GU—Gonadal Dysfunction
Impotence


Impotence is the consistent inability to develop or maintain an erect penis with sufficient rigidity to allow sexual intercourse.  Affects 1-15 million American men.  Incidence increases with age.  Can be organic or psychogenic in origin or sometimes a combination of both.
Physiology of Erection

The normal male erection is a neurovascular phenomenon.  It begins with sensory/mental stimulation.  The muscles of the corpora cavernosa relax.  There is contraction of bulbocavernosus and ischiocavernosus muscles.


It is mediated by nitric oxide, vasoactive intestinal polypeptides, ACH, and prostaglandins.  Anything that disrupts the artery, veins, or nerves in the pelvic floor may cause ED.
History


Must differentiate between true ED and loss of libido or premature ejaculation.  Very detailed history is mandatory.

1) Obtain a sexual history

2) Does patient ever have any normal erections? – If the patient has never had an erection or chronically does not have erections, it is most likely a organic cause.  If the patient has had regular morning and evening erections and has an acute loss of erections, it is most likely a psychogenic cause.  

3) Does patient have desire to engage in sexual intercourse?

4) Does patient have any co-morbidities? – PVD, BPH, thyroid disorders, or DM

5) Complete list of any drugs (prescribed or recreation) patient may take

6) Social history – alcohol or drugs

7) Any previous pelvic surgery – injury in the nerves of the pelvic floor, which may cause sexual dysfunction
Physical Exam

1) Look for secondary sex characteristics – pubic and axillary hair and evaluate their voice.  May show a decrease in testosterone
2) Neurological and peripheral vascular exam – test for strength and sensation.  Check for evidence of PVD or arterial disease
3) GU exam – penile scarring, plaque formation, size of testes

4) Rectal exam- check prostate
Work-Up

1) Laboratory tests – CBC, UA, lipid panel, testosterone, glucose, prolactin.
2) Nocturnal penile tumescence testing – records frequency and rigidity of erecting during sleep.  Patients should have erections through the night with normalcy.

3) Direct injection of vasoactive substances – should induce erection in male with intact vascular system.  Usually use PGE1.
Further Vascular Work-Up

1) Duplex US – check arterial flow in cavernous arteries
2) Cavernosometry – measure flow required to maintain erection
3) Cavernosography – determine venous leak
Causes of Erectile Dysfunction

1) Anything that disrupts the vascular or nerve supply to the muscles of the pelvic floor can cause ED

2) Arteriosclerosis – decrease blood flow to the arteries of the penis

3) Venous leak – can’t prevent blood from leaving the penis during erection.

4) Diabetes Mellitus – ED occurs in close to 50% of men with DM.  Autonomic neuropathy decreases smooth muscle relaxation.  Small blood vessels and nerves are needed for erection are damaged

5) Endocrine disease – prolactinoma or androgen deficiency

6) Neurological disorders – CVA, Parkinson’s disease, MS, Guillain-Barre Syndrome, Alzheimer’s disease

7) Pelvic Trauma/radiation/surgery – damage nerves and blood vessels involved in erection

8) Psychogenic – new partner or unreasonable expectations

Medications that Cause ED

1) Anti-androgens – Cimetidine, estrogens, Finasteride, Ketoconazole

2) Anti-cholinergics – atropine

3) Anti-depressants – MAOI’s, TCA’s, SSRI’s
4) Anti-hypertensives – alpha-methyldopa, Clonidine, propanolol, Prazosin, and thiazides
5) Anti-psychotics – Phenothiazine, thioridazine

6) CNS depressants – methadone, morphine, phenytoin, barbiturates, or benzodiazepenes.
7) Drugs of abuse – amphetamine, cocaine, heroin, or tobacco
Other Causes


Peyronie disease is a rare inflammatory condition characterized by fibrous plaques of tunica albuginea, penile scarring, and painful curvature of erect penis.


Priapism is a prolonged, painful erection


Phimosis is when the foreskin can’t be retracted over the glans penis


Paraphimosis is when the foreskin is left retracted behind the glans penis.  
Treatment

1) Vasoactive PO medication – include Viagra, Levitra, and Cialis.  This increases the effect of nitric oxide, relaxes smooth muscles in the penis, and allows increased blood flow.  It is contraindicated in patients taking nitrates because it could cause severe hypotension.
2) Direct Vasoactive medications – PGE1 injected into the penis.  Injected at the base or lateral aspect of the penis.  Complications include dizziness, pain, infection, and priapism.  If patients have prolonged erection, blood needs to be aspirated or given EPI or phenylephrine directly into the penis.  

