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remature ejaculation (PE) is recognized to be the most 

common male sexual disorder. PE provides difficulties 

for professionals who treat this condition because there 

is neither a universally accepted definition nor a medication 

approved by the Food and Drug Administration (FDA). 

Most authorities accept that around 25%–40% of all men 

suffer from this condition (Carson and Gunn, 2006).                                                   

Most of definitions share three main qualifications: 

short time interval between penetration and ejaculation, 

lack of control over ejaculation and distress by one or both 

partners. Waldinger and colleagues introduced and defined 

the term ―intravaginal ejaculatory latency time‖ (IELT)-the 

time from vaginal penetration to the start of intravaginal 

ejaculation-as an objective outcome measure (Waldinger et 

al., 2005). It is generally accepted but not included in most 

guidelines that men with an IELT of less than 1 min have 

―definitive‖ PE.                      

In October 2007, the International Society for Sexual 

Medicine (ISSM) proposed that lifelong PE be defined as a 

male sexual dysfunction characterized by ejaculation which 

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 vaginal penetrations, and 
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negative personal consequences, such as distress, bother, 

frustration and/or the avoidance of sexual intimacy. This 

definition is limited to men with lifelong PE who engage in 

vaginal intercourse (Chris G. et al., 2008). 

The etiology of premature ejaculation has included a 

diverse range of biogenic and psychological theories. Most 

of these proposed etiologies are speculative and not 

evidence based .Psychological theories include the effect of 

early experience and sexual conditioning, anxiety, sexual 

technique, the frequency of sexual activity, and 

psychodynamic explanations. Biogenic explanations 

include evolutionary theories, penile sensitivity, central 

neurotransmitter levels and receptor sensitivity, degree of 

arousability, the speed of the ejaculatory reflex, and the 

level of sex hormones (Gregory, 2005).  

Premature ejaculation has been classified as either 

primary (lifelong) or secondary (acquired), (Godpodinoff, 

1989). Recently, Waldinger proposed the existence of two 

other premature ejaculation syndromes, which have been 

called ―natural variable premature ejaculation‖ and 

―premature-like ejaculatory dysfunction‖ (Waldinger and 

Schweitzer, 2006).                                                                                        

Currently no therapy is approved by the FDA for 

treatment of PE (Mccarty EJ, and Dinsmore WW, 2010 ). 

Treatment modalities include behavioral therapy, tricyclic 
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antidepressants, selective serotonin reuptake inhibitors, 

local anaesthetic cream and phosphodiesterase 5 inhibitors 

(Richardson and Goldmeier, 2005).   

Tramadol is a centrally acting analgesic with two 

distinct mechanisms of action: one exerts a predominantly 

weak opioid effect, whereas the other inhibits 

norepinephrine and serotonin reuptake, activating 

descending monoaminergic inhibitory pathways. The 

efficacy of on-demand tramadol in the treatment of PE was 

recently reported. The on-demand use of   25- 50 mg 

tramadol, taken 2 hours prior to intercourse, exerted a 

clinically relevant ejaculation delay in men with PE with a 

12.7 fold increase in IELT (Safarinejad and Hosseini, 

2006 [b] and  Salem et al., 2007). 
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AIM OF THE WORK 

The purpose of this review is to discuss Safety and 

efficacy of tramadol in the treatment of premature 

ejaculation. 
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Chapter (1) 

PHYSIOLOGY OF EJACULATION  

ormal antegrade ejaculation is a highly coordinated 

physiological process with emission and expulsion 

phases being under the control of autonomic and somatic 

nervous systems respectively. The central command of 

ejaculation is located at the thoracolumbar and lumbosacral 

levels of the spinal cord and is activated by stimuli from 

genital, mainly penile origin although cerebral descending 

pathways exert both inhibitory and excitatory regulatory 

roles. 

Ejaculation is constituted by two distinct phases, 

emission and expulsion. Orgasm, a feature perhaps unique 

in humans, is a cerebral process that occurs, in normal 

conditions, concomitantly to expulsion of semen (Giuliano 

and Clement, 2005).
                     

