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ERECTILE DYSFUNCTION

DEFINITION OF ERECTILE DYSFUNCTION

The persistent inability to obtain or to maintain an erection sufficient for satisfactory sexual activity (intromission, pelvic thrusting and orgasm).

ANATOMIC CONSIDERATIONS

The corpora cavernosa extend from the mid-glans to the inferior surface of the ischial rami. They have a tough fibrous wall (tunica albuginea) enclosing the blood sinusoids. The corpora are covered by Buck's & Colle's fascia.

Arterial Supply to the penis is derived mainly from the 4 terminal branches of the internal pudendal artery
- Dorsal A: Glans penis
- Spongiosal (urethral) A: Corpus spongiosum, urethra, glans.
- Cavenosal (deep) A: Erectile tissue of corpora cavernosa through the helicine (spiral) arteries.
- Bulbar A: Bulbus urethra.

The penis is drained by three sets of veins:
- Superficial: Superficial dorsal vein, drains skin & S.C. tissue into superficial external pudendal into the saphenous vein.
- Intermediate: Deep dorsal vein, drain distal 2/3 of corpora cavernosa.

- Deep: Cavernosal, Crural, urethral & bulbar veins

drain proximal corpora cavernosa & corpus spongiosum

into the internal pudendal vein.


MECHANISM OF ERECTION

Neural mechanisms
- Central sexual stimulation:
Through thinking, seeing, hearing, smelling, touching etc.

-Reflex stimulation(S2,3,4):

Sensory (afferent) limb:
Through stimulating the dorsal nerve of the penis and other sensory divisions of the pudendal nerve.

Motor (efferent) limb:
Erection is a parasympathetic response involving sacral segments. Efferent neurons reach the corpora cavernosa and cavernosal arteries through the cavernosal nerves.

Ejaculation on the other hand is a combined response consisting of


1- Emission into the posterior urethra.
2- bladder neck closure (sympathetic T12,L1,2,3).
3- Ejaculation proper (sympathetic + somatic).

 Vascular response

1- Cavernosal artery dilatation
2- Sinusoidal relaxation in the corpora cavernosa
3‑ Passive venous occlusion due to compression of intersinusoidal, subtunical and emissary veins between the expanding blood sinusoids and the tunica albuginea.

PHASES OF THE SEXUAL RESPONSE CYCLE
1- Excitement: Penile erection in the male, Vaginal lubrication in the female (transudate).
2- Plateau: Full sexual excitement during intercourse.
3- Orgasm: Highly pleasurable sensation associated with ejaculation in the male and rhythmic contraction of pelvic floor muscles in the female. The clitoris is the most important sensory organ for female orgasm.
4- Resolution: Relief of sexual excitement & relaxation after orgasm. Resolution is rapid in males and gradual in females.
ETIOLOGY OF IMPOTENCE

Psychogenic: 
Most important factors are performance anxiety (fear of failure during intercourse) & depression.
Organic:  
- Vascular:
Arterial: e.g. atherosclerosis & trauma


Venous: failure of the corporal veno-occlusive mechanism


Sinusoidal: failure to relax (e.g. fibrosis)
- Neural:
Central: e.g. multiple sclerosis & spinal cord injury

 
Peripheral: Afferent (sensory neuropathy e.g. D.M.).



      Efferent (autonomic neuropathy or after




radical pelvic surgery).
- Endocrine: Mainly D.M., hypogonadism & hyperprolactinemia
- Drugs: Medications: e.g. some antihypertensives,
        
 antidepressants,  antiandrogens & major tranquilizers

 Cigarette smoking,  Alcoholism,  Recreational drugs: e.g. Marijuana & Heroin
- Other diseases e.g. liver, renal & cardiac failure.

PREVELANCE 
Studies showed that 30-40% of men suffer from erectile dysfunction.  The prevalence may reach around 50% by the age of 50.

DIAGNOSIS

History

- To differentiate organic from psychogenic: Onset, Coarse, Duration
Morning or night erections, erections on masturbation or at any other situations.

- To determine the etiology:
Risk factors for arteriosclerosis (D.M., smoking, hypertension, hyperlipidemias), spinal cord injury, radical pelvic surgery, drug addiction, medications, systemic diseases, marital conflicts & other etiological factors mentioned above.

