MENOPAUSE

Definition 
· Climacteric is the phase of the aging process during which a woman passes from the reproductive to the nonreproductive stage
· The signals that this period of life has been reached are referred to as "climacteric symptoms" or, if more serious, as "climacteric complaints."
· Climacteric is the general term for the time from the period of this transition to the early postmenopausal phase of a woman's reproductive life cycle. 
· Premenopause refers to the part of the climacteric before the menopause occurs, the time during which the menstrual cycle is likely to be irregular and when other climacteric symptoms or complaints may be experienced.
· Perimenopause refers to the time before menopause when vasomotor symptoms and irregular menses often commence. 
· Perimenopause can start 5-10 years or more before menopause. 
· Menopause, by definition, begins 12 months after the final menses and is characterized by a continuation of vasomotor symptoms and by urogenital symptoms such as vaginal dryness and dyspareunia
· The menopause is the final menstruation, which occurs during the climacteric
· Menopause is a universal and irreversible part of the overall aging process involving a woman's reproductive system, after which she no longer menstruates. 

· Postmenopause refers to the phase of life that comes after the menopause
· Premature menopause or premature ovarian failure is spontaneous cessation of menses before age 40 
Classification

· There are two types of menopause, classified according to cause.

Physiologic menopause: 
· Menopause apparently occurs in the human female because of two processes. 
· First, oocytes responsive to gonadotropins disappear from the ovary, and second, the few remaining oocytes do not respond to gonadotropins.
· Spontaneous cessation of menses before age 40 is called premature menopause or premature ovarian failure. 
· It appears that approximately 0.9% of women in the U.S. may experience this early cessation of function.
· Disease processes, especially severe infections or tumors of the reproductive tract, can occasionally damage the ovarian follicular structures so severely as to precipitate the menopause. 
· The menopause can also be hastened by excessive exposure to ionizing radiation; chemotherapeutic drugs, particularly alkylating agents; and surgical procedures that impair ovarian blood supply. 
· The possibility of associated endocrine abnormalities should also be considered.
Artificial menopause

· The permanent cessation of ovarian function brought about by surgical removal of the ovaries or by radiation therapy is called an artificial menopause
Epidemiology

· The average age at menopause in the U.S. is 50-51 years. 
· There does not appear to be any consistent relationship between age at menarche and age at menopause. 
· Marriage, childbearing, height, weight, and prolonged use of oral contraceptives do not appear to influence the age of menopause.
· Although the time spent in menopause (now up to one third of the life cycle) has increased with the phenomenon of increasing longevity, the actual age of menopause, approximately 50-51 years, has not changed since antiquity

· Factors that lower the age of physiologic menopause are few and include smoking, hysterectomy, Fragile X carrier, autoimmune disorders, and living at high altitude.

Physiology
· Menopause results from loss of ovarian sensitivity to gonadotropin stimulation, which is directly related to follicular decline and dysfunction. 

· The oocytes in the ovaries undergo atresia throughout a woman's life cycle, and both the quantity and quality of follicles undergo a critical decline approximately 20-25 years after menarche. 

· Thus, the variable menstrual cycle length during perimenopause can be due to anovulation or to irregular maturation of follicles. 
· Hormonal fluctuation may not be responsible for all irregular bleeding during this period; therefore, pelvic pathology (e.g. uterine fibroids, uterine polyps, endometrial hyperplasia, endometrial cancer), which becomes more prevalent during this time, must be excluded by endometrial sampling, such as endometrial biopsy (EMB) or dilatation and curettage (D&C).

· A shorter menstrual cycle length is the most common change in menstrual cyclicity that occurs during the perimenopausal period in women who have no pelvic pathology and who continue to be ovulatory.
· The follicular phase of the menstrual cycle shortens because of the decreased number of functional follicles. 

· Because these follicles, which are stimulated by follicle-stimulating hormone (FSH) during the first part of the menstrual cycle, have declined in number, less recruitment of oocytes occurs and the follicular phase shortens accordingly. 

· However, once ovulation occurs, the luteal phase remains fairly constant, at 14 days

· Over time, as aging follicles become more resistant to gonadotropin stimulation, circulating FSH and luteinizing hormone (LH) levels increase. 
· Elevated FSH and LH levels lead to stromal stimulation of the ovary, with a resultant increase in estrone levels and a decrease in estradiol levels. 
· Inhibin levels also drop during this time because of the negative feedback of elevated FSH levels.
· With the commencement of menopause and a loss of functioning follicles, the most significant change in the hormonal profile is the dramatic decrease in circulating estrogen levels. 
· Without a follicular source, the larger proportion of postmenopausal estrogen is derived from ovarian stromal and adrenal secretion of androstenedione, which is aromatized to estrone in the peripheral circulation. 
· Testosterone levels also decrease with menopause, but this decrease is not as marked as the decline in 17-estradiol

· With cessation of ovulation, estrogen production by the aromatization of androgens in the ovarian stroma and production in extragonadal sites continue, unopposed by progesterone production by a corpus luteum. 

