Model Answer
Short Answer Questions (SAQs)
1. Define menopause.
Ans :  Menopause is the permanent cessation of menstruation due to loss of ovarian follicular activity. It usually occurs between 45–55 years of age. Diagnosed after 12 consecutive months of amenorrhea without other pathological causes. Associated with decreased oestrogen and progesterone and increased FSH and LH levels.
2. Name the three types of Oestrogen in the human body.
1. Oestradiol (E2): Dominant in reproductive years.
2. Oestriol (E3): Dominant during pregnancy.
3. Oestrone (E1): Dominant after menopause.
3. Which type of oestrogen is predominant after menopause?
· Oestrone (E1)
· Produced mainly in fat tissues from adrenal androgens.
· Becomes the only significant oestrogen after ovarian activity ceases.
4. State the normal oestrogen levels in premenopausal and postmenopausal women.
· Premenopausal: 45–854 pmol/L.
· Postmenopausal: Less than 100 pmol/L.
5. Mention two vasomotor symptoms seen in menopause.
· Hot flashes: Sudden episodes of heat and flushing.
· Night sweats: Excessive sweating at night, often disturbing sleep.
6. Write any two psychological changes due to decreased oestrogen.
· Irritability and mood swings.
· Depression, fatigue, and insomnia.
7. List two organ changes in the ovaries during menopause.
· Ovaries become small and shriveled.
· Egg production stops; relative androgen production increases slightly.
8. What role does oestrogen play in maintaining bone health?
· Prevents bone resorption by inhibiting osteoclast activity.
· Stimulates osteoblast function for new bone formation.
· Its decline leads to osteoporosis and fractures in postmenopausal women.
9. Mention any two changes in the breast after menopause.
· Breasts become flat and shrivelled in thin women.
· In heavy women, breasts become pendulous and flabby due to fat replacement.
10. Why do FSH and LH levels increase during menopause?
· Due to loss of negative feedback from declining oestrogen and progesterone.
· The pituitary gland secretes more FSH and LH in an attempt to stimulate non-functional ovaries.

Long Question 
1. Describe the role of Oestrogen in the female body and explain the consequences of its decline during menopause.
Answer:  Role of Oestrogen in the Female Body
Oestrogen is one of the two main female sex hormones (the other being progesterone) and is mainly secreted by the ovaries. Small amounts are also secreted by the adrenal glands. It has wide-ranging functions in the body:
1. Reproductive Functions
· Regulates menstrual cycle and ovulation.
· Supports fertility and maintenance of pregnancy.
· Promotes growth of uterine lining (endometrium).
2. Skeletal System
· Maintains bone density by reducing bone resorption.
· Prevents osteoporosis.
3. Cardiovascular System
· Maintains healthy cholesterol levels.
· Protects against heart disease.
4. Nervous System
· Influences mood, memory, and sleep.
· Protects brain cells from aging effects.
5. Other Functions
· Maintains elasticity and thickness of skin.
· Supports vaginal lubrication and tissue health.
· Helps in breast development and maintenance.
Consequences of Decline in Oestrogen during Menopause
When oestrogen levels fall sharply during menopause, it leads to multiple systemic effects:
Reproductive Organs
· Uterus becomes small and fibrotic.
· Ovaries shrink and stop producing eggs.
· Vagina becomes dry and atrophic → painful intercourse.
· Breasts lose firmness and become shriveled.
Skeletal Changes
· Rapid bone loss (20% in first 5 years).
· Increased risk of osteoporosis and fractures.
Cardiovascular Changes
· Increased cholesterol levels.
· Higher risk of hypertension and heart disease.
Vasomotor Symptom
· Hot flashes.
· Night sweats with palpitations and insomnia.
Psychological Symptoms
· Mood swings, irritability.
· Fatigue, depression, poor memory.
 General Appearance
· Thin, wrinkled skin due to loss of collagen.
· Hair loss or dryness.
· Weight gain and fat deposition around hips and abdomen.