Examination

- General:
Male secondary sex characters
Pulses & sensations
Scars from previous surgery or trauma

- Local:
Penis: Size, scars, fibrosis, pulses meatus
Scrotum: Testicular size, and consistency
Rectal: Prostate & Seminal vesicles
Bulbocavernosus reflex (squeezing the glans penis results in contraction of the bulbocavernosus muscle felt by a finger in the anus. This test demonstrates integrity of the spinal sacral segments but can be elicited in only 70%  of normal men.

Investigations

- Nocturnal Penile Tumescence (NPT) Monitoring

Men go through several phases of sleep among which are the rapid eye movement phases that are associated with spontaneous penile erections. These phases occur 4 -5 times per night and last 15 to 20 minutes each thus occupying about 15% - 20% of total sleep time. If one wakes up during one of these phases he notices a night or morning erection. NPT are very important to differentiate organic from psychogenic impotence.These erections can detected by the Regiscan  device.

ENDOCRINAL EVALUATION
Most important are blood sugar, s,Testosterone, s,Prolactin.

VASCULAR EVALUATION

1- Intracavernous injection (ICI) Test:

Injection of a vasoactive vasodilating substance like papaverine, phentolamine or PG E1 into the corpora cavernosa leads to dilatation of the cavernosal arteries, sinusoidal relaxation resulting in passive venous occlusion and a full erection in most normal subjects. This test is used to exclude abnormalities in penile hemodynamics. Intracavernous injections can also be used therapeutically by teaching the patient to inject himself at home 10 - 15 minutes before intercourse.

The main complication of intracavernous injections is the possible occurrence of priapism (prolonged painful purposeless erection, not related to sexual stimulation & involving only the corpora cavernosa, sparing the corpus spongiosum and glans penis). This complication can be resolved by early intervention, aspiration of blood and injection of vasocinstrictors.

2- Tests to evaluate penile arteries:

If the ICI test is negative (no erection occurs) the penile arteries are evaluated. If the arteries were normal but no erection occurs with papaverine the veins should be evaluated for excessive drainage (corporal veno-occlusive dysfunction).

DUPLEX ULTRASONOGRAPHY:

Duplex ultrasonography with pulsed doppler analysis after papaverine injection is currently the method of choice for evaluating the penile cavernosal arteries. It provides an ultrasound image that allows the operator to set the cursor at the cavernosal artery at an exact angle thus obtaining precise measurements of its diameter and blood velocity. Normally:

- Maximum mean peak flow velocity in the cavernosal artery after papaverine injection: > 25 cm / sec.
- Diameter increase: > 75%

A normal duplex arterial response to papaverine in the absence of a rigid erection is suggestive of venous leak.

SELECTIVE INTERNAL PUDENDAL ANGIOGRAPHY:

   This is a very invasive procedure and should be performed only if the patient is being prepared for arterial surgery.

3- Tests to evaluate penile veins & corpora cavernosa:

These are moderately invasive. Cavernosometry should be performed if a corporal veno-occlusive dysfunction is suspected by a normal arterial response on duplex evaluation in the absence of a rigid erection with papaverine injection.

A- CAVERNOSOMETRY:

After papaverine injection (60 mg) saline is injected at a rate sufficient to induce and maintain a rigid erection. Normally:
- Induction rate: < 40 ml/min.
- Maintenance rate: < 15 ml/min.
- An alternative method is to raise the I.C. pressure to 150 mm Hg then stop infusion. The rate of drop should be <  40 mm Hg in the first half minute.

B- CAVERNOSOGRAPHY:

If cavernosometry demonstrates corporal veno-occlusive dysfunction, a radio-opaque dye is injected I.C. (intracavernous) instead of the saline infusion. An X-ray picture is then taken to demonstrate the site of venous leakage, any abnormal veins or any other pathology within the corpora cavernosa e.g. fibrous plaques.

NEUROLOGIC EVALUATION (postgraduate)
Afferent Pathways

1- Biothesiometry:

A biothesiometer is a vibration apparatus having a fixed frequency & variable amplitude. It is used to measure the vibration sense at the sides of the penile shaft & glans. It is a good screening procedure for sensory deficit impotence.