3) Medicated urethral system for erection (MUSE) – PGE1 suppository inserted into the urethra.  Same risks as direct PGE1 injection.  Lasts about 30-60 minutes after it is given

4) Hormonal replacement – testosterone supplementation in patients with androgen deficiency.  Given 200mg IM every 3 weeks.  A patch can also be given.  Before administration, must obtain negative DRE and PSA.  

5) Vacuum Constrictor Device – applies vacuum to penis.  Negative pressure causes blood flow into the corpus cavernosa.  A band is placed at the base of the penis to prevent blood flow out of the penis and maintain erection.  This is given to patients who fail or are contraindicated for Viagra.  
Surgical Treatment

1) Penile Prosthesis – implanted into the corporal bodies.  They can be rigid, malleable, hinged, or inflatable.  Come in a variety of sizes.  The inflatable is more cosmetic but also has the highest rate of mechanical failure.  
2) Vascular reconstruction – consists of arterial and venous reconstruction.  Arterial reconstruction is performed through endarterectomy, balloon dilation, or bypass procedure.  Venous reconstruction is performed by ligation of the deep dorsal/emissary veins.  This procedure as limited experience.  
Klinefelter’s Syndrome

Klinefelter’s syndrome (47XXY) is characterized by an extra X chromosome.  The extra chromosome can come from the mother or father.  Occurs due to non-disjunction at the first miotic division.  The more X chromosomes you have, the more severe the condition.  


It is the most common cause of primary hypogonadism in males.  Occurs in 1/800 births.  There is a delay in the onset and progression of secondary sex characteristics.  
Signs and Symptoms


Boys often appear normal until puberty hits.  After this, however, they present with disproportionately long arms and legs, female fat distribution, sparse pubic hair, small testes, and gynecomastia.
Other Manifestations

1) Infertility

2) Taurodontism – enlargement of molar teeth by extension of the pulp

3) Decreased muscle mass

4) Mental retardation

5) Feminine voice

6) Decreased libido
Diagnosis

Laboratory tests show LH increased, FSH is extremely high, testosterone is low, and chromosome analysis shows 47XXY or 47XXXY.  Semen count is also very low.  Usually not diagnosed until adulthood.  

Treatment

1) Testosterone injections – 200mg IM q2-3 weeks.  Will not address the infertility but will increase hair, muscle mass, and mood.

Complications

1) Increased breast cancer risk due to excess estrogen circulation 

2) Increased risk of developing SLE, RA, or DM
Turner’s syndrome


Turner’s syndrome (monsomy X) is the most common cause of primary amenorrhea in females.  These patients are 45XO.  They loss the genetic material from one of the sex chromosomes.  The classic form is a lacking of 2 X chromosomes.  Described by Henry Turner in 1938.  Ovaries are represented by small streaks of tissue unable to produce enough estrogen.  
Features

1) Short stature – most consistent feature
2) Webbed neck

3) Low set ears

4) Wide spaced nipples

5) Lymphedema of hands and feet

6) Low hairline

7) Infertility

8) Shield shaped chest

9) Amenorrhea

10) Short 4th metacarpal
11) Renal abnormalities – double collecting system and horseshoe kidney
12) Cardiac anomalies – left sided such as a bicuspid aortic valve, aortic stenosis

13) HTN

14) Coarctation of the aorta

15) Normal IQ

The shox gene is most likely responsible for short stature.  Found on the X chromosome and is essential for bone growth.  Patients have learning disabilities.
Diagnosis
1) Sometimes diagnosed at birth secondary to severe lymphedema.

2) Diagnosis also made upon evaluation of child for short stature

3) Diagnosis made when evaluating a patient for Oligomenorrhea or amenorrhea

4) FSH and LH are high

5) GH is normal

6) Blood karyotype 45XO

7) Can be diagnosed with CVS or amniocentesis
Variants

1) 45 X, abnormal X – Certain genes are missing on the chromosome but the chromosome is still there.  Gonadal dysfunction and fertility is possible

2) 45XO, 46XX – mosaicism.  Taller and more gonadal function
Complications

1) DM

2) HTN

3) Osteoporosis secondary to decreased levels of circulating estrogen

4) Neuroblastoma

5) Hashimoto’s thyroiditis 
Treatment

1) GH – begin when height falls below 5% or give for 4 years before epiphyseal plates close

2) Low dose estrogen – begin at 12 years old

3) High dose estrogen with medroxyprogesterone – when growth stops to induce menses

4) Baseline cardiac evaluation at diagnosis – includes echocardiogram to check for coarctation of the aorta.  Also at risk for aortic roof dilation which may lead to aortic dissection later in life.  