2. Describe the organ changes in the uterus, ovaries, vagina, vulva, and breasts during menopause due to reduced oestrogen levels.
Answer:
1. Uterus
· Becomes small and fibrotic due to muscle atrophy.
· Cervix becomes smaller and flush with vagina.
· Vaginal and cervical discharge decreases and may disappear.
2. Ovaries
· Shrink and become shriveled.
· Egg production ceases completely.
· Relative increase in androgen secretion (even though small).
3. Vagina
· Mucosa becomes thin and loses elasticity.
· Decreased lubrication → vaginal dryness.
· Painful intercourse (dyspareunia).
· Higher risk of infections due to loss of protective secretions.
4. Vulva (External Genital Organs)
· Fat in labia majora and mons pubis decreases.
· Pubic hair becomes sparse.
· Clitoris and labia minora become atrophic.
5. Breasts
· Decrease in size due to loss of estrogen stimulation.
· In thin women → breasts become flat and shriveled.
· In heavier women → breasts become pendulous and flabby.
· Glandular tissue replaced by fat and fibrous tissue.



Question 3 : Discuss in detail the hormonal changes during menopause and their systemic effects.
Ans : 
1. Hormonal Changes during Menopause
Menopause results from the decline and cessation of ovarian follicular activity. This leads to changes in the levels of major reproductive hormones:
1. Oestrogen
· Produced mainly by ovaries before menopause.
· Levels decline sharply during perimenopause and menopause (<100 pmol/L).
· Estradiol (E2) → dominant before menopause.
· Estrone (E1) → only significant oestrogen after menopause.
2. Progesterone
· Secreted after ovulation by the corpus luteum.
· Declines earlier than oestrogen due to irregular ovulation.
· Responsible for irregular menstrual cycles in perimenopause.
3. Follicle Stimulating Hormone (FSH) and Luteinizing Hormone (LH)
· Loss of negative feedback from oestrogen and progesterone → elevated levels.
· Ovaries become resistant to FSH and LH stimulation.
4. Androgens (Testosterone, Androstenedione)
· Continue to be secreted in small amounts by adrenal glands and ovaries.
· Relative increase compared to oestrogen may cause facial hair growth, scalp hair thinning.
2. Systemic Effects of Hormonal Changes
A. Reproductive System
· Uterus: Atrophy, smaller size, cervix flush with vagina.
· Ovaries: Shrink and shrivel, egg production ceases.
· Vagina: Atrophy of mucosa, dryness, painful intercourse, recurrent infections.
· Breasts: Loss of glandular tissue, become flat, flabby, or pendulous.
· Vulva/External Genitalia: Decreased fat in labia majora and mons pubis, sparse pubic hair.
B. Skeletal System
· Decline in oestrogen → increased bone resorption.
· Osteoporosis develops; 20% bone loss within first 5 years after menopause.
· Increased risk of vertebral fractures and hip fractures.

C. Cardiovascular System
· Oestrogen deficiency → loss of cholesterol regulation.
· Rise in LDL, fall in HDL → increased risk of coronary artery disease and hypertension.
D. Nervous System & Vasomotor Symptoms
· Hot flashes: Sudden warmth starting in face/neck spreading to body.
· Night sweats: Profuse sweating at night disturbing sleep.
· Sleep disturbance, palpitations, panic attacks
E. Psychological Effects
· Mood swings, irritability, depression.
· Fatigue, poor concentration, memory problems.
· Anxiety and reduced quality of life.
F. General Appearance & Skin Changes
· Skin loses collagen and elastin → thinning, wrinkles.
· Hair becomes coarse, dry; scalp hair loss, increased facial hair.
· Weight gain and fat deposition around hips, waist, and buttocks.
· Voice becomes deeper due to thickening of vocal cords.