2- Dorsal nerve somatosensory evoked potential:

This is a neurophysiologic test involving electrical stimulation of the dorsal nerve of the penis. Evoked EEG  waveforms  are recorded over the sacral cord & cerebral cortex, and analyzed using computer signal averaging and complex electronic equipment.

Obtaining the peripheral conduction time to the sacral cord & the central conduction time to the brain from one or more points on the penis aids in diagnosing sacral or suprasacral sensory lesions as well as calculating the dorsal nerve conduction velocity.

- Efferent Pathways

1- Cystometry with betanechol supersensitivity testing:

A rise in intravesical pressure of < 20 cm water after s.c. injection of 5 mg betanechol indicates a normal vesical parasympathetic outflow but is not specific regarding the cavernosal parasympathetic nerves.

2- Supersensitivity with a rigid erection, to a small dose of papaverine has been suggested but not widely accepted as a test for the integrity of the autonomic supply to the penis.

3- Normal NPT testing signifies integrity of the efferent pathways to the penis during sleep. However an abnormal NPT test could be due to a variety of neurologic and vascular conditions

Both afferent & efferent pathways: 

Bulbocavernosus (sacral) evoked response:

-  Stimulating electrode: On the penile shaft
- Recording electrode: In the bulbocavernous muscle to record reflex EMG responses.
- Reflex latency: Time from the stimulus to the first reflex EMG response. Normally < 40 msec.

This test is the neurophysiologic representation of the bulbocavernosus reflex (S2,3,4).

	TREATMENT DECISION-MAKING 
1st line therapy

Treating risk factors (DM, Hypertension, Smoking, Cholesterol, other diseases)
Oral medications e.g. Sildenafil (Viagra), Apomorphine, Yohimbine
Vacuum devices: Induction of erection using a vacuum device.
Psycho-sexual therapy 

2nd line therapy
Transurethral Prostaglandin (MUSE)
Intracavernosal self injections: main complications priapism & fibrosis.
3rd line therapy 

Surgery / Penile prosthesis


SEX THERAPY 

GOALS 
1- Establishing mutual responsibility without blaming either partner.
2- Sex education and correction of myths & misinformations.
3- Ensuring a high level of physical and psychological stimulation through the sensate focus exercises.
4- Eliminating performance anxiety & negative self evaluation: Sensate focus exercises & muscle relaxation and systemic desensitization (the pairing of relaxation with sexual images).
5- Eliminating relationship interference due to marital tensions.

STRATEGIES FOR SEX THERAPY (MASTERS & JOHNSON)

1- Sensate focus (relaxed sensual massage): Taking turns at giving & receiving stimulation while forbidding genital touching, vaginal penetration & orgasm.
2- Non-demand genital touching: The next step is to allow mutual genital & breast touching but still intercourse & orgasm are not allowed.
3- Vaginal containment (quite vagina): Vaginal penetration is allowed but both partners remain still (no pelvic thrusting).
4- Female superior coitus.
5- Fantasy: Imagining sexually stimulating situations.
6 Squeeze technique & start stop technique (Semans maneuver) to treat premature ejaculation: In the squeeze technique, the wife stimulates the penis then squeezes the glans firmly when the husband signals he is about to ejaculate. In the start stop technique, stimulation is stopped before ejaculation is inevitable & then resumed once more. The cycle is repeated over & over again.

MEDICAL THERAPY

1- Treatment of the cause: e.g.
 Endocrine disorder: e.g. Testosterone or gonadotrophins for hypogonadism & bromocryptine for hyperprolactinemia.
 Switching to safe medications: e.g. Captopril & calcium channel blockers are antihypertensives that do not cause impotence; Trazodone is a safe antidepressant.
2- Aphrodisiacs:
Drugs that might improve sexual performance nonspecifically; e.g. Yohimbine (presynaptic alpha 2 blocker); & Isoxsupine (beta adrenergic stimulant).
Viagra (Sildenafil) 70-88% effective
This is currently considered the most effective aphrodisiac.  It is a selective penile vasodilator through inhibition of the phosphodiasterase (PDE5) enzyme leading to the accumulation cyclic AMP.  It is contraindicated with patients receiving nitrates –coronary vasodilators. Side effects include headache, visual disturbances, dyspepsia.
Phentolamine (Vasomax)  (1 & (2 Blocker. 30-40% effective in clinical trials.
Apomorphine (Uprima)
Dopamine receptor agonist. 50% effective. Nausea & dizziness are the main side effects.

