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patients across the globe.
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Introduction

Osteoporosis refers to weakening of bones (fragile sponge
like with numerous pores) predisposing towards increased risk
of fracture [1]. Osteoporosis can affect everyone depending on
diet, lifestyle and genetic factors. The center of disease control
and prevention (CDC) USA revealed that 12.6% of adults over the
age of 50 were osteoporotic, and 43% of adults above 50 showed
low bone mass (which may turn into osteoporosis, if remained
untreated) [2]. Osteoporotic fractures are usually low trauma
fractures, which commonly occur with force equivalent or even
less than falling from as low as standing height. The quality of
person’s life can be severely affected due to osteoporosis and
dependence on others [3]. Osteoporosis is a silent condition. Since
in most of the osteoporotic patient remained undiagnosed till
bone fracture or sever disease progression. After 40 years of age,
women suffer from reduced bone mineral density, which occur
post-menopause due to fall of estrogen level, hence developing
osteomalacia, osteopenia, osteoarthritis and other bone related
disorders. Osteoporosis is common among Pakistani women [4].
Calcium deficiency is one of the leading health issues and to resolve
it, a number of calcium awareness campaigns are running through
television advertisements and other social media networking. In
Pakistan approximately 97% women aged 75-84 and 55% women
aged 40-54 were susceptible to osteoporosis [5]. Even in developed
countries where osteoporosis is widely recognized, the practicing
pattern of physicians in screening, diagnosing and then treating
fragility fractures with focus on osteoporosis needs a lot to be done.
Despite of the major advances in diagnostic equipment, due to poor
awareness among the general public, a few patients were diagnosed
before the onset of the disease [6].

Material and Methods

A cross sectional study was conducted at Islamabad
Diagnostic Center on suspected osteoporotic patients during
August 2022- October 2022. Effectivity analysis was performed
using quantitative computed tomography (QCT) and Dual-energy
X-ray absorptiometry (DXA scan) or bone mineral density/ bone
density (BMD) test. Pre-test counseling was performed by trained
counselors, radiologists and general physicians. All enrolled
participants were informed prior to examination and patient’s
consent was obtained as per standards. The radiological findings
were evaluated using internationally approved standardized

operating procedures as per recommendations of WHO and

USFDA and potential radiological alterations were examined, using
Software installed on CT, GE Optima MR 360 USA (for QCT) and
Fan Beam DXA technology, whole body by Hologic, Horizon Bone
Densitometery System, MAN 08072-002, USA (for DXA scan).

Results

To examine the osteoporosis among suspected patients, the
enrolled participants were independently diagnosed for the
quantitative computed tomography (QCT) and Dual-energy X-ray
absorptiometry (DXA scan), also called bone mineral density
(BMD) or bone density test. Among enrolled participants (20),
66.7% were females and 33.3% were males. The average BMI
of males and females were 29.02 and 28.76 respectively. The
average QCT-T score were significantly lower among 86.7 % of
the participants, in comparison to the average DXA-T score, of the
patients under observations. Of note among a few symptomatic
suspected osteoporotic patients, who were found normal by
DXA scan, the QCT analysis confirmed onset of osteoporosis/
osteopenia. This speculated relatively more sensitivity of QCT
towards early diagnosis among suspected osteoporotic patients,
which is helpful for early treatment. The analysis of QCT-T score
and DXA-T score were comparable among 13.3% of participants.
While only 6.67% of the participants revealed higher DXA-T score
than QCT-T score. In osteoporotic or osteopenia patients’ early
treatment onset has major positive benefits in outcome. Overall, the
analysis of the QCT-T score data from enrolled participants revealed
osteopenia among 93.3% of the subjects, and osteoporosis among
53.3% of the individuals. While the DXA T score analysis on same
subjects, at similar positions revealed osteopenia among 60% and
osteoporosis among 13.33% of the subjects, as shown in Table
1. The DXA measures bone mineral density of cortical shell and
trabecular bone structure, while QCT measures only the inner part,
causing lower T-scoring compared to DXA T score. Relying only on
DXA T score than QCT might not be a suitable option for several
physicians, because the loss of the inner bone among patients (like
the termite eating the stem) can be masked by the partial deposition
of additional layers of mineral to the outside of cortical layer
affecting DXA reading. While the QCT accurately determines critical
inner spongy trabecular area, as shown in Figure 1. Therefore,
detection via QCT can prevent the sudden collapse of vertebra
among suspected osteoporosis patients. The lower T-score of QCT
scan might assist in early diagnosis among osteoporotic patients.
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Figure 1: Comparative Scrutiny of Normal vs Osteoporotic bone.

Remarks

QLT is relatively cost effective

CCT includes more exposure to radiation
QLT can be installed at already setup of CT
The sensitivity of QCT is relatively higher in current study

Table 1: Diagnostic evaluation of QCT vs DXA among suspected osteopenia or osteoporosis patients.

Abnormalities QCT DXA
Osteopenia 93.3% 60%
Osteoporosis 53.3% 13.33%

Discussion

Although Fan Beam DXA has remained as gold standard for
osteoporosis (recommended for >65 years of age typically among
those who are suffering from diabetes, taking corticosteroids, or
have history of broken bone due to lower impact) which uses low-
dose X-rats than QCT to scan the bones (that is, around 1/10th of
the radiations of standard Chest X-ray). The QCT based detection is
more critical, since it minutely determines the condition of the inner
spongy bone of vertebra which is more critical for determining
disease severity in real sense [7]. DXA measures the quality of bone
in at least two distinct locations in body usually the lower spine
and one or both hips. The results of DXA scan are interpreted
through standard T score which compares the bone density to that
of the age matched subjects [8]. DXA is inexpensive and very low
dose of radiations are required for analysis. Through DXA, bone
mineral density of both outer shell and inner structure of the bone

are monitored, while the QCT usually measures only the inner

part. Majority of the people with osteopenia or osteoporosis can
be missed with DXA alone [9]. Herein, from the research analysis
conducted on enrolled participants, the average QCT-T score were
lower than the DEXA-T scores obtained from same patients at
similar regions. Our data showed that 86.7% of the participants
were found more prone towards osteopenia or osteoporosis, as
per findings from QCT-T score. Careful analysis revealed that in
comparison to QCT-T scoring which showed osteoporosis among
53.3% subjects, the DXA- T scoring revealed osteoporosis only
among 13.3%. Similarly, the analysis revealed that in comparison
to the QCT-T scoring which showed osteopenia among 93.3% of
individuals, through DXA analysis the osteopenia was found only
among 60% of the individuals. QCT analysis remained reliable
for even those cases who were skipped by DXA scan. American
Bone Health Fracture Risk Calculator has been designed for the
consumers of > 45 years to access the chances of breaking bone in
upcoming 10 years [10].
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Conclusion

Current study suggests that for the analysis of osteopenia and
osteoporosis among the suspected patients, the QCT scan might be
more suitable for early diagnosis, accurately determines the inner
spongy bone and more convenient than DXA, since QCT can be
adopted at already placed common setups of CT/CAT scan, however
DXA scan requires more cost for installation and management. It
can be inferred that for general screening of the disease DXA can
be used, however for the accurate diagnosis of clinically suspected
patients, where DXA is not corresponding, the QCT based analysis
is preferred. Current study is important for physicians and world
health strategic organizations. Furthermore, it would be critical to
determine the impact of multiple drugs on patients post diagnosis
through QCT and DXA scoring in future. Also, this study would
further open doors of clinical investigations among patients with

comorbidities like diabetes and deficiency of vitamins.
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