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Summary

Bone mineral densitometry was done in 217 women in their menopausal period

using Dual energy X-ray absorptiometry (DEXA) method. All the patients

were presented with different post menopausal syndromes. Quantification of

bone mineral density were done in proximal femur and lumber spines of all
the patients along with plain X-ray of the sites. One hundred and thirty nine

patients showed normal bone mineral density in our study. Rest 78 patients
showed declination of bone mineral density from mild osteopenia to severe

osteoporosis. We conclude that Dual energy X-ray absorptiometry bone

mineral measurement is an unique, non-invasive method in detecting bone

mass disorder in post-menopausal women with low back pain and should be

the first choice of investigation, for the earliest detection of bone loss and thus

fracture risk can be reduced by appropriate management.

Introduction

The climacteric is that phase of the aging

process in which a woman passes from
reproductive to non reproductive capability.
Menopause is life of an woman after the last
menstruation I. With the cessation of

menstruation, major changes is decrease
secretion of estrogen, progesterone, androgen

and gonadotropin occurs within 6 months,-
resulted in different physiological as well as
some psychological problems in woman.
Among these changes, osteoporosis is one
of the most serious outcome2. Osteoporosis
is defined as 'a disease characterized by low
bone mass and micro-architectural

deterioration of bone tissue leading to
enhanced bone fragility and an increase in

fracture riskJ. It is one ofthe most significant
health hazard associated with climacteric

because of the resulting fracture, disability
and invalidism. The bone loss is the result of

bone resorption exceeding bone formation
with loss of calcium. Bone mass increases

progressively until the age of about 3S years
of age, peak mass varying according to race
& sex. Thereafter, rates of bone loss differ
between cortical and trabecular bone and
between men and women. In women, after

the menopause, there is a superimposed rate
of cortical bone loss of 2.3% per year for g-
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10 years. As a result women loss about 35%
of cortical bone and 50% trabecular bone,

compared to only 24% and 33% respectively
in men4.

Inevitably, depending on peak bone mass
and rate of bone loss, a point is reached where

the skeleton becomes inadequate for weight
bearing and back pain starts. If untreated, this

situation may worsen and the morbidity and
mortality related to this sequence can be
considerable. It is wel1 known that the

development of one osteoporotic fracture
markedly increases the risk of subsequent
fractures as much as 20 folds'. Numerous
indirect methods have been advocated for

assessing aggressive bone loss, but none of
these test is individually diagnostic2. The only

way to determine osteoporotic changes in the

skeleton is to measure bone density directly,
for which Dual energy X-ray absorptiometry

(DEXA) bone mineral densitometry is a very

much useful method'.r, Bone densitometry

studies are an excellent means of measuring

trabecular bone mass. The aim of this study

is to evaluate the frequency of osteoporotic

changes in skeleton in menopausal women

.and the roleof bonedensitometryin detecting
such bone diseases.

Materials and methods

With the aim of the evaluation of bone

mineral status of post menopausal women for
earliest detection of bone mass loss and to

reduce the fracture risk by appropriate
management like-hormone replacement
therapy, Ca supplement etc. and to prevent
frequency of disability we performed this
study.

April 2004

Al1 the patients were randomly selected

from gynaecology out patients department.

Two hundred and seventeen patients were

included in our study. Though initially we

randomly selected 221 patients with different

post-menopausal syndrome, 4 patients were'

excluded from the study later on, as the

history revealed that they have already

suffered one or more osteoporotic fractures.
But stil1 BMD test were done in these 4

patients as wel1 to compare the findings witt!
the other patients with severe risk.

All of the rest 217 patients were In

menopausal period for> I years with history
of hot flushes al1 over body, low back pain,

palpitation, dysuria, insomnia ets. Mean age
of the patients was 56.32:t4.07 years. The
patients presented with complaints of hot

flushes all over body, low back pain,
palpitation, dysuria, insomnia etc. Careful

drug history revealed that everyone took
some kinds of analgesic and NSAID drugs
for back pain or anti depressive drugs or gone
under hormone replacement therapy but
without any permanent relief. Plain X-ray
of lower vertebral column and hip were
done in all the patients. Using DEXA Bone
Densitometer (XR 36, Norland, USA), the

spines and proximal femur were studied in

all patients. The result was then compared
with the reference population data for
individuals of the same age, sex and ethnic

background. The comparison was verified
by % age-matched (Z-score) and % young
reference (T-Score). Interpretation was
done by the computer generated software
program following WHO recommendation
(Table-I).

