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Physiology of Ejaculation

Emission

Expulsion

e Orgasm
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Neurophysiology of Ejaculation

* Hypothalamus— sup. hypogastric plexus — hypogastric nerve
— seminal vesicle, vas deferens, prostate, bladder neck

e Pudendal nerve — bulbocavernosus, ischiocavernous and
pubococcygeus muscle
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Emission

Deposition of sperm into the posterior urethra

The bladder neck contracts before emission to
prevent retrograde ejaculation.

A sympathetic response controlled by the
spinal cord between the T10 and L2 level.

Distention of the posterior urethra provides the
sensation of ejaculatory inevitability.
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Expulsion

Forcible antegrade propulsion of semen from the
urethral meatus.

Contraction of the periurethral and pelvic floor
muscles is coordinated with relaxation of the external
sphincter.

Expulsion is induced by neural signals that originate
via afferent sensory stimuli from the genitals that are
transmitted by the pudendal nerve to the spinal cord

and higher centers in the brain.
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Orgasm

» Follows there lease of pressure in the posterior
urethra.

 Cerebral processing of the afferent sensory stimuli
results in the sensation of orgasm.

* However, orgasm is more complex than a sensory
motor reflex as many mental and physical stimuli
influence this event.

» Detumescence of the erection follows orgasm along
with a refractory period during which the erectile
response is blunted.

uuuuuuuuu
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— Serotonin (5-HT, = i# #)

— Dopamine (DA, 7 = %)

— Gamma-aminobutyric acid
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— Noradrenaline(& &+ ’?;jl%)

— Serotonin i 5 Z B ALY B
A& BAHEBESE

e % £serotonin # X B AT AR F YhEF

fo#' "g -
McMahon et al, Disorders of orgasm and ejaculation in men. In Sexual Medicine: Sexual dysfunctions in men and J ém
women. 2nd International Consultation on Sexual Dysfunctions, Paris, 2004; Donatucci (2006) J Sex Med 3(suppl ES 3 R3S
4):303-308 e TR G e
i Our !




=FEHBBERT Tri-Service General Hospital

5-hydroxytryptamine (5-HT)

An inhibitory role on sexual behavior

High concentrations of central 5-HT will delay
or interfere with ejaculation via activation of
the post synaptic 5-HT2C receptors.

Conversely,5-HT antagonists that lower
central 5-HT create a hyperexcitable state
similar to PE.
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Serotonin

Serotonergic neurotransmission has a complex feedback mechanism
that help stomaintain 5-HT concentration with in the synaptic cleft.

A short-term increase in serotonin release results in receptor
modification of the presynaptic neuron as a feedback mechanism to
reduce serotonin release.

Serotonin in the synaptic cleft activates 5-HT1A and 5-HT1B receptors
on the presynaptic neuron which decrease nerve firing and there lease
of serotonin. In addition, removal of serotonin from the cleft is also
accomplished by serotonin transporters at the presynaptic endings and
in serotonergic cell bodies.

Therefore, any serotonergic neurotransmission has a complex feedback
mechanism that pharmacologic therapies designed to increase serotonin
levels must also be able to resist the homeostatic tendencies of the
serotonin neurons.

uuuuuuuuu

10



[ R PR AL IS R A

1960 # * B 4o ek w7 3 BE T 0 n iR
(5-HT) grze 4t < Benii7 5§

- LB P R i F (5-HT) feze
PRt T #’ﬁ#%ﬂﬂig

Koe & Weismann (1966) Pharmacol Exp Ther 154:499-516; Ahlenius et al.(1971) Psychopharmacologia 20:383: &
388; Salis & Dewsbury (1971) Nature 232:400-401; Sodersten et al.(1976) Pharmacol Biochem.Behav 5:319- 3"3%*
327; Larsson et al.(1978) Brain Res141:293-303; Giuliano(2007) Trends Neurosci 30(2):79-84 23 Pﬂﬁ
B G Sarviesl

=F{BBEET Tri-Service General Hospital

i S

2

e

TR A £ e A (SSRI A 4 R 1
£ ‘A'a

g ZFHEBEILL 5 '%i’g
8 (5-HTT) £ sz % “*“}'\?
F%EF
i AR
fL ’%%“ RIFEF M m.ﬂ-/}ai'% ’
¥ F e ‘T/}f%\ﬁgw.ﬂ-/}a?
i
SSRIFrli 4 M8 Aot ol g
B 4c dxﬁ%f’%l‘ﬁ" ali /F‘%A’a S Ul
Al

'_E

#iHX B McMahon et al (2004) Disorders of orgasm and ejaculation in men.In Sexual Medicine:Sexual dysfunctions in men
and women.2nd International Consultation on Sexual Dysfunctions, Paris