Vardenafil and Tadanafil (Cialis) still in clinical trials
Other phosphodiasterase (PDE5) inhibitors

SURGICAL TREATMENT

- Vascular surgery: Penile revascularization; Venous Ligation. long term success 30%
- Correction of Penile curvature: Nesbit's procedure (removal of a wedge from the longer  side of the tunica albuginea to straiten the penis).

- Priapism: e.g. El Ghorab's procedure (Shunt between the corpus cavernosum & glans penis).

- Penile implants: Malleable rods or inflatable cylinders are placed in each corpus cavernosum to induce an erection. Artificial erections produced by todays modern devices are both cosmetically and functionally superior to earlier models.

VASCULAR SURGERY
1- Arterial:  Proximal: internal iliac reconstruction; Distal: Penile re-vascularization by anastomosing the inf. epigastric A. to the penile Arteries. Poor success except in young men with a traumatic occlusion.

2- Venous: Ligating the deep dorsal vein & all its tributaries &  the cavernosal & crural veins in cases of  corporal veno-occlusive dysfunction in young patients with no risk factors for atherosclerosis (D.M., hypertension, smoking, hyperlipidemias).  Limited long term success (20-40%)

3- Arteriovenous: Arterialization of the deep dorsal vein using the inferior epigastric artery.
PREMATURE EJACULATION

DEFINITION (DSM-III)
Ejaculation occurring before the patient wishes it, because of recurrent and persistent absence of reasonable control over ejaculation and orgasm during sexual activity.

INCIDENCE
Premature ejaculation affects one third of all males. It is usually primary. If secondary it suggests significant marital tensions.

ETIOLOGY
The hypersensitive ejaculatory reflex is almost always psychogenic due to performance anxiety; over concern with pleasing the partner or unresolved marital problems. Rarely it is encountered during initiation of antidepressants, narcotic withdrawal, multiple sclerosis or spinal cord tumor.

TREATMENT
Start stop & squeeze techniques. Success rate 95%

RETARDED EJACULATION  

DEFINITION
Recurrent & persistent inhibition of male orgasm as manifested by a delay or absence of ejaculation despite an adequate phase of sexual excitement.

ETIOLOGY
Psychogenic causes

· Obsessive compulsive personality.

· Repressed hostility

· Phobias: Fear of pregnancy, Religious guilt, Fear of soiling the partner with semen, Oedipal fears of retaliation

Organic Factors
Hypnotic abuse, narcotic & alcohol abuse
Neuropathies (e.g. D.M.) or spinal cord injuries

TREATMENT

· Reduction of performance anxiety & insuring a high level of stimulation through the sensate focus exercises.

· Electrovibratory stimulation could be helpful.

Desensitization by allowing the patient to masturbate up to ejaculation on his own first, then with his wife, then outside the vagina to resolve the fear of ejaculating in the vagina.

· MALE INFERTILITY

HYPOTHALAMIC-PITUITATARY-GONADAL AXIS

Neurotransmitters and neuropeptides from higher CNS centers regulate episodic release of gonadotrophin releasing hormone (GnRH) from the hypothalamus.

· GnRH regulate the release of LH & FSH from the pituitary.

· LH stimulate the synthesis of testosterone (T) from the Leydig cells of the testis. (T) is metabolized in the peripheral tissues to estradiol (2). (T) & E2 exhibit negative feedback control on the release of GnRH & LH.

·  FSH works on Sertoli cells within the seminiferous tubules leading to the secretion of: 

Inhibin which causes negative feed back control on FSH release.

Androgen binding protein (ABP) which binds testosterone and transports it in a very high concentration into the seminiferous tubules to stimulate spermatogenesis.

CAUSES OF MALE INFERTILITY

Several factors may lead to abnormalities in sperm numbers or function according to the degree and type of pathology.

