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Abstract.doc 

Abstract 
     Premature ejaculation is by far the most common ejaculatory disorder, 
with rates among US men believed to be as high as 30 %, or even greater. 
Rapid ejaculation may be treated pharmacologically with a variety of 
different medications which act either centrally or locally to retard the 
psychoneurological control of ejaculation and subsequent orgasm. 
Antidepressants, particularly members of the selective serotonin reuptake 
inhibitors (SSRI) class, will retard ejaculation significantly. Historically, 
attempts to explain the etiology of premature ejaculation have included a 
diverse range of biological and psychological theories. Recently, it is 
postulated that the persistent occurrence of IELTs of less than 1 minute in 
men with lifelong PE results from a combination of polymorphisms of the 
serotonergic transporter and receptors, and other neurotransmitters and/or 
receptors.  About half of our patients showed an excellent response to 
paroxetin where the majority of the patients were SS and SL genotypes. Yet, 
such response was unrelated to the genotype. 
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Introduction 

    Premature ejaculation is claimed to be the most common male sexual 
disorder, affecting 5-40% of sexually active men (St. Lawrence et al, 1992). 
It is believed that there is a higher frequency of premature ejaculation in 
adolescents or young adults. Although premature ejaculation is considered 
the most frequent self reported male sexual dysfunction, there is a lack of 
universally accepted definition (Laumann et al, 1999). 

    Premature ejaculation has been defined in various ways. Masters and 
Johnson defined it as “the inability to delay ejaculation long enough for the 
women to achieve orgasm fifty percent of the time” (Masters et al, 1970). 
On the other hand the American Pyschiatric Association’s DSM-IV-R 
classified premature ejaculation as “the persistent or recurrent ejaculation 
with minimal stimulation before, on, or shortly after penetration and before 
the person wishes it, thus causing marked distress or interpersonal difficulty” 
(American Pyschiatric Association. DSM-IV,4th edn. 1994). The World 
Health Organiztion’s ICD-10 defines premature ejaculation as “inability to 
delay ejaculation sufficiently to enjoy love making” (WHO 1994). Recent 
quantification of the intra-vaginal ejaculation latency time has introduced a 
more evidence-based approach to defining premature ejaculation. Recently, 
ISSM unanimously agreed that the constructs that are necessary to define 
premature ejaculation are time from penetration to ejaculation, inability to 
delay ejaculation, and negative personal consequences from premature 
ejaculation. The committee also agreed that the 1-minute intravaginal 
ejaculatory latency time cutoff point should not be applied in the most 
absolute sense, as about 10% of men seeking treatment for lifelong 
premature ejaculation have intravaginal ejaculatory latency time of 1–2 
minutes (McMahon et al, 2008). 

     For about a century it was thought that life long premature ejaculation is 
mainly caused by psychologic factors. Several different psychologic 
mechanisms have been proposed. Karl A (1917) postulated that premature 
ejaculation is due to unconscious hostile or anxious feelings towards women. 
In 1943 Bernard S suggested that premature ejaculation be considered a 
psychosomatic disorder. Masters and Johnson (1970) claimed that 
premature ejaculation is due to learned behavior. Kaplan (1974) proposed 
that the central etiologic factor in premature ejaculation was a lack of 
awareness of the level of sexual arousal and preorgasmic sensations.  
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     In contrast to lifelong premature ejaculation, much less attention has been 
paid to the research of acquired premature ejaculation which may be due to 
erectile dysfunction, prostatitis, and feelings of insecurity towards the 
partner. Endocrine causes have been proposed as an etiology of premature 
ejaculation where, Jannini et al. (2005) reported acquired premature 
ejaculation in 50% of men with hyperthyriodism and 7.1% in 
hypothyroidism. In contrary to that, it appears to be no relationship between 
lifelong premature ejaculation and thyroid hormone disorders (Waldinger et 
al, 2005).    

     Recently, a role of genetic factors in the etiopathogenesis of premature 
ejaculation has been claimed, particularly, genotypes of the serotonin 
transporter gene in patients with premature ejaculation were the main 
interest of  our study.  
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AIM OF WORK 

     Our study aimed to show the role of serotonin transporter linked 
promoter region polymorphism on ejaculatory control in patients with life 
long premature ejaculation and its effect on response to selective serotonin 
reuptake inhibitors. 
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Physiology of ejaculation 

    Over 200 years ago, the renowned English surgeon John Hunter 
provided the first insights into the physiology of ejaculation and, in 
particular, the role of the seminal vesicles during this phenomenon. He 
sought to explain why the consistency of the ejaculate differed depending on 
the timing of discharge from the penis, noting that initially semen was like 
‘cream ’ but then turned ‘less viscid ’ as the discharge continued. He even 
went to the extremes of scientific endeavor by dissecting a man immediately 
after he was killed by a cannon ball, in order to identify further the precise 
anatomy of the ejaculatory mechanism and prove that the consistency of 
semen found in post mortem examinations was not due to autolysis 
(Hendry, 1999).  