Bl
EfE% AR
5-HTT = ;% 3 #§:& R#fi(serotonin transporter system)
5-HT = 1f1;% 3 (Serotonin) g
. _ ==
Giuliano (2007) Trends Neurosci. 30(2):79-84; ; o - : 23 H‘E
: g o e

11



26 Tri-Service General Hospital

5 g L% SSRI $iti end & — i F F

PR H %M@@szﬁ (e A 2 £ e edrd] (SSRI) EF » v ¥ k752 5
g T o @ R
o5 HpiEK M 0 U2 SSRI & p G E > R v icd PE MY blde
— & p %% SSRI paroxetine » £ % & 4p L » TRk o L i if?
— & p % # fluoxetine » &% F&4p v o B AeIE g ) SHH B SRPF R (IELT)S
— ¥ ELT <1 A4 49 1 > & p %% paroxetine - fluoxetine -
sertralme v B RAIAR L o IELT &2 A B Bhip s d 7 H o
© ¥R paroxetine ipf ~ IELT 21 ~ 4808 H & » IELT + § 4

llli% 44

1. McMahon (2005) Nat Clin Prac Urol 2(9):426-433; 2. Waldinger et al.(1994) Am J Psychiatry
151(9):1377-1379; 3. Kara et al.(1996) J Urol.156(5):1631-2; 4. Waldinger et al.(1998) J Clin
Psychopharmacol. 18(4):274-281

IS [

§ft Tri-Service General Hospital

BHEE

ohfE S A5d — FA RPN wfe o T LS H
R Lt L

EHER B T e BB A ¢ s )

°n /i"% 7 o /i"% PR S & f@é < P TR
3SR P 4

£ CNS ¢ i % 5 B R4 > &1 15 5

Truitt & Coolen (2002) Science 30;297:1566-1569

Giuliano & Clement (2006) Eur Urol 50(3):454-466 ]

McMahon CG et al, Disorders of orgasm and ejaculation in men.In Sexual Medicine:Sexual gé;ﬂm
dysfunctions in men and women.2nd International Consultation on Sexual Dysfunctions, Paris, 2004 2 3 E‘E

Giuliano F (2007) Trends Neurosci 30(2):79-84 2 Mo




=FEHBBERT Tri-Service General Hospital

Ejaculatory problems

* Premature ejaculation
« Retarded ejaculation
« Retrograde ejaculation
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Premature ejaculation

Most common male sexual disorder
Incidence rate: 20-30%

The prevalence of PE was not affected by
age, marital status or race/ethnicity

Often coexist with ED ( 36% ED patients
had concomitant PE)
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Premature ejaculation perceptions and
attitudes (PEPA) study background

- | Internet survey
L5 Apr-Aug 2004
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Hypothesis for PE in the central nervous system

» PE maybe a result of a low ejaculatory threshold
caused by either low 5-HT and/or abnormal
(diminished) sensitivity of the postsynaptic 5-HT2C
receptor.

» Pharmaceuticals that increase serotonergic activation
of the postsynaptic 5-HT2C receptor, including
clomipramine and the selective serotonin reuptake
inhibitors, move the set point to a higher threshold,
delaying ejaculation.

.........
T Gur Sarvieest
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Different definition of PE

AUA update
ICD-10
DSM-IV-TR
DSM-V

.........
T Gur Sarvieest
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*Definition of PE in AUA update
(2007)

 There is no global consensus of a definition of PE.

» The lack of control of ejaculation and inability to
maintain intercourse long enough to sexually satisfy
one self or one’s partner’s needs, or resulting in
personal distress experienced by either partner are
common criteria for the diagnosis of premature
ejaculation

.........
ol Dur Sarviensi
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Definition of PE in DSM-IV-TR

« "persistent or recurrent ejaculation with minimal
sexual stimulation before, on, or shortly after
penetration and before the person wishes it".

 This definition of PE requires that the condition
"must also cause marked distress or interpersonal
difficulty", and states that it "is not due exclusively to
the direct effects of a substance".

.........
ol Dur Sarviensi
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ICD-10 Definition of PE

* The inability to delay ejaculation sufficiently to enjoy
lovemaking, which is manifested by either an occurrence
of ejaculation before or very soon after the beginning of
intercourse (if a time limit is required: before or within 15
seconds of the beginning of intercourse) or ejaculation
occurs in the absence of sufficient erection to make
intercourse possible”

llllllllll
ol Gur Sarvicest
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The major difference between the
abovementioned 2 definitions

e |CD-10 uses a cutoff point for the ejaculation time of
15 seconds, but does not provide literature on which this

guantification is based.
e DSM-IV-TR, PE needs to cause marked distress

and/or interpersonal difficulty before it can be classified
as the sexual disorder PE.

llllllllll
ol Dur Sarviensi
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Definition of PE in DSM-V

“ gjaculation occurring within approximately 1
minute of vaginal penetration on 75% of
occasions for at least 6 months ".

