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Osteoporosis is a prevailing a�iction condition mostly 
affecting older adults and women who have gone through 
menopause. It causes the strength of the bones to 
diminish, raising the risk of fracture. Reduced bone density 
and the bony microarchitecture breakdown, which leaves 
t h e  b o n e s  p o r o u s  o r  f r a g i l e,  a r e  t h e  t wo  m a i n 
characteristics of osteoporosis [1]. The usual initial clinical 
presentation of osteoporosis is a fracture. Diagnosis and 
early management of osteoporosis is important as it has 
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diverse clinical presentation; most patients with no 
symptoms wrongly believe that they may not be at risk for 
osteoporosis. Conversely, a lot of people who have 
widespread body pain mistakenly believe that osteoporosis 
is the cause of their symptoms. It is less likely to be true in 
the absence of fragility fracture. Without taking a bone 
mineral density (BMD) reading, one can make a clinical 
diagnosis of osteoporosis if a patient has a fragility 
fracture, especially in common places including the hip, 
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Osteoporosis is a serious health responsibility for clinicians, especially in postmenopausal 

patients. Dual-energy x-ray absorptiometry is currently the gold standard for the detection of 

osteoporosis, though its accuracy may be compromised due to concomitant degenerative 

changes. Objectives: To �nd out the detection rate of osteoporosis in women who have gone 

through menopause using both dual-energy X-ray absorptiometry and quantitative 

computerized tomography and to identify correlations between the two. To evaluate 

quantitative computerized tomography as a possible future imaging modality that can address 

the constraints of dual-energy x-ray absorptiometry. Methods: From June 2016 to July 2017, 

this cross-sectional study was carried out in the radiology Departments of Capital Hospital and 

Nuclear Medicine, Oncology and Radiotherapy Institute Hospital, Islamabad. With informed 

consent, seventy postmenopausal women participated. T-scores were calculated for 

quantitative computerized tomography and dual-energy x-ray absorptiometry, and data 

analysis, including the Pearson correlation coe�cient, was conducted using SPSS-17. Results: 

The study included postmenopausal women aged 45–70, with menopause lasting over two 

years. The mean T-scores for quantitative computerized tomography and dual-energy x-ray 

absorptiometry were -2.4 ± 1.4 SD and -2.1 ± 1.3 SD, respectively. A strong positive correlation 

was established between quantitative computerized tomography and dual-energy x-ray 

absorptiometry T-scores (r=0.808; p<0.05). Conclusions: It was concluded that the study 

showed a constructive association between the T-scores obtained using quantitative 

computerized tomography and dual-energy x-ray absorptiometry, thus suggesting that 

quantitative computerized tomography can be used as an alternative to dual-energy x-ray 

absorptiometry in the detection of osteoporosis. 
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wrist, humerus, ribs, and pelvis [2]. Future fractures of all 
kinds are strongly predicted by vertebral fractures [3]. 
Although fragility fractures (VFs) are the most prevalent 
form of fracture, only around two-thirds of vertebral 
fractures (VFs) are clinically recognized [4]. A method for 
looking at the spine to detect vertebral fractures (VFs) is 
called dual-energy x-ray absorptiometry (DXA) vertebral 
fracture assessment (VFA) [5]. Compared to traditional 
spine radiography, this may be completed during BMD 
testing, which offers more patient convenience, cheaper 
costs, and less radiation exposure [6]. The diagnosis of 
osteoporosis may only be considered �nal, by the 
classi�cation by the World Health Organization (WHO), if 
the fragility fracture is missing and BMD can be determined 
by utilizing dual-energy x-ray absorptiometry (DEXA). The 
T-score of young people serves as a reference for the BMD 
threshold values that the WHO has supplied for 
osteoporosis and low bone mass. The difference in BMD 
between a patient and a young adult reference group, 
expressed as standard deviation (SD), is de�ned as T-score 
[7]. A T-score of 2.5 SD or below the mean BMD of the adult 
reference group speci�es osteoporosis after controlling 
for other possible causes of reduced bone density and 
osteoporosis, such as osteomalacia [8]. The International 
Clinical Densitometry Society (ICDS) has created 
guidelines for applying WHO classi�cation in clinical 
p r a c t i c e .  T h e  I C D S  a d v i s e s  u s i n g  t h e  W H O 
recommendations for postmenopausal women and men 
over 50, but not for women before menopause and men 
under 50, due to variations in the relationship between BMD 
and fracture risk for younger women and men [9]. These 
days, there are several approaches available for 
determining bone mineral density. However, since DEXA 
provides the most exact and reliable estimation of BMD, it is 
the preferred approach for diagnostic categorization in 
clinical practice. However, some evidence suggests that 
there are still limitations to the clinical use of DXA. More 
than 80% of individuals with osteoporosis-related fragility 
fractures do not have comparable BMD levels, according to 
the research. Furthermore, DXA analysis relies on two-
dimensional images and is unable to distinguish between 
cancellous and cortical bone. Furthermore, age-related 
degenerative changes such as the development of 
osteophytes, an increase in soft tissue density, and 
atherosclerosis can cause BMD measurements to be 
erroneously normal or high [10]. On the other hand, 
Quantitative Computerized Tomography (QCT) evaluates 
the hip and spine's volumetric bone density and separately 
examines cortical and trabecular bone. This method can be 
used to monitor therapy responses in people when notable 
progress might be observed [11]. As a result, noninvasive 
techniques to determine bone mineral density (BMD) are 
essential for monitoring the progression of osteoporosis 
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Imaging Radiology Departments of Capital and Nuclear 

