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Erectile Dysfunction is a persistent or recurrent inability to attain an
adequate penile erection until completion of sexual activity. It must,
exclusively, not due to pharmacological effects of substance

(addicted drug or medication) or general medical condition. (Am
Psychiatric Association, 2000)

Prevalence

2% in men age < 40
25% in men age 65
75% in men age > 75

ED is more prevalent in patients with atherosclerosis, hypertension, DM, hypercholesterolemia,
heart disease, smoker




Anatomy of Penis
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Flaccid penis and Erect penis

Flaccld: Lateral view

Penile venules
(uncompressed)

Deep dorsal vein

Erect: Lateral view ‘
Cavernosal arteries dilate,

engorging corporal tissue
with blood

Engorging causes corporal tissue
10 swell, erecting the penis

Flaccld: Transverse view

Engorged corporal tissue compresses penfie
veins and venules, maintaining erection

Corpus
cavernosum

FLACCID PENIS

Corpus cavernosum
fills with blood

ERECT PENIS




What is innervation of
erection and ejaculation?

* Autonomic
— Sympathetic nerves from T11-L2
— Parasympathetic from S2-4, form the pelvic plexus
— The cavernosal nerves are branches of pelvic plexus
(i.e. parasympathetic) that innervate the penis
— Parasympathetic stimulation causes erection

— Sympathetic activity causes ejaculation and
detumescence (loss of erection)
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Sympathetic trunk
Lumbosacral trunk
Left hypogastric nerve

Pelvic splanchnic
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Inferior hypogastric
plexus

Prostatic plexus
Inferior anal (rectal) nerve
Pudendal nerve

Cavernous nerves
Perineal nerve

Posterior scrotal nerves

— Sympathetic nerves

mmmm Parasympathetic nerves

= Mixed sympathetic and parasympathetic nerves
Somatic nerves

- Innervation of male perineum.




\ Pathway of penile erection

Nerve impulses cause the
release of
neurotransmitters (NO)
from the cavernous nerve
terminals. Nitric oxide Non adrenergic non cholinergic system
diffuses into cavernosal NANC system

smooth muscle cells,
activates Guanylate
cyclase, which converts

GTP to cGMP resulting in S:Jg:’nsosum

smooth muscle relaxation NO
in the arteries and Cell membrane

arterioles supplying the .

TR erectile tissue and a
o several fold increase in
penile blood flow.
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ERECTION: HOW DOES IT WORK?

Imaginative

SEXUAL EXCITEMENT = AROUSAL

(PARASYMPATHETIC RESPONSE = NO)
ViSU8| $ Xy . O|faCtOI’y STIMULUS = VISUAL, TACTILE, AUDITORY, OLFACTORY, IMAGINARY
et ¥ ¥

SMOOTH MUSCLES ) ARTERIES ) SINUSES FILL

+ RELAX DILA;yIl BLOOD
; BLOOD IN ERECTILE TISSUE ACCUMULATES
Spinal cord H . (VASOCONGESTION)
Dorsal root Pelvic
ganglion Penile ‘ ganglon ‘
Structures COMPRESSES VEINS

BLOOD FLOW AWAY FROM PENIS REDUCED

+ *
PENIS SWELLS AND BECOMES ERECT
Docsity.com




Etiology of erectile dysfunction

ETIOLOGY

1) Psychogenic.

2) Vasculogenic :
- Cardiovascular disease
- Hypertension
- Diabetes mellitus

- Major surgery or radiotherapy (pelvis or
retroperitoneum).

ETIOLOGY

3) Neurogenic
Central causes
- Multiple sclerosis
- Parkinson’s disease
- Tumors
- Stroke
- Spinal cord disorders( disc disease )
Peripheral causes
- Diabetes mellitus
- Alcoholism
- Polyneuropathy
- Surgery (pelvis or retroperitoneum).




