
 

Gonadal Disorders 

Part 2 



�Hirsutism 



Hirsutism 
• Hirsutism refers to the excessive growth of 

terminal hair (the thick, pigmented hair 

usually associated with the adult male 

chest) in an androgen-dependent 

distribution in women (upper lip, chin, 

upper arms, chest, upper abdomen, lower 

abdomen, thighs, upper back, and lower 

back) 



Hirsutism 
• It should be distinguished from 

hypertrichosis, which is generalized 

excessive growth of vellus hair (the thin, 

non-pigmented hair that is typically found 

all over the body from childhood onwards) 

 

• Hirsutism is one of the most common 

presentations of endocrine disease 



Hirsutism: Causes 
1) Idiopathic 

2) Congenital Adrenal Hyperplasia 

3) Exogenous androgen administration 

4) Androgen-secreting tumor of ovary or 

adrenal cortex 

5) Cushing’s syndrome, hyperprolactinemia, 

acromegaly 

6) PCOS 



Hirsutism: Evaluation & Rx 
1) Idiopathic 

• Often familial 

• Mediterranean or Asian background 

• Normal investigation findings 

• Rx: 

� cosmetic measures 

� anti-androgens (to discuss shortly) 



Hirsutism: Evaluation & Rx 
2) Congenital Adrenal Hyperplasia 

• 95% 21-hydroxylase deficiency ‘21-OHD’ 

(and 11-hydroxylase deficiency ‘11-OHD’ 

occurring in the remaining 5%) 

• Jewish background 

• History of salt-wasting in childhood, 

ambiguous genitalia, or adrenal crisis 

when stressed 

• Hyperpigmentation 



Hirsutism: Evaluation & Rx 
2) Congenital Adrenal Hyperplasia 

• Diagnosis: As discussed in Adrenal 

Disorders section 
 

• Rx: GC replacement administered in 

reverse rhythm to suppress early 

morning ACTH 



Hirsutism: Evaluation & Rx 
3) Exogenous Androgen Administration 

• Athletes 

• Virilization 

• Low LH and FSH 

• Analysis of urinary androgens may 

detect drug of misuse 

• Rx: stop steroid misuse 



Hirsutism: Evaluation & Rx 
4) Androgen-secreting tumor of ovary or 

adrenal cortex 

• Rapid onset and progression 

• Virilization 

• Low LH and FSH 

• High androgens that do not suppress 

following a 48-hour low-dose 

dexamethasone suppression test 

whereas they get suppressed in 

congenital adrenal hyperplasia cases of 

21-OHD and 11-OHD 



Hirsutism: Evaluation & Rx 
4) Androgen-secreting tumor of ovary or 

adrenal cortex 

• CT or MRI (adrenals and ovaries) 

usually demonstrates a tumor 

 

• Rx: surgical excision 



Hirsutism: Evaluation & Rx 
5) Cushing’s syndrome (CS), 

hyperprolactinemia (↑PRL), acromegaly 

• The clinical features, investigational 

findings, and management of Cushing’s 

syndrome, hyperprolactinemia, and 

acromegaly should have been previously 

discussed during this course 

 

• Normal or mild elevation of androgens 

are seen 



Hirsutism: Evaluation & Rx 
5) Cushing’s syndrome (CS), 

hyperprolactinemia (↑PRL), acromegaly 

• The hyperandrogenism in CS can be seen 

in cases of ACTH-dependent CS and 

adrenocortical carcinomas (ACC) co-

secreting androgens with the cortisol and 

it results from the excess adrenal 

androgen production 

• The hyperandrogenism in ↑PRL is from 

excess adrenal androgen production by a 

direct action of the ↑PRL on the adrenals 



Hirsutism: Evaluation & Rx 
5) Cushing’s syndrome (CS), 

hyperprolactinemia (↑PRL), acromegaly 

• The pathophysiological hypothesis of  

hyperandrogenism in acromegaly: 
� ↓SHBG: effect on hepatocytes by GH, IGF-1, or GH 

excess-induced insulin resistance/hyperinsulinism 

� ↑ Ovarian testosterone secretion by: 

� GH (direct effect on ovaries) 

� IGF-1 (potentiating LH-induced ovarian 

androgen synthesis) 

� Hyperinsulinism (via insulin and/or IGF-1 

receptors in the presence of  LH) 



