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Abstract

Background: Spine osteoporosis is a common case in postmenopausal women. Trabecular Bone Score (TBS) is a specific bone
texture extent that can be extracted from DEXA images and will be support data in raising trabecular bone condition for this sample
of people. Objective: To determine the association between BMD and TBS values in spine osteoporosis in postmenopausal women.
Methods: Spine BMD and TBS were conducted for 348 postmenopausal women; the participation samples were divided into three
groups (116 each). Group 1 represents women with severe spine osteoporosis; group 2 represents osteoporotic women with moderate
spine osteoporosis; and group 3 represents healthy postmenopausal women matched for age with others. Results: The preponderance
of the patients had partially degraded (-9.72) and highly degraded microarchitecture (-14.36) in TBS. The BMD (0.792 and 0.829)
significantly decreased and adjusted TBS values (1.27 and 1.33) in cases groups compared with control respectively. A significant
diminution was found in group case 1 (-3.7) and case group 2 (-2.6) in T-score compared to healthy spine density. Conclusions:
When menopausal women have low BMD in the lumbar-sacral spine and low TBS values, this indicates that osteoporosis has a low
crest mass in the bone. TBS was also shown to be strongly linked with decreasing bone density in the lower back region, indicating a
favorable relationship between this indicator and decreased bone mass in postmenopausal women.
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kbl (5 88N 3 pant) L alinl) Adligs clilaal) Cuaal) £ UaRl) tay pludl) ol A il alnd) A 3 alliad) 8 alaal) A8US
Ladall

O Aal At (Say pUaall il sana (53 (& (TBS) dsw il alaall da 50 uALJ\&LLm\w¢uﬂlmwuﬂuu.a§)sﬂ\a}ujluﬁf¢sj\um AL
GanaJ\MMGATBSJ?LLAH.sL\S?ﬁUuHM\ 2aat dagd) | oalasYl e Al bd@JM&u‘)ﬂ\eLM‘ﬂLacﬂ‘)sﬂw‘Jubuu)&uJ DEXA )=
Gl ) AS i) e apus o5 ¢ Calal) g UL aay 3 el 348 J TBS 5 i) 3 5eall BMD sl o 1l alall g Usiil bey slall (5] (5 5l 3 ganl)

Glbadll alaal) Lalie clibadl sluall Jiai 2 4o ganall (g 8l 3 gaall (8 300800 aUaall Liligy Gllbad) cludll | de ganall Jiai | (Leie JSI 116) Gile sansa
(972)Lu‘);‘s.ad\d|4_mug_:)_5hm @Lul\ wﬁY\eumM\u&\&h\m;&ay\ sludll 3 e ganall Jiads JM\@)&Q\JM\@PM\ML»@
i QYW e gana 8 (1.33 5 1.27) TBS aff cilae 5 bl K3 (0.829 5 0.792) BMD (ésil TBS 8 (14.36-) osaxill suad dasall 4l
sclaliiiuy M\Lé‘)sﬂ\aM\Rﬁh&LJ&ATf\AJJ‘;(26)22'0\;]\5«;,@}(37)12;,@\‘_;)4450‘:&&\‘;;J}ud\?4 Sl Jeaa) pall
Aiabiie A8 ALS Ll alball ilia of ) el lAg.sszBS?ﬁJdM\G‘L‘ﬂ\G}AMAJAA\@MMA\?UQ:JM&L;S‘_FU\wuﬁgwldﬂu)&um
eum;suauu\,)u,anmuﬁ@y@mk;};,‘;gﬁm‘)eu\mlm@emd\uusuauau@}m@)\@fTBsu\uyus oldaall 3
Caalall g Uil any elull (5]

* Corresponding author: Mustafa A. Almajeed, Department of Physiology, College of Medicine, University of Basrah,
Basrah, Iraq; Email: abdalmajeed46@yahoo.com

Article citation: Almajeed MA, Aliedan AAA, Hamdan TA. Bone Mineral Density and Trabecular Bone Score in
Postmenopausal Women with Lumbar Spine Osteoporosis. Al-Rafidain J Med Sci. 2025;8(1):114-118. doi:
https://doi.org/10.54133/ajms.v8il.1665