Etiology of erectile dysfunction

ETIOLOGY ETIOLOGY
4) Anatomical / structural 6) Drug-induced
- Peyronie’s disease - Antihypertensives (beta-blocker,thiazide
- Penile fracture and clonidine .less with ACE inhibitors )
- Congenital curvature of the penis - Antidepressants (tricyclic antidepressants
5y Hormonal and MAO inihibitor)
- Hypogonadism - Antipsychotics
- Hyperprolactinemia - Antiandrogens
- Hyper-and hypothyroidism - Antihistamines
- Cushing's disease. - Recreational drugs (Heroin and cocaine)




Psychogenic

» Performance anxiety
» Relationship problems/difficulties
» Loss of attraction to partner
» Depression and anxiety disorders
* Anxiety
» Depression
* Fatigue
» Guilt
* Stress

* Marital Discord
* Excessive alcohol consumption



Causes of ED

H Cardiovascular disease

¥ Digbetes

¥ Medicinal products

W Surgery/Injury

J Neurological diseases
| Endocrinopathias

J Psychological causes

¥ Unknown causes



Assessment for Erectile Dysfunction

The simplified International Index of Erectile Function (IIEF-5)

Please encircle the response that best describes vou for the following five questions:

Over the past 6 months:

1. How do vou rate Very low Low Moderate High Very high
vour confidence that yvou
could get and keep an 1 2 3 4 5
erection?
2. When vou had erections Almost never A few Sometimes Most times Almost always
with sexual stimulation. or never times or always
how often were your
erections hard enough (much less (about half (much more
for penetration? than half the time) than half
the time) the time)

1 2 3 4 5
3. During sexual Almost never A few Sometimes Most times Almost always
mtercourse. how often were of never times or always
you able to maintain your
erection after vou had (much less (about half (much more

penetrated yvour partner?

than half
the time)

()

the time)

than half
the time)

LA




Assessment for Erectile Dysfunction

4. During sexual Extremely Very Difficult Slightly Not difficult
mtercourse. how difficult difficult difficult difficult
was it to maintain your
erection to completion of
mtercourse?
1 2 3 4 5
5. When you attempted Almost never A few Sometimes Most tumes Almost always
sexual intercourse. how Or never times or always
often was it satisfactory
tor you? (much less (about half  (much more
than half the time) than half
the time) the time)
1 2 3 4 5

Total Score:

1-7: Severe ED 8-11: Moderate ED  12-16: Mild-moderate ED

17-21: Muld ED

22-25: No ED




ERECTILE DYSFUNCTION

PSYCHOGENIC / """ilc

BPH/LUTS Hypogonadism Lifestyle Modification Trauma
- Medical therapy - Testosterone prior - Diet (Mediterranean) - Penile revascularization

to ED therapy - Smoking cessation
Psychosexual - Exercise

Therapy - Alcohol in moderation

|

FIRST LINE
- PLES Inhibitors
-WVacuum Erection Device

|

SECOND LINE

- Transurethral Therapies
- Intracavernosal Injection
- Combination Therapies

|

THIRD LINE

- Penile Prosthesis
- Penile Revascularizatinn

BPH= Benign prostate hyperplasia
LUTS= Lower urinary tract symptoms




* General assessment
* Psychosexual therapy
* Drug therapy

Management * Vacuum treatment
for Erectile * Surgical treatment

* Patient counseling: smoking cessation,
reduce alcohol, weight control, exercise,
dietary component, adherence to drug
therapy

Dysfunction




Drug Therapy for Erectile Dysfunction

J Oral drugs
* Phosphodiesterase 5 inhibitors
 Apomorphine
* Yohimbine
* Tazodone
 Intra cavernosa injection
* PGE1 : Alprostadil
* Papaverine
 Intraurethral drug: Alprostadil




Phosphodiesterase 5 inhibitors: Mechanism

NANC system
Corpus /[—L\
cavernosum NO
Cell membrane
N

Guanylate GTP
cyclase

cGMP

Phospho-
diesterase GMP

* PDE 5 inhibitor inhibits enzyme

phosphodiesterase = increase cGMP conc in
glans penis, corpus cavernosum and corpus
spongiosum = smooth muscle relaxation 2
blood infiltration = penile erection

e PDE 5 inh has no effect if there is no sexual

arousment when NO and cGMP are low

* PDE 5 inh: Sildenafil, Tadalafil, Vardenafil




4 film-coatad tablets J
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tadalafil

Phosphodiesterase 5 inhibitors:

Regimen

 Sildenafil (t12 3-4 h)

