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Correlation between Degenerative Changes
and Osteoporosis in Lumbar Spine of
Elderly Women in Dhaka city, Bangladesh
Abstract :
Aims: Degenerative joint diseases and decreased bone mass i.e.
osteoporosis are two common age related skeletal disorders
responsible for pain and disability. Bangladesh has a high incidence
of osteoporosis and the incidence particularly in women, occurs
among a relatively younger age group than in the developed world.
However little is known about the correlation between degenerative
changes and osteoporosis in lumbar spine of elderly women. The
purpose of this study was to clarify this relationship in elderly women
of Dhaka, Bangladesh.
Methods: A cross-sectional study was conducted at the department
of radiology and imaging of Bangladesh institute of research and
rehabilitation in diabetes, endocrine and metabolic disorders
(BIRDEM), Dhaka during the period of 1st January, 2009 to 31st
December, 2010. DEXA scan of spine and BMD measurement were
done at a renowned private hospital of Dhaka. Total 63 elderly female
aged between 50-75 years were randomly selected for this study.
Results: An inverse relationship between osteoporosis and
spondylosis in postmenopausal women as evaluated by bone
mineral density and semiquantitative scoring of spinal degeneration
was observed. A significant negative correlation (r=-0.53:p<0.05)
was found between T-score and grade.
Key words: Spondylosis, osteoporosis, dual energy x-ray
absorptiometry (DEXA), bone mineral density (BMD).
Introduction :
Back pain resulting from
degenerative diseases of the
spine is one of the most common
causes of disability in adults of
working age. Between 60% and
80% of adults suffer from low
back pain at some times in their
lives. Back pain results from
many
causes,
including
degenerative and congenital
spinal stenosis, neoplasm,
infection,
trauma,
and
inflammatory
or
arthritic
processes. Acquired spinal
stenosis due to degenerative
joint and disc diseases accounts
for the vast majority of cases.1
Osteoarthritis is a degenerative
disease can be considered as
loss of articular cartilage with
accompanying
subchondral
bone reaction. In primary
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osteoarthritis, there is no
evidence of an initiating
predisposing factor. It appears
that biomechanical forces across
the joint are normal but some
intrinsic abnormality of cartilage
causes it to degenerate.
Secondary
osteoarthritis
develops from biomechanical
imbalance or joints damaged by
previous disease such as
trauma, inflammatory arthritis,
etc.
Degenerative
spinal
diseases are divided according
to the site involved. Thus
degeneration at the nucleus
pulpous
leads
to
disc
degeneration
(intervertebral
osteochondrosis), at the annulus
fibroses
to
spondylosis
deformans, at the apophyseal
and postvertebral joints to
osteoarthritis.
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Degenerative disc disease may occur any where in the
spine, but is most common in the lower cervical and
lower lumbar. It is characterized by disc space
narrowing, reactive sclerosis of adjacent vertebrae,
small peripheral osteophytes and intranuclear gas due
to the vacuum phenomena. Spondylosis deformans is
characterized by osteophytes with a relatively normal
or only slightly reduced disc space. Apophyseal joint
osteoarthritis occurs predominantly in the cervical and
lumbar region and is characterized by joint space
narrowing, sclerosis and hypertrophic bone formation.2
Coexistence of osteoarthritis and osteoporosis is
considered as uncommon.3,9 Degenerative disc
disease and osteoarthritic changes in the lumbar spine
is called lumbar spondylosis.17 Lumber disc
degeneration is characterized radiologically by the
presence of osteophytes, end plate sclerosis and disc
space narrowing.4,5
Osteoporosis is the most important cause of fracture
of the hip, vertebra and distal radius. Osteoporosis has
become a health problem in the developed and
developing countries.6 According to World Health
Organization (WHO), osteoporosis can be generalized
or localized. Again, generalized osteoporosis can be
primary and secondary types. Type I primary
osteoporosis is osteoclast mediated and is
characterized by a rapid bone loss seen in recent postmenopausal women. Therefore, distal radial and
vertebral fractures are common. Type II primary
osteoporosis is senile, osteoblast mediated and is
characterized by age related bone loss, calcium
deficiency and /or hyperparathyroidism. Fractures of
the proximal femur, especially fracture of the neck of
femur and inter-trochanteric fractures are more
common in this type of osteoporosis.6
Degenerative factors such as, osteophytes,
osteochondrosis, scoliosis and vascular calcification
are increased from 35% to 80% in the 55 to 70 years
age group.7 It has been accepted generally that
conditions of osteoporosis and osteoarthritis are
different diseases, possibly resulting from different
pathomechanisms. Several investigators have
examined the coexistence of osteoporosis and
spondylosis in the spine and have reported an inverse
relation between decreased bone mineral density
(BMD) and intervertebral disc degeneration.8,10,11
Previous studies revealed that an increase in BMD is
related with increasing osteophyte and end plate
sclerosis grade though not with disc space narrowing.
