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1._ BREASTS

The normal breast undergoes changes through the menstrual cycle that affect all aspects of breast morphology, protein expression, and cell kinetics. This physiologic cycling appears to be disturbed in women with breast cancer and may reflect a global dysregulation of response to hormonal influences. These findings lend greater impetus to studies of normal breast physiology and its possible aberrations in women who are at increased risk for cancer. There is a new urgency to this problem because large, well-defined cohorts of women who have undergone breast biopsy are now available, and the emergence of successful chemopreventive  has imparted a practical significance to the task of identifying markers of risk and surrogate markers of chemopreventive success in breast cells. The importance of morphological dating of breast in a clinical setting is 2-fold. One, the knowledge of the histological alterations occurring in the breast with the fluctuating hormonal milieu would enable the identification and enrollment of a cycle-matched subset in epidemiological studies relating to breast cancer risk. Two, some but not all studies have suggested an additional prognostic benefit for patients if surgery is performed during the luteal half of the menstrual cycle. This issue can be reexamined by retrospective morphologic dating of the breast tissue relative to the menstrual cycle to exclude discrepancies associated with chronological dating and anovulatory cycles. There is thus a need for a method for assessing breast samples with respect to the menstrual cycle that (1) can be implemented retrospectively, (2) can capture data regarding the ovulatory state of the cycle, and 3) is reliable and reproducible.The expected date of the onset of the next menstrual period was computed from the average length of the cycle and date of the last menstrual period. The day of cycle at the time of breast surgery was then calculated and adjusted to a 28-day cycle, assuming that the luteal phase duration is more or less constant (14 d), For example, in a patient who has an average period length of 32 days, the ovulation is estimated to occur around the 19th day, calculated from the last menstrual period (follicular phase length = 18 d, and luteal phase length = 14 d). If the date of biopsy falls on the 16th day in this cycle, her day in the present cycle with respect to a 28-day-cycle .Inclusion for the purpose of this analysis was restricted to 73 women who did not have breast cancer and had at least two normal terminal duct lobular units present in their biopsy material. In 31 of these patients, serum levels of estradiol and progesterone at the time of surgery were available for correlation. Two pathologists (RR and SB) analyzed hematoxylin and eosin–stained breast sections (1 or 2 per case) from these cases. Thirty cases (exploratory set) were initially analyzed with full knowledge of the menstrual dates in order to develop the morphological criteria. These criteria were then applied to the entire set of 73 cases in blinded review.

The lobules from the breast tissue of the patients from the exploratory set were evaluated for the following histological features: epithelial and myoepithelial distinction; the degree and extent of myoepithelial cell vacuolation, stromal edema, and stromal infiltrate; sharpness of luminal border; and eosinophilic secretions within the lumina. These variables were correlated with menstrual dates to generate the final set of criteria to be applied to the entire set.

Follicular and luteal phase was defined by day of the cycle after standardizing to a 28-day cycle using the last menstrual period and average duration of cycle information (see above). The menstrual cycle was divided into four intervals based on the cyclical fluctuations of the estrogen, progesterone, luteal hormone, and follicular stimulating hormone documented in previous studies  rather than weekly intervals determined by calendar dates. Early follicular ranged from Day 0 to Day 5 and late follicular, from Day 6 to Day 15. Early luteal phase spanned Day 16 to Day 24, whereas late luteal was between Day 25 to Day 28. The statistical significance was examined using the Pearson’s correlation test using the Stata program.

Menstrual Cycle

Criteria
0
1
2
3

Epithelial myoepithelial distinction
2 distinct layers not seen
2 layers seen in <30% of the lobule
2 layers seen in 31–74% of the lobule
2 layers seen in >75% of the lobule

Myoepithelial vacuolation in the acini
absent
vacuolation in <30% of the cells
vacuolation in 31–74% of the cells
vacuolation in >75% of the cells

Myoepithelial vacuolation in the lobule
absent
vacuolation in <30% of the section
vacuolation in 31–74% of the section
vacuolation in >75% of the section

Stromal edema
absent
mild
moderate
marked

Stromal infiltrate
absent
mild
moderate
marked

Apoptosis
absent
occasional, 1 or 2
frequent, >3
 

Mitosis
absent
occasional 1 or 2

What cyclical changes happen to the breasts during the menstrual cycle?