I. Emission  

Emission denotes the ejection of spermatozoa mixed 

with products secreted by accessory sexual glands into the 

posterior urethra. During the emission phase, both 

epithelial secretion and smooth muscle cells contraction 

take place throughout the seminal tract in a sequential 
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manner (Amelar and Hotchkis, 1956). All of the organs 

participating to emission phase receive a dense autonomic 

innervation composed of sympathetic and parasympathetic 

axons mainly coming from the pelvic plexus (occasionally 

referred to as the inferior hypogastric plexus in humans). In 

humans, the pelvic plexus is situated retroperitoneally in 

the sagittal plane on either side of the rectum and lies 

lateral and posterior to the seminal vesicles (Schlegel and 

Walsh, 1987). It contains neural fibres conveyed by both 

pelvic and hypogastric nerves and from the caudal 

paravertebral sympathetic chain (Keast, 1995). The 

predominant role in commanding emission is played by 

sympathetic nerves with their terminals releasing 

norepinephrine although acetylcholine, oxytocin and non-

adrenergic/non-cholinergic (NANC) factors including ATP 

(Andersson and Wagner, 1995), neuropeptide Y (NPY)       

(Grundemar and Hakanson, 1990), vasoactive intestinal 

peptide (VIP) (Domoto and Tsumori, 1994), and nitric 

oxide (NO) (Wang et al., 1994) are also important 

mediators within sexual glands. The important role of the 

hypogastric nerves in controlling emission is illustrated by 

the fact that isolated lesion of these nerves in human, that 

may result from dissection of para-aortic lymph nodes in 

the treatment of testicular carcinoma, prevents seminal 

emission .In addition, electric stimulation of the superior 
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hypogastric plexus, which corresponds to a network of 

nerve bundles running in front of the lower abdominal 

aorta, in paraplegic men was reported to cause seminal 

emission (Brindley et al., 1989). Stimuli from the genitalia, 

essentially those reflecting the degree of activation of 

sensory receptors mainly located in the penile glans, are 

integrated at the spinal level and stimulate emission (Ver 

Voort, 1987). The emission phase of ejaculation is under 

considerable cerebral control and may be elicited following 

visual and physical erotic stimulations (Comarr, 1970). 

ΙΙ. Expulsion 

Expulsion represents the ejection of seminal fluid 

from urethra at the glans meatus. Expulsion is, according to 

a generally accepted idea, a spinal cord reflex that occurs as 

the ejaculatory process reaches a ‗‗point of no return‘‘. 

During expulsion phase, smooth muscle fibres of the 

bladder neck contract to prevent semen to flow backward 

into the bladder, and the pelvic floor muscles, with 

bulbospongiosus and ischiocavernosus muscles playing 

primary roles, display stereotyped rhythmic contractions to 

propel semen distally throughout bulbar and penile urethra 

(Gerstenberg et al., 1990). 

Normal antegrade ejaculation also requires the 

external urinary sphincter to relax. Bladder neck and 
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proximal part of urethra, both containing abundant smooth 

muscle fibres, receive a dual sympathetic and 

parasympathetic innervation. In addition to cholinergic and 

noradrenergic components, the presence of nerve terminals 

containing NPY, VIP and NO-synthase has also been 

evidenced in these anatomical structures in rodents and 

human (Grozdanovic et al., 1992). 

The external urethral sphincter and pelvic floor 

striated muscles are solely commanded by the somatic 

nervous system. Nevertheless, there are no convincing data 

for a voluntary control of the expulsion phase in humans. 

The trigger of rhythmic pelvic striated muscles contractions 

responsible for the expulsion of semen is still not clearly 

identified. It has been proposed that expulsion phase of 

ejaculation is a reflex response to the presence of semen 

into the bulbous urethra (McKenna et al., 1991). However, 

several lines of experimental and clinical evidence do not 

support this view in demonstrating that urethral stimulation 

by ejaculate does not contribute to the regulation of the 

striated muscle components of ejaculation (Holmes and 

Sachs, 1991). 

These data together with recent findings of a 

potential spinal ejaculatory generator in rat (Truitt and 

Coolen, 2002) lead us to rather postulate that a continuum 
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exists in the physiological process of ejaculation with 

emission inevitably followed by expulsion once the 

threshold of spinal activation has been reached. 