Adjusting for body mass index (BMI) and physical
activity does not influence the strength of the
association.5 Another study suggested that
retrolisthesis like other spinal degenerative diseases,
was associated with increased spinal BMD.13
Osteophytes and end plate sclerosis were more
frequent in men than women, but there was no gender
difference in the frequency of disc space narrowing. All
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radiographic features increased in frequency with age;
for osteophytes this was true only after excluding mild
(grade 1) osteophytes.13
The bone density score determines if the patient has
osteopenia (low bone mass) or osteoporosis. A
woman’s bone mass reaches its peak at around the
age of 35 years and levels off during menopause. Bone
density declines sharply during the first year of
menopause. A DEXA scan can detect even a 1% loss
of bone mass. A BMD can be critical to a woman’s
health later in life when the risk of fracture increases.12
There are several different ways to measure BMD.
Dual-energy X-ray absorptiometry (DEXA) is the most
accurate way to measure BMD. It uses two different Xray beams to estimate bone density in spine and hip.
Strong, dense bones allow less of the X-ray beam to
pass through them. The amounts of each X-ray beam
that are blocked by bones and soft tissue are
compared to each other.14 Previous studies reported
that an inverse correlation was observed between
osteoporosis and spondylosis.9,15
Most studies have focused on the association between
bone mass and osteoarthritis at the hip, knee, or hand.
Less is known about the association between bone
mass and degenerative diseases in the spine.
However, in the previous studies, only rudimentary
qualitative grading systems were used to evaluate the
severity of spondylosis.8 More quantitative scoring
methods for spondylosis appear necessary to achieve
more accurate and better determination of the
correlation between the bone mass and degeneration.
To the best of our knowledge, there is no prior study
available in our country to evaluate the possible
inverse relationship between osteoporosis and
spondylosis. In the current study, the severity of
spondylosis was examined using the semi quantitative
osteophyte score and the intervertebral disc score from
radiographs of the spine. These scores then were
examined in relation to the BMD measurements at the
lumbar spine.
Materials & Methods:
Selection of patients:
Inclusion criteria1. Elderly female subjects (50-75 years).
2. Spinal radiograph and DEXA scan of spine were
done.
Exclusion criteria1. Subjects under hormone replacement therapy.
2. Interval between X-ray spine and DEXA scan was
more than 1 year.
3. History of hysterectomy.
Sample size: Estimated final sample size was 63.
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Methods:
The patients who were sent for X-ray lumbar spine in
department of radiology and imaging and fulfill the
inclusion criteria included in this study. Lumbar spine
radiographs were taken according to a standard
protocol with the film centered at L3 vertebra.
Anteroposterior and lateral views were taken. The
radiographs were evaluated by using a semi
quantitative scoring system of Kellgren and Lawrence
score.16
Kellgren and Lawrence score:
Grade–I: Minimal osteophytosis only.
Grade–II: Definite osteophytosis with some sclerosis
of anterior part of vertebral plates.
Grade–III: Marked osteophytosis and sclerosis of
vertebral plates and marked narrowing of disk space.
Grade–IV: Large osteophytosis, marked sclerosis of
vertebral plates and marked narrowing of disk space.
