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ABSTRACT
Background: It had been a general observation that the number of 
female patients undergoing SPECT myocardial perfusion imaging 
(MPI) is lower per week.This study was done to find out their 
proportionand association among their symptoms, history of (h/o) 
acute coronary syndrome (ACS) and corresponding myocardial 
perfusion.

Patients and methods:This cross sectional retrospective study was 
conducted in 2017 on a group of patients who underwent gated 
SPECT myocardial perfusion imaging (GSMPI)from February 2005 
to October 2016. Clinical record files and image files of all female 
patients were selected for analysis. The symptoms were 
retrospectively categorized according to New York Heart 
Association (NYHA) class while the patients were categorized 
according to their h/o ACS and myocardial perfusion in each patient 
was categorized as normal or perfusion defect. Data were analyzed 
using SPSS v.20. 

Results:Among 1347 patients undergoing GSMPI 196 (14.6%) were 
female with a 4.4-fold increase in number over 12 years. Mean age 
was 51.8 ± 10.1 (27-80). Symptom categorization assigned 84 
patients in NYHA class I and 112 in NYHA class II. There was no 
h/o ACS in 143 while 53 had a previous h/o hospitalization due to 
ACS. GSMPI revealed normal perfusion in 156 patients with mean 
left ventricular ejection fraction (LVEF) of 66.6 ± 13.6. Perfusion 
defect was present in 40 patients with mean LVEF of 45.5 ± 15.8. 
NYHA class of symptoms was not associated with perfusion status 
(p > 0.05).H/o ACS was found to have association both with NYHA 
class of symptoms and with perfusions status (p < 0.05). 

Conclusions: Proportion of female patients undergoing GSMPI is 
low. Presence of perfusion defect in female was not associated with 
NYHA class of symptom.

Key words: Myocardial perfusion imaging, gated SPECT, female, 
perfusion defect, LVEF, symptom.
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INTRODUCTION 
Ischemic heart disease (IHD) in women has unique 
manifestations of symptoms, distribution of prevalence 
and, complex underlying pathophysiology (1). With an 

increasedrisk of obstructive coronary artery disease 
(CAD) in women, hospitalization with ST-segment 
elevation acute coronary syndrome (ACS) have higher 
in-hospital mortality (1) as well as a poor peri-procedural 
outcome (2). This warrants a smart use of screening and 
diagnostic tools for better prevention and efficient 
treatment of cardiovascular disease (CVD) in women (3).

While the CVD prevalence is on a steady rise for the last 
four decades, both genders are being equally affected by 
the disease (4). Gated SPECT myocardial perfusion 
imaging (GSMPI) has been aiding the management of 
CAD for the past two decades in Bangladesh (5). It has 
been generally observed that the proportion of females is 
relatively lower per week among the patients undergoing 
GSMPI at the National Institute of Nuclear Medicine & 
Allied Sciences (NINMAS). This study was done first, to 
find out their proportion over the past years and then, to 
find an association among their presenting symptom 
categorized as the New York Heart Association (NYHA) 
class, history of h/o acute coronary syndrome (ACS), 
and corresponding myocardial perfusion status.

PATIENTS AND METHODS

This cross sectional retrospective study was conducted 
in 2017. Study population was a group of patients who 
were referred to Nuclear Cardiology Division of 
NINMAS from February 2005 to October 2016 for 
GSMPI. Clinical record files and image files of all 
female patients were selected from the divisional 
archivefor the purpose of reviewing and inclusion in the 
study. All relevant demographic and clinical data were 
documented. Presenting symptom of each patient were 
retrospectively categorized according to NYHA class. 
Patients were further categorized in to two groups 

according to their h/o ACS. Then perfusion was 
categorized as normal perfusion and perfusion defect 
which comprised ischemia, infarction and a 
combination of both. Data were analyzed using SPSS 
v.20. Continuous data were presented as means and 
standard deviations (SD) and value ranges. Categorical 
data were presented as frequencies and percentages. Chi 
square test of association was done where a p-value of    
< 0.05 was considered to be significant.

RESULTS

During the time span of 608 weeks, total 1347 patients 
underwent GSMPI at NINMAS. Among them 196 
(14.6%) were female with a mean age of 51.8 ± 10.1 
(27-80) years. Figure 1 shows a 4.4-fold increase in the 

number of female patients undergoing GSMPI at 
NINMAS over the study period. Table 1 shows clinical 
characteristics among the study patients. 

Figure 1: Temporal change in the number of female 
patients undergoing GSMPI per year at NINMAS 
over a period of 12 years

GSMPI revealed normal perfusion in 156 patients. As 
shown in figure 2, a representative post stress and rest 
GSMPI images of a 45 years old female who with a 
history of hospital management as a case of acute 
coronary syndrome and rest ECG, echocardiogram and 
troponin I all within normal limits, being unable to 
undergo exercise ECG, underwent pharmacological 
stress GSMPI to reveal normal myocardial perfusion 
with normal global wall motion and thickening with 
LVEF >60%. Perfusion defect, comprising of ischemia 
or infarction or both together were seen in 40 patients.

Figure 3 shows a representative post stress and rest 
GSMPI images in a 55 years old female. With >10 years 
history of uncontrolled diabetes mellitus, she was found 
to have inferior wall hypokinesia and LVEF of 40% 
during an echocardiogram as a part of routine check-up; 
being unable to undergo exercise ECG, underwent 
pharmacological stress GSMPI to reveal fixed perfusion 
defects over triple vessels territory affecting 30% of 
total myocardium. EDV and EF were 156 ml and 45% at 
stress and 133 ml and 37% at rest.

Table 1: Clinical characteristics among the study patients
_____________________________________________________________________________________________
Traits Frequency Age  GSMPI LVEF  GSMPI LVEF 
   at rest at stress_____________________________________________________________________________________________
Coronary Angiogram    
Triple vessel disease  18 55.2±10.1 52.3±19.2 52.7±17.9
Double vessel disease  14 58.4±8.9 55.2±18.2 56.6±14.5
Single vessel disease  29 48.9±10.3 54.4±15.7 57.8±20.5
Normal  12 47.1±13.1 67.3±12.3 68.1±10.3
Not done  123 51.8±9.4 65.7±15.2 68.9±14.9
Previous Coronary 
Revascularization    
Thrombolysis 03 53.3±13.6 46.0±22.7 38.3±21.4
Cardiac surgery 10 56.7±9.3 59.3±10.4 58.5±13.2
Angioplasty 15 55.8±9.1 60.4±19.1 67.0±17.8
Severe LV dysfunction on GSMPI    
LVEF < 40% EDV > 140 11 54.3±13.4 26.7±7.9 28.9±5.7
Reduced LVEF at stress 04 56.8±7.1 30.5±6.9 24.3±4.9
Dilated LV at stress 04 60.0±8.5 23.3±7.2 26.8±5.9
Stress category    
Dobutamine stress echo  84 (positive in nine) 52.6±10.2 62.1±17.2 63.6±17.9
Exercise treadmill 41 (positive in 12) 50.2±8.1 67.5±10 70.8±9.9
Adenosine stress 60 50.5±11.4 61.3±14.7 63.1±17.5
Rest MPI 11 52.7±12.1 43.1±18.9 -
Symptom category    
NYHA class I 84 51.3±10.3 60.1±15.5 62.5±15.9
NYHA class II 112 52.3±9.9 63.7±17.2 66.9±17.0
H/o ACS    
No h/o ACS 143 51.5±9.6 65.7±14.4 68.8±14.7
With h/o ACS 53 52.8±11.1 52.3±18.2 53.5±17.4
Perfusion category    
Normal Perfusion 156 51.7±9.6 66.6±13.6 69.9±13.5
Abnormal Perfusion 40 52.3±11.8 45.5±15.8 44.9±13.4
_______________________________________________________________

Among the 156 patients with normal perfusion, the 
mean left ventricular ejection fraction (LVEF) was 66.6 
± 11.2 and 66 had NYHA class I symptom while 90 had 
NYHA class II symptom (Table 2). Perfusion defect 
was present in 40 patients with mean LVEF of 45.5 ± 
15.7, of them 18 had NYHA class I symptom and 22 
had NYHA class II symptom (Table 2). The Pearson 
Chi-square value for association between symptom 
class versus perfusion status is 0.094 with the two-sided 
asymptotic p-value being 0.76.

Table 2: Distribution of NYHA class of symptomsaccording 
to perfusion status 
____________________________________________
 Normal Abnormal
  perfusion  perfusion____________________________________________
NYHA class I 66 18
NYHA class II 90 22____________________________________________

Among the 53 patients with previous H/O ACS, 29 had 
NYHA class I symptoms and 24 had NYHA class II 
symptoms (Table 3). The Pearson Chi-square value for 
association between symptom class versus H/O ACS is 
4.17 with the two-sided asymptotic p-value being 0.04.