Hirsutism: Evaluation & Rx 
6) PCOS: Mechanisms => Manifestations 

o Anovulatory menstrual cycles => 

� Oligomenorrhea/secondary 

amenorrhea 

� Infertility 

� Cystic ovaries 

o Androgen excess => 

� Hirsutism 

� Acne 

� Mild elevation of androgens 



Hirsutism: Evaluation & Rx 
6) PCOS: Mechanisms => Manifestations 

o Pituitary dysfunction => 

� High serum LH with 

     LH:FSH ratio > 2.5:1 

� Mild hyperprolactinemia 

o Obesity => 

� Elevated estrogens 

� Hyperglycemia (IGT, DM type 2) 

o Insulin resistance => 

� Dyslipidemia 

� Hypertension 



Hirsutism: Evaluation & Rx 
6) PCOS 

o These mechanisms are interrelated and 

it is not known which, if any, is primary 
 

o PCOS probably represents the common 

endpoint of several different pathologies 
 

o Genetic factors probably play a role, 

since PCOS often affects several family 

members 
 

� More on PCOS later 



Hirsutism: Evaluation & Rx 
• The severity of hirsutism is subjective as 

some women suffer profound 

embarrassment from a degree of hair 

growth that others would not consider 

remarkable 



Hirsutism: Evaluation & Rx 
• Important observations are 

� a drug and menstrual history, 

� calculation of body mass index, 

� measurement of blood pressure, and 

� examination for virilization (male-

pattern balding, deep voice, increased 

muscularity, clitoromegaly, breast 

atrophy) and associated features, 

including acne vulgaris, galactorrhea, 

Cushing’s syndrome, or acromegaly 



Hirsutism: Evaluation & Rx 
• Hirsutism of recent onset associated with 

virilization is suggestive of an androgen-

secreting tumor but this is rare 
 

• A random blood sample should be taken 

for total testosterone, prolactin, LH and 

FSH 
 

• If there are clinical features of Cushing’s 

syndrome or acromegaly, further 

investigations should be performed 



Hirsutism: Evaluation & Rx 
• If total testosterone levels are more than 

twice the upper limit of normal for 

females, idiopathic hirsutism and PCOS 

are less likely, especially if LH and FSH 

levels are low ~ under these 

circumstances, other causes of androgen 

excess should be sought 



More on PCOS 
 



More on PCOS 
• PCOS affects up to 10% of women of 

reproductive age 
 

• It usually starts at puberty or several years 

later and is slowly progressive 
 

• The severity and clinical features of PCOS 

vary markedly between individual patients 

but diagnosis is usually made during the 

investigation of hirsutism or amenorrhea/ 

oligomenorrhea 
 

• Infertility may also be present 



More on PCOS 
• There is no universally accepted definition 

for PCOS, and according to Davidson’s 

PPM, it has been recommended that a 

diagnosis of PCOS requires the presence 

of two of the following three features: 

1) Anovulatory menstrual irregularity 

(oligomenorrhea/amenorrhea) 

2) clinical and/or biochemical androgen 

excess 

3) multiple cysts in the ovaries (most 

readily detected by transvaginal U/S) 



More on PCOS 
• Women with PCOS are at increased risk 

of glucose intolerance and some 

authorities recommend screening for type 

2 diabetes and other cardiovascular risk 

factors associated with the metabolic 

syndrome 



PCOS: Management 
• All PCOS patients who are overweight 

should be encouraged to lose weight, as 

this can improve several symptoms, 

including menstrual irregularity, and 

reduces the risk of type 2 diabetes 



PCOS: Management 
• For menstrual irregularity and Infertility: 

o Most women with PCOS have 

oligomenorrhoea, with irregular, heavy 

menstrual periods and this may not 

require treatment unless fertility is desired 



PCOS: Management 
• For menstrual irregularity and Infertility: 

o Clomiphene (discussed earlier) 
 

o An aromatase inhibitor, such as letrozole, 

reduces estrogen production => ↓ 

negative feedback of estrogen on the 

hypothalamus/pituitary causing 

gonadotropin secretion, and thus ovulation 

 



Davidson’s Principles and Practice of Medicine; 23rd Edition; 2018; 
Chapter 18; Page 667 

 

Note the Error: 17-OH-pregnenolone does not lead to DHEAS but rather 
to DHEA. DHEA then can be sulfated to DHEAS (this sulfation occurs 
only in the adrenals). See the figure from Harrison’s Principles of 
Internal Medicine textbook (included in this presentation). 