J Sex Med 2010;7: 672-689

uuuuuuuuu
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Three main qualifications in
definition of PE

 Short time interval between penetration and
¢jaculation.

» Lack of control over ejaculation.
* Distress by on or both partners.

uuuuuuuuu
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Intravaginal ejaculatory latency time (IELT)

In 1994, Waldinger and colleagues

the time from vaginal penetration to the start of
intravaginal ejaculation-as an objective outcome

a median of 5.4 min.
The 0.5 percentile equates to an IELT of 0.9 min
The 2.5 percentile an IELT of 1.3 min .

It is generally accepted but not included in most
guidelines that men with an IELT of less than 1
minute have "definitive" PE.

24
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Classification
of
Premature Ejaculation

uuuuuuuu
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|. Partner satisfaction

e Masters and Johnson: a man’s inability to delay
ejaculation long enough for his partner to reach
orgasm in half of the attempts at intercourse.

* <50 %

uuuuuuuu
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Il. Duration of intercourse

20 min --Kinsey et al
4-7 min ---1000 couples (1966)

10 min ---US couples
5 min---50% east German couples

uuuuuuuuu
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lll. No. of thrusts and voluntary
control

e 80or 15 thrusts

uuuuuuuuu
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V. DSM-IV classification
(Diagnostic and Statistical Manual)

» Persistent or recurrent onset of orgasm and
ejaculation with minimal sexual stimulation before,
upon, or shortly after penetration and before the
person wishes it.

* Marked distress or interpersonal difficulty.

.........
T Gur Sarvieest
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* Premature Ejaculation is defined as an intravaginal
ejaculation latency time <1 min in > 90% of episodes
of sexual intercourse, independence of age and
duration of relationship.

(Int J Psych Clin Pract 1998; 2: 287-93)

.........
T Gur Sarvieest
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. Organic vs Psychogenic origin

Psychological basis
Penile hypersensitivity

Neurobiological basis: serotonergic neurotransmission,
disturbance of 5-HT2c or 5- HT1a

Normal biological variability

.........
T Gur Sarvieest
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VI. Primary vs Secondary PE

Primary : lifelong, persistence since first sexual
intercourse

Secondary: developing in men with previously normal
ejaculation

.........
T Gur Sarvieest
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Diagnosis

NECTN
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EUROPEAN UROLOGY 57 (2010) 804-814 811

Table 5 - Recommendations for diagnosis of premature ejaculation (PE)

Recommendations LE GR

Diagnosis and classification of PE is based on medical and sexual history. It should be multidimensional and should assess [ELT, 12 A
perceived control, distress, and interpersonal difficulty due to the ejaculatory dysfunction,

Clinical se of self-estimated IELT is adequate. Stopwatch-measured IELT is necessary in clinical trials. 2 B

Patient-reported outcomes have the potential to identify men with PE. Further research is needed before patient-reported 3 C
outcomes can be recommended for linical use.

Physical examination may be necessary in initial assessment of PE to identify underlying medical conditions associated 3 C
with PE or other sexual dysfunctions, particularly ED.

Routine laboratory or neuraphysiologic tests are not recommended. Additional tests should be directed by specific findings 3 C
from history or physical examination.

ED = erectile dysfunction; LE=level of evidence; GR = grade of recommendation; [ELT = intravaginal ejaculatory latency time.

o 5 e
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Treatment

uuuuuuuu
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|. Psychological Therapy

uuuuuuuu
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Behavioral-Relationship Theories

» Masters and Johnson: PE is the result of conditioning or
learning experiences in situations promoting short
ejaculatory latency.

uuuuuuuuu
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* Personal problems:
1st contact with prostitute, lack of intimacy, sexual guilt,
shame, restrictive religious beliefs, anxiety, personal
hypersensitivity

* Relationship problems:

poor communication, conflict, mistrust, unrealistic beliefs
about sex

» Female problems--dyspareunia

uuuuuuuuu
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Stop-Start Technique

Squeeze Technique
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Il. a-adrenoceptor blocker

* Phenoxybenzamine
e Old man

uuuuuuuuu
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lll. Dopamine antagonists

Haloperidol <> Apomorphine
Sulpiride (D2 antagonist)
Vasotocin (oxytocin antagonist)

Chlopromazine, Thioridazine (adrenergic receptor
blocker)

uuuuuuuuu
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V. Antidepressants

SSRI: Fluoxetine, Sertraline and Paroxetine --blocking
serotonin reuptake, anticholinergic effect
Clomipramine: blocking serotonin reuptake, sedative,
anticholinergic and antihistame properties. (25-50 mg, 6
hours before)

uuuuuuuuu
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V. Anxiolytics

» Benzodiazepine: 10% effect

uuuuuuuuu
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VI. Topical Anesthetics