Table 3: Distribution of NYHA class of symptoms 
according to h/o ACS
____________________________________________
 No H/O ACS H/O ACS____________________________________________

NYHA class I 55 29
NYHA class II 88 24____________________________________________

Total 18 (9%) patients had reversible perfusion defect 
on scan (no previous H/O ACS) and 31 (~16%)  patients 
despite a previous H/O ACS had normal myocardial 
perfusion (Table 4).However, the Pearson Chi-square 
value of 19.9 with the two-sided asymptotic p-value 
being < 0.001indicates an association between perfusion 
status versus H/O ACS.

Table 4: Distribution of perfusion status according to 
history of ACS
____________________________________________
 No H/O ACS H/O ACS____________________________________________

Normal perfusion 125 31
Perfusion defect 18 22____________________________________________

To sum up, the NYHA class of symptoms was not found 
to be associated with GSMPI derived perfusion status (p 
> 0.05) in this series of female patients. Additionally, the 
H/O ACS was found to have strong association both 
with NYHA class of symptoms and with GSMPI 
derived perfusions status (p < 0.05).

DISCUSSION

In this series, 14.6% was the proportion of female 
patients against the total patient pool undergoing GSMPI 
over 12 years, although with a 4.4-fold increase of the 
total number of patients in the year-2016, the last time 
point of data inclusion in comparison to year-2005, the 
point of the first set of data availability. The International 
Atomic Energy Agency Nuclear Cardiology Protocols 
Study Registry (6), which did not include data from 
Bangladesh, comprises GSMPI data from 7911 patients 
from 65 continents. Though the cumulated proportion of 
females in this study was 41% the actual proportion 
varied from <25% to ≥55% among the countries. 
However, the weighted pool prevalence for 
cardiovascular disease was the same 3% for both genders 
with a 0.12% per-year rise of prevalence over 39 years, 
in a recent meta-analysis of 13 studies comprising of 
129,740 persons (4).

In this series, 31% of patients who were referred for 
GSMPI had significant coronary artery disease. In a 
recent series of patients undergoing diagnostic 
angiography in a tertiary hospital the reported 
proportion of normal coronary angiogram was 25% (7). 
The proportion of coronary revascularization was 14% 
with the proportion of severe LV dysfunction being 
5.6% among all female patients who underwent GSMPI. 
The proportion of female patients was 3% in a series on 
coronary revascularization (8) and 4% in another series 
of severe LV dysfunction (5) in patients of both genders 
undergoing GSMPI.

The major proportion of patients underwent dobutamine 
stress echo in this series of symptomatic female patients, 
where 10.7% were found positive for inducible 
myocardial ischemia. Stress echocardiography is known 
to be of high diagnostic accuracy in women with chest 
pain (9) even if there is a low cardiovascular risk profile 

(10) whereas its combination with GSMPI can aid 
decision for revascularization and prediction of 
prognosis (11). Among the patients undergoing exercise 
treadmill stress, 29% were found positive for inducible 
ischemia. A series from Bangladesh found the false 
positive rate for treadmill test in women to be 35% (12). 
A recent meta-analysis not only reconfirms the higher 
false positivity of treadmill stress in women but also 
assigns this attribute particularly to perimenopausal 
women (13), while compromised coronary perfusion in 
postmenopausal women may be reflected by a lower 
peak rate pressure product (14). Although the reduced 
exercise capacity in women can result from an 
underlying coronary microvascular dysfunction or a 
non-obstructive CAD(15), the Asian women reportedly 
have a mismatched prevalence of CAD with the risk 
factor derived pre-test probability (16). Adenosine stress 
was used in 30.6% of female patients as per clinical 
recommendation and was found to be generally 
well-tolerated and better accepted than the other two 
modalities, a fact that deserves another systematic 
investigation to be fitted in the routine clinical protocol.

This series fails to find an association between NYHA 
class of symptoms with myocardial perfusion status 
defined as normal or abnormal. This in turn supports the 
recommendation for using the ‘Activities of Daily Living’ 
or the ‘Duke Activity Status Index’ in combination with 
an ‘IHD risk estimate’ for evaluation of symptomatic 
women towards their candidacy for stress GSMPI. (17). 
Though there was a statistical association between the 
classes of symptoms and H/O ACS, the larger proportion 
of patients in both the class of symptoms had no previous 
H/O ACS. On the contrary, 9% of all the symptomatic 
patients were detected with new myocardial ischemia. 
Paradoxically, normal myocardial perfusion in ~16% 
despite receiving treatment for ACS indicates a 
non-obstructive CAD that is known to occur with a rate of 
10-25% (1). Altogether our findings support the necessity 
of increasing the application of stress GSMPI in women 
because they, on the one end, can have more symptoms 
despite non-obstructive CADs, on the other end, can have 
a less symptomatic progression of microvascular 
dysfunction coexisting with metabolic disease (1,17). 

Moreover, stress SPECT imaging of myocardial perfusion 
is appropriate in an individual of any pretest probability if 
the ECG is uninterpretable or there is an inability to 
exercise (17).

CONCLUSION

Despite the proportion of female patients undergoing 
GSMPI has remained low, a temporal increase in the 
number of patients indicates increased acceptance of 
GSMPI by the clinicians and patients. We recommend 
that the application of pharmacological stress GSMPI 
should further increase among women.
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ABSTRACT
With an aging population, osteoporosis is increasingly becoming a 
public health concern. Bangladesh has a high incidence of 
osteoporosis and occurs among a relatively younger age group than 
in the developed world. There are several factors that could be 
associated with bone mineral density (BMD). We are keen to 
determine the association with BMD and BMI. The study was 
carried out on 152 patients who were referred to INMAS for dual 
energy X- ray absorptiometry (DEXA) measurement of bone mineral 
density (BMD) during the periods of January 2018 to July 2019. 
BMD was measured at right femoral neck and lumbar spines. Data 
about age and sex, BMI were recorded. Reporting was done 
according to the T score following WHO criteria. Prevalence were 
compared using chi-squared tests. Among 152 patients, 84.9% were 
females and 15.1% were males. Results showed for right femur that 
normal bone density in 91 (59.1%), osteopenia in 54 (35.1%), 
osteoporosis in 9 (5.8%) and BMD in spine was normal in 57 
(37.0%) osteopenia in 44 (28.6%), osteoporosis in 53 (34.4%). 
About 60% of the study population was normal weight and others 
were underweighted or overweighed. Status of BMD was associated 
with BMI in the lumbar spine and femur. In this study group, total 
61.2% and 26.3%were found low BMD in spine and right femur 
respectively. In age group ≥ 60 years, low BMD in spinewas 72.0% 
that is 42.29% higher compare to below 60 years’ group 
(50.6%).Correlation of BMI with lumbar spine T score, right femur 
and left femur T score were measured by Pearson’s correlation 
coefficient test. Positive significant Pearson’s correlation was 
observedbetween BMI with spine T score (r = 0.397; p = <0.001), 
BMI with right femur T score (r = 0.347; p = <0.001) and BMI with 
left femur T score (r = 0.382; p = <0.001).

Keywords: Osteoporosis, Bone mineral density, Dual energy 
x-ray absorptiometry (DEXA), Body Mass Index
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INTRODUCTION

Osteoporosis, which was once considered a disease of 
the elderly, but now it is occurred in any age whose 
conventional bone mineral density (BMD) has dropped 

to a critical threshold (1).Thus, osteoporosis has become 
a global health problem. The amount of BMD acquired 
during childhood and adolescence may be important in 
reducing the risk of osteoporosis in the future. The 
number of osteoporosis patients has increased every 
year due to the growth of the elderly population in 
Bangladesh (2). BMD is a necessary component of the 
assessment of bone quality and is used to assess the 
osteoporotic status of the bone for the prevention of 
osteoporotic fractures. As age increases, the bones 
become naturally thin as the existing bone breaks down 
faster than new bone made. As a result, bones calcium 
and other mineral are reduced and they become lighter, 
less dense and more brittle in weight (3). Bones can be 
broken when it becomes thin and weak. Therefore, 
thicker bones take longer to get osteoporosis (4). 