Pretesticular Causes
·  Hypothalamic lesions: GnRH deficiency

· Pituitary lesions: LH & FSH deficiency:  e.g. Tumors, Granulomas, Radiation, Trauma, Inflammations.

Pretesticular causes usually present with absence or regression of male secondary sex characters and azoospermia or severe oligozoospermia.

Testicular Causes
· Varicocele:

· Congenital disorders: 
Cryptorchidism
Germ cell aplasia: Sertoli cell only syndrome
Bilateral anorchia
Defective androgen synthesis or action
Myotonic atrophy
Chromosomal: e.g.XXY (Klinefelter's syndrome), XXY, XX males (sex reversal), XO males (male turner syndrome)

· Acquired disorders:
Local: Infection e.g. mumps orchitis, Trauma
Gonadotoxics (e.g. chemotherapy, radiation, nicotine,
alcohol, marijuana, heroin, sulfasalazine,dapsone, imidazoles, pyrimethamine).
Systemic: e.g. renal, hepatic failure, & sickle cell anemia

Post Testicular Causes

· Sperm Transport Disorders

Congenital: e.g. bilateral absent vas, seminal vesicles, ejaculatory duct abnormalities.

Acquired: 
Inflammatory: e.g. post epididymitis
Traumatic: during orchiopexy, herniotomy, hydrocelectomy or vasectomy for contraception

Functional (ASPERMIA): absence of an ejaculate due to failure of emission or retrograde ejaculation into the bladder due to abnormalities of bladder neck; autonomic neuropathy e.g. diabetics; sympathectomy; sympatholytics; or idiopathic.

· Sperm Function & motility disorders:

Infection: e.g. prostatitis & seminal vesiculitis.
Immunologic: Antisperm antibodies.
Epididymal maturation:  e.g. post epididymovasostomy & gonadotoxins 

DIAGNOSIS

HISTORY

· Gonadotoxins (e.g. nicotine, alcohol, marijuana, heroin).

· Genitourinary infections, trauma & inguinoscrotal surgery.

· Sexual function

EXAMINATION

· General: Male secondary sex characters.

· Genital:  
Scars of pervious surgery


Position of meatus


Testicles: Size (average 2.5 * 4.5 cm) & consistency


Epididymis: for nodules, induration & fullness


Vas: to confirm its presence & exclude abnormalities


Varicocele

· Rectal: Prostate & seminal vesicle for induration, size & nodules

INVESTIGATIONS

A- SEMEN ANALYSIS

VOLUME:
· 1.5 - 6 ml; ASPERMIA: absence of an ejaculate, suspect:
Retrograde ejaculation into the bladder: Sperm present in  post ejaculatory urine.

· Anejaculation (failed emission)

· Ejaculatory duct obstruction

· Congenital absence of vas deferens and seminal vesicles.

COUNT (sperm density) :

20.000.000 or more /ml 

OLIGOZOOSPERMIA: <20.000.000 sperm /ml;  exclude:

· Pretesticular causes: (evaluate for male secondary sex  characters; hormones LH, FSH, Testosterone, Prolactin).

· Testicular causes: e.g. Varicocele; Gonadotoxics

· Post-testicular causes: e.g. Prostatitis.

AZOOSPERMIA: Absence of sperm from the ejaculate.

TESTICULAR BIOPSY differentiates functional azoospermia due to testicular and pretesticular causes from obstructive azoospermia due to post testicular causes.

MOTILITY
60% or more progressively motile with a forward progression (F.P.) of 3 to 4 (0 = no movement; 1 = minimal circular movements; 2 = slow forward movement; 3 good forward speed; 4 = excellent speed)

ASTHENOZOOSPERMIA: <60% Progressively motile sperm; exclude

 disorders of sperm function (e.g. genital infection;

 antisperm antibodies; Gonadotoxics) & varicocele.

MORPHOLOGY
TERATOZOOSPERMIA: >40% abnormal forms; very difficult to treat. Exclude varicocele, infection, gonadotoxics.

ROUND CELLS
Pus cells & immature germ cells are difficult to differentiate in unstained smears. Pus cells are normally 0 - 5 / HPF.

