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 CYCLIC CHANGES IN THE BREAST

What is normal breast development?

Breast development is a vital part of a woman’s reproduction. Breast development happens in certain stages during a woman's life: first before birth, again at puberty, and later during the childbearing years. Changes also happen to the breasts during the [image: image1.jpg][y—




menstrual cycle and when a woman reaches menopause. 

 As you age, the tissue and structure of your breasts begin to change. This is due to differences in your reproductive hormone levels caused by the natural process of aging. As a result of these changes, your breasts begin to lose their firmness and fullness.

Also with age comes an increased risk of developing growths in the breasts, such as fibroids, cysts, and cancer. Keep in mind that women of any age can develop these conditions. Give yourself regular self examination.breast can go through changes during a menstrual cycle. They get tender, and even seem to shift a bit in size and shape.

DESCRIPTION

The first stage of breast development begins at about six weeks of fetal development with a thickening called the mammary ridge or the milk line. By six months of development, this ridge extends all the way down to the groin, but then regresses. Solid columns of cells form from each breast bud, with each column becoming a separate sweat gland. Each of these has its own separate duct leading to the nipple. By the final months of fetal development, these columns have become hollow, and by the time a female infant is born, a nipple and the beginnings of the milk-duct system have formed 

 As a girl approaches puberty, the first outward signs of breast development begin to appear. When the ovaries start to secrete estrogen, fat in the connective tissue begins to accumulate causing the breasts to enlarge and the duct system begins to grow. Breast development normally begins about one to two years before the menstrual
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                  The four stages of breast development. In Stage 1 shows the flat breasts of childhood. By Stage 2, breast buds are formed as milk ducts and fat tissue develop. In Stage 3, the breast become round and full, and the areola darkens. Stage 4 shows fully mature breasts
   Once ovulation and menstruation begin, the maturing of the breasts begins with the formation of secretory glands at the end of the milk ducts. The breasts and duct system continue to grow and mature with the development of many glands and lobules. The rate at which breasts grow varies significantly and is different for each young woman. Breast development occurs in five stages:
1. Stage One: In preadolescence, the breasts are flat and only the tip of the nipple is raised.

2. Stage Two: Buds appear, breast and nipple are raised, fat tissue begins to form and the areola (dark area of skin that surrounds the nipple) enlarges.

3. Stage Three: Breasts are slightly larger with glandular breast tissue present. Initially this happens in a conical shape and later in a rounder shape. The areola begins to darken.

4. Stage Four: The nipple and areola become raised and form a second mound above the rest of the breast. Menstruation typically starts within two years of reaching this stage, and some girls skip this stage completely.

5.  Five: Mature adult breast is rounded and only the nipple is raised.
What cyclical changes happen to the breasts during menstruation?

Each month, women have hormone changes that make up the normal menstrual cycle. Estrogen is made 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. In the second half of the cycle, the hormone progesterone takes over. It stimulates the formation of the milk glands. These hormones are believed to be responsible for the cyclical changes that many women have in their breasts just before menstruation. These include swelling, pain, and soreness.

During menstruation, many women also have changes in breast texture, with breasts feeling lumpy. These are the glands in the breast enlarging to get ready for a possible pregnancy. If pregnancy does not occur, the breasts return to normal size. Once menstruation begins, the cycle starts again.
What happens to the breasts at menopause?

By the time a woman reaches her late 40s and early 50s, perimenopause is starting or is well underway. At this time, the levels of estrogen and progesterone begin to change. Estrogen levels dramatically decrease. This leads to many of the symptoms commonly linked to menopause. Without estrogen, the breast’s connective tissue becomes dehydrated and is no longer elastic. The breast tissue, which was prepared to make milk, shrinks and loses shape. This leads to the "saggy" breasts associated with women of this age.Women who are taking hormone therapy may have some of the premenstrual breast symptoms that they had while they were still menstruating, such as soreness and swelling. But if a woman’s breasts were saggy before menopause, this will not change with hormone therapy.