The World Health Organization defines obesity as the 
Body Mass Index (BMI) ≥ 30 kg/m2, the overweight as a 
BMI = 25 to 29.9 kg/m2, and the underweight BMI as 
<18.5 kg/m2. However, the relationship between high BMI 
and fracture risk is complex. The existence of a positive 
association between body size and bone mass is well 
established. Moreover, low body mass index (BMI) is a 
predictor of increased bone loss at the forearm. Therefore, 
interest in studying the influence of obesity and 
overweight on the risk of fracture has recently increased. 
However, the association at other skeletal regions between 
BMI, bone mass, and bone loss remains to be determined.

Since the sex-specific effects of BMI on the rapidly 
increasing prevalence of obesity are unclear, we aimed to 
research the association between BMI and therefore the 
risk of low BMD of the lumbar spine and femur separately.

PATIENTS AND METHODS

Study population and measurement of BMD

The present retrospective study was conducted in the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Sylhet. People who underwent DEXA scan 
from January 2018 till June 2019 formed the study 
subjects. DEXA Scanning was performed by one 
technician, and the interpretation was done by two 
nuclear medicine physicians. Height and weight were 
measured. BMI was calculated from the height and 
weight recorded while performing the DEXA scan on 
the formula weight (kg)/ [height (m)]2. The WHO 
criteria were used to classify respondents based on 
DEXA results.

DEXA Output

The output from the DEXA examination includes 
images of the body part scanned, quantitative data from 
the scanned area, including the bone mineral content 
(BMC), BMD, scanned area, T-scores, and Z-scores, 
and a graph of where the patient fits within the reference 
population.

Table I: The World Health Organization definitions 
of osteoporosis and osteopenia used to interpret 
lumbar spine, hip and forearm dual-energy x ray 
absorptiometry (DXA) scan results
____________________________________________
Terminology T‐score definition ____________________________________________

Normal T ⩾ −1.0
Osteopenia −2.5 < T < −1.0

Osteoporosis T ⩽ −2.5 ____________________________________________

Figure 1: Normal BMD measurement of lumbar 
spine (L1-L4)

Figure 2: Normal BMD measurement at both femora

Figure 3: Very low BMD measurement (osteoporotic) 
at lumbar spine

Figure 4: Very low BMD measurement (osteoporotic) 
at right femur

Statistical analysis

It includes the sociodemographic features and 
descriptive statistics to rule out the association between 
the DEXA scan results, BMI, and BMD status. First, the 
variables were analyzed in descriptive means and 
standard deviations. For continuous variables, including 
mean ± standard deviation (SD), and categorical data 
were presented as count and percentage (%). The 
statistical tests used in this study was chi-square tests. 
The variables considered were gender, age, and BMI. 
P-value less than 0.05 was considered significant. We 
examined the relationship between BMI and BMD(T 
score) by bivariate Pearson’s correlation for each study. 
An IBM SPSS Statistics 25 performed the statistical 
analyses; two-tailed p<0.05 was considered statistically 
significant.

RESULTS

The study population consisted of 152 individuals. 
Distribution of gender showed that 84.9% were females 
and the remaining were males. Age ranged from 23 to 85 
years. The mean and standard deviation of age was 
57.73 ± 13.30 years. The mean and standard deviation of 
right femur T-score, left femur T-score and lumbar spine 
T-score was -0.32 ± 1.25), -0.37 ± 1.28 and -1.67 ± 1.62 
respectively. The mean and standard deviation of BMI 
was 24.07 ± 4.19 kg/m2 (Table 1).

Table 1: General traits of the participants (mean ± 
standard deviation)

 Min Max Mean ± SD      

BMI 15.11 38.21 24.07 ± 4.19

Age (in years) 23.00 85.00 57.73 ± 13.30

Right Femur T-score -4.70 4.00 -0.32 ± 1.25

Left Femur T-score -4.20 3.30 -0.37 ± 1.28

Lumber Spine T-score -5.50 3.10 -1.67 ± 1.62      

In this study, 52.6 %of the patients had normal BMI. The 
respondents were classified in to two broad age groups, 
less than 60 and equal above 60years. About 49.3% in 
the study were in the age group of above 60 years. 
Approximately 52.6 % of the subjects were normal, 
30.3% patients were Overweight and 8.6% patients were 
obese. A detailed description is given in Table 2.

Table 2: Distribution of respondents according to 
age, gender, and BMI.

Variables Group Number Percentage

Gender Male 24 15.6

 Female 130 84.4

BMI Underweight 13 8.6

 Normal 80 52.6

 Overweight 46 30.3

 Obese 13 8.6

Age (in Years) < 60 77 50.7

 ≥ 60 75 49.3            

This study also showed that about 2 % and 34.2% had 
osteoporosis in the right femur and lumbar spine, 

respectively. According to gender, female patients 
suffered from osteopenia and osteoporosis in the right 
femur of about 24.3 % and 2 % respectively and for 
lumbar spine 27% and 34.2 % respectively. In male 
patients,17.4% and 17.4% suffered from osteopenia 
and osteoporosis in lumbar spine respectively and rest 
had normal BMD. According to BMI from right 
femur, about 46.2% were osteopenia and under 
weight, among the patients with normal weight, 60.4% 
patients were with normal BMD. A detailed 
description is given in Table 3.
Table 3: Distribution of bone mineral density according 
to independent factors for right femur and lumbar spine

For further analysis, the whole group based on the 
DEXA scan result was divided as normal and low BMD. 
There were 112 (73.7%) patients with normal BMD in 
right femur and 40 (26.3%) with low BMD. In the 
lumbar spine, normal BMD was found in 59 (38.8%) 
patients and 93 (61.2%) patients with low BMD. 
Statistically significant association (p = <0.001 in right 
femur and p =0.022 in lumbar spine) was found between 
different age groups and low BMD. There was 
significant association (p = 0.005) between gender and 
low BMD in lumbar spine but lack of association (p = 
0.978) in right femur. According to BMI compares to
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ABSTRACT
Background: It had been a general observation that the number of 
female patients undergoing SPECT myocardial perfusion imaging 
(MPI) is lower per week.This study was done to find out their 
proportionand association among their symptoms, history of (h/o) 
acute coronary syndrome (ACS) and corresponding myocardial 
perfusion.

Patients and methods:This cross sectional retrospective study was 
conducted in 2017 on a group of patients who underwent gated 
SPECT myocardial perfusion imaging (GSMPI)from February 2005 
to October 2016. Clinical record files and image files of all female 
patients were selected for analysis. The symptoms were 
retrospectively categorized according to New York Heart 
Association (NYHA) class while the patients were categorized 
according to their h/o ACS and myocardial perfusion in each patient 
was categorized as normal or perfusion defect. Data were analyzed 
using SPSS v.20. 

Results:Among 1347 patients undergoing GSMPI 196 (14.6%) were 
female with a 4.4-fold increase in number over 12 years. Mean age 
was 51.8 ± 10.1 (27-80). Symptom categorization assigned 84 
patients in NYHA class I and 112 in NYHA class II. There was no 
h/o ACS in 143 while 53 had a previous h/o hospitalization due to 
ACS. GSMPI revealed normal perfusion in 156 patients with mean 
left ventricular ejection fraction (LVEF) of 66.6 ± 13.6. Perfusion 
defect was present in 40 patients with mean LVEF of 45.5 ± 15.8. 
NYHA class of symptoms was not associated with perfusion status 
(p > 0.05).H/o ACS was found to have association both with NYHA 
class of symptoms and with perfusions status (p < 0.05). 

Conclusions: Proportion of female patients undergoing GSMPI is 
low. Presence of perfusion defect in female was not associated with 
NYHA class of symptom.

Key words: Myocardial perfusion imaging, gated SPECT, female, 
perfusion defect, LVEF, symptom.
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INTRODUCTION 
Ischemic heart disease (IHD) in women has unique 
manifestations of symptoms, distribution of prevalence 
and, complex underlying pathophysiology (1). With an 

increasedrisk of obstructive coronary artery disease 
(CAD) in women, hospitalization with ST-segment 
elevation acute coronary syndrome (ACS) have higher 
in-hospital mortality (1) as well as a poor peri-procedural 
outcome (2). This warrants a smart use of screening and 
diagnostic tools for better prevention and efficient 
treatment of cardiovascular disease (CVD) in women (3).

While the CVD prevalence is on a steady rise for the last 
four decades, both genders are being equally affected by 
the disease (4). Gated SPECT myocardial perfusion 
imaging (GSMPI) has been aiding the management of 
CAD for the past two decades in Bangladesh (5). It has 
been generally observed that the proportion of females is 
relatively lower per week among the patients undergoing 
GSMPI at the National Institute of Nuclear Medicine & 
Allied Sciences (NINMAS). This study was done first, to 
find out their proportion over the past years and then, to 
find an association among their presenting symptom 
categorized as the New York Heart Association (NYHA) 
class, history of h/o acute coronary syndrome (ACS), 
and corresponding myocardial perfusion status.