· Perimenopausal and menopausal women are thus often exposed to unopposed estrogen for long periods, which can lead to endometrial hyperplasia, a precursor of endometrial cancer. 

· Estradiol levels decrease significantly because of loss of follicular production with menopause and postmenopause, but estrone, which is aromatized from androstenedione from nonfollicular sources, is still produced and is the major source of circulating estrogen in the postmenopausal female

· Androgen-to-estrogen aromatization can occur in adipose tissue, muscle, liver, bone, bone marrow, fibroblasts, and hair roots.
· Because most conversion of androgens to estrogens occurs in adipose tissue, it is frequently assumed that obese women, who have more circulating estrogen, should have fewer complaints of vasomotor symptoms.

· The clinical indication that menopause has occurred is the measure of an elevated FSH level. 

· The FSH level rises more than the LH level because of the reduced renal clearance of FSH compared with LH. 

· A slightly elevated or borderline menopausal FSH level in a perimenopausal women may not be a reliable indicator of menopause because of the wide variation of FSH and LH levels in response to increased release of gonadotropin-releasing hormone (GnRH) by the hypothalamus and increased pituitary sensitivity to GnRH. 

· Measuring FSH and LH levels again in the perimenopausal patient after 2-3 months is helpful in establishing whether the woman is progressing through menopause. 

· Women with elevated, but not postmenopausal, FSH levels are still at risk for pregnancy and contraception should still be used until FSH levels remain in the postmenopausal range

Clinical effects
· Throughout the time when the physiologic changes in responsiveness to gonadotropins and their secretions occur, with resultant wide variation in hormonal levels, women often experience several symptoms that are collectively termed the climacteric syndrome. 

· Typical climacteric symptoms include hot flashes or flushes, insomnia, weight gain and bloating, mood changes, irregular menses, mastodynia, and headache. 

· The length of time over which the climacteric occurs is widely variable; symptoms may begin during perimenopause and continue for 5-10 years after menopause
· Irregular ovarian function and considerable estrogen level fluctuation—not a deficiency of estrogen—cause climacteric symptoms during menopause; thus, stopping hormone fluctuation with oral contraceptive pills (OCPs) and hormone therapy (HT) alleviates climacteric symptoms. 

· Ovarian function and menstruation therefore usually does not resume if the woman has experienced one year of amenorrhea. 

· Cessation of menstruation in women of the appropriate age continues to be the best confirmation of loss of follicular function. 

· As the postmenopause years progress, with an accompanying loss of ovarian response to gonadotropins, associated symptoms of the climacteric also decline

· The effects of gonadal hormone depletion can be obvious on pelvic examination, with changes noted as early as perimenopause in some women. 
· The reproductive organs of a woman of reproductive age greatly differ in appearance from those of a woman who is menopausal. 
· With loss of estrogen, the vaginal epithelium becomes redder because of thinning of the epithelial layer and increased visibility of the small capillaries below the surface. 
· Later, as the vaginal epithelium further atrophies, the surface becomes pale because of a reduced number of capillaries. 
· A decrease in urine pH leading to a change in bacterial flora may result in pruritus and a malodorous discharge. 
· Rugation also diminishes, and the vaginal wall becomes smooth. 
· Such changes often result in insertional dyspareunia and, for many women, eventually lead to sexual abstinence if left untreated

· Inside the pelvis, the uterus becomes smaller. Fibroids, if present, become less symptomatic, sometimes shrinking to the point that they can no longer be palpated on pelvic examination. 
· Endometriosis and adenomyosis are also alleviated with the onset of menopause, and many patients with pelvic pain finally achieve permanent pain relief.

