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· Discuss the most common etiologies of secondary amenorrhea?

 As Ms. T. returns to seek medical attention, she presents with several concerns including rare irregular menses with her last menses being about 6 months ago. Given her description, Ms. T. appears to be presenting with secondary amenorrhea. Secondary amenorrhea as defined by McCance and Huether (2006) is , “a condition in which menstruation begins at puberty but then is subsequently suppressed for three or more cycles or for 6 months in women that previously menstruated” (p.1708). There are several etiologies that can cause secondary amenorrhea, thus in order to properly diagnose Ms T. the most common causes will be discussed in the following:
Pregnancy is considered the most common cause of secondary amenorrhea this must be ruled out before any other causes are considered (McCance and Huether, 2006). During the luteal phase of the menstrual cycle the corpus luteum secretes progesterone, which interacts with the endometrium of the uterus to prepare for implantation; if fertilization occurs, human chorionic gonadotropin (hCG) interacts with LH to maintain luteal function so that the placental production of progesterone is well established, thereby preventing the shedding of the endometrium resulting in no menses (McCAnce & Huether, 2006; www.emedicine.com). Once pregnancy is ruled out the most common causes of secondary amenorrhea include ovarian disease (40%); hypothalamic dysfunction (35%); pituitary disease (19%); uterine disease (5%); and other (1%) (www.uptodate.com). 
Ovarian Disease 
· The major causes of ovarian disease include hyperandrogenism and ovarian failure as a result of normal or early menopause (www.uptodate.com). Hyperandrogenism in conjunction with anovulation (lack of ovulation) as Ms. T. may be experiencing (as hypothesized by her inability to get pregnant over the last year) is associated with polycystic ovary syndrome. PCOS occurs when there is an excess circulation of androgens produced mainly from the ovaries but can also occur from adrenal androgens (www.uptodate.com). PCOS develops from such mechanisms as hyperinsulinemia and insulin resistance (as seen in Type 2 diabetes which Ms. T. has been diagnosed with in the past); insulin is said to stimulate androgen secretion by ovarian stroma while decreasing sex hormone-binding globulin (SHBG) thereby increasing the circulation of testosterone levels as a result, follicular growth is affected causing a decrease in FHS thereby suppressing the development of a mature egg (McCance & Huether, 2006). Dysfunctional follicular development is related to inappropriate release of gonadotropin; FHS is low or below normal, LH and LH bioactivity is elevated, elevated GnRH pulses causes increased LH pulses causing increased androgens; dehydodroepiandrosterone sulfate {DHEAS} from adrenal glands and testosterone, androstenedione, and  DHEA from ovary. PCOS can be characterized by hirsutism, acne, and weight gain (increased BMI with 38% of women with PCOS being obese) resulting from elevated levels of circulating androgens (Mccance and Huether, 2006). 
· Ovarian failure is characterized by a depleted supply of oocytes and surrounding follicles (www.uptodate.com). Typically occurring between 45 and 55, menopause is associated with decreased circulating estrogen leading to a thinning uterine lining (endometrium) and an end to menstrual periods (www.mayoclinic.com). Menopause occurring before age 40 is termed ‘premature menopause’, with its causes often being unknown; premature menopause is said to be associated to elevated levels of FSH (adam.about.com). Conditions associated with premature ovarian failure include adrenal pituitary or thyroid gland deficiencies; Genetic factors related to X-chromosomes; defects in production of growth factors called inhibins which are produced by ovaries; Cancer treatments (i.e., radiation, chemotherapy, or both); Autoimmune diseases  such as Type 1 diabetes, systemic lupus erythematosus; sarcoidoisis, mumps, some STD’s. In these cases the autoimmune diseases may create antibodies that attack the reproductive hormones leading to ovarian failure (www.mayoclinic.com).  
Hypothalamic Dysfunction
· The absence of menstruation is due to dysfunctions with the hypothalamus affecting the secretion of gonadotropin-releasing hormone (GnRH) (www.uptodate.com). Decreased GnRH causes decreases in pulses of gonadotropins; absent midcycle surges of LH secretion, absent normal follicular development, anovulation, low serum estradiol levels, and serum concentration levels of FSH exceeding those of LH as seen in prebubertal girls (www.uptodate.com). Factors that may contribute to this disorder include;
-Eating disorders/ weight loss approximately 10 % below IBW may cause reduction in reproductive hormones; some theories attribute the latter to the body’s primitive protective mechanism which prevented pregnancies during times of famine.

-Weight loss is also associated with Leptin, “a hormone secreted from adipose tissues” (McCance & Huether, 2006, p. 738). As fat stores decrease, so too does leptin which has been linked to onset of puberty through direct effect through hypothalamic-pituatary-gonadal axis (McCance & Huether, 2006), thus interfering with the reproductive hormones such as LH (adam.about.com).   

-Stress is believed to alter function of hypothalamus (www.mayoclinic.com).

-A condition called the ‘female athlete triad’ characterized by the presence of anorexia (excessive exercise), osteoporosis, and LH. Studies conducted have shown that repeated exercise interferes with ‘cyclic variations in reproductive hormones, particularly LH, which triggers ovulation’ (adam.about.com, p. 2).
Pituitary Disease

· The pituitary is a gland that plays a role in the release of gonadotropins. Tumors and other invasive growth are the most common causes disrupting the pituitary glands ability to perform properly. A prolactin secreting pituitary tumor is 90% responsible for pituitary etiologies of secondary amenorrhea, other causes involve empty sella syndrome (www.uptodate.com).
-As described in McCance and Huether (2006) hyperprolactinemia involves the increased production of prolactin. Prolactin release is mostly controlled by inhibition; increased prolactin affects a short-loop feedback effect causing a decrease secretion in GnRH by the hypothalamus, resulting in loss of pulsatile LH secretion and overall reduction in LH levels. Serum prolactin levels between 15 to 20mcg/L are considered abnormally high in women of reproductive age (www.uptodate.com). An increase in prolactin also inhibits secretion of progesterone by the granulosa cells of the follicle as such anovulation is caused by follicular atresia.

-Empty sella syndrome is defined as and enlarged sella turcica (structure that houses pituitary gland) that is not entirely filled with pituitary tissue. 

Primary empty sella- Mass that enlarges sella and is removed either surgically or with radiation.

Secondary empty sella-CSF pressure enlarges sella

Uterine Disease
· Also characterized as Asherman’s syndrome is defined by a condition where scar tissue has built up in the lining of the uterus (usually occurring after uterine procedures such as dilation, curettage, C-section, and uterine fibroids) thereby preventing the normal build up and shedding of endometrial lining (www.mayoclinic.com).
Other

· Includes medications such as some antidepressants, antipsychotics, some chemotherapy drug; contraceptives; breast feeding (www.mayoclinic.com).
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