PATIENTS AND METHODS

This cross sectional retrospective study was conducted 
in 2017. Study population was a group of patients who 
were referred to Nuclear Cardiology Division of 
NINMAS from February 2005 to October 2016 for 
GSMPI. Clinical record files and image files of all 
female patients were selected from the divisional 
archivefor the purpose of reviewing and inclusion in the 
study. All relevant demographic and clinical data were 
documented. Presenting symptom of each patient were 
retrospectively categorized according to NYHA class. 
Patients were further categorized in to two groups 

according to their h/o ACS. Then perfusion was 
categorized as normal perfusion and perfusion defect 
which comprised ischemia, infarction and a 
combination of both. Data were analyzed using SPSS 
v.20. Continuous data were presented as means and 
standard deviations (SD) and value ranges. Categorical 
data were presented as frequencies and percentages. Chi 
square test of association was done where a p-value of    
< 0.05 was considered to be significant.

RESULTS

During the time span of 608 weeks, total 1347 patients 
underwent GSMPI at NINMAS. Among them 196 
(14.6%) were female with a mean age of 51.8 ± 10.1 
(27-80) years. Figure 1 shows a 4.4-fold increase in the 

number of female patients undergoing GSMPI at 
NINMAS over the study period. Table 1 shows clinical 
characteristics among the study patients. 

Figure 1: Temporal change in the number of female 
patients undergoing GSMPI per year at NINMAS 
over a period of 12 years

GSMPI revealed normal perfusion in 156 patients. As 
shown in figure 2, a representative post stress and rest 
GSMPI images of a 45 years old female who with a 
history of hospital management as a case of acute 
coronary syndrome and rest ECG, echocardiogram and 
troponin I all within normal limits, being unable to 
undergo exercise ECG, underwent pharmacological 
stress GSMPI to reveal normal myocardial perfusion 
with normal global wall motion and thickening with 
LVEF >60%. Perfusion defect, comprising of ischemia 
or infarction or both together were seen in 40 patients.

Figure 3 shows a representative post stress and rest 
GSMPI images in a 55 years old female. With >10 years 
history of uncontrolled diabetes mellitus, she was found 
to have inferior wall hypokinesia and LVEF of 40% 
during an echocardiogram as a part of routine check-up; 
being unable to undergo exercise ECG, underwent 
pharmacological stress GSMPI to reveal fixed perfusion 
defects over triple vessels territory affecting 30% of 
total myocardium. EDV and EF were 156 ml and 45% at 
stress and 133 ml and 37% at rest.

Table 1: Clinical characteristics among the study patients
_____________________________________________________________________________________________
Traits Frequency Age  GSMPI LVEF  GSMPI LVEF 
   at rest at stress _____________________________________________________________________________________________
Coronary Angiogram    
Triple vessel disease  18 55.2±10.1 52.3±19.2 52.7±17.9
Double vessel disease  14 58.4±8.9 55.2±18.2 56.6±14.5
Single vessel disease  29 48.9±10.3 54.4±15.7 57.8±20.5
Normal  12 47.1±13.1 67.3±12.3 68.1±10.3
Not done  123 51.8±9.4 65.7±15.2 68.9±14.9
Previous Coronary 
Revascularization    
Thrombolysis 03 53.3±13.6 46.0±22.7 38.3±21.4
Cardiac surgery 10 56.7±9.3 59.3±10.4 58.5±13.2
Angioplasty 15 55.8±9.1 60.4±19.1 67.0±17.8
Severe LV dysfunction on GSMPI    
LVEF < 40% EDV > 140 11 54.3±13.4 26.7±7.9 28.9±5.7
Reduced LVEF at stress 04 56.8±7.1 30.5±6.9 24.3±4.9
Dilated LV at stress 04 60.0±8.5 23.3±7.2 26.8±5.9
Stress category    
Dobutamine stress echo  84 (positive in nine) 52.6±10.2 62.1±17.2 63.6±17.9
Exercise treadmill 41 (positive in 12) 50.2±8.1 67.5±10 70.8±9.9
Adenosine stress 60 50.5±11.4 61.3±14.7 63.1±17.5
Rest MPI 11 52.7±12.1 43.1±18.9 -
Symptom category    
NYHA class I 84 51.3±10.3 60.1±15.5 62.5±15.9
NYHA class II 112 52.3±9.9 63.7±17.2 66.9±17.0
H/o ACS    
No h/o ACS 143 51.5±9.6 65.7±14.4 68.8±14.7
With h/o ACS 53 52.8±11.1 52.3±18.2 53.5±17.4
Perfusion category    
Normal Perfusion 156 51.7±9.6 66.6±13.6 69.9±13.5
Abnormal Perfusion 40 52.3±11.8 45.5±15.8 44.9±13.4
_______________________________________________________________

Among the 156 patients with normal perfusion, the 
mean left ventricular ejection fraction (LVEF) was 66.6 
± 11.2 and 66 had NYHA class I symptom while 90 had 
NYHA class II symptom (Table 2). Perfusion defect 
was present in 40 patients with mean LVEF of 45.5 ± 
15.7, of them 18 had NYHA class I symptom and 22 
had NYHA class II symptom (Table 2). The Pearson 
Chi-square value for association between symptom 
class versus perfusion status is 0.094 with the two-sided 
asymptotic p-value being 0.76.

Table 2: Distribution of NYHA class of symptomsaccording 
to perfusion status 
____________________________________________
 Normal Abnormal
  perfusion  perfusion ____________________________________________
NYHA class I 66 18
NYHA class II 90 22 ____________________________________________

Among the 53 patients with previous H/O ACS, 29 had 
NYHA class I symptoms and 24 had NYHA class II 
symptoms (Table 3). The Pearson Chi-square value for 
association between symptom class versus H/O ACS is 
4.17 with the two-sided asymptotic p-value being 0.04.

Table 3: Distribution of NYHA class of symptoms 
according to h/o ACS
____________________________________________
 No H/O ACS H/O ACS ____________________________________________

NYHA class I 55 29
NYHA class II 88 24 ____________________________________________

Total 18 (9%) patients had reversible perfusion defect 
on scan (no previous H/O ACS) and 31 (~16%)  patients 
despite a previous H/O ACS had normal myocardial 
perfusion (Table 4).However, the Pearson Chi-square 
value of 19.9 with the two-sided asymptotic p-value 
being < 0.001indicates an association between perfusion 
status versus H/O ACS.

Table 4: Distribution of perfusion status according to 
history of ACS
____________________________________________
 No H/O ACS H/O ACS ____________________________________________

Normal perfusion 125 31
Perfusion defect 18 22 ____________________________________________

To sum up, the NYHA class of symptoms was not found 
to be associated with GSMPI derived perfusion status (p 
> 0.05) in this series of female patients. Additionally, the 
H/O ACS was found to have strong association both 
with NYHA class of symptoms and with GSMPI 
derived perfusions status (p < 0.05).

DISCUSSION

In this series, 14.6% was the proportion of female 
patients against the total patient pool undergoing GSMPI 
over 12 years, although with a 4.4-fold increase of the 
total number of patients in the year-2016, the last time 
point of data inclusion in comparison to year-2005, the 
point of the first set of data availability. The International 
Atomic Energy Agency Nuclear Cardiology Protocols 
Study Registry (6), which did not include data from 
Bangladesh, comprises GSMPI data from 7911 patients 
from 65 continents. Though the cumulated proportion of 
females in this study was 41% the actual proportion 
varied from <25% to ≥55% among the countries. 
However, the weighted pool prevalence for 
cardiovascular disease was the same 3% for both genders 
with a 0.12% per-year rise of prevalence over 39 years, 
in a recent meta-analysis of 13 studies comprising of 
129,740 persons (4).

In this series, 31% of patients who were referred for 
GSMPI had significant coronary artery disease. In a 
recent series of patients undergoing diagnostic 
angiography in a tertiary hospital the reported 
proportion of normal coronary angiogram was 25% (7). 
The proportion of coronary revascularization was 14% 
with the proportion of severe LV dysfunction being 
5.6% among all female patients who underwent GSMPI. 
The proportion of female patients was 3% in a series on 
coronary revascularization (8) and 4% in another series 
of severe LV dysfunction (5) in patients of both genders 
undergoing GSMPI.