* 25,50, 100mg 1 h before sexual activity 6[‘5\,.7” 20mg

film-coated tablets

* 4-6 h window
» Absorption delayed by fatty food
« Tadalafil (ti2 17 h)
« 5, 10, 20mg 30 min before sexual activity
« 36 h window
« Absorption is not affected by food
* Vardenafil (ti2 4-5 h)
* 5, 10, 20mg 30-60 min before sexual activity
* 4-6 h window
« Absorption delayed by fatty food




Phosphodiesterase 5 inhibitors: ADR

* Adverse Effects
 Facial flushing
* Headache
* Nasal congestion
* Dizziness
* Dyspepsia
 Visual disturbance (Blue halo)
* Priapism
* Non arteritic anterior ischaemic optic neuropathy



Phosphodiesterase 5 inhibitors: DI

Drug interactions
* Nitrate: Glyceryl trinitrate, Isosorbide mono/di nitrate
-Chest pain
-Do not take together within 24 h for sildalafil / vardenafil
and within 48 h for tadalafil
* Cytochrome P450 inhibitors (Protease inhibitors, cimetidine, ketoconazole,
erythromycin)
e Cytochrome P450 inducers (Rifampin, phenobarb, phenytoin, carbamazepine)
* Alpha blockers




Phosphodiesterase 5 inhibitors: Cl

e Contraindications
* Recent cardiovascular event
* Patient using nitrate
* Hypotension patient

* Predisposition to prolonged erection : Sickle cell disease, Multiple myeloma,
Leukemia

Anatomical deformity: Cavernosal fibrosis, Peyronie’s disease



Other oral medications (Not FDA approved)

* Apomorphine S/L
-Centrally acting dopamine agonist Brain
. Apomorphine
-Acts on paraventricular nucleus Melasctad
(sexual drive center) >
Nalmafene
* Yohimbine HCI i
-Centrally and peripherally alpha 2 Spinal cord
adrenergic antagonist
-ADR: high BP, anxiety, tachycardia,
headache e Trazodone  VIP
« Phentolamine: aloha block nerve “Uhgne.NTG
P entolamine: a p d ocker ot [0 End Organ Yohimbine Sildenafil
* Trazodone | Smooth muscle cells | (SR } Ll o T o s
| Endothelial cells |—> A Delequamine




Intracavernosal injection

Alprostadil
 PGE1

* 5-40 mcg inject directly to corporeal body

of the penis

* ADR: peno scrotal pain, haematoma,

fibrosis at injection site, priapism

S = Lyophilized in container.
2 = Storeator below 25°C (I7°F).
is == DOSAGE AND USE: See accompanying

[Vized

®
" prescribing information.
8 | Add 1 mL diluer t(batsmstaﬂ water for Caverlect
3 E’  iecton o st yole. Skl e paes alprostadil for injection
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For Intracavernosal Use Only

S| mcg.
Dlluemt beusedwlmtm pmdwl should

ontain benzyl alcohol as a preservative. Single Dose Vial Rxonly

Penis Injection sites
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MUSE (= Medical Urethral System for Erection):
Einmalsystem zur Verabreichung von Alprostadil (PGE1) in die Harnrohre

Intraurethral administration

Alprostadil intraurethral pellet
 PGE1
* 125 mg — 1000 mg through applicator

e Erection starts 5-20 min after administration
and last for 30-45 min

. . . . O " ke

* ADR: pain, bleeding, priapism 2 M%t%ﬂf
O“; Transurethral System 250%
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Androgen replacement

therapy

* For hypogonadism

* Injection: 200 mg testosterone cypionate
or testosterone enathate or testosterone
proprionate g 2-3 wks

* Transdermal patch
* Transdermal gel
* Contraindicated in prostate cancer and

10 mL Multiple Dose Vial

BPH ¢

Testosterone

Cypionate
Injection USP

200 mg/mL
FOR INTRAMUSCULAR USE ONLY

(@ warson  rxonly




Vacuum Device for ED

Treatment for Erectile Disorder

* Blood trapped in
intracorporal and
extracorporal
compartments of penis

* May cause cyanosis,
edema and cold

Suction




Erection cylinders --------- A
(Inside the penis)

Surgical Treatment: Penile Prosthesis

Reservoir balloon

(Inside the abdomen)

* The third line therapy after failure of PO
other treatments

* Complication: mechanical failure,
infe Ctio N Flaccid penis Erect penis

Flaceid
cylinder
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