PYOSPERMIA: >5-10 pus cells / HPF

R.B.Cs. Usually absent

HEMATOSPERMIA:  RBCs in semen; frequently idiopathic; exclude bleeding disorders & genital infections (e.g. T.B. & Bilharzial prostatovesiculitis) & tumors.

OTHER SEMINAL FACTORS
Sperm Agglutination & fluid Viscosity shouldn't be excessive.

Coagulation immediately, Liquefaction within 5 - 30 minutes.

B- URINE & PROSTATE

Smear for pus cells & bacteriological cultures.

C- HORMONES

Assays for FSH, LH, (T), Prl.

D- CHROMOSOMES

Buccal smear for bar body (extra X chromosome); Karyotyping.

E- IMMUNOLOGIC

Most important are the antisperm antibodies attached to the sperm surface.These are detected using antihuman globulin labeled with either:


Beads: Immunobead test


Enzyme: ELIZA


Radioisotope: Radioimmunassay


Flourescin: Immunoflourescence


RBC: Mixed agglutination reaction (MAR) test

F- ANDROGEN RECEPTORS

Quantitation of receptors from genital skin fibroblasts.

G- TESTICULAR BIOPSY

Differentiates functional from obstructive azoospermia (sperm present) & assess the degree of testicular pathology.

H- RADIOLOGY & ULTRASONOGRAPHY

e.g. Spermatic vein venography or ultrasonography to confirm mild varicoceles; Vasography & transrectal ultrasonography for suspected male genital tract obstruction.

SPERM FUNCTION TESTS  (Postgraduate)
1. Post coital test:
At least 4.000.000 normal motile sperm /ml should be detected in pre-ovulatory cervical mucus 4-12 hours after intercourse.

2. Mucous penetration test:
Tests the ability of sperm to penetrate a drop of cervical mucous.

3. Antisperm antibody tests.
4. Sperm motility:
60% progressive motility. F.P. grade 3-4; Speed: 25 um/sec (on computerized analysis); Lateral head displacement: 4.5-10 um/sec.

5. Viability:

- Vital stains: eosin & trypan blue stains only dead sperm 



      with damaged plasma membrane.

- Fluorescent DNA stains nuclei of damaged cells

- Hypo-osmotic swelling test: Living sperm absorb water and swell 

6. Transport:
Identifying sperm reaching the peritoneal cavity in fimbrial rinsing during laparoscopicy

7. Acrosome reaction:
In acrosome reacted sperm, the acrosomal membranes can be identified through the binding of monoclonal antibodies, lectins, or chlortetracycline.
Viability testing should be added to insure that these are acrosome reacted sperm & not dead sperm.

8. Sperm penetration assay (SPA):
Testing the ability of sperm to penetrate zona free hampster eggs. (Zona pellucida confers species specificity).
9. Zona binding assay or Hemizona assay (HZA):
Human eggs not utilized during IVF and stored in concentrated salt solution may be used to test the ability of sperm to bind to and penetrate the human zona pellucida.
10. Electron microscopy to detect tail, midpiece, acrosome & head defects.
11. Sperm metabolism:
ATP/ADP ratio in semen is suggested as an indicator of good sperm function; while increased free oxygen radical by spermatozoa correlates with poor motility.

TREATMENT

· MEDICAL

· SURGICAL

· ASSISTED REPRODUCTION

MEDICAL

A- SPECIFIC THERAPY

1- Hypogonadotrophic Hypogonadism:

· FSH + LH are required to initiate spermatogenesis.

· LH can maintain spermatogenesis and secondary sex characters through testosterone production from the Leydig cells.

· Testosterone replacement can maintain male secondary sex characters but will not maintain spermatogenesis.

2- Antisperm Antibodies:

· Prednisone

· Sperm washing & ejaculation in sperm antigen containing media to attach antibodies before they adhere to sperm surface.

· GIFT (see later).

· Condoms in cases of female immunologic infertility.

3- Genital Tract Infection: (appropriate antibiotics).

4- Retrograde ejaculation:

· Sympathomimetics & Imipramine (inhibits reuptake of noradrenaline).

· Sperm retrieval from the bladder through catheterisation followed by centrifugation, washing & artificial insemination. The urine should be alkalinized and diluted (by large fluid & alkali intake prior to this procedure.