Prilocaine-lidocaine cream: 2.5 g, 30 min before
intercourse <> 82% effective rate

uuuuuuuuu
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VIl. Miscellaneous Agents

Intracavernosal injection

SS-cream: 106 P’t prolong latency time > 2 min (82.2%,
10.3% with placebo)

Neurectomy ( 80% were severed)
Phosphodiesterase 5 inhibitors

uuuuuuuuu
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EAU Guidelines

= J=e

=7 w5

.........
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Table 6 - Recommendations for premature ejaculation (PE) treatment

Recommendations £
ED, other sexual dysfunction or genitourinary infection (eg, prostaiis)should be treated firs, i B
Behavioural techniques can benefit PE; however, they are tim intensive, require the support of a partner, and can be difficult to do 3 (
Pharmacotherapy is the basis of treatment n lfelong PE la A
Dily SSRIs are firstlne, offabel, pharmacologic treatment for PE. The pharmacokinetic profiles of currently avalable SSRIs la A
are not amenable to on-demand dosing,
Daposeting s a short-acting SSRI that has been approved in Europe for the on-demand treatment of P, la A
Topical anaesthetic agents provide viable altermatives to SSRIs (of label, b A
Recurrence is lkely after treatment cessation, b A
Behaviouraltherapy may augment pharmacotherapy to enfance prevention of relapse. 3 (

LE = level of evidence; CR = grade of recommendation; ED = erectile ysfunction; SSRls= slective serotonin reuptake inhibitors,

36



Clinical diagnosis of premature cjiaculation
bBasced on

rtner history
Time to cjaculation (IELT)

Porcoived doegree of cjaculatory control
Degree of bother/distress

Onset and duration of FPE
PsychosocialRelationship issues
nMedical brislory

Treatment of premature csiaculation

P atient counseelling

~Discussion of treatment options

-If PE is secondary to ED. treat ED first or
concormiitantly

+ 4

LiTelonmng FPE Acguired PE

S —

Attempt graduated w]thdrawa! of
Drug therapy after 6 — 8 weaks

- Behavioural thherapy includes stop/start
technique, squec=c and secnsate focus

- Pharmacothocrapy (off label) includes SSRIis
(daily usae) and topical anaasthatics; it is
recommended as first-line treatment option in
lifelong PE

- Consider dapoxetine for on-—dermand use
(the only approved drug for PE)

38f% Tri-Service General Hospital

AUA Guidelines

PO =
=

Gur Haart
T Gur Sarvieast
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AUA Guideline on Pharmacologic
Management of Premature Ejaculation (1)

* The diagnosis of PE is based on sexual
history alone. A detailed sexual history should
be obtained from all patients with ejaculatory
complaints.

* In patients with concomitant PE and ED, the
ED should be treated first.

* The risk and benefits of all treatment options
should be discussed with the patient prior to
any intervention. Patient and partner
satisfaction is the primary target outcome for
the treatment of PE, = =8
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AUA Guideline on the Pharmacologic
Management of Premature Ejaculation (2)

» Premature ejaculation can be treated effectively with
several serotonin reuptake inhibitors or with topical
anesthetics. The optimal treatment choice should be
based on both physician judgment and patient
preference.
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== Medical Therapy Options For The
Treatment of Premature Ejaculation

Nonselective serotonin reuptake inhibitor:
Clomipramine (Anafranil) 25-50 mg/day or 25 mg 4-
24 hrs pre-intercourse.

Selective serotonin reuptake inhibitors (SSRIs):

Fluoxetine (Prozac) 5-20 mg/day

Paroxetin (Paxil) 10,20,40 mg/day or 20 mg 3-4 hrs
pre-intercourse

Sertraline (Zoloft) 25-100 mg/day or 50 mg 4-8 hrs
pre-intercourse E M
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Medical Therapy Options For The Treatment
Of Premature Ejaculation

» Topical therapies: Lidocaine/prilocaine cream (EMLA
cream) 20-30 mins pre-intercourse
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Introduction of dapoxetine

» SSRI with a rapid onset and short half-life.

» believed to potentiate serotonin levels across
the CNS by inhibiting neuronal reuptake.
(Giuliano, 2006)

» Experimental evidence indicates that ejaculation
is inhibited by serotonin throughout the
descending pathway of the brain.
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CNS Control of Ejaculation
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FIG. 2. Ejaculatory pathway Eﬁ.
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Neurotransmitters

Under strict control by multiple
neurotransmitters.

Most of our knowledge is based on a rat model

Serotonin,5 hydroxytryptamine (5-HT) and
dopamine have a predominant role over
cholinergic, adrenergic, oxytocinergic and
GABA nergicneurons.
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