PCOS: Management 
• For menstrual irregularity and Infertility: 

o Metformin, by reducing insulin resistance, 

may restore regular ovulatory cycles in 

overweight women, although it is less 

effective than clomiphene at restoring 

fertility as measured by successful 

pregnancy 

o Thiazolidinediones (TZDs) also enhance 

insulin sensitivity and restore menstrual 

regularity in PCOS but are contraindicated 

in women planning pregnancy 

 



PCOS: Management 
• For menstrual irregularity and Infertility: 

o If the aforementioned therapies are 

unsuccessful in restoring ovulation and 

thus fertility, ovulation may be induced by 

direct stimulation of the ovary by daily 

FSH injection and an injection of hCG to 

induce follicular rupture at the appropriate 

time 



PCOS: Management 
• For menstrual irregularity and Infertility: 

o In women who have very few periods each 

year or are amenorrheic, the high estrogen 

concentrations associated with PCOS can 

cause endometrial hyperplasia => 

Progestogens can be administered on a 

cyclical basis to induce regular shedding 

of the endometrium and a withdrawal 

bleed, or a progestogen-impregnated 

intrauterine coil can be fitted 



PCOS: Management 
• For hirsutism: 

o Most patients will have used cosmetic 

measures, such as shaving, bleaching and 

waxing, before consulting a doctor 

 

o Electrolysis and laser treatment are 

effective for small areas like the upper lip 

and for chest hair but are expensive 



PCOS: Management 
• For hirsutism: 

o Eflornithine cream  

� Eflornithine inhibits ornithine 

decarboxylase => inhibiting the 

biosynthesis of polyamines which are 

essential for cell division 
 

� When applied locally, it acts in the 

hair follicles arresting  hair growth 

while it is being used 
 

� It may cause local skin irritation 



PCOS: Management 
• For hirsutism: 

o If conservative measures are unsuccessful, 

anti-androgen therapy is given 



Anti-Androgen Therapy 
1) Androgen receptor antagonism 

 

2) 5α-reductase inhibition (prevent conversion 

of testosterone to active 

dihydrotestosterone) 

 

3) Suppression of ovarian steroid production 

and elevation of sex hormone-binding 

globulin (SHBG) 



Anti-Androgen Therapy 
1) Androgen receptor antagonism 

• Cyproterone acetate: used on days 1-11 of 

28-day cycle with ethinyl estradiol on days 

1-21 

� Hazards: hepatic dysfunction, 

progesterone receptor agonist, 

dysfunctional uterine bleeding, and 

feminization of male fetus 



Anti-Androgen Therapy 
1) Androgen receptor antagonism 

• Spironolactone: 

� Hazards: electrolyte disturbance 

 

• Flutamide: not recommended 

� Hazards: hepatic dysfunction 



Anti-Androgen Therapy 
2) 5α-reductase inhibition (prevent conversion 

of testosterone to active 

dihydrotestosterone) 

• Finasteride: 

� Hazards: limited clinical experience, 

and possibly less efficacious than 

other treatments 



Anti-Androgen Therapy 
3) Suppression of ovarian steroid production 

and elevation of sex hormone-binding 

globulin (SHBG) 

• Estrogen: used in combination with 

cyproterone acetate (as stated previously) 

or in conventional estrogen-containing 

contraceptive 

� Hazards: venous thromboembolism, 

hypertension, dyslipidemia, weight 

gain, increased risk of breast and 

endometrial carcinoma 



PCOS: Management 
• For hirsutism: 

o The life cycle of a hair follicle is at least 3 

months and no improvement is likely 

before this time, when follicles have shed 

their hair and replacement hair growth has 

been suppressed 



PCOS: Management 
• For hirsutism: 

o Metformin and thiazolidinediones (TZDs) 

are less effective at treating hirsutism than 

at restoring menstrual regularity 



PCOS: Management 
• For hirsutism: 

o Unless weight is lost, hirsutism will return 

if therapy is discontinued 

 

o The patient should know that prolonged 

exposure to some agents may not be 

desirable and they should be stopped 

before pregnancy 



�Gynecomastia 



Gynecomastia 
• It is the presence of glandular breast tissue 

in males 
 

• Normal breast development in women is 

estrogen-dependent, while androgens 

oppose this effect 
 

• Gynecomastia results from an imbalance 

between androgen and estrogen activity, 

which may reflect androgen deficiency or 

estrogen excess 



Gynecomastia: Causes 
• Prolactin excess alone does not cause 

gynecomastia 

• The most common causes of gynecomastia 

are physiological ~ for example, 

� in the newborn baby (due to maternal 

and placental estrogens) 

