[image: image1.jpg]Author(s): Aken Desai, Michael Mathis, 2009

License: Unless otherwise noted, this material is made available under
the terms of the Creative Commons Attribution — Share Alike 3.0
License: http://creativecommons.org/licenses/by-sa/3.0/

We ave reviewsd i materil 1 accrdance with U Copyrgnt Lo
share,snd adapt .

hve i 1o msimizeyour sbilty o e,

Conyrgh holdes of cntant ncluce i this mteria shuld contact apen.michigan@urich e it any questors,
comections,or darfcaton fegarding the use o content.

o more formation about how t e thse materials sl et/ fopenumic eduedcationabot s ofuse.
Student works e prsented asis and may b n nerpretstion f fcty mermber lectures o assgnmants. These

Student works s not  product offculty members. oy d ot uarantee the sccuracyof student work orendorse
them n any way.

iy medicaIformaion i thi ot i ntended o nforr nd ecucste and < ot  tolfor self-disgnoss or 3
Teplacement for medical evaluation,adice, dagaosi o rasment by 3 heakhere rofesslonl lesse shesk 1041
Physician 1y have uestonssbout yourmedicl condtn.

Viewsr

dsreionis adised: Seme el conent s graphic nd y na b sl for alliewers

IMUNIVERSITY OF MicHIGAN (9 DO





Androgens
Testosterone - released from Leydig cells; if give exogenously, then neg feedback, low in Leydig ( sperm

· Peaks in morning; sleep disorders linked to low testosterone

· GnRH ( LH/FSH pulsatile ( Testosterone --| GnRH, LH, FSH |-- Estradiol

· Majority bound to binding sex-hormone binding globulin (SHBG) ( higher in aging, cirrhosis, obese, hyperestrogenemia ( can’t be used; some bound to albumin but can be used; cleared and produced by liver, clearance affected more by liver dysfunction
· Testosterone ( sexual function, muscle building (lean body mass), EPO production, hair growth/balding, acne
· Converted to estradiol (done by aromatase in fat tissue ( fat people) ( bones, breast tissue

· Converted to DHT ( sucks ( facial hair, acne, hair loss, prostate grow; 5alpha reductase inhibitors can decrease production of DHT, used for balding, BPH (finasteride, dutasteride)

Hypogonadism – lack of tetosterone production
1o - testicular failure, 2o pituitary, 3o hypothalamus

Kallman’s Syndrome – do not respond to GnRH
Obese - have adipose aromatase ( low testosterone, higher estradiol

Illness/Meds - can lower as SE

PRL elevation - lower GnRH

Aging - lower testosterone, subtle relatitve to menopause, increased SHBG levels, decrease in Leydig cell count

DM/Metabolic Syndrome – 40% have low testosterone

Testosterone Deficiency - decreased libido, mood changes, fatigue, osteoporosis, loss of muscle mass and strength, regression of secondary sexual characteristics, oligo/azospermia, erections less strong (erectile dysfunction ED)

· QUIZ: Sperm production – testosterone dependent

· Penile NOS - androgen-dependent, thus erections driven by both libido and testosterone ( decreased penile bloodflow
· Viagra - sildenafil; testosterone = adjunct (not monotherapy) to sildenafil non-responder by inducing production of NOS

· Pathologic Fracture - bones strengthened by testosterone

ADAM test – screening test for testosterone def, high sens, low spec due to overlap w/ depression

Blood Test - get morning total testosterone sample, best to measure free + albumin bound = bioactive but inaccurate

LH/FSH – ascertain primary or secondary; high if primary, low is secondary

Prolactin – prolactinoma can change pulsatility of LH/FSH

Imaging – do if ½ of lower limit of normal testosterone
Testosterone Replacement

· Oral Androgen - often inactivated by liver 1st pass ( hepatotoxic, don’t use them
· Injectable Androgen – deep IM injection, testosterone esters (not broken down by liver quickly)
· Dosing - if take injection every 3 weeks, will have wild swings, peaks responsible for SEs
· Transdermal Androgen – androderm patch ( will have smoother dosing, but can have skin reaction b/c of material that breaks down stratum corneum, nightly patch results in peaks in morning (nearly physiologic)
· Topical Gel - androgel ( apply gel to shoulders, but avoid contact immediately (transfer to others)
· Testim ( another gel…
· Striant ( buccal mucoadhesive, annoying
Testosterone Replacement SEs

· Polycythemia - testosterone stimulates EPO… monitor blood count

· Sleep apnea – gets worse due to testosterone

· Hepatotoxicity - in oral agents… 1st pass metabolism

· HDL – may drop

· Gynecomastia - higher testosterone ( higher estradiol conversion ( breast
· BPH - from conversion to DHT, increase in PSA (change should be less than 1.0), prostate volume 
· No prostate cancer - hasn’t ever proven this, despite BPH but may accelerate growth of existing prostate cancer

· QUIZ: 
Spermatogenesis Suppression - negative feedback on LH/FSH, lowered production in testes (lower amounts of testosterone in testes), don’t give to patient that wants to be fertile
· Birth control? About 2/3rds of men become azoospermic on testosterone, but required high doses, so not used

· Varicocele – can decrease testosterone production, sperm counts
Testosterone Replacement Monitoring
· Urine Flow - beware of BPH ( check flow, rectal exam, PSA

· CV - check BP, cholesterol/HDL (increases, despite overall lowering of lipids?)