Question 4 : Explain the role of oestrogen in maintaining reproductive health, bone health, cardiovascular health, and psychological wellbeing.
Answer:
Oestrogen is the primary female sex hormone secreted mainly by the ovaries. It plays a central role in regulating the menstrual cycle, fertility, and pregnancy, while also influencing bone strength, cardiovascular protection, and mental health. Its decline during menopause is responsible for multiple systemic changes.
1. Role in Reproductive Health
· Regulates the menstrual cycle by stimulating endometrial growth.
· Promotes the development of ovarian follicles and ovulation (through interaction with FSH & LH).
· Maintains vaginal mucosa and lubrication, preventing dryness and infections.
· Supports uterine growth during pregnancy.
· Essential for the development and maintenance of breasts and other secondary sexual characteristics.
2. Role in Bone Health
· Inhibits osteoclast activity → reduces bone resorption.
· Stimulates osteoblast activity → enhances bone formation.
· Maintains bone mineral density, preventing osteoporosis and fractures
· After menopause, oestrogen deficiency leads to rapid bone loss (up to 20% in first 5 years).
3. Role in Cardiovascular Health
· Helps regulate lipid metabolism:
· Increases HDL (good cholesterol).
· Decreases LDL (bad cholesterol).
· Promotes vasodilation by stimulating nitric oxide production.
· Provides protection against atherosclerosis and hypertension.
· After menopause, oestrogen loss leads to higher risk of coronary artery disease and stroke.
4. Role in Psychological Wellbeing
· Influences the production of serotonin and dopamine, neurotransmitters responsible for mood regulation.
· Enhances cognitive function, memory, and concentration.
· Supports quality sleep and reduces risk of insomnia.
· Protects against depression, anxiety, and mood swings.
· Decline in oestrogen during menopause is linked with irritability, fatigue, and psychological distress.


Question 5: Write an essay on the clinical manifestations of oestrogen deficiency during menopause and its diagnostic findings.
Answer:
Menopause is a natural biological process characterized by the permanent cessation of menstruation, usually occurring between 45–55 years of age. It results from the decline in ovarian function and a marked deficiency of oestrogen. This deficiency is primarily responsible for the wide range of physical, psychological, and systemic manifestations observed during and after menopause.
Clinical Manifestations of Oestrogen Deficiency
1. Reproductive and Genital Changes
· Uterus: Becomes small, fibrotic; cervical changes with decreased discharge.
· Ovaries: Shrink and shrivel; no ovulation.
· Vagina: Atrophy, dryness, painful intercourse (dyspareunia), recurrent infections.
· Vulva/External Genitalia: Thinning of labia majora and mons pubis, sparse pubic hair.
· Breasts: Flat, shriveled in thin women; flabby, pendulous in heavier women.
2. Vasomotor Symptoms
· Hot flashes: Sudden episodes of warmth and flushing, starting in face/neck.
· Night sweats: Profuse sweating at night, often waking the woman from sleep.
· Palpitations and panic attacks may accompany vasomotor instability.
3. Skeletal Changes
· Loss of bone mineral density due to increased bone resorption.
· Osteoporosis: 20% bone loss within first 5 years after menopause.
· Increased risk of vertebral and hip fractures.
4. Cardiovascular Changes
· Oestrogen deficiency leads to higher LDL cholesterol and lower HDL cholesterol.
· Increased risk of atherosclerosis, coronary artery disease, and stroke.
5. Psychological and Neurological Changes
· Mood swings, irritability, fatigue.
· Anxiety, depression, sleep disturbance.
· Poor concentration and memory issues (“brain fog”).

6. General Physical Changes
· Skin: Loss of collagen and elastin → thin, wrinkled, dry skin.
· Hair: Becomes dry, coarse; scalp hair loss; facial hair growth due to androgen predominance.
· Weight gain: Fat redistribution to hips, waist, and abdomen.
· Voice: Becomes deeper due to vocal cord thickening.
Diagnostic Findings
History & Clinical Examination
· Symptoms: irregular periods, hot flashes, vaginal dryness, mood changes.
· Physical findings: atrophic changes in reproductive organs, bone tenderness, skin thinning.
Hormonal Assays
· Oestrogen (Estradiol – E2): <100 pmol/L in postmenopausal women.
· FSH: Elevated (>40 IU/L), due to loss of negative feedback.
· LH: Elevated, though less marked than FSH.
· Progesterone: Low, due to absence of ovulation.
Imaging / Other Investigations
· Bone Mineral Density Test (DEXA scan): Shows osteopenia or osteoporosis.
· Lipid Profile: Elevated total cholesterol, increased LDL, decreased HDL.
· Pelvic Ultrasound: Atrophic uterus and ovaries.
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