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Polycystic Ovary Disease

→ Describe the pathogenesis of PCOS
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→ List The investigations required to diagnose PCOS
→ List The health hazards associated with PCOS
→ Describe the management options of PCOS
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Polycystic Ovarian Syndrome

History:

→ First clinical description:
→ 1935.
→ By Stein & Leventhal.
→ Description:

→ Long cycles or even amenorrhea.
→ Hirsutism.
→ Large ovary without macrocysts.
→ Obesity.

Definition:

→ Polycystic Ovarian Syndrome: an excess of growing ovarian follicles, not cysts or a microcysts.
→ Normal number of ovarian follicles: 6 M. 

→ Polycystic Ovarian Syndrome: a set of symptoms caused by anovulation and ↑ androgens in 
women.

→ Primarily characterized by: ovulatory dysfunction and hyperestrogenism.
→ Cause: a combination of genetic and environmental factors.

→ PCOS: a genetically heterogeneous syndrome.
→ Genetic contributions remain incompletely described.
→ Studies of family members with PCOS: an autosomal dominant inheritance mode 

occurs for many families (between sisters, relatives and first degree cousins). 
→ Most frequent etiology:

→ Oligo-ovulation/anovulation.
→ Hyperandrogenism.
→ Female infertility.

→ One of the leading causes of poor fertility.
→ The most common endocrine disorder amongst women between 18 - 44 years old.

→ Affects ≈ 2 - 20% of this age group.
→ Prevalence: 7 - 15% of women worldwide.

Hormonal Changes of PCOS:

Follicular Stimulating 
Hormone

→ Main hormone for 
follicular genesis, 
triggers follicle to grow.

→ ↓ FSH relative to LH.

Anti-Müllerian Hormone 
→ Oocytes number indicator. 
→ 🚫 FSH + ↑ LH.
→ 🚫 initial recruitment.
→ 🚫 FSH stimulating effect 

on pre-antral & small 
antral follicles growth 
(cyclic recruitment).

→ Multiple small follicles → ↑ 
AMH → 🚫FSH action + ↑ 
LH.

02 Lack of Aromatization
→ Lack of aromatization of 

androgens to estrogens.

04 Estrogen
→ ↓ estrogen levels → 

anovulation.
→ Most cases have 

hyperestrogenism.

Androgens
→ ↑ androgen production 

(testosterone & 
androstenedione).

06

05Luteinizing Hormone
→ Stimulates ovarian 

theca cells.

01 03



Polycystic Ovarian Syndrome

Pathophysiology:

→ Exact etiopathophysiology is unclear.
→ Result from: abnormal function of the hypothalamic-pituitary-ovarian 

(HPO) axis.
→ ↑ LH secreted by anterior pituitary → ovarian theca cells 

stimulation → ↑ androgen production (androstenedione & 
testosterone) → ↓ FSH relative to LH → lack of aromatization of 
androgens to estrogens → ↓ estrogen levels → anovulation.

→ Abnormalities in androgens & estrogen metabolism & in androgen 
production control.

→ Androgens will not metabolize to estrogen → ↑ androgen levels → androgens to testosterone → 
high androgen levels symptoms.

→ Biochemical features of PCOS:
→ ↑ androgen production (testosterone “leading to virilization” - androstenedione - DHEA-S).

→ Only 50% have a change in testosterone or androgen level. 
→ Individual variation is considerable → normal androgen levels doesn’t rule out PCOS.

→ Peripheral insulin resistance → hyperinsulinemia (secondary to androgen affect) + obesity 
(abnormal glucose metabolism → ↑ insulin production) → T2D (persistent high glucose levels) 
→ ↑ the degree of both abnormalities. 

→ Polycystic ovaries are enlarged bilaterally and a smooth thickened capsule.
→ Cut section: subcapsular follicles in various stages of atresia are seen at the 

periphery, with hyperplasia of theca stromal cells (due to LH secretion).
→ Figure 1 Notes:

→ Obesity → more production of androgen (fat cells produce androgen by aromatization).
→ LH & FSH levels are measured in the follicular phase.

→ Before the LH surge; normally FSH levels are higher, but PCOS it’s the opposite. 
→ Androgen excess is one of the major contributors of the symptoms.
→ No ovulation → no corpus luteum → no progesterone → unopposed estrogen.  