© 2025 The Author(s). Published by Al-Rafidain University College. This is an open access journal issued under the CC BY -NC-

SA 4.0 license (https://creativecommons.org/licenses/by-nc-sa/4.0/). |@ O I

INTRODUCTION The ability to fracture increases with developing

abnormalities in the bone architecture and mass
Osteoporosis is a disease characterized by deteriorating deficiency [3]. Also, fractures may occur at various
bone quality and declined bone mass associated with a positions of the skeletal body system, generally in the
decrease in bone strength [1]. It is commonly known as distal forearm, proximal femur, and vertebrae [4]. The
a "thief disease.” Osteoporosis generally manifests first sign that a woman is getting osteoporosis is a
without any features that will lead to fractures in the change in her ovary's functional cycle. This is because
future, combined with bone architecture fragility [2]. the estrogen hormone decreases, which speeds up bone
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remodeling and causes rapid bone loss and changes in
bone architecture mass [5]. Previous research on
women after menopause who had hard fractures also
found that both the trabecular and cortical
microarchitecture got worse [6]. However, regardless
of the underlying cause of low bone density, it is
plausible to hypothesize that women with persistently
low bone mineral density during early menopause are
primarily at high risk for fracture [7]. Men who are
under the age of forty are at risk of this disease due to
secondary indicators that are closely related to bone
quality, such as smoking, taking certain medications
like steroids, or chronic diseases including diabetes and
also thyroid diseases.[8]. Numerous studies closely link
bone health to its ability to withstand sudden fractures.
The level of bone health is also connected to the
structure inside the bone that makes it hard and gives a
clear picture of the molecular details that can be used
to build a cohesive bone mass. This is known as the
trabecular bone score [9]. The women with BMD at a
low point who had certainly not had a fracture were as
severely affected as others with low BMD and frailty
fractures, so measurement of BMD is routinely done by
DEXA, the estimation of bone architecture is necessary
to use bone biopsies as a real technique or analysis
tool, such as high-resolution peripheral computed
tomography (HR-pQCT) [10]. This is a new term for
the values of an osteoporosis measuring device. This
device provides a computed tomography scan of the
vertebrae in the spine and gives an idea of the future
risk of fractures for people who have low bone mass
due to primary or secondary causes. This helps lower
these risks and may even prevent fractures in the
thoracic vertebrae, which can happen to both men and
women. [11]. The basic values come from changes in
the tables that can be found in the gray gradient. It was
discovered that the bone structure depends on the
interspaces within this gradient to give hardness and
cohesion if the result is positive and vice versa if it is
negative, which means that the bones' internal structure
is broken down and they are more likely to break
suddenly [12]. The study's goal is to find out how bone
density and trabecular bone score values are related in
cervical osteoporosis in women who have gone through
menopause.

METHODS
Study design and setting

Our study is a case- control study carried out on every
postmenopausal woman. 348 female (aged between 50-
75 years old, the body weight between 55-70 kg and
average length 150-166 cm) was visiting lbn Albitar
Hospital, Alzahra center, Basrah, lIraq, for BMD
evaluation from October, 2022, to December 2023.
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Patient selection

Patients who were 50 years of age or older and had
interpretable DEXA scans were eligible. Females were
divided into three groups; group 1 includes 116
osteoporotic women have severe spine 0steoporosis
while group 2 contains 116 osteoporotic women with
moderate spine osteoporosis, and group 3 includes 116
women have normal spine density similar to years and
age during menopause. These groups are classified
based on their lowest T-scores from L1 to L4, which
included osteoporaosis, osteopenia, and normal. Patients
with skeletal malignancy or metastasis, prior spinal
surgery, include spine fixation, cement augmentation,
or intervertebral disc replacement, anti-osteoporotic
drugs, glucocorticoid excess, hypo-gonads, hyper or
hypo thyroidism, and diabetes mellitus, were excluded.
All the women completed a questionnaire, included
weight (kg), height (cm), age (years), risk factors for
osteoporosis, reproductive history, smoking, and
calculate the body mass index (kg/m?).