ΙΙΙ. Orgasm 

The human sexual response cycle consists of four 

distinct stages which are desire, arousal, orgasm, and 

resolution with the orgasmic stage as the shortest but most 

intense of the four (McMahon et al., 2004). The orgasm is 

undoubtedly one of the most pleasurable sensations known 

to humankind and has been associated with reward in rats 

(Pfaus et al., 2001). Although very little is known about 

the underlying physiological mechanisms that control 

orgasmic responses. Orgasm is a cerebral process that 

usually follows a series of peripheral physical events 

comprising contraction of accessory sexual organs and 

urethral bulb, build-up and release of pressure in distal 

urethra. It is noteworthy that orgasm is usually reported by 

patients after radical prostatectomy (Barnas et al., 2004) or 

after lesion of the hypogastric plexus causing failure of 

seminal emission (Brindley et al., 1989). Furthermore, 

orgasmic sensations generated cerebrally without input 

from genitals or without ejaculation have been reported for 

a long time (Newman et al., 1982). These data indicate that 

the emission of semen and its progression through the 
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urethra are likely not sine qua non conditions for orgasm to 

occur. 

Neuroanatomical organisation of the circuitry of 

ejaculation 

The sympathetic and parasympathetic nervous 

systems, closely interconnected into the pelvic plexus 

which represents an integrative peripheral crossroad site, 

act in synergy to command physiological events occurring 

during ejaculation. Both sympathetic and parasympathetic 

tones are under the influence of sensory genital and/or 

cerebral erotic stimuli integrated and processed at the spinal 

cord level. Fig (1)  

Ι. Peripheral nervous pathways 

(A) Afferents 

The dorsal nerve of the penis, a sensory branch of the 

pudendal nerve, conveys impulses to upper sacral and 

lower lumbar segments of the spinal cord from sensory 

receptors harboured in the penile skin, prepuce, and glans 

(Johnson and Halata, 1991). Encapsulated receptors 

(Krause-Finger corpuscles) have been found in human 

glans but the majority of afferent terminals are represented 

by free nerve endings (Halata and Munger, 1986). 

Stimulation of the Krause-Finger corpuscles, which can be 
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potentiated by sensory information coming from various 

peripheral areas such as penile shaft, perineum, and testes, 

facilitates ejaculation.  In different mammalian species, a 

relatively sparse sensory innervation of ductus deferens, 

prostate, and urethra has been evidenced which reaches  the 

lumbosacral spinal cord also via the pudendal nerve 

(Kaleczyc et al., 2002). A second afferent pathway is 

constituted by sensory fibres travelling along the 

hypogastric nerve and, after passing through the 

paravertebral lumbosacral sympathetic chain, entering the 

spinal cord via thoracolumbar dorsal roots (Baron and 

Janig, 1991). Sensory afferents terminate in the medial 

dorsal horn and the dorsal grey commissure of the spinal 

cord (Ueyama et al., 1987). Although a direct projection to 

ventral horn motoneurones has been reported in rats 

(Nunez et al., 1986). 

(B)  Efferents 

The soma of the preganglionic sympathetic neurons 

involved in the control of ejaculation are located in the 

intermediolateral cell column and in the central autonomic 

region of the thoracolumbar segments of the rat and cat 

spinal cord (Nadelhaft and McKenna, 1987). 

The sympathetic fibres, emerging from the 

thoracolumbar spinal column via the ventral roots, travel in 
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the paravertebral sympathetic chain. In the majority of 

mammalian species, the fibres then proceed whether 

directly via the splanchnic nerves or after relaying in the 

coeliac superior mesenteric ganglia via the intermesenteric 

nerves to the inferior mesenteric ganglia (Owman and 

Stjernquist, 1988). Emanating from the inferior mesenteric 

ganglia are the hypogastric nerves that form, after joining 

the pelvic nerves, the right and left pelvic plexi from which 

arise fibres innervating anatomical structures involved in 

ejaculation. The cell bodies of the preganglionic 

parasympathetic neurones lie in human and in various 

mammalian species in the intermediolateral cell column of 

the sacral segments of the spinal cord in an area referred to 

as the sacral parasympathetic nucleus (SPN) (Nadelhaft 

and Booth, 1984). The SPN neurones send axons, 

travelling in the pelvic nerve, to the postganglionic cells 

located in the pelvic plexus. Axons of motoneurones, which 

cell bodies are found at the lumbosacral spinal level in the 

Onuf‘s nucleus, exit the ventral horn of the spinal cord and 

proceed via the motor branch of the pudendal nerve to the 

pelvic floor striated muscles, including bulbospongiosus 

and ischiocavernosus muscles (Schroder, 1985). 
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ΙΙ. Spinal network 