    Since the days of John Hunter, ejaculatory dysfunction is recognized as 
the most prevalent male sexual disorder.  This fact, along with major 
advancements in technology, has led us to a greater understanding of the 
physiology of ejaculation and has consequently provided new insights into 
potential treatments for ejaculatory dysfunction (Wolters et al. 2006). The 
process of ejaculation consists of two major phases: emission and expulsion. 
Emission refers to the deposition of sperm into the posterior urethra, where it 
forms ejaculate upon mixing with secretions from the prostate gland and 
seminal vesicles. Next, expulsion consists of the rhythmic antegrade 
advancement of the semen through the urethra and out the penile meatus. 
These two elements are mediated by a complex interplay between various 
somatic, sympathetic, and parasympathetic elements of the nervous system 
(Halata et al. 1986).  

Stimulation and receptors 

     The exact nature of the afferent stimuli that are necessary to trigger 
ejaculation are not well documented but most likely involve some 
combination of somatosensory, visceral sensory, and proprioceptive inputs. 
Direct sensory input is accomplished through stimulation of various 
receptors located mostly in the glans penis, but also in surrounding 
structures such as the penile shaft, perineum, testes, scrotum, and anal 
sphincter, among others. There are several types of receptors present in the 
glans penis, but most numerous are the free nerve endings that can sense 
deep pressure and pain (Coolen et al. 2004).  
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     In a study conducted by Halata and Munger (1986), it was observed 
that free nerve endings are present in almost every dermal papilla as well as 
scattered throughout the deeper dermis of the human glans penis. In 
addition, Pacinian and Ruffini corpuscles have also been identified to a 
lesser extent (with a 10:1 ratio of free nerve endings to corpuscles), though 
their significance is not well documented. 

     Although the penis contains a high density of sensory fibers, tactile 
sensitivity is relatively low compared with other parts of the body (Halata et 
al. 1986 & Coolen et al. 2004).  For example, typical cutaneous 
mechanoreceptors such as Meissner ’ s and Merkel cell corpuscles, which 
are well represented in the glabrous skin of the digits, are rare, if not 
completely absent, in the glans. An exception to this rule is the transitional 
region located between the external and internal surface of the prepuce that 
is continuous with the frenulum and removed with circumcision. This area 
has a high density of fine-touch neuroreceptors, including Meissner’s 
corpuscles (Halata et al. 1986 & Cold et al. 1999).  Early research based on 
histological studies hypothesized that patients with premature ejaculation 
had higher penile sensitivities. However, this postulate has recently been 
contradicted by a human study, which revealed no correlation between 
ejaculatory latency time and penile sensitivity measured with a vibrometer 
(Vanden Broucke et al. 2007).  

Afferent pathway 

     The majority of free nerve endings identified in the penis are projections 
from small myelinated and unmyelinated A-σ or C nerve fibers (Halata et 
al. 1986 & De Groat et al. 1990).  Sensory stimuli from these nerves travel 
along the dorsal nerve of the penis, a sensory branch of the pudendal nerve. 
After joining the pudendal nerve, signals travel to the lower lumbar and 
upper sacral segments (L6 – S1) of the spinal cord.  From here, sensory 
stimuli are conducted through the lumbar spinothalamic cells (a population 
of specialized interneurons in the spinal cord, collectively referred to as the 
ejaculatory generator) and projected on the thalamus via the spinothalamic 
tract. Preliminary studies suggest that the lumbar spinothalamic cells are 
only activated at the onset of ejaculation. In addition to this major pudendal 
nerve input, there are a number of animal studies that implicate the pelvic 
and hypogastric nerves in relaying pre-ejaculatory sensory signals, though 
they appear to be more involved in the sympathetic control of ejaculation 
(Coolen et al. 2004).  
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Central control of ejaculation 

     It is well appreciated that higher centers of the brain receive sensory 
information related to ejaculation, but the precise neuronal pathways for 
processing and relaying ejaculatory sensory information after it reaches the 
thalamus have yet to be identified (Coolen, 2005). Several animal studies 
employing Fos expression as a signal marker for areas of the brain that are 
active during ejaculation have revealed a sub-circuit during male sexual 
activity that corresponds to ejaculation alone (Coolen et al. 2004).  