Figure 1



Polycystic Ovarian Syndrome

Oligo-Anovulation (OA):

→ Primary (onset: time of menarche) | Secondary amenorrhoea.
→ Oligomenorrhea.
→ < 8 episodes of menses a year.
→ Cycle length: exceeds 35 days.

→ Normal cycle length: 21 - 35 days.
→ Regular cycle → normal ovulation.

→ Regular cycle: the days between the 1st day of two menstrual cycles is from 27 - 35 days.
→ Complications polycystic ovary morphology (PCOM) diagnosis on US → No longer recommended 

in the presence OA.

Signs & Symptoms:

→ Menstrual dysfunction: amenorrhea - oligomenorrhea - menorrhagia.
→ Chronic anovulation: 

→ normal menstrual cycle: characteristic hormone fluctuation. 
→ PCOS: gonadotropins and sex steroids are in a steady state → anovulation + infertility.

→ No ovulation → no corpus luteum to produce progesterone → unopposed estrogen 
→ hyperplastic endometrium (chronically stimulated by estrogen, without progesterone 
ripening and cyclic shedding) → irregular bleeding.
→ Endometrial hyperplasia → endometrial cancer (with time).

→ Signs of hyperandrogenism:
→ Hirsutism1 in the face, chest, back, neck, pubic area, under the umbilicus.

→ PCOS is one of the most common causes of hirsutism in women.
→ Severe acne.
→ Hair fall.

→ ↑ total & free testosterone:
→ ↑ LH levels → ↑ ovarian follicular theca cell production of androgens → ↑ androstenedione 

and testosterone → ↓ SHBG hepatic production by 50%.
→ ↑ total testosterone + ↓ SHBG → mildly ↑ levels of free testosterone → hirsutism.

→ Infertility:
→ Subfertility, because it still can be treated.

→ Obesity & metabolic syndrome:
→ Obesity in up to 70% of patients.
→ Insulin resistance → fat deposition → no break down of fat → gain weight.  

→ Obstructive sleep apnea.

1. Check free testosterone level even if the patient doesn’t have hairstism.



Polycystic Ovarian Syndrome

Diagnosis:

Physical Examination:
→ Virilizing signs: hirsutism - acne - temporal alopecia.
→ Acanthosis nigricans: sign of insulin resistance, more with obese.
→ Hypertension.
→ Enlarged ovaries (may or may not be present): not palpable only seen by US.

Testing & Investigations:
→ Exclude other disorders that can result in menstrual irregularities and hyperandrogenism:

→ Adrenal tumor
→ Ovarian tumor: ↑ estrogen level. 

→ Granulosa cell tumor: can cause ↑ estrogen.
→ Thyroid dysfunction: hypothyroidism → irregularity of cycle + weight gain.
→ Congenital Adrenal Hyperplasia: similar presentation of PCOS but totally different 

management. 
→ Hyperprolactinemia.
→ Acromegaly.
→ Cushing syndrome.

Diagnosis (Rotterdam Criteria):
→ Diagnosis by exclusion or 2 out of 3 following: 

→ Hyperandrogenemia → hirsutism - acne.
→ Ovarian dysfunction → endometrial shedding secondary to ↑ estrogen level → irregular 

cycles.
→ Polycystic ovarian morphology by US1 (ideally: transvaginal US): higher ovarian volume, a 

lot of follicles the number isn’t important. 

1. Healthy women may also have polycystic-appearing ovaries, particularly in adolescence, when the ovaries normally contain a large number of follicles.



Polycystic Ovarian Syndrome

Screening:

 Lab Studies Other Tests Imaging Tests

Screening 

→ Thyroid function test: TSH +/- 
free thyroxine. 

→ Serum prolactin level.
→ Total & free testosterone level: 

free testosterone reflects 
androgen symptoms → higher 
than normal.
→ Free testosterone levels 

are more important. 
→ Free androgen index.
→ Serum hCG level: if 2° 

amenorrhea or oligo → rule out 
pregnancy.

→ FSH levels: if 1° amenorrhea.

→ Androstenedione level.
→ FSH and LH levels: the most 

important test.
→ Normal levels don’t exclude 

PCO.
→ GnRH stimulation levels. 
→ Glucose level. 
→ Insulin level.
→ Lipid level: may develop 

dyslipidemia.

→ Ovarian ultrasonography: 
preferably transvaginal 
approach especially if obese.