Medicine, Oncology and Radiotherapy Institute (NORI) 

Hospital in Islamabad hosted this cross-sectional study 

from June 2016 to July 2017. Already diagnosed cases of 

multiple myeloma, rheumatoid arthritis, ankylosing 

spondylitis, connective tissue disease, metabolic or 

hormonal abnormalities, and primary or secondary skeletal 

cancers were excluded from the study. The sample size 

was determined using a sequential non-probability 

sampling approach, Level of signi�cance=5%, using the 

WHO sample size calculator. After obtaining written 

informed consent on a structured form and ethical approval 

( I R B  r e fe r e n c e  n o .  I R B - 0 4 - 1 8 - 2 - 1 6 ) ,  s e v e n t y 

postmenopausal women were included in the research 

following the exclusion of 40 patients. Patients meeting the 

criteria to be included in the study were selected from the 

outpatient Departments of Medicine, Gynaecology, and 

and diagnosing it clinically. Dual X-ray absorptiometry 
(DEXA) and quantitative computed tomography (QCT) are 
frequently used techniques for calculating BMD. DEXA uses 
bi-dimensional analysis to evaluate bone mineral density 
(BMD), which includes both trabecular and cortical bone. In 
grams per square centimeter or areal density, the �ndings 
are shown. Without superimposing cortical bone and other 
tissues, volumetric trabecular bone density may be 
evaluated using QCT. In the 1970s, QCT was proposed as a 
method for assessing bone mineral density (BMD). 
However, CT technology was initially overlooked due to its 
limited development and the higher levels of radiation 
exposure. Recently, though, rapid advancements in CT 
technology have made it an effective tool for evaluating 
BMD [12]. DEXA is the primary method for diagnosing 
osteoporosis. However, its limitations—such as the 
i n a b i l i t y  t o  c a p t u r e  t h r e e - d i m e n s i o n a l  B M D 
measurements, inaccuracies from scanning artefacts, and 
BMD overestimation due to factors like aortic calci�cation, 
osteophytes, and other degenerative changes highlight the 
need for alternative imaging modalities that can address 
these issues. In our setting, we aim to compare QCT with 
the traditional DXA method for detecting osteoporosis in 
postmenopausal women. Since QCT is more accessible and 
less expensive than DEXA, it would be advantageous for 
patients if it could be demonstrated that its osteoporosis 
detection rate is equivalent to that of DEXA. 
This study aims to �nd out the detection rates of 
osteoporosis in  women who have gone through 
menopause using both DXA and QCT and to identify 
correlations between the two methods. The goal is to 
evaluate QCT as a possible future imaging modality that can 
a d d r e s s  t h e  l i m i t a t i o n s  o f  d u a l - e n e r g y  X - r a y 
absorptiometry (DEXA).
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Radiology. Each participant received written information 

and was educated about the study's objectives and 

bene�ts before providing informed consent. Data 

pertinent to clinical presentation and demographic 

features of the selected patients was recorded. Both 

imaging procedures were performed by a skilled 

technician, under the super vision of the trainee 

researcher, with a one-month interval between them. 

Similar regions of interest (ROI) were drawn on the lumbar 

spine for both the techniques by trainee researcher. DXA T-

scores were measured using the software, based on the 

Chinese reference database. Scans were performed on the 

left hip and supine vertebrae from L1 to L4 in post-anterior 

projections. QCT measurements were taken using a 64-

slicer Toshiba-AQUILION multi-detector CT scan machine, 

incorporating the Mind-way QCT phantom. Scans of the L1 

through L4 vertebrae were taken keeping the patient in the 

supine position. Mind-ways software analyzed the images 

by automatically placing elliptical regions of interest in the 

mid-plane of three vertebral bodies (L2–L4) in the region of 

trabecular bone, automatically avoiding cortical bone. 