The major proportion of patients underwent dobutamine 
stress echo in this series of symptomatic female patients, 
where 10.7% were found positive for inducible 
myocardial ischemia. Stress echocardiography is known 
to be of high diagnostic accuracy in women with chest 
pain (9) even if there is a low cardiovascular risk profile 

(10) whereas its combination with GSMPI can aid 
decision for revascularization and prediction of 
prognosis (11). Among the patients undergoing exercise 
treadmill stress, 29% were found positive for inducible 
ischemia. A series from Bangladesh found the false 
positive rate for treadmill test in women to be 35% (12). 
A recent meta-analysis not only reconfirms the higher 
false positivity of treadmill stress in women but also 
assigns this attribute particularly to perimenopausal 
women (13), while compromised coronary perfusion in 
postmenopausal women may be reflected by a lower 
peak rate pressure product (14). Although the reduced 
exercise capacity in women can result from an 
underlying coronary microvascular dysfunction or a 
non-obstructive CAD(15), the Asian women reportedly 
have a mismatched prevalence of CAD with the risk 
factor derived pre-test probability (16). Adenosine stress 
was used in 30.6% of female patients as per clinical 
recommendation and was found to be generally 
well-tolerated and better accepted than the other two 
modalities, a fact that deserves another systematic 
investigation to be fitted in the routine clinical protocol.

This series fails to find an association between NYHA 
class of symptoms with myocardial perfusion status 
defined as normal or abnormal. This in turn supports the 
recommendation for using the ‘Activities of Daily Living’ 
or the ‘Duke Activity Status Index’ in combination with 
an ‘IHD risk estimate’ for evaluation of symptomatic 
women towards their candidacy for stress GSMPI. (17). 
Though there was a statistical association between the 
classes of symptoms and H/O ACS, the larger proportion 
of patients in both the class of symptoms had no previous 
H/O ACS. On the contrary, 9% of all the symptomatic 
patients were detected with new myocardial ischemia. 
Paradoxically, normal myocardial perfusion in ~16% 
despite receiving treatment for ACS indicates a 
non-obstructive CAD that is known to occur with a rate of 
10-25% (1). Altogether our findings support the necessity 
of increasing the application of stress GSMPI in women 
because they, on the one end, can have more symptoms 
despite non-obstructive CADs, on the other end, can have 
a less symptomatic progression of microvascular 
dysfunction coexisting with metabolic disease (1,17). 

Moreover, stress SPECT imaging of myocardial perfusion 
is appropriate in an individual of any pretest probability if 
the ECG is uninterpretable or there is an inability to 
exercise (17).

CONCLUSION

Despite the proportion of female patients undergoing 
GSMPI has remained low, a temporal increase in the 
number of patients indicates increased acceptance of 
GSMPI by the clinicians and patients. We recommend 
that the application of pharmacological stress GSMPI 
should further increase among women.
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ABSTRACT
With an aging population, osteoporosis is increasingly becoming a 
public health concern. Bangladesh has a high incidence of 
osteoporosis and occurs among a relatively younger age group than 
in the developed world. There are several factors that could be 
associated with bone mineral density (BMD). We are keen to 
determine the association with BMD and BMI. The study was 
carried out on 152 patients who were referred to INMAS for dual 
energy X- ray absorptiometry (DEXA) measurement of bone mineral 
density (BMD) during the periods of January 2018 to July 2019. 
BMD was measured at right femoral neck and lumbar spines. Data 
about age and sex, BMI were recorded. Reporting was done 
according to the T score following WHO criteria. Prevalence were 
compared using chi-squared tests. Among 152 patients, 84.9% were 
females and 15.1% were males. Results showed for right femur that 
normal bone density in 91 (59.1%), osteopenia in 54 (35.1%), 
osteoporosis in 9 (5.8%) and BMD in spine was normal in 57 
(37.0%) osteopenia in 44 (28.6%), osteoporosis in 53 (34.4%). 
About 60% of the study population was normal weight and others 
were underweighted or overweighed. Status of BMD was associated 
with BMI in the lumbar spine and femur. In this study group, total 
61.2% and 26.3%were found low BMD in spine and right femur 
respectively. In age group ≥ 60 years, low BMD in spinewas 72.0% 
that is 42.29% higher compare to below 60 years’ group 
(50.6%).Correlation of BMI with lumbar spine T score, right femur 
and left femur T score were measured by Pearson’s correlation 
coefficient test. Positive significant Pearson’s correlation was 
observedbetween BMI with spine T score (r = 0.397; p = <0.001), 
BMI with right femur T score (r = 0.347; p = <0.001) and BMI with 
left femur T score (r = 0.382; p = <0.001).

Keywords: Osteoporosis, Bone mineral density, Dual energy 
x-ray absorptiometry (DEXA), Body Mass Index
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INTRODUCTION

Osteoporosis, which was once considered a disease of 
the elderly, but now it is occurred in any age whose 
conventional bone mineral density (BMD) has dropped 

to a critical threshold (1).Thus, osteoporosis has become 
a global health problem. The amount of BMD acquired 
during childhood and adolescence may be important in 
reducing the risk of osteoporosis in the future. The 
number of osteoporosis patients has increased every 
year due to the growth of the elderly population in 
Bangladesh (2). BMD is a necessary component of the 
assessment of bone quality and is used to assess the 
osteoporotic status of the bone for the prevention of 
osteoporotic fractures. As age increases, the bones 
become naturally thin as the existing bone breaks down 
faster than new bone made. As a result, bones calcium 
and other mineral are reduced and they become lighter, 
less dense and more brittle in weight (3). Bones can be 
broken when it becomes thin and weak. Therefore, 
thicker bones take longer to get osteoporosis (4). 

The World Health Organization defines obesity as the 
Body Mass Index (BMI) ≥ 30 kg/m2, the overweight as a 
BMI = 25 to 29.9 kg/m2, and the underweight BMI as 
<18.5 kg/m2. However, the relationship between high BMI 
and fracture risk is complex. The existence of a positive 
association between body size and bone mass is well 
established. Moreover, low body mass index (BMI) is a 
predictor of increased bone loss at the forearm. Therefore, 
interest in studying the influence of obesity and 
overweight on the risk of fracture has recently increased. 
However, the association at other skeletal regions between 
BMI, bone mass, and bone loss remains to be determined.

Since the sex-specific effects of BMI on the rapidly 
increasing prevalence of obesity are unclear, we aimed to 
research the association between BMI and therefore the 
risk of low BMD of the lumbar spine and femur separately.

PATIENTS AND METHODS

Study population and measurement of BMD

The present retrospective study was conducted in the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Sylhet. People who underwent DEXA scan 
from January 2018 till June 2019 formed the study 
subjects. DEXA Scanning was performed by one 
technician, and the interpretation was done by two 
nuclear medicine physicians. Height and weight were 
measured. BMI was calculated from the height and 
weight recorded while performing the DEXA scan on 
the formula weight (kg)/ [height (m)]2. The WHO 
criteria were used to classify respondents based on 
DEXA results.

DEXA Output

The output from the DEXA examination includes 
images of the body part scanned, quantitative data from 
the scanned area, including the bone mineral content 
(BMC), BMD, scanned area, T-scores, and Z-scores, 
and a graph of where the patient fits within the reference 
population.

Table I: The World Health Organization definitions 
of osteoporosis and osteopenia used to interpret 
lumbar spine, hip and forearm dual-energy x ray 
absorptiometry (DXA) scan results
____________________________________________
Terminology T‐score definition____________________________________________

Normal T ⩾ −1.0
Osteopenia −2.5 < T < −1.0

Osteoporosis T ⩽ −2.5____________________________________________

Figure 1 : Normal BMD measurement of lumbar 
spine (L1-L4)

Figure 2: Normal BMD measurement at both femora

Figure 3: Very low BMD measurement (osteoporotic) 
at lumbar spine

Figure 4: Very low BMD measurement (osteoporotic) 
at right femur

Statistical analysis

It includes the sociodemographic features and 
descriptive statistics to rule out the association between 
the DEXA scan results, BMI, and BMD status. First, the 
variables were analyzed in descriptive means and 
standard deviations. For continuous variables, including 
mean ± standard deviation (SD), and categorical data 
were presented as count and percentage (%). The 
statistical tests used in this study was chi-square tests. 
The variables considered were gender, age, and BMI. 
P-value less than 0.05 was considered significant. We 
examined the relationship between BMI and BMD(T 
score) by bivariate Pearson’s correlation for each study. 
An IBM SPSS Statistics 25 performed the statistical 
analyses; two-tailed p<0.05 was considered statistically 
significant.

