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An approach to postmenopausal
osteoporosis

A. G. UNNIKRISHNAN, SIMON RAJARATNAM

INTRODUCTION
Osteoporosis is characterized by a reduction in bone mass that
predisposes the patient to fractures. These fractures commonly
affect vertebrae, the hip joints and the distal radius. Every indi-
vidual attains peak bone mass by 20 to 30 years of age and from
then on, constantly loses bone. This bone loss is accelerated by
oestrogen deficiency after menopause, leading to osteoporosis.
Left untreated, postmenopausal osteoporosis can result in severe
disabling, deforming and painful skeletal disease. Hip fractures
are the most disabling and contribute to increased mortality in the
older age groups.

WHO IS AT RISK?
All postmenopausal women are at risk. Additional risk factors are:
increasing age, smoking, consumption of alcohol, lack of exer-
cise, immobilization as well as nutritional deficiency of calcium
and vitamin D. Though this article focuses on postmenopausal
women, a number of secondary conditions are associated with
osteoporosis (Table I).

CLINICAL FEATURES
Patients with osteoporosis may present with a fracture. They may
also present with unexplained bone pain that may result from an
occult fracture. Fractures commonly occur after a minor trauma or

TABLEI. Conditions commonly associated with osteoporosis

Drugs
Glucocorticoids
Thyroxine
Chronic heparin therapy

Endocrine
Hyperparathyroidism
Thyrotoxicosis
Cushing's syndrome
Hypogonadism

Haematological
Multiple myeloma
Lymphoma

Others
Rheumatoid arthritis
Immobilization
Malabsorption
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fall. Many patients remain asymptomatic. Long-standing osteo-
porosis can lead to deformities, particularly kyphoscoliosis.
Clinical examination should focus on ruling out neurological

deficits and deformities following vertebral fractures. The pres-
ence of clinical features suggesting a secondary cause, particu-
larly thyrotoxicosis and Cushing's syndrome, must be carefully
looked for.

WHICH ARE THE INVESTIGATIONS TO BE ORDERED?
The full profile of investigations and their interpretation are listed
in Tables II and III. If the serum creatinine is elevated, renal
osteodystrophy should be considered.
Expensive investigations are unnecessary. X-rays are indio'

cated mainly to confirm fractures. Radiological changes occur
only after about 30% of bone is lost. Classically, advanced
osteoporosis results in collapse of the anterior portion of the
vertebral body. Also described is a 'fish-mouth' appearance due
to erosion of the upper and lower borders of the vertebral bodies.
Dual energy X-ray absorptiometry (DEXA), which is the investi-
gation of choice, is not commonly available. It assesses bone mass
and predicts fracture risk. Hormonal profiles are rarely indicated.
An example would be serum parathormone measurement in a
patient with associated nephrocalcinosis. However, it is impor-
tant to exclude multiple myeloma by appropriate investigations
such as detection of urinary Bence-Jones protein and serum
electrophoresis.

MANAGEMENT
Normal bone is constantly remodelled by a process involving

TABLEII. Investigations for osteoporosis

Essential
Serum calcium and phosphorus (fasting)
Serum alkaline phosphatase
Serum creatinine
Regional X-rays

Essential in special situations
Bone scan
Serum parathorrnone
Serum cortisol
Thyroid function tests
Serum electrophoresis
Urine for Bence-Jones protein
24-hour urinary calcium
Bone marrow and bone biopsy

Not essential (assessment of bone mass)
Dual energy X-ray absorptiometry (DEXA)
Quantitative CT densitometry

TABLEIII. Interpretation of the essential tests

Test Calcium Phosphorus Alkaline phosphatase

Osteoporosis Normal Normal Normal but
increased in fracture

IncreasedOsteomalacia Normal or
decreased

Decreased

Increased

Normal or
decreased

Increased

Decreased

Hyperparathyroidism

Renal osteodystrophy

Increased

Increased
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TABLEIV. Drugs useful in treatment

Increase bone [ormation
Calcium
Vitamin D
Fluoride
Low-dose intermittent parathormone

Reduce hone loss (ami-resorptive agents)
Oestrogen
Selective oestrogen receptor modulators. e.g. raloxifene
Biphosphonates
Calcitonin

bone formation as well as bone loss. A tilt of this balance in favour
of bone loss (or resorption) leads to osteoporosis. Strategies to
tackle osteoporosis could aim at either decreasing bone loss or
increasing bone formation (Table IV).
Adequate calcium and vitamin D intake is essential. The

recommended daily requirement of elemental calcium is 1000-
1500 mg and that of vitamin D is 400-800 units. The supplemen-
tation of calcium and vitamin D improves bone mass and reduces
fracture risk. It is essential to ascertain that elemental calcium is
prescribed in the correct dose. For example, 1250 mg of calcium
carbonate contains 500 mg of elemental calcium.
The most effective treatment for postmenopausal osteoporosis

is oestrogen replacement therapy (ERT). ERT can lead to risk of
endometrial neoplasia and breast malignancies (an association
that is still controversial). The addition of progesterone is essen-
tial in patients who have not undergone hysterectomy. A full
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discussion of the effects of ERT and a gynaecological evaluation
are necessary before starting therapy. The patient should be taught
self-examination of the breast and should have an annual
gynaecological check-up. Compliance with treatment and follow
up are major problems. Newer 'endometrium-friendly' drugs
such as raloxifene and tibolone are expensive but may become
drugs of choice in the future.
Biphosphonates inhibit the action of bone-resorbing osteo-

clasts. Among them, alendronate at a dosage of 5-10 mg per day
improves bone mass and reduces fracture risk. The major side-
effect is oesophageal erosion, which can be prevented by taking
the medication with a full glass of water half an hour before
breakfast. The patient should remain ambulant after taking the
medicine. Other treatments include calcitonin (useful in bone
pains) and intermittent low-dose parathormone (currently under
trial). Sodium fluoride can increase bone mass but the risk of
fracture is unchanged. For this reason, fluoride therapy is contro-
versial despite being a cheap alternative. These drugs are best
started by a specialist.
In the elderly patient, simple interventions will help in pre-

venting falls. These include: correction of visual impairment,
good lighting, provision of hand rails. and avoidance of cluttered
furniture as well as loose rugs. Ensuring adequate exposure to
sunlight, milk intake and normal activity is important.
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