     Specifically, the posterior dorsal preoptic nucleus, the bed nucleus of the 
stria terminalis, the medial amygdala, and the posterior thalamus are the 
regions that show substantial neural activation with ejaculation (see Figure 
1) (Veening et al. 1998). After the processing of ejaculatory sensory stimuli 
in the supraspinal sub-circuit, additional regions of the brain exert 
descending inhibitory or excitatory control on the spinal ejaculatory 
generator. These sites, identified as the medial preoptic area (MPOA), the 
paraventricular nucleus of the hypothalamus (PVN), and the nucleus 
paragigantocellularis (nPGi), act in concert with each other to modulate the 
ejaculatory phenomenon. The nPGi projects to the pelvic efferents and 
interneurons in the lumbosacral spinal cord and exerts powerful inhibitory 
effects on the spinal ejaculatory generator, employing serotonin (5-
hydroxytryptamine or 5-HT) as its neurotransmitter (Coolen et al. 2004). 

     The urethrogenital reflex cannot be elicited in intact rats without first 
performing thoracic spinal transection or producing a lesion in the nucleus 
paragigantocellularis. Furthermore, numerous studies have confirmed that 
lesions of the nucleus paragigantocellularis facilitated ejaculation in 
copulating rats (Yells et al. 1992). On the other hand, the medial preoptic 
area has well-documented excitatory effects on ejaculation. In several 
studies, both phases of ejaculation were abolished with lesions inflicted upon 
the medial preoptic area (Arendash et al. 1983). Moreover, electrical 
stimulation of the medial preoptic area elicits ejaculation. This region of the 
hypothalamus has not been shown to have direct connections with the 
lumbosacral spinal cord area, but rather projects heavily on the nucleus 
paragigantocellularis via the periaqueductal gray matter. The medial preoptic 
area is hypothesized to lower the ejaculatory threshold by removing tonic 
inhibition on the spinal ejaculatory generator by the nucleus 
paragigantocellularis (Marson, 2004).  
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Fig.1 CNS areas involved before, during, and after ejaculation. 
Somatosensory tactile input form the penis/genitals ascends to the cerebral 
cortex. Efferent pathways project from the hypothalamus to the sacral spinal 
cord and genitals. After ejaculation, information is returned from the genitals 
to several brain areas. MEApd, posterodorsal medial amygdala; BNSTpm, 
posteromedial bed nucleus of stria terminalis; SPFps, medial parvicellular 
subparafasicular nucleus of thalamus (Waldinger MD, 2002). 
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     The full significance of the paraventricular nucleus of the hypothalamus 
is still being investigated, but this pathway contains oxytocin as its 
neurotransmitter and is considered to have an overall excitatory effect on 
ejaculation. Fibers from the paraventricular nucleus of the hypothalamus 
project directly to autonomic preganglionic neurons in the lumbosacral 
spinal cord and pudendal motor neurons located in the L5 – L6 spinal 
segment of the rat (McKenna et al. 1986). Stimulating the paraventricular 
nucleus of the hypothalamus elicits both erection and ejaculation; however, a 
lesion of this nucleus does not preclude erection or ejaculation (Coolen et al. 
2004).  

The spinal ejaculatory generator 

     Despite supraspinal influence, the ejaculatory phenomenon is largely a 
spinal reflex. Perhaps the best evidence to support this precept is the ability 
to induce ejaculation spontaneously in patients that have had a complete 
spinal transection at T10 or above (Brackett et al. 1998). In these spinal 
cord injury (SCI) patients, activation of this reflex arc depends largely on the 
intensity of the afferent input. It has been shown that SCI patients who fail to 
respond to vibratory stimulation for ejaculation using a single 
vibrostimulator may indeed successfully ejaculate with the use of additional 
vibrostimulators (see Figure 2) (Brackett et al. 2007).  

     The spinal ejaculatory generator is the synchronization center for 
ejaculation. Its fundamental role lies in the integration of both central and 
peripheral inputs to construct a well-co-ordinated output to the genitalia and 
surrounding structures, to allow for normal ejaculation (Giuliano et al. 
2005). Given that ejaculation can occur in the absence of supraspinal input, 
this discussion of the reflex arc will begin where we left off, with the arrival 
of the sensory stimuli at the spinal ejaculatory generator. As previously 
discussed, the spinal ejaculatory generator is made up of highly specialized 
interneurons called lumbar spinothalamic cells. A selective lesion to these 
cells will eliminate ejaculation without affecting other aspects of sexual 
behavior (Coolen et al. 2004). Lumbar spinothalamic cells were previously 
noted to have afferent projections to the thalamus. In addition, these cells 
also have efferent projections to: 

 

 