The thoracolumbar sympathetic as well as the sacral 

parasympathetic (specifically the SPN) and somatic 

(Onuf‘s nucleus) spinal ejaculatory nuclei, play a pivotal 

role in ejaculation as they integrate peripheral and cerebral 

signals and sends coordinated outputs to pelvi-perineal 

anatomical structures that lead to a normal ejaculatory 

process to occur. Integrity of these spinal nuclei is 

necessary and sufficient for the expression of ejaculation as 

demonstrated by induction of the ejaculatory process after 

peripheral stimulation in animals and humans with spinal 

cord injuries located about these nuclei (Brackett et al., 

1998). The conversion of sensory information into 

secretory and motor autonomic and somatic outputs 

involves spinal interneurones which have been recently 

characterized in rats (Truitt and Coolen, 2002). The 

presence of these cells, designated as lumbar spinothalamic 

(LSt) cells, has been demonstrated in laminae X and VII of 

the spinal lumbar segments 3 and 4. Immunohistochemical 

investigations have shown that LSt cells contain galanin, 

cholecystokinin, and enkephalin. In rat spinal cord, fibres 

of the sensory branch of the pudendal nerve terminate close 

to LSt cells (McKenna and Nadelhaft, 1986), although a 

direct connection has not been proved yet. LSt neurones 

project to the parvocellular subparafascicular nucleus of the 
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thalamus (SPFp) (Coolen et al., 2003) and anatomical data 

indicate that these cells may also project to the sympathetic 

and parasympathetic preganglionic neurones innervating 

the pelvis (Chen et al., 2005). 

ΙΙΙ. Brain network 

As a centrally integrated and highly coordinated 

process, ejaculation involves cerebral sensory areas and 

motor centres which are tightly interconnected. Animal 

studies investigating Fos protein pattern of expression, have 

revealed, in distinct species, brain structures specifically 

activated when the animals displayed ejaculation (Hamson 

and Watson, 2004). This was further confirmed by a study 

using a serotonin (5-HT) 1A subtype, receptor agonist 8-

hydroxy-2-(di-n-propylaminotetralin) as a pro-ejaculatory 

pharmacological agent in rats (Coolen et al., 1997). As a 

whole, these data strongly suggest the existence of a 

cerebral network specifically related to ejaculation that is 

activated whatever the preceding sexual activity, i.e. 

mounts and intromissions in rats fig (2). The brain 

structures belonging to this cerebral network comprise 

discrete regions lying within the posteromedial bed nucleus 

of stria terminalis (BNSTpm), the posterodorsal medial 

amygdaloid nucleus (MeApd), the posterodorsal preoptic 

nucleus (PNpd), and the parvicellular part of the 
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subparafascicular thalamus (SPFp). Reciprocal connections 

between those substructures and the medial preoptic area 

(MPOA) of the hypothalamus, a brain area known as 

essential in controlling sexual behaviour (Meisel and 

Sachs, 1994), has been reported in anatomical and 

functional studies (Heeb and Yahr, 2001). The pivotal role 

of MPOA in ejaculation has been documented in several 

experiments where both phases of the ejaculatory process 

were abolished after MPOA lesion (Arendash and Gorski, 

1983) and elicited after chemical (Marson and McKenna, 

1994) or electrical (Larsson and van Dis, 1970) 

stimulations of this hypothalamic nucleus. Neuroana-

tomical studies failed to reveal the existence of direct 

connections between the MPOA and the spinal ejaculatory 

centres. However, it was shown that MPOA projects to 

other brain regions involved in ejaculation such as the 

paraventricular thalamic nucleus (PVN) (Simerly and 

Swanson, 1988), the periaqueductal grey (PAG) (Rizvi et 

al., 1992), and the paragigantocellular nucleus (nPGi) 

(Murphy et al., 1999). The PVN has long been known as a 

key site for neuroendocrine and autonomic integration 

(Swanson and Sawchenko, 1983). Parvocellular neurones 

of the PVN directly innervate autonomic preganglionic 

neurones in the lumbosacral spinal cord (Luiten et al., 

1985) and pudendal motoneurones located in the L5-L6 


