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Polycystic Ovary Syndrome
· (Stein Leventhal syndrome)

A heterogeneous group of clinical presentations characterized by 
· Bilateral polycystic ovaries

· Amenorrhea, anovulation

· Infertility

· Insulin resistance

· Central obesity 

· Hirsutism.

· Relatively common condition (4%-10%) of women of reproductive age in the United States. 

· 8% of all causes of amenorrhea. 

PCOS is also associated with lipid metabolism abnormalities associated with an increased risk for:

· Cardiovascular disease

· Estrogen-associated cancers including breast and endometrial cancer

· Diabetes mellitus type 2

· Endometrial cancer

· Acanthosis nigrans. 
Pathophysiology

· Multiple hormone aberrations present including hypothalamus-pituitary-ovary (HPO) axis dysregulation, 

       hypothalamus-pituitary-adrenal (HPA) axis dysregulation, insulin excess and insulin resistance (Syndrome X), 

       androgen excess, sex hormone-binding globulin (SHBG) deficiency, and PRL excess. 

· Cystic ovaries are associated with atretic ovarian follicles, anovulation, and deficient of corpus luteum formation, 
       which is normally the primary source of progesterone.
· Excess secretion of LH and deficient secretion of FSH by the anterior pituitary causes abnormal luteinization of 

       the theca interna; thus, the hallmark of PCOS is an elevated LH/FSH ratio.

· Without a synchronized midcycle surge of FSH and LH triggering normal luteinization of the ovarian 


        follicles, the follicles become cystic and secrete androgens instead of progesterone. 

· Elevated estrogen (predominantly E1) and deficient progesterone secretion is thought to further 




accentuate the abnormally elevated LH/FSH ratio and the aberrant hypothalamus-pituitary- ovarian axis 




regulation resulting in acylic perpetuation of the menstrual cycle in PCOS. 

· Hypothesis regarding the possible underlying etiology of PCOS involves the existence of a dopamine (DA) deficiency and resultant hyperprolactinemia. 

· A deficiency of dopaminergic activity in the hypothalamus associated with functional hyperprolactinemia. 

· Dopamine inhibits the production of prolactin (PRL) and is known as prolactin-inhibiting factor (PIF). 

· The resulting excess PRL secretion is thought to be a primary cause of PCOS by suppressing normal 



luteinization of the ovarian follicles and by inhibiting progesterone production in the corpus luteum. 
· Insulin and PCOS 
· Hypersecretion of insulin and insulin receptor-site resistance is common in women with PCOS.
  

· Since insulin greatly augments the action of LH on steroidogenesis, hyperinsulinemia may play a central role
· Hypersecretion of insulin may also cause an increase in LH activity and consequently compromises the 


normal development of antral follicles. This can lead to a cyclic AMP-mediated excess terminal 



differentiation of granulosa cells and the eventual development of all of the abnormalities found in PCOS. 

· Insulin resistance may also be associated with an under-lying (HPA) axis dysregulation. 

· The HPA axis dysregulation in PCOS is manifested by an aberrant production of ACTH and cortisol 

· May be associated with either the MSS-2 or MSS-3 

· Elevated insulin levels suppress the activity of 17,20-lyase, an enzyme that is involved in the conversion of 



pregnenolone to estrogen.
 

· Insulin resistance is associated with a decrease in sex hormone-binding globulin and increased androgen 


        production by direct stimulation or indirectly by production of IGF-1. 

· Obesity, or an increase in the adipose tissue component of body composition, is another possible factor 

· In susceptible individuals, obesity can stimulate excess estrone production in adipose tissues by 




       conversion of androstenedione. 

· Excess estrogen results in increased conversion of estrogen to testosterone and suppression of GnRH and 





FSH by negative feedback effects. Suppression of GnRH and FSH is subsequently thought to be a factor 





in the development of anovulation and the cause of the cystic ovaries found in PCOS. 
· Signs and Symptoms

· Amenorrhea, excess androgens, insulin resistance, and central obesity are frequent accompanying conditions.
· Menstrual disorders are common with PCOS and vary from mild symptoms including irregular menses or 

        
oligomenorrhea to more severe symptoms including meno/metrorrhagia or amenorrhea beginning around the 


time of menarche. 
· Irregular, profuse menstrual bleeding can be a result of elevated and inadequately opposed estrogen that 




stimulates endometrial hyperplasia. In some individuals, profuse irregular menstrual bleeding may be the 




sole presenting symptom. 

· Obesity 

· Insulin resistance 
· Excess androgens cause symptoms of androgen excess that range from mild hirsuitism to marked virilization. 

· The features of PCOS can be subtle, an important consideration when working up a case of amenorrhea.  
· All features can be ameliorated with weight loss.  
· Physical Examination
· Diagnostic Work-up 

· Core Labs;

· Serum LH is elevated, FSH is low, and LH/FSH ratio is high. 