26



Vol. 30. No. I Usefulness of BMD in Postmenopausal Women M Ansari et al.

Table-I: World Health Organization Definitions of Osteoporosis based 011Bone Dell.\.;t)'levels.

Bone density within I SD (+I SD or-I SD) the young adult mean

Bone density within l.to 2.5 SD (-I SD or-2.5 SD) below the young adult mean

Normal

Low Bone Mass
(Osteopenia)

Osteoporosis

Severe

osteoporosis

Bone density 2.5 SD or more (> -2.5 SD) below the young adult mean

Bone density more than 2.5 SD below the young adult mean and there has heen
one or mo~eosteoporotic fractures

Results

A total of 217 patients were evaluated in this

study. All of the patients were above 50 years
of age with mean age 56.32:t4.07 years. One
hundred and thirty nine patients (64%)
showed normal bone density both in lumber
vertebra and proximal femur. Rest 78(36%)

patients showed different grades of bone
mineral loss, which summarizes in Table-II

and Fig.-I. Forty two of them were suffered

from osteopenia (BMD: Lumber vertebra-
0.80:tO.04 gmlcm2, Femoral neck-O.76:tO.06
gmlcm2), 21 patients were suffering from
osteoporosis (BMD: Lumber vertebra-
0.67:tO.06 gm/cm2, Femoral neck-O.53:tO.04

gm/cm2) and 15 patients showed osteopenia

and/or osteoporosis of either lumber vertebra
or proximal femur.

Four patients, who were not included in the
study but taken as for comparative study, had

have one or more osteoporotic fractures
(fracture of lumber vertebra were found in 1
patients and fracture of femoral neck were
found in 3 patients). The findings are shown
in Table-III. Mean age of the patients with
fracture of lumber vertebra or femoral neck

was 65.3:t2.7

Radiological findings all of the patients were
not convincing enough. Among these 217
patients, only decreased intra vertebral space
were detected in 27 patients (Sensitivity 60Cff,
shown in Table-IV).

Table-II: Bone mineral density (ill gm./cm1) of Lumber vertebrae & Femoral Neck ill d!fferellt cateKor;es

Normal
(n= 139)
in gm/cm2

Osteopenia
(n=42)
in gm/cm2

Osteoporosis
(n=21)
in gm/cm2

Combined
(n= 15)
in gm/cm2

Osteopenia Osteoporosis

Site FN LVLV FN LV LV FN FNFN LV

LV =Lumber vertebra
FN =Femoral neck

Combined =Either osteoporosis of lumber vertebrae and osteopenia of femoral neck or osteoporosis

of femoral neck and osteopenia of lumber vertebrae.
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BMD 1.10.04 0.91;t0.06 0.80tO.04 0.76tO.06 0.6hO.06 0.53tO.04 0.79tO.03 0.69tO.04 0.6hO.040.59tO.04
(StandardError)

T -Score 0.49tO.31 0.68tO.29 1.20tO.13 1.2hO.19 2.38tO.18 2.20tO.27 1.28tO.16 1.20tO.17 2.40tO.182.68tO.17
(StandardError)
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Table-III: Bone mineral density (in gm./cm2) of"Lumber vertebrae and Femoral Neck in patients
with established fracture of lumber vertebra and femoral neck.

