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EJACULATION

EJACULATION

Primary Disciplinary Field(s): Sexual Physiology, Urology, Endocrinology, Clinical Psychology

1. Core Definition and Physiological Overview

Ejaculation is fundamentally defined as the automatic expulsion of semen from the male urethra
through the penis. This complex physiological event marks the culmination of the male sexual
response cycle, typically occurring synchronously with the subjective experience of male orgasm.
While often perceived as a singular, rapid event, it is governed by an intricate neural mechanism
involving highly coordinated voluntary and involuntary muscular contractions. The process serves
the primary biological function of procreation, ensuring the delivery of sperm-laden semen into the
female reproductive tract. Failure or difficulty in achieving or controlling ejaculation is a significant
source of clinical concern and psychological distress, underscoring its dual importance in both
physical health and sexual satisfaction.

Physiologically, ejaculation involves the synchronized activity of the autonomic nervous system
(specifically the sympathetic division) and the somatic nervous system. The semen that is expelled
is a composite fluid, comprising sperm produced in the testes and secretions from accessory
glands, including the seminal vesicles (which contribute the majority of the fluid volume), the
prostate gland (contributing prostatic fluid rich in enzymes), and the bulbourethral glands. The
integration of these components requires precise temporal control, ensuring that the bladder neck
closes immediately prior to expulsion to prevent retrograde ejaculation, where semen is forced
backward into the bladder instead of forward out of the urethra.

The mechanical energy for expulsion is derived from strong, rhythmic contractions of the pelvic
floor muscles, particularly the bulbocavernosus and ischiocavernosus muscles. These involuntary
contractions generate the force and velocity required for expulsion. The neurological control center
for this reflex arc resides in the spinal cord, primarily spanning the thoracolumbar and sacral
segments. Understanding this neurobiological architecture is crucial, as disruptions at any point--
whether due to neurological disease, surgical intervention, or pharmacological side effects--can
lead to various forms of ejaculatory dysfunction, such as anejaculation, delayed ejaculation, or
premature ejaculation.

2. The Neurobiological Pathway

The neurological control of ejaculation is a specialized spinal reflex modulated by complex
descending pathways from the brain, integrating sensory input, emotional state, and conscious
desire. The primary ejaculatory generator is located within the lumbosacral spinal cord, where
sympathetic and parasympathetic nerves converge to orchestrate the muscular and glandular
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actions. During sexual arousal, afferent signals from mechanoreceptors in the penis are
transmitted via the internal pudendal nerve to the spinal cord, initiating the reflex. However, unlike
simpler reflexes, the ejaculatory pathway involves significant supraspinal input, which accounts for
the influence of anxiety, excitement, and anticipation on the timing and quality of the experience.

The central nervous system plays a decisive role in regulating the threshold for the ejaculatory
reflex. Key brain regions involved include the medial preoptic area (mPOA), the paraventricular
nucleus (PVN), and the ventral tegmental area (VTA), which are instrumental in integrating sexual
stimuli and motivational behavior. Neurotransmitters heavily implicated in regulating ejaculation
include dopamine (D), which is largely pro-ejaculatory and associated with the reward circuit, and
serotonin (5-HT), which is primarily inhibitory and involved in delaying the reflex. The balance
between these systems determines the individual's ejaculatory latency--the time taken from
penetration to expulsion.

Pharmacological research, particularly concerning the treatment of premature ejaculation, has
illuminated the critical role of serotonin receptor subtypes. Specifically, increased serotonin
availability in the synaptic cleft, often achieved through the use of Selective Serotonin Reuptake
Inhibitors (SSRIs), enhances the inhibitory tone on the spinal ejaculatory generator, thereby
prolonging the time to expulsion. This pharmacological evidence strongly supports the notion that
ejaculation is not merely a localized muscular event but a centrally controlled neurobiological
phenomenon influenced by global neurological state and neurotransmitter balance.

3. Phases of Ejaculation: Emission and Expulsion

Ejaculation is traditionally divided into two distinct, sequential phases: the emission phase and the
expulsion (or expulsion) phase. The transition between these phases is seamless and rapid,
usually occurring in a matter of seconds, yet they are controlled by separate branches of the
nervous system and involve different sets of musculature and glandular activity.

The emission phase is entirely governed by the sympathetic nervous system, originating from
the thoracolumbar segments of the spinal cord (T10-L2). This phase begins when sexual
stimulation reaches a critical intensity threshold. Sympathetic efferent signals cause the smooth
muscles of the vas deferens, seminal vesicles, and prostate gland to contract rhythmically. These
contractions propel the sperm and glandular fluids into the prostatic urethra, where they combine to
form semen. Crucially, sympathetic stimulation also triggers the contraction of the internal urethral
sphincter (the bladder neck), sealing off the path to the bladder. This closure is essential; without it,
emission would lead to retrograde flow and subsequent infertility, as is sometimes seen following
surgical procedures like transurethral resection of the prostate (TURP) or specific nerve damage.

The expulsion phase immediately follows the emission phase and is mediated primarily by the
somatic nervous system, with additional parasympathetic input. Once semen has collected in the
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bulbous urethra, the sudden distension triggers a somatic reflex via the pudendal nerve (S2-S4).
This reflex causes powerful, rhythmic contractions of the striated perineal muscles, specifically the
bulbocavernosus and ischiocavernosus muscles. These contractions generate the pressure
necessary to forcibly expel the semen in pulsatile bursts. The expulsion phase is typically
associated with the peak subjective pleasure of orgasm. The initial bursts usually contain the
highest concentration of sperm and prostatic secretions, while later contractions deliver mostly
seminal vesicle fluid. The cessation of these rhythmic contractions signals the beginning of the
resolution phase of the sexual response cycle.