· Serum and salivary progesterone are low 

· Androgens (testosterone, androstenedione, DHEA, and DHEA-S) are typically high

· Basal body temperature records show anovulatory cycles with an absence of a thermal shift and a tendency for 



consistently low basal body temperatures due to an elevated E/P ratio. 

· Central obesity is common and can be evaluated with a body mass index (BMI = weight in kilograms divided 



by height in meters squared), waist-to-hip ratio, and measurement of percent body fat (PBF). 

· Incidence of an android body type, with a waist to hip ratio of 0.8 or greater, is characteristic of PCOS. 

· U/S may demonstrate that the ovaries commonly contain multiple 2 to 6 mm follicular cysts. Larger cysts may 


also be present. Evidence of polycystic ovaries may (or may not) be found on pelvic ultrasonography. 
· Rule-outs for PCOS syndrome 

· Adrenal and ovarian cancers that autonomously secrete hormones

· Cushing's syndrome

· Congenital adrenal hyperplasia

· Hyperthyroidism/hypothyroidism
· Treatment:

· Conventional medical management 
· Weight management

· Oral contraceptives
· Progestational agents (e.g. medroxyprogesterone) 

· Oral progesterone (Prometrium) in a dosage of 200 mg daily for twelve days (see PCT) given every three 


               months to induce withdrawal bleeding

· Prevent endometrial hyperplasia and prevent the associated risk for endometrial cancer. 
· Androgen antagonists (e.g. spironolactone)

· Insulin sensitization (e.g. metformin)

· Steroids (e.g. prednisone) 
· Surgical treatment includes ovarian wedge resection, ovarian laser ablation, or ovarian electrocautery. 
· Surgical procedures can result in pelvic adhesions. 

· Naturopathic treatment 

· Weight reduction
 

· Treatment of insulin resistance

· Liver support can be used to support detoxification of estrogen

· Green tea catechins: anti-androgen

· Lifestyle Considerations:

· Aerobic exercise is a useful adjunct therapy in the treatment of obesity:  

· 0-40 min. 5 x qw plus strength training, exercise in the morning (increases adherence by 50%)

· Midcycle night-light cycling can be used to trigger HPO rhythmicity and to help induce ovulation once 




other therapies for PCOS have been established. 
· Stress management may be helpful in treating HPA axis aberrations. 
· Dietary Therapeutics:

· Low carbohydrates, high protein diet, with emphasis on vegetable protein, fish, chicken, wild game, nuts and seeds
· Botanical Therapeutics:

· Three specific targets for treatment with botanical medicine (T. Hudson):  
· Increase sex hormone binding gobulin:  

· Camellia sinensis (also increases thermogenesis) 2-3 caps standardized extract qd

· Urtica dioica

· Soy (at 50-200 mg of isoflavones)

· Lignans (ground flax- stimulates ovulation, bind testosterone, metabolized to phytoestrogens) 

Increase estrogenic effect:  
· Soy

Increase progesterogenic effect:  
· Vitex agnus castus acts on the hypothalamus and the pituitary 

· Increase LH ( mild inhibition of FSH ( shift of E/P toward progesterone. 

·  One study showed small cyst formation with use, possibly due to the inability of the ovary to fully expel the egg. 

· Vitex agnus castus (berry) which has been found to inhibit the production of PRL.

· Saw Palmetto:  inhibition of 5alpha reductase (less testosterone to DHT),  160 mg 85% standardized bid

· Eleutherococcus senticosus (root), Mitchella repens (leaf), Viburnum prunifolium (bark). Alchemilla 

vulgaris (leaf & flowers), and Dioscorea villosa (root) have progesterogenergic effects and can be 


prescribed during the luteal phase from day 14 to day 28.

· Silybum marianum (seed) may be used to support liver function. 

· Seronoa repens (berry) may be used to control virilization caused by the increased production of 



dihydrotestosterone (DHT). 

· Blocks the conversion of testosterone to DHT and inhibits the binding of DHT at cellular receptor sites. 

· Nutrient Therapeutics:

· Treatments that increase DA secretion and inhibit PRL secretion (D. Powell) 

· Vitamin B6

· Magnesium

· Essential fatty acids (LA, GLA). 

· D-chiro-inositol, at a dose of 1,200 mg once daily, 

· Increased the action of insulin 

· Improved ovulatory function

· Decreased androgen concentrations, blood pressure, and triglyceride levels
 
· Currently not commercially available. 
· Vitamin D and calcium (A. Gaby)

·  Supplementation with 50,000 IU of vitamin D (ergocalciferol), 1-2 x qw, plus 1,500 mg qd of calcium

· Resulted in normalization of menstrual periods in 7 of 13 women after 2 months.
 
· Serum concentrations of 25-hydrovitamin D tended to be low prior to the initiation of treatment.
· Liver support can be used to support detoxification of estrogen. 

· Lipotropics (choline, inositol, and methionine) support liver function and decrease insulin resistance.
· Other Treatment Considerations:

· Identify and treat hypothyroidism:  correction of hypothyroidism has been associated with normalization of ovulation in patients with polycystic ovaries.
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