RESULTS

The study population consisted of 152 individuals. 
Distribution of gender showed that 84.9% were females 
and the remaining were males. Age ranged from 23 to 85 
years. The mean and standard deviation of age was 
57.73 ± 13.30 years. The mean and standard deviation of 
right femur T-score, left femur T-score and lumbar spine 
T-score was -0.32 ± 1.25), -0.37 ± 1.28 and -1.67 ± 1.62 
respectively. The mean and standard deviation of BMI 
was 24.07 ± 4.19 kg/m2 (Table 1).

Table 1: General traits of the participants (mean ± 
standard deviation)

 Min Max Mean ± SD      

BMI 15.11 38.21 24.07 ± 4.19

Age (in years) 23.00 85.00 57.73 ± 13.30

Right Femur T-score -4.70 4.00 -0.32 ± 1.25

Left Femur T-score -4.20 3.30 -0.37 ± 1.28

Lumber Spine T-score -5.50 3.10 -1.67 ± 1.62      

In this study, 52.6 %of the patients had normal BMI. The 
respondents were classified in to two broad age groups, 
less than 60 and equal above 60years. About 49.3% in 
the study were in the age group of above 60 years. 
Approximately 52.6 % of the subjects were normal, 
30.3% patients were Overweight and 8.6% patients were 
obese. A detailed description is given in Table 2.

Table 2: Distribution of respondents according to 
age, gender, and BMI.

Variables Group Number Percentage

Gender Male 24 15.6

 Female 130 84.4

BMI Underweight 13 8.6

 Normal 80 52.6

 Overweight 46 30.3

 Obese 13 8.6

Age (in Years) < 60 77 50.7

 ≥ 60 75 49.3            

This study also showed that about 2 % and 34.2% had 
osteoporosis in the right femur and lumbar spine, 

respectively. According to gender, female patients 
suffered from osteopenia and osteoporosis in the right 
femur of about 24.3 % and 2 % respectively and for 
lumbar spine 27% and 34.2 % respectively. In male 
patients,17.4% and 17.4% suffered from osteopenia 
and osteoporosis in lumbar spine respectively and rest 
had normal BMD. According to BMI from right 
femur, about 46.2% were osteopenia and under 
weight, among the patients with normal weight, 60.4% 
patients were with normal BMD. A detailed 
description is given in Table 3.
Table 3: Distribution of bone mineral density according 
to independent factors for right femur and lumbar spine

For further analysis, the whole group based on the 
DEXA scan result was divided as normal and low BMD. 
There were 112 (73.7%) patients with normal BMD in 
right femur and 40 (26.3%) with low BMD. In the 
lumbar spine, normal BMD was found in 59 (38.8%) 
patients and 93 (61.2%) patients with low BMD. 
Statistically significant association (p = <0.001 in right 
femur and p = 0.022 in lumbar spine) was found between 
different age groups and low BMD. There was 
significant association (p = 0.005) between gender and 
low BMD in lumbar spine but lack of association (p = 
0.978) in right femur. According to BMI compares to
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ABSTRACT
Background: It had been a general observation that the number of 
female patients undergoing SPECT myocardial perfusion imaging 
(MPI) is lower per week.This study was done to find out their 
proportionand association among their symptoms, history of (h/o) 
acute coronary syndrome (ACS) and corresponding myocardial 
perfusion.

Patients and methods:This cross sectional retrospective study was 
conducted in 2017 on a group of patients who underwent gated 
SPECT myocardial perfusion imaging (GSMPI)from February 2005 
to October 2016. Clinical record files and image files of all female 
patients were selected for analysis. The symptoms were 
retrospectively categorized according to New York Heart 
Association (NYHA) class while the patients were categorized 
according to their h/o ACS and myocardial perfusion in each patient 
was categorized as normal or perfusion defect. Data were analyzed 
using SPSS v.20. 

Results:Among 1347 patients undergoing GSMPI 196 (14.6%) were 
female with a 4.4-fold increase in number over 12 years. Mean age 
was 51.8 ± 10.1 (27-80). Symptom categorization assigned 84 
patients in NYHA class I and 112 in NYHA class II. There was no 
h/o ACS in 143 while 53 had a previous h/o hospitalization due to 
ACS. GSMPI revealed normal perfusion in 156 patients with mean 
left ventricular ejection fraction (LVEF) of 66.6 ± 13.6. Perfusion 
defect was present in 40 patients with mean LVEF of 45.5 ± 15.8. 
NYHA class of symptoms was not associated with perfusion status 
(p > 0.05).H/o ACS was found to have association both with NYHA 
class of symptoms and with perfusions status (p < 0.05). 

Conclusions: Proportion of female patients undergoing GSMPI is 
low. Presence of perfusion defect in female was not associated with 
NYHA class of symptom.

Key words: Myocardial perfusion imaging, gated SPECT, female, 
perfusion defect, LVEF, symptom.
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INTRODUCTION 
Ischemic heart disease (IHD) in women has unique 
manifestations of symptoms, distribution of prevalence 
and, complex underlying pathophysiology (1). With an 

increasedrisk of obstructive coronary artery disease 
(CAD) in women, hospitalization with ST-segment 
elevation acute coronary syndrome (ACS) have higher 
in-hospital mortality (1) as well as a poor peri-procedural 
outcome (2). This warrants a smart use of screening and 
diagnostic tools for better prevention and efficient 
treatment of cardiovascular disease (CVD) in women (3).

While the CVD prevalence is on a steady rise for the last 
four decades, both genders are being equally affected by 
the disease (4). Gated SPECT myocardial perfusion 
imaging (GSMPI) has been aiding the management of 
CAD for the past two decades in Bangladesh (5). It has 
been generally observed that the proportion of females is 
relatively lower per week among the patients undergoing 
GSMPI at the National Institute of Nuclear Medicine & 
Allied Sciences (NINMAS). This study was done first, to 
find out their proportion over the past years and then, to 
find an association among their presenting symptom 
categorized as the New York Heart Association (NYHA) 
class, history of h/o acute coronary syndrome (ACS), 
and corresponding myocardial perfusion status.

PATIENTS AND METHODS

This cross sectional retrospective study was conducted 
in 2017. Study population was a group of patients who 
were referred to Nuclear Cardiology Division of 
NINMAS from February 2005 to October 2016 for 
GSMPI. Clinical record files and image files of all 
female patients were selected from the divisional 
archivefor the purpose of reviewing and inclusion in the 
study. All relevant demographic and clinical data were 
documented. Presenting symptom of each patient were 
retrospectively categorized according to NYHA class. 
Patients were further categorized in to two groups 

according to their h/o ACS. Then perfusion was 
categorized as normal perfusion and perfusion defect 
which comprised ischemia, infarction and a 
combination of both. Data were analyzed using SPSS 
v.20. Continuous data were presented as means and 
standard deviations (SD) and value ranges. Categorical 
data were presented as frequencies and percentages. Chi 
square test of association was done where a p-value of    
< 0.05 was considered to be significant.

RESULTS

During the time span of 608 weeks, total 1347 patients 
underwent GSMPI at NINMAS. Among them 196 
(14.6%) were female with a mean age of 51.8 ± 10.1 
(27-80) years. Figure 1 shows a 4.4-fold increase in the 

number of female patients undergoing GSMPI at 
NINMAS over the study period. Table 1 shows clinical 
characteristics among the study patients. 

Figure 1: Temporal change in the number of female 
patients undergoing GSMPI per year at NINMAS 
over a period of 12 years

GSMPI revealed normal perfusion in 156 patients. As 
shown in figure 2, a representative post stress and rest 
GSMPI images of a 45 years old female who with a 
history of hospital management as a case of acute 
coronary syndrome and rest ECG, echocardiogram and 
troponin I all within normal limits, being unable to 
undergo exercise ECG, underwent pharmacological 
stress GSMPI to reveal normal myocardial perfusion 
with normal global wall motion and thickening with 
LVEF >60%. Perfusion defect, comprising of ischemia 
or infarction or both together were seen in 40 patients.

Figure 3 shows a representative post stress and rest 
GSMPI images in a 55 years old female. With >10 years 
history of uncontrolled diabetes mellitus, she was found 
to have inferior wall hypokinesia and LVEF of 40% 
during an echocardiogram as a part of routine check-up; 
being unable to undergo exercise ECG, underwent 
pharmacological stress GSMPI to reveal fixed perfusion 
defects over triple vessels territory affecting 30% of 
total myocardium. EDV and EF were 156 ml and 45% at 
stress and 133 ml and 37% at rest.