· For most older women, a general loss of pelvic tone also occurs, and this may manifest as prolapse of reproductive or urinary tract organs 
· Vaginal pressure, lower back pressure, or bulging at the vaginal introitus is common in women with prolapse. 
· On examination, cystocele, rectocele, and uterine prolapse are obvious as causes of these symptoms

· Atrophic cystitis, when present, can mimic a urinary tract infection. Women report symptoms of urinary frequency, urgency, and incontinence

· In addition to alterations in the pelvic organs, marked changes occur throughout the body. 
· Skin loses elasticity, bone mineral density (BMD) declines, and dense breast tissue is replaced by adipose tissue, making mammographic evaluation easier

· The most common reason a woman presents at menopause is because of symptomatic hot flashes. 
· Flashes, or flushes, which are unpredictable in onset and sometimes occur over many years, are reported in about 75% of women who are perimenopausal or postmenopausal. 
· Hot flashes often cause embarrassment and discomfort, as well as sleep disturbances and emotional lability, especially if they are intense and occur frequently. 
· Vasomotor episodes usually last a few minutes. 
· Episodes vary in frequency from every hour to every few days

· A woman who flushes to the extent that she has major sleep disturbances may also complain of cognitive or affective disorders resulting from sleep deprivation. 
· The vasomotor flush is described as a feeling of warmth or heat that begins from the umbilical area and moves upward toward the head, followed by sweating of the head and upper body. 
· Other cardiovascular or neurologic symptoms (e.g. palpitations, dizziness, light-headedness, vertigo) can also occur, with or without flushing, making the episode more difficult to classify as simply a climacteric symptom.
Osteoporosis and Menopause

· With proper intervention, osteopenia is a largely preventable sequela of menopause. 

· Osteoporosis is defined as a bone mineral density (BMD) equal to or greater than 2.5 standard deviations (SDs) below the peak bone mass or T score. 

· Osteopenia is a BMD 1.0-2.49 SDs below the T score

· With the onset of menopause, BMD is rapidly lost because bone resorption, uncoupled from bone formation, is accelerated, whereas formation continues at the premenopausal rate. 

· Trabecular bone is affected more than cortical bone, and bone loss is therefore more commonly observed at vertebral, coxial, and radial sites.

· The overall effect of menopausal bone loss is reduction of bone strength, leading to an increased risk of fracture

· The younger the woman at cessation of ovarian function, the more severe bone loss is likely to be. 
· Similarly, the lower the woman's bone mass when entering menopause, the more severe the osteoporosis will be. 
· Severity of osteoporosis is also related to race, being worse in whites than in Asians, and least severe in women with dark complexions.

· Other risk factors are smoking and slender build. 
· Osteoclasts have been shown to have estrogen receptors, and these are hypothesized to be the mechanism by which estrogen replacement protects against osteoporosis

· As noted, estrogen therapy (ET) is still considered a good therapy for osteoporosis, but as the indications for hormone therapy have changed, other medications are more commonly used to treat osteoporosis

· Because loss of ovarian function is a universal occurrence and not all women can or will use hormone therapy, other therapies have been developed. 

· These include raloxifene, calcitonin, and bisphosphonates. 

· Raloxifene is a selective estrogen receptor modulator (SERM) and acts directly on estrogen receptors in the bone to decrease resorption, resulting in reduced vertebral fracture risk9 and increased BMD

Cardiovascular Issues and Menopause
· Coronary artery disease (CAD) is the leading cause of morbidity and mortality in men and postmenopausal women. 

· Menopause increases the risk for women still further, independent of age

· The benefit of estrogen on cardiovascular mortality rates is due to many factors. 

· One mechanism appears to be estrogen's effects on lipid metabolism, which includes reducing low-density lipoprotein (LDL) and increasing high-density lipoprotein (HDL)

Replacement Therapy and Menopause

· The main reason to treat symptoms of estrogen level fluctuation prior to actual menopause are to provide relief of vasomotor symptoms, reduce the risk of unwanted pregnancy, avoid the irregularity of menstrual cycles, and preserve bone

· The time to begin therapy depends on the patient's current illness or illnesses, if any, and medical history. 

· Whether a woman is perimenopausal or postmenopausal helps in choosing the most suitable type of therapy

· Adverse effects of replacement therapy may include bloating, mastodynia, vaginal bleeding, and headaches. 

· Unexplained adverse effects are often the reason for discontinuation of therapy, and reassuring counseling as well as options and dose combinations should be tried before therapy is stopped

· Hormone therapy can be administered systemically through the oral, transdermal, or topical routes or locally via the vaginal route using cream, ring, or tablet. 

· Topical preparations are used solely to treat vaginal symptoms

· Contraindications to estrogen therapy are undiagnosed vaginal bleeding, severe liver disease, pregnancy, venous thrombosis, and personal history of breast cancer. 

· Progestins alone may relieve symptoms if the patient is unable to tolerate estrogens