CYCLIC CHANGES IN THE VAGINA

The vaginal epithelium is the inner lining of the vagina consisting of multiple layers of (squamous) cells.[1][2][3] The basal membrane provides the support for the first layer of the epithelium-the basal layer. The intermediate layers lie upon the basal layer and the superficial layer is the outermost layer of the epithelium.[4][5] Anatomists have described the epithelium as consisting of as many as 40 distinct layers.[citation needed][6] The mucus found on the epithelium is secreted by the cervix and uterus.[7] The rugae of the epithelium create an involuted surface and result in a large surface area that covers 360 cm3.[8] This large surface area allows the trans-epithelial absorption of some medications via the vaginal route.In the course of the reproductive cycle, the vaginal epithelium is subject to normal, cyclic changes, that are influenced by estrogen: with increasing circulating levels of the hormone, there is proliferation of epithelial cells along with an increase in the number of cell layers.[9][10] As cells proliferate and mature, they undergo partial cornification.[8][11] Although hormone induced changes occur in the other tissues and organs of the female reproductive system, the vaginal epithelium is more sensitive and its structure is an indicator of estrogen levels.[10][11][12] Some Langerhans cells and melanocytes are also present in the epithelium.[11] The epithelium of the ectocervix is contiguous with that of the vagina, possessing the same properties and function.[13] The vaginal epithelium is divided into layers of cells, including the basal cells, the parabasal cells, the superficial squamous flat cells, and the intermediate cells.[14][15][7] The superficial cells exfoliate continuously and basal cells replace the superficial cells that die and slough off from the stratum corneum.[16][17][18] Under the stratus corneum is the stratum granulosum and stratum spinosum.[19] The cells of the vaginal epithelium retain a usually high level of glycogen compared to other epithelial tissue in the body.[20] The surface patterns on [image: image3.jpg]


the cells themselves are circular and arranged in longitudinal rows.[6] The epithelial cells of the uterus possess some of the same characteristics of the vaginal epithelium.
Cyclic variations


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.

MENSURAL CYCLE

· Also called the endometrial cycle
· It constitutes the monthly changes in the internal layer of the uterus 
· During this period, menstruation (flow of blood from the uterus) is an obvious event
· The average menstrual cycle is 28 days 
· day 1 of this (28 days) cycle designated as the day on which menstrual flow begins
·  Menstrual cycles normally vary in length by several days
·  In 90% of women, the length of the cycles ranges between 23 and 35 days
·  Almost all these variations result from alterations in the duration of the proliferative phase of the menstrual cycle 
Phases of the Menstrual Cycle 
· Proliferative 
   Menstrual phase
· Luteal phase 
· Menstrual Phase
· Usually lasts 4 to 5 days 
· The functional layer of the uterine wall is sloughed off and discarded with the menstrual flow-menses (monthly bleeding)
· The blood discharged through the vagina is combined with small pieces of endometrial tissue
· After menstruation, the eroded endometrium is thin
· Proliferative Phase
· Also known as the  follicular /estrogenic phase
·  lasting approximately 9 days
·  coincides with growth of ovarian follicles and is controlled by estrogen secreted by these follicles
·  There is a 2-3 fold increase in the thickness of the endometrium and in its water content 
· Early during this phase, the surface epithelium reforms and covers the endometrium 
·  uterine glands increase in number and length
· the spiral arteries elongate
Luteal Phase 
·  also called the secretory/ progesterone phase
· lasting approximately 13 days
·  coincides with the formation, functioning, and growth of the corpus luteum 
· The progesterone produced by the corpus luteum stimulates the glandular epithelium to secrete a glycogen-rich material
·  The  uterine glands become wide, tortuous, and saccular, and the endometrium thickens because of;
·  the influence of progesterone and estrogen from the corpus luteum 
·  and because of increased fluid in the connective tissue
· As the spiral arteries grow into the superficial compact layer, they become increasingly coiled 
·  The venous network becomes complex and large lacunae (venous spaces) develop
·  Direct arteriovenous anastomoses are prominent features of this stage
If fertilization does not occur:
·  The corpus luteum degenerates 
· Estrogen and progesterone levels fall and the secretory  endometrium enters an ischemic phase
· Menstruation occurs 
· Ischemic Phase
· occurs when the oocyte is not fertilized
· Ischemia (reduced blood supply) occurs as a result of constriction of  spiral arteries giving the endometrium a pale appearance
· There is decrease secretion of hormones, primarily progesterone, by the degenerating corpus luteum 
· a loss of interstitial fluid
· This results in venous stasis and patchy ischemic necrosis (death) in the superficial tissues

·  Eventually, rupture of damaged vessel walls follows and blood seeps into the surrounding connective tissue

· Small pools of blood form and break through the endometrial surface, resulting in bleeding into the uterine lumen and from the vagina

·  shrinking of the endometrium 