Measurement of bone density

Femoral neck and lumbar spine bone mineral densities
(BMD, g/cm?) were measured for all the women by a
single DEXA scan (GE Lunar Prodigy, USA, software
version 16). The bone density was quantified based on
T-score and used to categorize the subjects into three
groups, e.g., osteoporosis group (T-score < -2.5),
osteopenia group (T-score < -1) and normal group (T-
score > -1) [13].

Trabecular bone score evaluation

TBS was calculated by reanalyzing the DEXA lumbar
spine (L1-L4) scans using the TBS iNsight software
version 16 (USA). The utilized regions for the
trabecular bone score estimation are similar to those
used for the BMD analysis. Based on the TBS scores,
the patients were categorized into three groups, called
the normal micro-architecture (NM) group, the
partially degraded microarchitecture (PDM) group, and
the fully degraded microarchitecture (HDM) group
[14].

Statistical Analysis

To contrast clinical characteristics, TBS, and BMD
data among the three groups, the one-way analysis of
variance (ANOVA) was employed. Analysis of all
variables was done by statistical software SPSS
(version 24.0). Descriptive statistics were expressed as
means +SD (p< 0.01).

RESULTS

The clinical characteristics of the study participants are
shown in Table 1.
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Table 1: The clinical and demographic features of controls matched to
cases

. Group 1 Group 2 Group 3

VAL (n=116)  (n=116)  (n=116)

Age (year) 69.4+3 63.5+25 60.6+ .5
Height (cm) 1555435  156.3+2.2  158.2+3.8
Weight (kg) 59.5+1.7 61.2+1.5 64.5+2.5
BMI (kg/m?) 19.03+2.3  19.55+2.1  20.25+1.3
Age at menarche (year) 12.9+14 13.5+1.5 13.441.2
Age at menopause (year) 49.7+2.5 50.3+2.2 50.5+2.1
Years since menopause 18.2+2.1" 15.1+1.2 11.6+2.6

Values were expressed as mean+SD. Group 1: severe spine
osteoporosis; Group 2: moderate spine osteoporosis; Group 3:
normal spine density *Differences considered as increases between
case 1 and control since years menopause at p<0.01.

This includes the range of ages, heights, and weights
for each group, as well as the average number of years
of menopause and how these factors relate to the
women in the study, who were split into groups based
on how severe their osteoporosis was, and how these
factors compared to healthy women. Table 2 shows the
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TBS, BMD, and BMI classifications of the women
who took part in the study across different age groups.

Table 2: Features of participants in various age groups regarding TBS
categorization, BMI and BMD

Age  \umber BMI BMD TBS
(year)

50-59 89 21044255  057+1.07  -1.74+0.06
60-69 166 18124167  0.62+1.04  -2.88+111
70-75 93 10674188  0.60+1.02  -2.95+113
Total 348 58.83+313  050+1.08  -25241.17

It also shows how these classifications relate to the
numbers broken down by age for both women with
osteoporosis and healthy women. In terms of the link
between patients and TBS values and the fact that there
was statistical significance between the groups based
on the immersion division, it was explained that the
groups with severe and moderate osteoporosis had
significantly lower TBS values than the control women
(Table 3).

Table 3: Features of participants in various age groups regarding the patients in TBS categorization

Age

(year) n Normal TBS microarchitecture Partially degraded TBS microarchitecture High degraded TBS microarchitecture
50-59 89 3.18+1.61 -2.46+2.15" -4.12+3.01"
60-69 166 2.23+1.73 -3.37+2.21" -4.91+3.36"
70-75 93 2.02+1.66 -3.89+2.51" -5.33+4.06"
Total 348 7.43+3.79 -9.72+3.65" -14.36+4.32"
Values were expressed as meantSD. *Significant differences between parameters in various age groups at p<0.01.