→ Pelvic CT scan or MRI: visualize 
the adrenals and ovaries. 

→ AFC →  transvaginal US: 
1. Ovarian volume of both 

the ovaries is calculated. 
2. Number of small antral 

follicles in both the 
ovaries is calculated.

→ First tests (even before FSH & LH): TSH - prolactin - US.

Health Hazards & Prognosis:

→ ↑ risk for cardiovascular & cerebrovascular disease.
→ Often associated with android obesity (≈70%),

→ Normal BMI: 20 - 30% of patients.
→ ↑ serum lipoprotein levels similar to those of men.
→ Insulin resistance in 50 - 70% of PCOS → ↑ type 2 diabetes and cardiovascular complications risk.
→ Chronic anovulation in PCOS →  constant endometrial stimulation with estrogen without 

progesterone → ↑ endometrial hyperplasia and carcinoma risk.



Polycystic Ovarian Syndrome

Management:

Lifestyle Modifications:
→ First-line treatment.
→ Diet 
→ Exercise
→ Weight Loss → might regulate the cycle. 
→ ↓ Weight → ↓ fat → ↓ conversion of androgen to estrogen. 

Multidisciplinary Team:
→ Gynecologists.
→ Dieticians.
→ Physician / Endocrinologist.
→ Fertility specialist.
→ Support group (unfortunately not here in KSA).

Pharmacotherapy:
→ Metabolic derangements: anovulation - hirsutism - menstrual irregularities.

→ Oral contraceptive pills (OCP):
→ First-line medical therapy.
→ Induce regular menses.
→ Why we give OCPs?

→ Untreated pcos → ↑ estrogen → ↑ endometrium thickness → endometrial hyperplasia 
→ endometrial cancer.

→ OCPs contraindications:
→ Smoking.
→ Migraine.

→ Diane - Marvelon: 
→ 3rd generation.
→ Most commonly used.
→ Antiandrogen effect.

→ Ethinylestradiol - Medroxyprogesterone: 
→ 3rd generation.
→ Progestin component will prevent endometrial hyperplasia.
→ Normalize bleeding
→ Low dose of estrogen and progesterone → ↓ thromboembolic risk.
→ No antiandrogen effect.

→ Obese patient wants to regulate their period → give progesterone from days 15 - 25 of their 
menstrual cycle (10 days & stop after that) → after the 10 days, they will have their period.

→ Second-line cyclical oral progesterone (if she’s not seeking for ovulation)
→ Hyperandrogenism (Hirsutism):

→ Androgen blocking agent: spironolactone - leuprolide - finasteride.
→ Can be suppressed two ways:

→ OCPs: ↓ testosterone production by ↓ LH stimulation of ovarian follicle theca cells.
→ OCPs: ↑ SHBG → ↓ free testosterone (takes time). 
→ Spironolactone: ↓ hair follicle 5-α reductase enzyme (↓ androstenedione & testosterone → 

dihydrotestosterone).
→ Anovulation:

→ Clomiphene citrate: antiestrogen.
→ Letrozole: selective estrogen receptor modulators.
→ Ultrasound follow up is necessary 

→ Obesity:
→ Hypoglycemic agents: metformin - insulin.
→ Myo-inositol: natural, less side effect than metformin, weight loss.

→ Topical hair-removal agents: eflornithine.
→ Topical acne agents:

→ Benzoyl peroxide.
→ Tretinoin topical cream (0.02 - 0.1%) / gel (0.01 - 0.1%) / solution (0.05%).



Polycystic Ovarian Syndrome

Management:

→ Aim: restore ovulation method (laparoscopically).
→ Electrocautery.
→ Laser drilling: 

→ Ovarian drilling: ovary perforation to decrease the ovarian reserve.
→ Not practiced anymore because if the doctor overdo it, it will cause 

lower  ovarian follicles then normal.
→ Multiple biopsy

Surgery 

Infertility Cases:
→ After systematic verification of the uterine, tubal, spermogram, hygienic and dietary 

measures:
→ Spermogram (semen analysis) is really important to do even if the patient have irregular 

cycles.
→ 1st line: antiestrogens:

→ Clomiphene citrate (Clomid).
→ Letrozole.
→ Femara.
1. Give them progesterone for 10 days to get their period.
2. Give an antiestrogen in day 3 of menstrual cycle for 5 days.