Each month, women go through changes in the hormones that make up the normal menstrual cycle. The hormone estrogen is produced by the ovaries in the first half of the menstrual cycle. It stimulates the growth of milk ducts in the breasts. The increasing level of estrogen leads to ovulation halfway through the cycle. Next, the hormone progesterone takes over in the second half of the cycle. It stimulates the formation of the milk glands. These hormones are believed to be responsible for the cyclical changes that many women feel in their breasts just before menstruation. These include swelling, pain, and soreness.During menstruation, many women also have changes in breast texture. Their breasts may feel very lumpy. This is because the glands in the breast are enlarging to get ready for a possible pregnancy. If pregnancy does not happen, the breasts go back to normal size. Once menstruation starts, the cycle begins again.Breasts are made up of milk systems, fat, lymph nodes, veins and nerves. They do not have muscles, but there is some fibrous tissue. Some lumpiness, tissue that feels like a rope or a thick cord, or dense masses of tissue are usually natural and normal.

Usually, normal breast changes develop slowly but you can become suddenely aware of changes, which can make you think that the change has happened overnight. Breasts are very responsive to hormones in the menstrual cycle or in HRT. Hormones called oestrogens increase before a period, causing milk ducts and glands to swell. This can trap fluid in the breasts and cause swelling and lumpiness.Young women usually have dense breasts because their milk systems might be needed for feeding babies. Sometimes this thickness is felt as a lump or a mass of tissue. As women age, their milk systems shrink and are replaced by fat. By menopause, most women’s breasts are completely soft. This can make normal lumps more noticeable.

_VAGINA

Studies in nonhuman primates indicate that changes in the thickness and integrity of the vaginal epithelium affect the transmission rates of HIV-1, but few studies have examined the normal variations that may occur in the vagina of normal macaques as a result of aging or changes in the menstrual cycle. This study was conducted to determine if differences occur in the thickness of the vaginal mucosa with age or menses. Vaginal mucosal thickness was compared in 46 rhesus macaques grouped as juvenile (1-3 years old), mature cycling (3-21 years old), and geriatric (> 21 years old). Epithelia of mature cycling macaques were also compared at different stages of the menstrual cycle. Older females (> 21 years) had the thinnest and least keratinized epithelium of all groups, followed by the youngest females (< 3 years). The vaginal epithelium was also thinner in cycling macaques during menses compared to the follicular stage. In addition, young, geriatric, or cycling macaques during menses had minimal keratinization. We hypothesize that normal physiologic changes in the vaginal epithelium of women occur with age and menses, which may affect a woman's susceptibility to HIV-1 transmission and other sexually transmitted diseases. Also, age and menstrual cycle should be considered when designing vaginal transmission experiments in rhesus macaques.Vaginal cytology was evaluated weekly over 12 months in 20 adult female Cynomolgus monkeys (Macaca fascicularis). After sacrifice of the animals the histology of the ovaries, uterus and vagina were studied in different phases of the menstrual cycle. The cytological examination of the vaginal smears showed that the superficial cells increased in number towards the middle of the cycle and the number of intermediate cells declined gradually. Parabasal cells were observed mainly at the beginning of the cycle; they disappeared towards the middle of the menstrual cycle. During the early follicular phase, the cells were moderately separated from each other, and during the second half of the proliferative or follicular phase, the superficial cells appeared clumped together. Leucocytes were usually absent except for at the beginning of the cycle and in the last few days of the late secretory or luteal phase. The maturation index of the vaginal smears can be considered as a tool for distinguishing the different phases of the menstrual cycle. The microscopic examination of the genital organs showed that during the proliferative or follicular phase of the cycle, which corresponds to the development of the ovarian follicles, the uterus showed growth of endometrial glands, stroma and endothelial cell proliferation with capillary sprouts. Shortly after ovulation and parallel to the formation of the corpora lutea, the endometrium enters the secretory or luteal phase, which is characterized by coiling of endometrial glands, glandular secretion and the differentiation of the spiral artery. The most striking changes in the vagina, is the marked basal cell proliferation and thickening of the stratum granulosum during the follicular phase of the menstrual cycle. The histological changes observed in the vagina demonstrated a good correlation with the observation on cytological examination of the smears. The present study demonstrated that the process of angiogenesis in the uterus during the different phases of the menstrual cycle is a multiple phenomenon involving proliferation, maturation and differentiation.During the luteal and follicular phases of the estrous cycle the structure of the vaginal epithelium varies. The number of cell layers vary during the days of the estrous cycle:

Day 10, 22 layers

Days 12-14, 46 layers

Day 19, 32 layers

Day 24, 24 layers

The glycogen levels in the cells is at its highest immediately before ovulation.

2.THE MENSTRUAL CYCLE

Menstruation is the shedding of the lining of the uterus (endometrium) accompanied by bleeding. It occurs in approximately monthly cycles throughout a woman's reproductive life, except during pregnancy. Menstruation starts during puberty (at menarche) and stops permanently at menopause.By definition, the menstrual cycle begins with the first day of bleeding, which is counted as day 1. The cycle ends just before the next menstrual period. Menstrual cycles normally range from about 25 to 36 days. Only 10 to 15% of women have cycles that are exactly 28 days. Also, in at least 20% of women, cycles are irregular. That is, they are longer or shorter than the normal range. Usually, the cycles vary the most and the intervals between periods are longest in the years immediately after menstruation starts (menarche) and before menopause.Menstrual bleeding lasts 3 to 7 days, averaging 5 days. Blood loss during a cycle usually ranges from 1/2 to 2 1/2 ounces. A sanitary pad or tampon, depending on the type, can hold up to an ounce of blood. Menstrual blood, unlike blood resulting from an injury, usually does not clot unless the bleeding is very heavy.The menstrual cycle is regulated by hormones. Luteinizing hormone and follicle-stimulating hormone, which are produced by the pituitary gland, promote ovulation and stimulate the ovaries to produce estrogen and progesterone. Estrogen and progesterone stimulate the uterus and breasts to prepare for possible fertilization.

The menstrual cycle has three phases:

Follicular (before release of the egg)

Ovulatory (egg release)

Luteal (after egg release)

Changes During the Menstrual Cycle

The menstrual cycle is regulated by the complex interaction of hormones: luteinizing hormone, follicle-stimulating hormone, and the female sex hormones estrogen and progesterone.

The menstrual cycle begins with menstrual bleeding (menstruation), which marks the first day of the follicular phase.

When the follicular phase begins, levels of estrogen and progesterone are low. As a result, the top layers of the thickened lining of the uterus (endometrium) break down and are shed, and menstrual bleeding occurs. About this time, the follicle-stimulating hormone level increases slightly, stimulating the development of several follicles in the ovaries. Each follicle contains an egg. Later in this phase, as the follicle-stimulating hormone level decreases, only one follicle continues to develop. This follicle produces estrogen.

The ovulatory phase begins with a surge in luteinizing hormone and follicle-stimulating hormone levels. Luteinizing hormone stimulates egg release (ovulation), which usually occurs 16 to 32 hours after the surge begins. The estrogen level decreases during the surge, and the progesterone level starts to increase.

During the luteal phase, luteinizing hormone and follicle-stimulating hormone levels decrease. The ruptured follicle closes after releasing the egg and forms a corpus luteum, which produces progesterone. During most of this phase, the estrogen level is high. Progesterone and estrogen cause the lining of the uterus to thicken more, to prepare for possible fertilization.

If the egg is not fertilized, the corpus luteum degenerates and no longer produces progesterone, the estrogen level decreases, the top layers of the lining break down and are shed, and menstrual bleeding occurs (the start of a new menstrual cycle).

If the egg is fertilized, the corpus luteum continues to function during early pregnancy. It helps maintain the pregnancy.

Menstrual phase

The menstrual phase is the first stage of the menstrual cycle. It’s also when you get your period.This phase starts when an egg from the previous cycle isn’t fertilized. Because pregnancy hasn’t taken place, levels of the hormones estrogen and progesterone drop.The thickened lining of your uterus, which would support a pregnancy, is no longer needed, so it sheds through your vagina. During your period, you release a combination of blood, mucus, and tissue from your uterus.