� in pubertal boys (in whom estradiol 

concentrations reach adult levels before 

testosterone) 

� in elderly men (due to decreasing 

testosterone concentrations) 



Gynecomastia: Causes 
• Other causes: 

� Idiopathic 

� Drug-induced 

� Anti-androgens (spironolactone, 

cyproterone acetate) 

� Digoxin 

� Cimetidine 

� Some exogenous anabolic steroids 

(diethylstilbestrol) 

� Cannabis 



Gynecomastia: Causes 
• Other causes: 

� Hypogonadism 

� Androgen resistance syndromes 

� Estrogen excess 

� Liver failure (impaired steroid 

metabolism) 

� Estrogen-secreting tumor (e.g. of 

testis) 

� Human chorionic gonadotropin-

secreting tumor (e.g. of testis or lung) 



Gynecomastia: Evaluation 
• A drug history is important 

 

• Gynecomastia is often asymmetrical and 

palpation may allow breast tissue to be 

distinguished from the prominent adipose 

tissue (lipomastia) around the nipple that 

is often observed in obesity 
 

• Features of hypogonadism should be 

sought, and the testes examined for 

evidence of cryptorchidism, atrophy or a 

tumor 



Gynecomastia: Evaluation 
• If a clinical distinction between 

gynecomastia and lipomastia cannot be 

made, then ultrasonography or 

mammography is required 

 

• A random blood sample should be taken 

for testosterone, LH, FSH, estradiol, 

prolactin and hCG 



Gynecomastia: Management 
• An adolescent with gynecomastia who is 

progressing normally through puberty may 

be reassured that the gynecomastia will 

usually resolve once development is 

complete 

 

• If puberty does not proceed normally, then 

there may be an underlying cause that 

requires investigation 



Gynecomastia: Management 
• Gynecomastia may cause significant 

psychological distress, especially in 

adolescent boys, and surgical excision may 

be justified for cosmetic reasons 

 

• Androgen replacement will usually 

improve gynecomastia in hypogonadal 

males and any other identifiable 

underlying cause should be addressed if 

possible 



Gynecomastia: Management 
• Tamoxifen or Raloxifene (selective 

estrogen receptor modulators ‘SERMs’) 

may also be effective in reducing the size 

of the breast tissue (have an anti-

estrogenic effect in breast tissue) 
 

• Aromatase inhibitor (AI) therapy, such as 

with anastrozole, is also effective (blocks 

the conversion of testosterone and 

androstenedione to estradiol and estrone, 

respectively) 



�Testosterone 
Changes in the 

Aging Man 



Testosterone Changes in the 
Aging Man 

• With aging, total testosterone and free 

testosterone levels in men decline and 

SHBG increases, which results from 

testicular and hypothalamic-pituitary 

dysfunction 

 

• While serum testosterone levels decline 1 to 

2% per year, most men do not become 

hypogonadal 



Testosterone Changes in the 
Aging Man 

• Sperm production does not change 

significantly with age 

 

• The consequences of “andropause” are not 

fully elucidated, but adverse effects may 

include a negative impact on sexual 

function, muscle mass, erythropoiesis, and 

bone health 



Testosterone Changes in the 
Aging Man 

• Older men with biochemically confirmed 

testosterone deficiency can be treated 

 

• The goal is replacement to a low normal 

range of testosterone 



Testosterone Changes in the 
Aging Man 

• Prior to testosterone treatment initiation, it 

is recommended  to have a shared decision 

making with the patient, and a discussion 

of the uncertainty of harms and benefits of 

therapy  



Testosterone Changes in the 
Aging Man 

• Testosterone therapy in men without 

biochemical evidence of deficiency has not 

been shown to be beneficial, and studies 

have shown increased risk for 

cardiovascular disease and death, venous 

thromboembolism, and prostate cancer 

with use of testosterone therapy 



 

Geriatrics 