In Table 4, the BMD and TBS values dropped
significantly at the p<0.01 level when comparing
women with severe osteoporosis to women with

moderate osteoporosis and healthy women as a control
group.

Table 4: Comparison between BMD and TBS values of control and cases (n=116 in each group)

Variables

Group case 1 Group case 2 Control group 3

Lumbar sacral spine (L1-L4) T-score
Lumbar sacral spine BMD (g/cm?)

Lumbar sacral spine (L1-L4) TBS T-score
Lumbar sacral spine BMD amendment TBS

-3.7£2.2* -2.6+3.1* -0.81+1.1
0.792+0.07* 0.829+0.04* 0.881+0.03
-3.3+2.1* -2.9+3.4* -0.52+1.6
1.27+0.06 1.33+0.05 1.35+0.06

Values were expressed as mean+SD. Group 1: severe spine osteoporosis; Group 2: moderate spine osteoporosis; Group 3: normal spine density.

*Significant  differences  between  parameters in  case

DISCUSSION

The relationship between bone health and strength is a
close moral connection known through scientific
research and studies conducted on many patients
around the world. It's because of how active and
effective the female hormone estrogen is. Estrogen has
the most significant effect on bone strength during
adolescence, but it can have different effects on
different age groups depending on genetic, physical, or
psychological factors [15]. The countdown to bone
mass loss begins when individuals pass the age of
thirty; these decreases include bone density strength for
both sexes, but they increase at a greater rate in
women, especially after menopause, as the female
hormone begins to decline after menopause [16]. There
is a close relationship through scientific studies
between the T-score factor and the TBS factor,
especially when conducting a DXA examination of the
back area [17]. This relationship gives a good picture
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and case 2 compared with control at  p<0.01.
of how bad the bone damage is in the spine because of
a loss of bone mass. This is shown by a drop in the
TBS level within the curve of the tables, which can be
found by using the gray scale within the TBS range
[18]. The research findings revealed a robust
correlation between the T-score and TBS levels in
postmenopausal women [19]. The best substitute
technique to estimate trabecular bone properties of
cancellous bone and microarchitecture is TBS [20]. To
explain bone fragility, many experiments have been
done on people with osteoporosis or other related
diseases, showing that TBS is a separate test to tell you
about your risk of breaking a bone [21]. In contrast,
more spoilage of architecture bone related to
postmenopausal bone loss had a higher loss in TBS
value. In this way, it may be clear why osteoporotic
women had a lower TBS value compared to healthy
controls when it came to BMD in the vertebra. The
higher value of TBS may help predict the likelihood of

future hard fractures and bone loss in postmenopausal
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women with severe osteoporosis [22]. The rating of
TBS in postmenopausal women with extremely low
vertebral T-scores indicated their risk of fracture,
which is remarkable [23]. Since different diseases have
varied actions on bone structures, which could change
the architecture's rate in different ways, we excluded
osteoporotic women as secondary effects. To be sure of
our results, we would also need to use a standard
method like HRpQCT, even though trabecular bone
doesn't directly show bone architecture [24]. To test
our working hypothesis, which is that TBS might be
able to help us understand what causes osteoporosis in
this particular group of people, we need to look at what
happens when the fine structures of the bones start to
lose the reinforcements that keep these structures
together. This is when osteoporosis will eventually
show up in the bone and give positive results for BMD
values if the right treatment and precautions are taken
to keep the bones from getting worse and entering the
danger stage where they can break easily and kill older
people in the community [25,26]. These differences in
the appearance of the results and the significant
differences between the values indicated a link in the
TBS values [27].

Study limitations

This study focused on one diagnostic center and relied
exclusively ~ on  measuring  osteoporosis in
postmenopausal women in Basrah Governorate. The
differences in environment, customs, and character of
living may prevent us from generalizing these results to
all Iragi people. Therefore, there is a need for deep
research to include other categories within broader
areas of Iraq.

Conclusion

This study showed that there is a positive relationship
between BMD and TBS in women who have gone
through menopause. This is because as people get
older, their bone mass decreases, which causes the TBS
values in the results tables to decrease.
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