· Blood tests – Hct, liver enzymes

· Old man w/ his penis in the gas tank
Anabolic Steroid Use – not on test

· Prevalence - 0.6% 12-17, 1.3% 18-25

· Mortality - 4x increased risk

· Recovery - may not recover if chronic…b/c of complete suppression of HPG axis ( infertility

· Dx - very common, requires high suspicion, very addictive

· Tx – give GnRH to restore fertility
Sperm Function & Dysfunction

LH - GnRH pulses ( LH ( Leydig cell testosterone ( spermatogenesis

FSH - GnRH pulses ( FSH ( Sertoli ( nurtures spermatogenesis ( inhibin

· Inhibin ( produced during spermatogenesis, inhibits LH/FSH release

· FSH Level - good indicator of spermatogenesis (vs. transport prob in infertility)
Step 1: Spermatocytogenesis

· Stem Cell Replenish - mitotic division, millions sperm each day, rapid metabolism

· High replication ( thus sensitive to chemo ( infertility

Step 2: Meiotic Division
· Type B Spermatogonia ( 1o Spermatocyte (2N) ( 2o Spermatocyte  ( 4 Spermatids (haploid)

· Temperature, toxins ( can affect this step

Step 3: Spermiogenesis
· Spermatid ( spermatozoa, condensed nucleus, protamine packing
· Develop tail, acrosome ( are now morphologically normal, but not physically yet
Leydig Cell - makes testosterone

QUIZ: Sertoli Cell - does everything else… 

· Androgen binding protein - same as SHBG, just in seminiferous tubules

· Inhibin - secreted to neg feedback FSH/LH

· Mullerian Inhibiting hormone - stop female repro formation
Epididiymis
· Caput (top) and Corpus (body)( sperm maturation, androgen-dependent
· Cauda (bottom) ( sperm storage (not seminal vesicle)

· Transport – hydrostatic pressure, spontaneous contraction of tubule walls

· Sexual Arousal - epididymis contracts, loads bullet into chamber
· Ejaculation… epididymis & vas deferens contracts
· Full Sperm Production - 3 months… 74-90 days; takes 3 months for anything to effect sperm counts

Ejaculation – erectile function is parasympathetic, seminal emission is sympathetic (aortic surgery that affects sympathetic chain won’t change erectile function, but guy may be anejaculatory)
Capacitation

· Sperm need to stay in acidic cervical environment in order to become able to fertilze; follicular environment

· Acrosomal reaction - outer layer sheds off, inner layer releases hydrolyzing enzymes ( break down egg cumulus/corona

· Penetration… sperm penetrates

· Zona Reaction - Ca++ influx, prevent polyspermy
Male Infertility

· Hx - length of infertility, previous fertility? Sex history, couple’s understanding, reassurance, female factor screening

· Lubricants - will kill sperm usually, timing of ovulation

· Frequency Intercourse - have a 6-day window for sperm to survive, 12 hour egg receptivity, every 24h ideal 5 days before ovulation up to day of ovulation

· Anatomic Problems - cryptorchidism, hernia repair, torsion, trauma, epididymitis, recent fever
· Past Med Problems – DM, MS, respiratory problems

· Cancer - radioation/chemo infertility

· Resp Problems - cystic fibrosis (absent vas deferens)

· Pituitary tumors - LH/FSH

· Surgery - hernia repair, pelvic surgery (impairs vas), bladder neck surgery (ejac), retroperitoneal (sympathetic nerves, ejac)
· Other - hot tubs, obesity, marijuana/alcohol, cigarettes, anabolic steroids
· Immune - antisperm antibodies?
· Genetic - microdeletion in Y, Klinfelters XXY

· SRY - determines gonad ( testis

· AZF - sperm production

· CBAVD - congenital bilateral absence of vas deferens ( often have mild cystic fibrosis too
· Genetic Counseling - 1:4 chance of child having bad CF

Testicular Exam
Anatomy - assess size (>4cm), volume (>20cm), masses

Semen Analysis - fluctuating (need spaced apart samples for accuracy, 3 samples, 3 days abstinence, 3 weeks apart)

Testis Biopsy - not too bad, obtain tissue

Transrectal US - for imaging of prostate, seminal vesicles

Endocrine Evaluation

· FSH - increases if testosterone decreases, vice-versa
· Prolactin - can inhibit GnRH
· Low GnRH… can cause infertile ( correct with hCG injections
Low Volume

