not the predominant neurotransmitter, it does contribute indirectly to 

penile erection by presynaptic inhibition of adrenergic neurons and stimulation of NO 

release from endothelial cells

✓(dopamine, norepinephrine,5- hydroxytestosterone [5-HT], and oxytocin) and neural 

hormones (oxytocin, prolactin) have been implicated in regulation of sexual function. 

✓It is suggested that dopaminergic and adrenergic receptors may promote sexual 

function and 5-HT receptors inhibit it
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smooth muscle contraction

✓Adrenergic nerve ➔ NE ➔ G 

protein ➔ increase inositol 

triphosphate ➔ ca2+ influx ➔

myosin phosphorylation ➔

smooth muscle contraction
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✓NO from noadrenergic-noncholinergic

nerve➔ GTP-> cGMP ➔ decrease 

Ca2+ ➔ smooth muscle relaxation

◆PDE5 block cGMP to 5’GMP ➔ increase 

cGMP

✓Prostaglandin E1 ➔ ATP -> cAMP➔

decrease Ca2+ ➔ smooth muscle 

relaxation

◆PDE 2.3.4 block cAMP to 5’AMP ➔

increase cAMP

✓Cholinergic nerve stimulation 

endothelial cells ➔ eNOS +O2 ➔

release NO
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✓Systemic 

✓Psychologic

✓Drug

✓Arterial 

✓Cavernosal

✓Neurologic

✓Hormonal 
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✓general health status, diabetes mellitus, cardiovascular disease, 

concurrence of other genitourinary disease, psychiatric/psychological 

disorders, other chronic diseases, and sociodemographic conditions.

✓low socioeconomic status category had a greater than twofold increase in 

risk of ED
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Testosterone and DHT

Hyperprolactinemia 

ED may also be associated with hyperthyroidism and hypothyroidism.
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✓ Antihypertensive Agents. 

✓ Diuretics. carbonic anhydrase 

inhibitors that alkalinize cells and 

cause vasodilation.

✓ Aldosterone Receptor Antagonist.

✓ Psychotropic Medication. 

Anxiolytics. Antidepressants.

✓ Digoxin. 

✓ Statins. (?)

✓ Histamine H2 Receptor Antagonists. 
✓ Opiates. 
✓ Antiretroviral Agents. 
✓ Tobacco. 
✓ Alcohol. small amounts improves 

erection and sexual drive because of 
its vasodilatory effect and 
suppression of anxiety; however, 
large amounts can cause central 
sedation, decreased libido, and 
transient ED
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PE: penis deformities, prostate disease, 

sign of hypogonadism, cadiac vascular 

or nuerologic disease signs

Laboratory test: glucose and lipid profile 

and testosterone
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✓Nocturnal penile tumescence and rigidity test: on at least two 

separate nights.

✓Intracavernous injection test: limited information. A positive test is a 

rigid erectile response (unable to bend the penis) that appears within 

10 min after the intracavernous injection and lasts for 30 min. 

Overall, the test is inconclusive

✓Duplex ultrasound of the penis: A peak systolic blood flow > 30 cm/s, 

an end-diastolic velocity of < 3 cm/s and a resistance index > 0.8 are

✓Arteriography and dynamic infusion cavernosometry or 

cavernosography: should be performed only in patients who are 

being considered for vascular reconstructive surgery

✓Psychiatric assessment: In younger patients (< 40 years) with long-

term primary ED, psychiatric assessment may be helpful before any 

organic assessment is carried out.
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Tadalafil on-demand doses of 10 and 20 mg and 
also an alternative daily dose of 5 mg.
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✓Sildenafil: effective from 30-60 min after administration

✓ Tadalafil : effective from 30 min after administration, with peak efficacy after about 

2 h.

✓Vardenafil: effective from 30 min after administration

✓Avanafil: Avanafil has a high ratio of inhibiting PDE5 as compared with other PDE 

subtypes allowing for the drug to be used for ED while minimising adverse 

effectsneeded approximately 15 to 30 minutes before sexual activity
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Headache: all medications

Blur or Blue vision: sildenafil

Back pain and myagia: tadalafil

Nasal congestion: vardenafil
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✓Nitrates are contraindicated with PDE5 inhibitors

✓Antihypertensive drugs: Co-administration of PDE5Is with antihypertensive agents 

(angiotensin-converting enzyme inhibitors, angiotensin-receptor blockers, calcium 

blockers, β-blockers, and diuretics) may result in small additive decreases in blood 

pressure, which are usually minor.

✓α-Blocker interactions: All PDE5Is show some interaction with α-blockers, which 

under some conditions may result in orthostatic hypotension.

✓Drugs that inhibit the CYP34A pathway will inhibit the metabolic breakdown of 

PDE5Is, thus increasing PDE5Is blood levels



Any Question?
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