Osteoporosis was measured by DEXA scan by using
T-scores. The WHO uses T-scores18 to define normal
bone mass, low bone mass (or osteopenia), and
osteoporosis. T-score compares bone density to the
average bone density of young healthy adults of same
gender.
Normal= T-score 1.
Osteopenia= T-score between -1 and -2.5.
Osteoporosis= T-score -2.5.
A sum-score used to correlate the findings with the
BMD.
Results:
The severity of spondylosis was examined using the
semi quantitative osteophyte score and the
intervertebral disc score from radiographs of the spine.
These scores then examined in relation to the bone
mineral density (BMD) measurements at the lumbar
spine. BMD measurements were evaluated by DEXA
scan using T score.
The mean age of the patient was 66.5 years and
ranged from 50 to 75 years. They were divided into 3
groups. The highest incidence of back pain was found
in the age group between 61-70 years. The mean Tscore test was -1.7 with standard error of mean (±SE)
±0.16 with T-score test ranged from -5 to 2. Majority
(47.6%) of the patients had osteopenia, 28.6% had
osteoporosis and rest 23.8% was found normal
according to T-score test. Maximum (74.6%) of the
study patients suffered from grade II type of
osteoporosis, and then 12.7% grade III, 9.5% grade I
and 3.2% from grade IV type of osteoporosis. A
significant negative correlation (r=-0.531;p<0.05) was
found between T-score and grade.
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Age ranged from 50 to 75 years and the maximum
number was found in the age group of 61-70 years.
The mean age was 66.5 years with standard error of
mean (±SE) ±1.24 years. The results are shown in the
table-1. The study included 63 elderly female patients
having back pain. Spinal radiograph and DEXA scan
of spine were done in all 63 cases. They were divided
into three age groups.

Highest number (47.6%) of the patients had
osteopenia followed by osteoporosis (28.6%) and the
rest (23.8%) were found normal according to T-score
test. The mean T-score test was -1.7 with standard
error of mean (±SE) ±0.16 with T-score test ranged
from -5 to 2 (table-2).

Table-3 shows the distribution of the study patients according to Kellgren and Lawrence score to determine
the presence of degenerative changes of each lumbar
vertebra. The patients were divided into four grades
using Kellgren and Lawrence score. Majority (74.6%)
of the study patients suffered from grade II type of osteoporosis and then 12.7% from grade III, 9.5% grade
I and 3.2% grade IV type.
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Graph-1: Correlation between T-score and Grade
of the study subjects. (n=63)

The scatter diagram shows significant negative
relationship (r=-0.531) between T-score and grade.
The values of Pearson’s correlation coefficient were
r=-0.531 which was significant (p<0.05).
Discussion:
Between 60% and 80% of adults suffer from low back
pain at some times in their lives.1 Back pain results
from many causes, including degenerative and
congenital spinal stenosis, neoplasm, infection,
trauma, and inflammatory or arthritic processes.1
Degenerative factors such as, osteophytes,
osteochondrosis, scoliosis and vascular calcification
are increased from 35% to 80% in the 55 to 70 years
age group.7 Elderly women of 50-75 (mean age of
66.5) years were included in this study (table-1). The
severity of spondylosis was evaluated through spinal
radiographs using a semi quantitative scoring system
of Kellgren and Lawrence score16 (table-3). Presence
of degenerative changes (osteoporosis) by means of
bone mineral density (BMD) of each lumbar vertebra
was measured by DEXA scan expressed as T-scores
(table-2). The scatter diagram showed a significant
(p<0.05) negative relationship (r=-0.531) between Tscore and grade (fig.1). Therefore, a linear negative
correlation was observed between T-score and grade.
Conclusions:
In the present study, relationship between bone
mineral density in lumbar spine and severity of
spondylosis was evaluated in elderly females. On the
basis of findings of the study it can be concluded that
osteoporosis has an inverse relationship with
spondylosis. However, further study can be carried out
by taking larger sample size using MRI, CT scan and
bone mineral density of remote site in addition to
lumber spine.
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