· V-Y plasty of bladder neck.

5- Anejaculation:

· Emission could be induced by vibratory stimulation, para-sympathomimetics, or electroejaculation using a rectal probe.

· Microaspiration of sperm from the genital ducts + IVF

B- EMPIRICAL THERAPY

Used if no cause was identified and aims at hyperstimulation of existing spermatogenesis.

1-Antiestrogens

· Clomiphene citrate: competitive inhibition of estrogen receptors at the hypothalamus leading to increased GnRH, FSH, LH & (T) due to decreased negative feed back inhibition by estrogens.

· Tamoxifen: Similar to clomiphene with no intrinsic estrogenic activity.

· Testolactone: Inhibits the aromatase enzyme thus decreasing the peripheral conversion of (T) to E2.)

2- Androgens
Most androgens suppress gonadotrophins &- sperm production, however some newer products are claimed to assist spermatogenesis without inhibiting gonadotrophins e.g. mestrolone, methyl testosterone & fluoxymestrolone.

3- Gonadotrophins

· LH: To stimulate Leydig cells.

· FSH: Very expensive, no confirmed benefit to justify empirical use.

· GnRH: Is tried as a nasal spray or subcutaneous pump.

4- Others

e.g. Kallikrein (enzyme releasing kinins from kininogen), arginine, bromocryptine, corticosteroids, vitamin C, thyroxin.

SURGICAL

1- VARICOCELE LIGATION
Varicoceles may produce a detrimental effect on spermatogenesis and sperm function. This may be related to raising the intrascrotal temperature; reflux of renal or suprarenal toxic metabolites along the internal spermatic vein; stagnation of blood in the testicular interstitium; Leydig cell & epididymal dysfunction.

Varicocele ligation may be performed through an inguinal or high retroperitoneal approach, laparoscopically, or through a subinguinal microscopic artery sparing approach.  Conception rates ranges from 40% - 50%  6 to 12 months postoperatively.

2-MICROSURGERY

VASOVASOSTOMY

Mainly for vasectomy reversal or surgical trauma injuring the vas.Using microsurgical techniques, the patency rates reached 90% with pregnancy rates of 60%.

EPIDIDYMOVASOSTOMY
It is performed mainly for epididymal obstruction. The mucosa of the vas deferens is anastomosed to a single epididymal tubule. Microsurgery improved the patency rates in epididymovasostomy from 30% to about 70%.
3- TRANSURETHRAL RESECTION OF THE EJACULATORY DUCTS

For ejaculatory duct obstruction which is suspected by low semen volume and confirmed by transrectal ultrasonography & vasography.

4- PROPHYLACTIC SURGERY

· Orchiopexy: Undescended testicles should be corrected within the second year of life

· Testicular torsion: Should be corrected within 6 hours.
5- SPERM RETRIEVAL TECHNIQUES FOR ASSISTED REPRODUCTION
1. Percutaneous Epididymal Sperm Aspiration (PESA) 

2. Microsurgical Epididymal Sperm Aspiration (MESA) 

3. Surgical Testicular Sperm Extraction (TESE)

4. Testicular Fine-Needle Sperm Aspiration ( TESA)

5. Percutaneous Biopsy of the Testis ( PercBiopsy)

ASSISTED REPRODUCTION

SEMEN PROCESSING:

Aims at the selection of normal motile sperm, getting rid of debris, pus cells, & prostaglandins through washing, concentration & filtration.

ARTIFICIAL INSEMINATION
· ITI: Intra fallopian tube insemination of processed sperm.

· IUI: Intrauterine insemination of processed sperm.

· ICI: Intracervical insemination

· CCI: Cervical cup insemination

IN VITRO PROCEDURES
· IVF: In Vitro Fertilization

· IVF-ET: IVF-Embryo transfer into the uterus

· IVF-TET:IVF-Embryo transfer into the fallopian tube.

· GIFT: Gamete (sperm & ova) transfer into the fallopian tube.

· ZIFT: Transfer at zygote stage into the fallopian tube

MICROMANIPULATI0N:
· ICSI: Intracytoplasmic sperm injection into the ooplasm of the ovum..

· Assisted hatching with thick zona pellucida
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