With the history of fracture
femoral neck

With the history of fracture
lumber vertebra

Site FN

BMD (Standard. Error)
T - Score (Standard. Error)

LV

0.5H :t. 0.04
3.3H :t. 0.31

FN

0.53 :t.0.06
2.41 :t.0.39

LV

0.69 :t.0.0 I
2.41 :t.0.13

0.39 :t. 0.()3
3.65:t.O.19

LV =Lumber vertebra FN =Femoral neck
150

Table-IV: Sensitivity of radiological findings

X-Ray findings Bone loss No bone Total
found in loss found
BMD in BMD

Discussion

On the basis of man.y epidemiological,
clinical and laboratory findings, involutional

osteoporosis is divided into two major type.
These are- Type-I: Post-menopausal
osteoporosis and Type. II: Age related
o.steoporosis. Osteoporosis is one of the most
common and crippling diseases facing the
elderly, mostly the menopausaF. Over the
past decade, osteoporotic fractures have
come to be recognized as one of the most

serious problems in public healthx. As for
example, for a 50 years old woman, the life
time risk of suffering a fragility fracture of
the spine, hip or forearm is estimated to be
30%-40%, which compares with the
percentages for breast cancer and
cardiovascular diseases of 9-12% & 30-40%

respectively'!.

n
Nonnal Osteopenia Osteopomsis

Different categories of bone loss

Fig-I: Shows the BMDfindings of"all the patients
under study.

ComhilI~d

N.S: Combined = Either osteoporosis of lumber vertebrae
and osteopenia of femoral neck or osteoporosis of femoral
neck and osteopenia of lumber vertebrae.

Numerous non-invasive methods have been

advocated for assessing aggressive bone loss-
CT scan, biochemical bone marker,
biochemical measurement of minerals in

serum etc. Among these methods CT scan
can of useful, but involves a higher radiation
dose. Serum calcium, phosphate and alkaline

phosphatase are normal in osteoporosis alone
as no disorder of calcium metabolism is
involved. Another non - invasive method is

biochemical bone marker, which do not

detect low bone density and cannot diagnose
osteoporosis. None of these tests is

individually diagnosticl(). Radiologic finding
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Positive Scan 27 5 32

Negative Scan 51 134 185

Total n 139 217
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are the least sensitive method for assessing

bone density.11Radiology are of limited value
unless there is severe bone loss. The error

rate of radiological finding is 30-50%.11 A
measurement of hip BMO has been shown
to be most reliable way of evaluating the risk
of hip fracture.I.\.'4 OEXA bone mineral
densitometry is precise, accurate and uses
very low dose of radiation.

Our finding suggests that a large number of
the woman over the age of 50 years are at
great risk of fracturing their femur, vertebra
or wrist. It has been shown in our study that
about 10% of female are at great risk of
fracturing their bones in their menopausal
period. And if untreated, osteopenia in large
number of patients may worsen and this risk
factor may be increased to 2-3 folds. But
compared to Western countries, till now, the
risk rate of fracturing the lumber vertebra &

femoral neck is low.3 So diagnosis is
important and therapy must be initiated early
enough to decrease the risk of pathologic
fracture. The increased recognition of the
scale of morbidity and mortality attributable
to osteoporosis has led to a major effort by
the pharmaceuticals industry to develop new
therapeutic strategies for the prevention of
fractures. 1S.16

The four patients with osteoporotic fractures,
who were not included in the study, but taken
as for academic interest, has shown slightly

less bone mineral density than those suffers
from osteoporosis. Comparing the bone
mineral density of these two groups, it is clear
that the patients suffering from osteoporosis
are in a great risk in getting a fracture. But

unfortunately, in our community, BMO test
is not a very popular test till now, which was

supposed to be. So, when there is a remedy

for prevention of such crippling disease, it is
important to learn more about the strength
or weakness of bones before a fracture occur.

In conclusion, as a non-invasive method with

minimal radiation exposure, measllrement of
BMO in menopausal women are to be
recommended as the first choice of

investigation for assessment of severity of
bony loss, if any and also in the follow-up

to monitor the therapy. The usefulness of
BMO measurement by OEXA method, for
the non-invasive assessment of skeleton for

the diagnosis of osteoporosis or the
evaluation of an increased risk of fracture, is

proven successful method and its continuolls
andjustifiedl.lse will lead to more appropriate
management.
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