· Hormonal screening

· Absence of Vas - not enough ejaculatory fluids, can give fructose test (made in seminal vesicles)
· Retrograde ejaculation
· Transrectal US - ejaculatory duct obstruction?
· Testis biopsy - lack of production?
Normal volume – varicocele, no vas, endocrine, biopsy, vasography

Abnromal semen parameters – varicocele

Global low hormone levels – hypogonadotropic hypogonadism (GnRH def), prolactinoma, panhypopituitarism

Hypogonadotropic hypogonadism – give pulsatile GnRH or hCG/hMG injections ( push through puberty

Isoloated motility defect – spermicides, lack of viability, antipserm antibodies (vasectomy), immotile-cilia syndrome

QUIZ: Varicocele - venous stasis with standing ( get surgery Tx
Varicocele – valves in testicular vein aren’t good ( dilation of veins ( increases heat in scrotum; 20-40% of infertile men
Obstructive
· Prostatic utricle cyst  - blockage of ejaculatory duct
· Vasectomy - bad reversal most common cause
· Vasoepididyostomy - bypass epididymis if blocked
ART
· IUI - intrauterine fertilization
· IVF - in vitro
· ICSI - intracytoplasmic injection
Genetic causes – Klinefelter’s, Congenital Bilat Absence of Vas Deferens, microdeletions of Y, 46 XX male

· AZF region deletions can result in infertility

· 46 XX – have testes, they are male, SRY translocation to X chromsome ( develop male organs but missing long arm w/ AZF so they don’t make sperm
Erectile Dysfunction

CNS Controls - NE & Serotonin = bad, decrease libido; Dopamine = good; medial preoptic and paraventricular nuclei are important

S2-S4 – erection; T10-L2 ejaculation, projectile ejaculation via pudendal n.

Dorsal n. - sensory stimuli

Surgery - watch out for prostate, rectal surgery ( may ligate nerve, can’t get erection
Ejaculation/Erection - separate events, can have ejaculation w/out erection
Anatomy

· Corpus spongiosum - around urethra

· Corpus cavernosum - blood trapping, erection

· Deep artery of penis - fills corpus cavernosum sinuses w/ blood, vasodilation, SM relaxation, draining veins occluded (venocclusive) ( engorged 

Physiology
· NO released by endothelium ( cyclic GMP ( Ca++ flux ( SM relaxation

· Ca Channel Blocker - erection

· PDE5 ( turns off cGMP, stops erection

· Viagra - stops PDE5
Erectile Dysfunction

· Vascular - inadequate blood flow

· HTN, atherosclerosis, DM - plaques, cut off blood flow to penis

· Physical exam – if someone w/ ED presents, do a CV exam b/c many have CVD/may not be healthy to engage

· Neurogenic - inadequate signaling

· Hormonal - dereased libido, testosterone NOS production

· Drug-induced - anti-depressants (NE, Serotonin), anti-HTN
· Anatomical – Peronye’s disease (tunica albuginea)
· QUIZ: Psychogenic - 10% of ED, need therapists

· Organic - gradual onset, risk factors present, masturbation a problem, orgasm may be preserved, no sleep erections

· Psychogenic - sudden, no risk factors, non-coital erections present, orgasm absent, sleep erections

ED History

· Onset/Duration/Severity

· Risk Factors - CVD, depression, DM 
· QUIZ: Drugs - Anti-HTN (drop in BP can’t get around plaques), Anti-depressants (TCAs, SSRIs)
· CV Risk -  4-5 Mets, risk of MI ( don’t give them the ED drug until they are CV stable
Clinical Exam
· Physical - virilization, vascular, neurological, genital exam

· Labs - testosterone, PRL, GnRH, thyroid levels, FSH/LH, glucose, lipids (CV risk)
Specialized Testing

· Nocturnal Penile Tumescence (NPT) Testing – rigiscan, differentiates between organic/psychogenic

· Normal - psychogenic, thus go to therapist

· Abnormal - organic, thus go on to further testing

· Pharmacologic bloodflow assessment
· Penile arteriogram - assess vascularization
Treatment

· Penile Injection – PGE1; more effective, more invasive/painful; can initiate erection, penile pain, priapism, high dropout rate
· Intraurethral PGE1 - less invasive, less effective

· Vacuum Constriction - sucks penis to get bigger
· Testosterone Therapy - although will make infertile

· PDE5 Inhibitors:
· Sildenafil, Vardeneafil, Tadalafil ( PDE5 inhibitors, prevent cGMP breakdown

· QUIZ: Tadalafil - long T1/2
· Papaverine – PDE inhibitor but non-selectivve ( CV collapse

· SEs - can see bluish due to retinal reaction, also headache, dyspepsia
· DDIs - dangerous with nitrates; alpha blockers
· Cross-Reactivity – sildenafil inhibits PDE6 ( bluish hue to vision; PDE-11 in muscle so may get muscle pain w/ vardenafil
· Other drugs – yohimbine, phentolamine, trazadone, apomorphine
· Prostheses – put a pump in the penis; risk of infection, erosion, operation complications, pain