4. Associated Clinical Conditions and Dysfunctions

Ejaculatory dysfunctions represent a significant portion of male sexual health complaints and are
classified based on the timing, control, and direction of semen flow. The three most prevalent
dysfunctions are premature ejaculation, delayed ejaculation (or anejaculation), and retrograde
ejaculation, each carrying substantial physiological and psychological consequences for the
individual and their partner.

Premature Ejaculation (PE) is the most common male sexual disorder, defined by the
International Society for Sexual Medicine (ISSM) as ejaculation that always or nearly always
occurs prior to or within about one minute of vaginal penetration, and the inability to delay
ejaculation on all or nearly all occasions, leading to negative personal consequences such as
distress, frustration, and avoidance of sexual intimacy. While PE was historically considered purely
psychological, current understanding recognizes a strong neurobiological component, specifically
the hypersensitivity of the ejaculatory reflex generator, often linked to inherited differences in
central serotonin receptor function.

Delayed Ejaculation (DE) or Anejaculation involves marked difficulty, delay, or inability to
achieve expulsion despite adequate sexual stimulation and desire. DE often has multifactorial
causes, ranging from severe neurological conditions (such as spinal cord injury or multiple
sclerosis) and hormonal imbalances (hypogonadism) to psychological factors (performance
anxiety, learned inhibition, or restrictive religious upbringing). Furthermore, many classes of
medications, particularly psychiatric drugs like SSRIs and certain antihypertensives, are well-
known iatrogenic causes of DE, highlighting the intricate neurochemical reliance of the ejaculatory
mechanism.

Retrograde Ejaculation occurs when the semen is directed backward into the bladder due to the
failure of the internal urethral sphincter to close during the emission phase. Although not inherently
painful or dangerous, it results in a "dry orgasm" (orgasm without visible external expulsion) and
causes male factor infertility, as the sperm cannot exit the body naturally. Common etiologies
include damage to the sympathetic nerves controlling the bladder neck, often resulting from pelvic
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surgery (prostatectomy, bladder neck incision), advanced diabetes mellitus causing autonomic
neuropathy, or the use of alpha-adrenergic blocking agents prescribed for hypertension or benign
prostatic hyperplasia (BPH).

5. Psychological and Behavioral Dimensions

While ejaculation is a physiological reflex, its behavioral context is deeply intertwined with
psychological health, relationship satisfaction, and self-esteem. The functional relationship
between ejaculation and orgasm is critical; for most men, the two are inseparable, with ejaculation
serving as the physical manifestation of the orgasmic peak. However, it is possible for men to
experience orgasm without ejaculation (as in retrograde ejaculation or anejaculation) or,
conversely, to experience involuntary expulsion without the full subjective sensation of pleasure,
which may occur in cases of neurological compromise.

The concept of "control" over the ejaculatory reflex is a central feature of male sexual psychology.
Societal and cultural norms often emphasize the importance of endurance and delayed expulsion,
leading to significant performance anxiety when men perceive their ejaculatory latency to be too
short. This anxiety can become self-perpetuating, exacerbating conditions like PE. Conversely, the
successful execution of the reflex provides a powerful psychological reward signal, reinforcing the
behavior through the mesolimbic dopamine pathway.

Therapeutic approaches for ejaculatory dysfunctions often combine medical intervention with
psychological counseling and behavioral techniques. Behavioral strategies, such as the squeeze
technique or the start-stop method, teach men to recognize and respond to the escalating
sensations leading up to the point of ejaculatory inevitability, thereby restoring a sense of mastery
and control over the reflex. Addressing underlying psychological issues, such as relationship
conflict, depression, or unrealistic expectations about sexual performance, is often necessary for
long-term resolution of these behavioral issues.

6. Pharmacological Modulation and Treatment

The understanding of ejaculation as a neurochemical event has paved the way for effective
pharmacological interventions, predominantly aimed at treating Premature Ejaculation (PE). The
mainstay of drug therapy focuses on manipulating the serotonergic system, capitalizing on
serotonin's inhibitory role in the spinal ejaculatory center.

Selective Serotonin Reuptake Inhibitors (SSRIs) represent the most widely studied and prescribed
class of drugs for PE. Although many SSRIs (e.g., fluoxetine, paroxetine, sertraline) were initially
developed for depression, their side effect of delaying ejaculation has been repurposed
therapeutically. Paroxetine, in particular, exhibits high efficacy in delaying expulsion latency. The
primary mechanism involves blocking the reuptake of serotonin in the synaptic cleft, thereby
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increasing the inhibitory input on the brainstem and spinal reflex centers, significantly raising the
ejaculatory threshold.

A key advancement has been the development of Dapoxetine, a short-acting SSRI specifically
designed and approved in many countries for the on-demand treatment of PE. Its rapid absorption
and excretion profile minimizes systemic side effects typically associated with chronic SSRI use,
allowing patients to take the medication 1 to 3 hours prior to anticipated sexual activity. For
patients intolerant of systemic medications or those seeking localized solutions, topical
desensitizing agents, typically containing Lidocaine and/or Prilocaine, can be applied to the glans
penis. These agents locally block nerve conduction, reducing sensory input and thereby raising the
threshold for reflex activation, offering an alternative mechanism for achieving better ejaculatory
control.

7. Further Reading

Wikipedia: Ejaculation

International Society for Sexual Medicine (ISSM) Official Website

Wikipedia: Selective Serotonin Reuptake Inhibitors (SSRIs)
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