You may have period symptoms like these: cramps (try these home remedies)

tender breasts

bloating

mood swings

irritability

headaches

tiredness

low back pain

On average, women are in the menstrual phase of their cycle for 3 to 7 days. Some women have longer periods than others.

Follicular phase

The follicular phase starts on the first day of your period (so there is some overlap with the menstrual phase) and ends when you ovulate.It starts when the hypothalamus sends a signal to your pituitary gland to release follicle-stimulating hormone (FSH). This hormone stimulates your ovaries to produce around 5 to 20 small sacs called follicles. Each follicle contains an immature egg.Only the healthiest egg will eventually mature. (On rare occasions, a woman may have two eggs mature.) The rest of the follicles will be reabsorbed into your body.The maturing follicle sets off a surge in estrogen that thickens the lining of your uterus. This creates a nutrient-rich environment for an embryo to grow.The average follicular phaseTrusted Source lasts for about 16 days. It can range from 11 to 27 days, depending on your cycle.

Ovulation phase

Rising estrogen levels during the follicular phase trigger your pituitary gland to release luteinizing hormone (LH). This is what starts the process of ovulation.Ovulation is when your ovary releases a mature egg. The egg travels down the fallopian tube toward the uterus to be fertilized by sperm.The ovulation phase is the only time during your menstrual cycle when you can get pregnant. You can tell that you’re ovulating by symptoms like these:

a slight rise in basal body temperature

thicker discharge that has the texture of egg whites

Ovulation happens at around day 14 if you have a 28-day cycle — right in the middle of your menstrual cycle. It lasts about 24 hours. After a day, the egg will die or dissolve if it isn’t fertilized.

Luteal phase

After the follicle releases its egg, it changes into the corpus luteum. This structure releases hormones, mainly progesterone and some estrogen. The rise in hormones keeps your uterine lining thick and ready for a fertilized egg to implant.

If you do get pregnant, your body will produce human chorionic gonadotropin (hCG). This is the hormone pregnancy tests detect. It helps maintain the corpus luteum and keeps the uterine lining thick.

If you don’t get pregnant, the corpus luteum will shrink away and be resorbed. This leads to decreased levels of estrogen and progesterone, which causes the onset of your period. The uterine lining will shed during your period.

During this phase, if you don’t get pregnant, you may experience symptoms of premenstrual syndrome (PMS). These include:

bloating

breast swelling, pain, or tenderness

mood changes

headache

weight gain

changes in sexual desire

food cravings

trouble sleeping

The luteal phase lasts for 11 to 17 days. The average lengthTrusted Source is 14 days

Every woman’s menstrual cycle is different. Some women get their period at the same time each month. Others are more irregular. Some women bleed more heavily or for a longer number of days than others.

Your menstrual cycle can also change during certain times of your life. For example, it can get more irregular as you get close to menopause.One way to find out if you’re having any issues with your menstrual cycle is to track your periods. Write down when they start and end. Also record any changes to the amount or number of days you bleed, and whether you have spotting between periods.

Any of these things can alter your menstrual cycle:

Birth control. The birth control pill may make your periods shorter and lighter. While on some pills, you won’t get a period at all.

Pregnancy. Your periods should stop during pregnancy. Missed periods are one of the most obvious first signs that you’re pregnant.

Polycystic ovary syndrome (PCOS). This hormonal imbalance prevents an egg from developing normally in the ovaries. PCOS causes irregular menstrual cycles and missed periods.

Uterine fibroids. These noncancerous growths in your uterus can make your periods longer and heavier than usual.

Eating disorders. Anorexia, bulimia, and other eating disorders can disrupt your menstrual cycle and make your periods stop.

Here are a few signs of a problem with your menstrual cycle:

You’ve skipped periods, or your periods have stopped entirely.Your periods are irregular.You bleed for more than seven days.Your periods are less than 21 days or more than 35 days apart.You bleed between periods (heavier than spotting).If you have these or other problems with your menstrual cycle or periods, talk to your healthcare provider.