→ To decrease estrogen so the cycle hormones regulate after 2 - 3 days.
3. See the follicle by US.
4. Redo up to 6 cycles.

→ After 3 cycle usually pregnancy rate is up to 80%.
→ Usually result in natural ovulation but we can give induction ovulation for sertanty.

→ 2nd line: Either:
→ Ovulation induction with gonadotropins (+/- IUI according to spg).
→ Ovarian drilling.

→ 3rd line: IVF:
→ PCOS patients have excellent prognosis.

→ Metformin (hypoglycemic agent):
→ ↑ insulin sensitivity.
→ Enhance the likelihood of ovulation both with and without clomiphene.
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Quiz

Question 1:
→ A 22-year-old woman consults you for treatment of hirsutism. She is obese and has facial acne and 

hirsutism on her face and periareolar regions and a male escutcheon. Serum LH level is 35 mIU/mL 
and FSH is 9 mIU/mL. Androstenedione and testosterone levels are mildly elevated, but serum 
DHAS is normal. The patient does not wish to conceive at this time. Which of the following single 
agents is the most appropriate treatment of her condition?

A. Oral contraceptives 
B. Corticosteroids
C. GnRH
D. Parlodel
E. Wedge resection

Question 2:
→ A 26-year-old G0P0 comes to your office with a chief complaint of being too hairy. She reports that 

her menses started at age 13 and have always been very irregular. She has menses every 2 to 6 
months. She also complains of acne and is currently seeing a dermatologist for the skin condition. 
She denies any medical problems. Her only surgery was an appendectomy at age 8. Her height is 5 
ft 5 in., her weight is 180 lb, and her blood pressure is 100/60 mm Hg. On physical examination, 
there is sparse hair around the nipples, chin, and upper lip. No galactorrhea, thyromegaly, or 
temporal balding is noted. Pelvic examination is normal and there is no evidence of clitoromegaly. 
Which of the following is the most likely explanation for this patient’s problem?

A. Idiopathic hirsutism
B. Polycystic ovarian syndrome 
C. Late-onset congenital adrenal hyperplasia
D. Sertoli-Leydig cell tumor of the ovary
E. Adrenal tumor

Question 3:
→ Your patient is a 23-year-old woman with primary infertility. She is 5 ft 4 in tall and weighs 210 lb. 

She has had periods every 2 to 3 months since starting her period at age 12. She has a problem 
with acne and hair growth on her chin. Her mother had the same problem at her age and now has 
adult-onset diabetes. On physical examination of the patient, you notice a few coarse, dark hairs 
on her chin and around her nipples. She has a normal-appearing clitoris. Her ovaries and uterus are 
normal to palpation. Which of the following blood tests has no role in the evaluation of this 
patient?

A. Total testosterone
B. 17 α-hydroxyprogesterone
C. DHEAS
D. Estrone 
E. TSH

1 2 3

A B D



Quiz

Question 1:
→ You have just diagnosed a 21-year-old infertile woman with polycystic ovarian syndrome. The 

remainder of the infertility evaluation, including the patient’s hysterosalpingogram and her 
husband’s semen analysis, were normal. Her periods are very unpredictable, usually coming every 
3 to 6 months. She would like your advice on the best way to conceive now that you have made a 
diagnosis. Which of the following treatment options is the most appropriate first step in treating 
this patient?

A. Dexamethasone
B. Gonadotropins
C. Artificial insemination
D. Metformin 
E. In vitro fertilization

Question 2:
→ With regard polycystic ovary syndrome (PCOS), which of the following statements is true?

A. PCOS is an unusual cause of anovulation.
B. Ultrasonic evidence of polycystic ovaries is present in 50% of all women.
C. PCOS is associated with obesity in 10% of women.
D. PCOS is associated  with acanthosis nigricans.
E. The diagnosis of PCOS can only be made with biochemical evidence of hyperandrogenism.

Question 3:
→ In polycystic ovary syndrome estrogen levels are elevated,increasing the risk of which of the 

following? 
A. Metabolic syndrome.
B. Endometrial cancer. 
C. Hirsutism. 
D. Hypertension.

Question 4:
→ Which of the following is not a criterion for PCOS according to the Rotterdam criteria?

A. Menstrual irregularity/chronic anovulation. 
B. Obesity and metabolic syndrome. 
C. Polycystic ovarian on US.
D. Hyperandrogenism.

1 2 3 4

D D B B
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