Table 1: Clinical characteristics among the study patients
_____________________________________________________________________________________________
Traits Frequency Age  GSMPI LVEF  GSMPI LVEF 
   at rest at stress _____________________________________________________________________________________________
Coronary Angiogram    
Triple vessel disease  18 55.2±10.1 52.3±19.2 52.7±17.9
Double vessel disease  14 58.4±8.9 55.2±18.2 56.6±14.5
Single vessel disease  29 48.9±10.3 54.4±15.7 57.8±20.5
Normal  12 47.1±13.1 67.3±12.3 68.1±10.3
Not done  123 51.8±9.4 65.7±15.2 68.9±14.9
Previous Coronary 
Revascularization    
Thrombolysis 03 53.3±13.6 46.0±22.7 38.3±21.4
Cardiac surgery 10 56.7±9.3 59.3±10.4 58.5±13.2
Angioplasty 15 55.8±9.1 60.4±19.1 67.0±17.8
Severe LV dysfunction on GSMPI    
LVEF < 40% EDV > 140 11 54.3±13.4 26.7±7.9 28.9±5.7
Reduced LVEF at stress 04 56.8±7.1 30.5±6.9 24.3±4.9
Dilated LV at stress 04 60.0±8.5 23.3±7.2 26.8±5.9
Stress category    
Dobutamine stress echo  84 (positive in nine) 52.6±10.2 62.1±17.2 63.6±17.9
Exercise treadmill 41 (positive in 12) 50.2±8.1 67.5±10 70.8±9.9
Adenosine stress 60 50.5±11.4 61.3±14.7 63.1±17.5
Rest MPI 11 52.7±12.1 43.1±18.9 -
Symptom category    
NYHA class I 84 51.3±10.3 60.1±15.5 62.5±15.9
NYHA class II 112 52.3±9.9 63.7±17.2 66.9±17.0
H/o ACS    
No h/o ACS 143 51.5±9.6 65.7±14.4 68.8±14.7
With h/o ACS 53 52.8±11.1 52.3±18.2 53.5±17.4
Perfusion category    
Normal Perfusion 156 51.7±9.6 66.6±13.6 69.9±13.5
Abnormal Perfusion 40 52.3±11.8 45.5±15.8 44.9±13.4
_______________________________________________________________

Among the 156 patients with normal perfusion, the 
mean left ventricular ejection fraction (LVEF) was 66.6 
± 11.2 and 66 had NYHA class I symptom while 90 had 
NYHA class II symptom (Table 2). Perfusion defect 
was present in 40 patients with mean LVEF of 45.5 ± 
15.7, of them 18 had NYHA class I symptom and 22 
had NYHA class II symptom (Table 2). The Pearson 
Chi-square value for association between symptom 
class versus perfusion status is 0.094 with the two-sided 
asymptotic p-value being 0.76.

Table 2: Distribution of NYHA class of symptomsaccording 
to perfusion status 
____________________________________________
 Normal Abnormal
  perfusion  perfusion ____________________________________________
NYHA class I 66 18
NYHA class II 90 22 ____________________________________________

Among the 53 patients with previous H/O ACS, 29 had 
NYHA class I symptoms and 24 had NYHA class II 
symptoms (Table 3). The Pearson Chi-square value for 
association between symptom class versus H/O ACS is 
4.17 with the two-sided asymptotic p-value being 0.04.

Table 3: Distribution of NYHA class of symptoms 
according to h/o ACS
____________________________________________
 No H/O ACS H/O ACS ____________________________________________

NYHA class I 55 29
NYHA class II 88 24 ____________________________________________

Total 18 (9%) patients had reversible perfusion defect 
on scan (no previous H/O ACS) and 31 (~16%)  patients 
despite a previous H/O ACS had normal myocardial 
perfusion (Table 4).However, the Pearson Chi-square 
value of 19.9 with the two-sided asymptotic p-value 
being < 0.001indicates an association between perfusion 
status versus H/O ACS.

Table 4: Distribution of perfusion status according to 
history of ACS
____________________________________________
 No H/O ACS H/O ACS ____________________________________________

Normal perfusion 125 31
Perfusion defect 18 22 ____________________________________________

To sum up, the NYHA class of symptoms was not found 
to be associated with GSMPI derived perfusion status (p 
> 0.05) in this series of female patients. Additionally, the 
H/O ACS was found to have strong association both 
with NYHA class of symptoms and with GSMPI 
derived perfusions status (p < 0.05).

DISCUSSION

In this series, 14.6% was the proportion of female 
patients against the total patient pool undergoing GSMPI 
over 12 years, although with a 4.4-fold increase of the 
total number of patients in the year-2016, the last time 
point of data inclusion in comparison to year-2005, the 
point of the first set of data availability. The International 
Atomic Energy Agency Nuclear Cardiology Protocols 
Study Registry (6), which did not include data from 
Bangladesh, comprises GSMPI data from 7911 patients 
from 65 continents. Though the cumulated proportion of 
females in this study was 41% the actual proportion 
varied from <25% to ≥55% among the countries. 
However, the weighted pool prevalence for 
cardiovascular disease was the same 3% for both genders 
with a 0.12% per-year rise of prevalence over 39 years, 
in a recent meta-analysis of 13 studies comprising of 
129,740 persons (4).

In this series, 31% of patients who were referred for 
GSMPI had significant coronary artery disease. In a 
recent series of patients undergoing diagnostic 
angiography in a tertiary hospital the reported 
proportion of normal coronary angiogram was 25% (7). 
The proportion of coronary revascularization was 14% 
with the proportion of severe LV dysfunction being 
5.6% among all female patients who underwent GSMPI. 
The proportion of female patients was 3% in a series on 
coronary revascularization (8) and 4% in another series 
of severe LV dysfunction (5) in patients of both genders 
undergoing GSMPI.

The major proportion of patients underwent dobutamine 
stress echo in this series of symptomatic female patients, 
where 10.7% were found positive for inducible 
myocardial ischemia. Stress echocardiography is known 
to be of high diagnostic accuracy in women with chest 
pain (9) even if there is a low cardiovascular risk profile 

(10) whereas its combination with GSMPI can aid 
decision for revascularization and prediction of 
prognosis (11). Among the patients undergoing exercise 
treadmill stress, 29% were found positive for inducible 
ischemia. A series from Bangladesh found the false 
positive rate for treadmill test in women to be 35% (12). 
A recent meta-analysis not only reconfirms the higher 
false positivity of treadmill stress in women but also 
assigns this attribute particularly to perimenopausal 
women (13), while compromised coronary perfusion in 
postmenopausal women may be reflected by a lower 
peak rate pressure product (14). Although the reduced 
exercise capacity in women can result from an 
underlying coronary microvascular dysfunction or a 
non-obstructive CAD(15), the Asian women reportedly 
have a mismatched prevalence of CAD with the risk 
factor derived pre-test probability (16). Adenosine stress 
was used in 30.6% of female patients as per clinical 
recommendation and was found to be generally 
well-tolerated and better accepted than the other two 
modalities, a fact that deserves another systematic 
investigation to be fitted in the routine clinical protocol.

This series fails to find an association between NYHA 
class of symptoms with myocardial perfusion status 
defined as normal or abnormal. This in turn supports the 
recommendation for using the ‘Activities of Daily Living’ 
or the ‘Duke Activity Status Index’ in combination with 
an ‘IHD risk estimate’ for evaluation of symptomatic 
women towards their candidacy for stress GSMPI. (17). 
Though there was a statistical association between the 
classes of symptoms and H/O ACS, the larger proportion 
of patients in both the class of symptoms had no previous 
H/O ACS. On the contrary, 9% of all the symptomatic 
patients were detected with new myocardial ischemia. 
Paradoxically, normal myocardial perfusion in ~16% 
despite receiving treatment for ACS indicates a 
non-obstructive CAD that is known to occur with a rate of 
10-25% (1). Altogether our findings support the necessity 
of increasing the application of stress GSMPI in women 
because they, on the one end, can have more symptoms 
despite non-obstructive CADs, on the other end, can have 
a less symptomatic progression of microvascular 
dysfunction coexisting with metabolic disease (1,17). 

Moreover, stress SPECT imaging of myocardial perfusion 
is appropriate in an individual of any pretest probability if 
the ECG is uninterpretable or there is an inability to 
exercise (17).