Vertebrae with fractures were not included in the 

measurements. Both the International Society for Clinical 

Densitometry (2007) and the American College of 

Radiology (2008) thresholds were used for trabecular BMD 

for spine: 80 mg/cm³ for osteoporosis (equal to a DXA T-

score of -2.5 SD) and 120 mg/cm³ for osteopenia (equal to a 

DXA T-score of -1.0 SD). A consultant radiologist veri�ed 

the �nal reports, and T-scores were computed for both QCT 

and DXA. Data analysis was performed using SPSS-17. 

Continuous variables, including age, BMI, and BMD values 

from DXA and QCT, were reported as means and standard 

deviations. Pearson correlation coe�cients were used to 

assess T-score correlations between QCT and DXA using a 

Bivariate correlation procedure. p-values were considered 

statistically signi�cant if less than 0.05. Strati�cation by 

age, menopausal duration, and BMI were applied to control 

for confounding factors. Post-strati�cation analysis with 

Pearson correlation testing considered p-value=<0.05 as 

signi�cant.

R E S U L T S

The mean value of T-scores obtained using QCT and DEXA 

methods was -2.4 ± 1.4 SD and -2.1 ± 1.3 SD, respectively.  

Assuming that both variables were approximately normally 

distributed, "The Bivariate Correlations procedure" in SPSS 

version 17 was used to correlate the two T-scores. The 

results of computing the pairwise associations for the set 

of both variables were shown in a matrix. T-scores 

determined by QCT and DEXA had a substantial and high 

positive connection (p<0.05), according to the computed 

correlation value of 0.808 (Table 1).

Table 2: Mean Age, BMI, T-Scores and Duration of Menopause in 
Study Sample

Table 1: Correlation Between the Whole Research Sample's Mean 
T-Scores as Determined by QCT and DEXA

Age, BMI, T-scores and duration of menopause in the study 

population are tabulated (Table 2).

Variables

1
0.808

0.0001

T Score QCT T Score DEXA

T-Score
QCT

70

1T-Score
DEXA

Sig. (2-Tailed)

Pearson Correlation

70n

0.808Pearson Correlation

0.0001Sig. (2-Tailed)

7070N

Variables

Age (Years) 59.6 + 6.9

Mean + SD

2BMI (Kg/M ) 25.5 + 8.7

T Score Qct -2.4 + 1.4

T Score Dexa -2.1 + 1.3

Duration of Menopause (Years) 14.9 + 6.2

In the age group 45-55 years, the correlation coe�cient 

calculated was 0.851, and in the age group 56-70 years, it 

was 0.751, suggesting that T-scores obtained by DEXA and 

QCT have a substantial and favourable connection (p<0.05) 

(Table 3). 
Table 3: Correlation Between Mean T-Scores Measured Through 
QCT and DEXA in Age-Based Strati�cation

Age 45-55 Years

1 0.851

0.0001

T Score QCT T Score DEXA

T-Score
QCT

23

1
T-Score

DEXA

Sig. (2-Tailed)

Pearson Correlation

23N

0.851Pearson Correlation

0.0001Sig. (2-Tailed)

2323N

-

–

0.759
T-Score

 QCT

1Pearson Correlation

–Sig. (2-Tailed)

4747N

0.0001

Age 55-70 Years

1
T-Score 

DEXA

0.759Pearson Correlation

0.0001Sig. (2-Tailed)

4747N

–

T-scores determined by QCT and DEXA show a high positive 

association (p<0.05) with a correlation coe�cient of 0.866 

in women who have gone through menopause for less than 

ten years and 0.760 in women who have gone through 

menopause for more than ten years (Table 4).

Table 4: Correlation Between Mean T-Scores Measured Through 
QCT and DEXA (Menopause)

Menopause of  ≤10 Years

1 0.866

0.0001

T Score QCT T Score DEXA

T-Score
QCT

16

Sig. (2-Tailed)

Pearson Correlation

16N

-
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C O N C L U S I O N S

It was concluded that QCT offers accurate osteoporosis 
detection comparable to DXA, showing a signi�cant 
correlation between the two methods. Additionally, QCT 
can help prevent DXA from overestimating bone mineral 
density (BMD) when other sclerotic conditions are present, 
such as bone islands,  spinal  degeneration,  and 
atherosclerosis. While QCT may be more sensitive in 
identifying osteoporosis, additional studies with high 
sample sizes are needed to con�rm its effectiveness.
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 DEXA
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1.3 SD, respectively, based on our �ndings. A noteworthy 
and substantial positive correlation (r=0.808; p<0.05) was 
discovered between the T-scores derived by DEXA and 
QCT. A similar pattern was seen after strati�cation by age, 
BMI, and menopause duration. 
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