CONCLUSION

Despite the proportion of female patients undergoing 
GSMPI has remained low, a temporal increase in the 
number of patients indicates increased acceptance of 
GSMPI by the clinicians and patients. We recommend 
that the application of pharmacological stress GSMPI 
should further increase among women.
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ABSTRACT
With an aging population, osteoporosis is increasingly becoming a 
public health concern. Bangladesh has a high incidence of 
osteoporosis and occurs among a relatively younger age group than 
in the developed world. There are several factors that could be 
associated with bone mineral density (BMD). We are keen to 
determine the association with BMD and BMI. The study was 
carried out on 152 patients who were referred to INMAS for dual 
energy X- ray absorptiometry (DEXA) measurement of bone mineral 
density (BMD) during the periods of January 2018 to July 2019. 
BMD was measured at right femoral neck and lumbar spines. Data 
about age and sex, BMI were recorded. Reporting was done 
according to the T score following WHO criteria. Prevalence were 
compared using chi-squared tests. Among 152 patients, 84.9% were 
females and 15.1% were males. Results showed for right femur that 
normal bone density in 91 (59.1%), osteopenia in 54 (35.1%), 
osteoporosis in 9 (5.8%) and BMD in spine was normal in 57 
(37.0%) osteopenia in 44 (28.6%), osteoporosis in 53 (34.4%). 
About 60% of the study population was normal weight and others 
were underweighted or overweighed. Status of BMD was associated 
with BMI in the lumbar spine and femur. In this study group, total 
61.2% and 26.3%were found low BMD in spine and right femur 
respectively. In age group ≥ 60 years, low BMD in spinewas 72.0% 
that is 42.29% higher compare to below 60 years’ group 
(50.6%).Correlation of BMI with lumbar spine T score, right femur 
and left femur T score were measured by Pearson’s correlation 
coefficient test. Positive significant Pearson’s correlation was 
observedbetween BMI with spine T score (r = 0.397; p = <0.001), 
BMI with right femur T score (r = 0.347; p = <0.001) and BMI with 
left femur T score (r = 0.382; p = <0.001).

Keywords: Osteoporosis, Bone mineral density, Dual energy 
x-ray absorptiometry (DEXA), Body Mass Index
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INTRODUCTION

Osteoporosis, which was once considered a disease of 
the elderly, but now it is occurred in any age whose 
conventional bone mineral density (BMD) has dropped 

to a critical threshold (1).Thus, osteoporosis has become 
a global health problem. The amount of BMD acquired 
during childhood and adolescence may be important in 
reducing the risk of osteoporosis in the future. The 
number of osteoporosis patients has increased every 
year due to the growth of the elderly population in 
Bangladesh (2). BMD is a necessary component of the 
assessment of bone quality and is used to assess the 
osteoporotic status of the bone for the prevention of 
osteoporotic fractures. As age increases, the bones 
become naturally thin as the existing bone breaks down 
faster than new bone made. As a result, bones calcium 
and other mineral are reduced and they become lighter, 
less dense and more brittle in weight (3). Bones can be 
broken when it becomes thin and weak. Therefore, 
thicker bones take longer to get osteoporosis (4). 

The World Health Organization defines obesity as the 
Body Mass Index (BMI) ≥ 30 kg/m2, the overweight as a 
BMI = 25 to 29.9 kg/m2, and the underweight BMI as 
<18.5 kg/m2. However, the relationship between high BMI 
and fracture risk is complex. The existence of a positive 
association between body size and bone mass is well 
established. Moreover, low body mass index (BMI) is a 
predictor of increased bone loss at the forearm. Therefore, 
interest in studying the influence of obesity and 
overweight on the risk of fracture has recently increased. 
However, the association at other skeletal regions between 
BMI, bone mass, and bone loss remains to be determined.

Since the sex-specific effects of BMI on the rapidly 
increasing prevalence of obesity are unclear, we aimed to 
research the association between BMI and therefore the 
risk of low BMD of the lumbar spine and femur separately.

PATIENTS AND METHODS

Study population and measurement of BMD

The present retrospective study was conducted in the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Sylhet. People who underwent DEXA scan 
from January 2018 till June 2019 formed the study 
subjects. DEXA Scanning was performed by one 
technician, and the interpretation was done by two 
nuclear medicine physicians. Height and weight were 
measured. BMI was calculated from the height and 
weight recorded while performing the DEXA scan on 
the formula weight (kg)/ [height (m)]2. The WHO 
criteria were used to classify respondents based on 
DEXA results.

DEXA Output

The output from the DEXA examination includes 
images of the body part scanned, quantitative data from 
the scanned area, including the bone mineral content 
(BMC), BMD, scanned area, T-scores, and Z-scores, 
and a graph of where the patient fits within the reference 
population.

Table I: The World Health Organization definitions 
of osteoporosis and osteopenia used to interpret 
lumbar spine, hip and forearm dual-energy x ray 
absorptiometry (DXA) scan results
____________________________________________
Terminology T‐score definition____________________________________________

Normal T ⩾ −1.0
Osteopenia −2.5 < T < −1.0

Osteoporosis T ⩽ −2.5____________________________________________

Figure 1 : Normal BMD measurement of lumbar 
spine (L1-L4)

Figure 2: Normal BMD measurement at both femora

Figure 3: Very low BMD measurement (osteoporotic) 
at lumbar spine

Figure 4: Very low BMD measurement (osteoporotic) 
at right femur

Statistical analysis

It includes the sociodemographic features and 
descriptive statistics to rule out the association between 
the DEXA scan results, BMI, and BMD status. First, the 
variables were analyzed in descriptive means and 
standard deviations. For continuous variables, including 
mean ± standard deviation (SD), and categorical data 
were presented as count and percentage (%). The 
statistical tests used in this study was chi-square tests. 
The variables considered were gender, age, and BMI. 
P-value less than 0.05 was considered significant. We 
examined the relationship between BMI and BMD(T 
score) by bivariate Pearson’s correlation for each study. 
An IBM SPSS Statistics 25 performed the statistical 
analyses; two-tailed p<0.05 was considered statistically 
significant.

RESULTS

The study population consisted of 152 individuals. 
Distribution of gender showed that 84.9% were females 
and the remaining were males. Age ranged from 23 to 85 
years. The mean and standard deviation of age was 
57.73 ± 13.30 years. The mean and standard deviation of 
right femur T-score, left femur T-score and lumbar spine 
T-score was -0.32 ± 1.25), -0.37 ± 1.28 and -1.67 ± 1.62 
respectively. The mean and standard deviation of BMI 
was 24.07 ± 4.19 kg/m2 (Table 1).

Table 1: General traits of the participants (mean ± 
standard deviation)

 Min Max Mean ± SD      

BMI 15.11 38.21 24.07 ± 4.19

Age (in years) 23.00 85.00 57.73 ± 13.30

Right Femur T-score -4.70 4.00 -0.32 ± 1.25

Left Femur T-score -4.20 3.30 -0.37 ± 1.28

Lumber Spine T-score -5.50 3.10 -1.67 ± 1.62      

In this study, 52.6 %of the patients had normal BMI. The 
respondents were classified in to two broad age groups, 
less than 60 and equal above 60years. About 49.3% in 
the study were in the age group of above 60 years. 
Approximately 52.6 % of the subjects were normal, 
30.3% patients were Overweight and 8.6% patients were 
obese. A detailed description is given in Table 2.

Table 2: Distribution of respondents according to 
age, gender, and BMI.

Variables Group Number Percentage

Gender Male 24 15.6

 Female 130 84.4

BMI Underweight 13 8.6

 Normal 80 52.6

 Overweight 46 30.3

 Obese 13 8.6

Age (in Years) < 60 77 50.7

 ≥ 60 75 49.3            

This study also showed that about 2 % and 34.2% had 
osteoporosis in the right femur and lumbar spine, 

respectively. According to gender, female patients 
suffered from osteopenia and osteoporosis in the right 
femur of about 24.3 % and 2 % respectively and for 
lumbar spine 27% and 34.2 % respectively. In male 
patients,17.4% and 17.4% suffered from osteopenia 
and osteoporosis in lumbar spine respectively and rest 
had normal BMD. According to BMI from right 
femur, about 46.2% were osteopenia and under 
weight, among the patients with normal weight, 60.4% 
patients were with normal BMD. A detailed 
description is given in Table 3.
Table 3: Distribution of bone mineral density according 
to independent factors for right femur and lumbar spine

For further analysis, the whole group based on the 
DEXA scan result was divided as normal and low BMD. 
There were 112 (73.7%) patients with normal BMD in 
right femur and 40 (26.3%) with low BMD. In the 
lumbar spine, normal BMD was found in 59 (38.8%) 
patients and 93 (61.2%) patients with low BMD. 
Statistically significant association (p = <0.001 in right 
femur and p = 0.022 in lumbar spine) was found between 
different age groups and low BMD. There was 
significant association (p = 0.005) between gender and 
low BMD in lumbar spine but lack of association (p = 
0.978) in right femur. According to BMI compares to
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ABSTRACT

Background: Breast carcinoma is a common type of malignancy in 
women worldwide. Radionuclide bone scintigraphy is recognized 
choice of investigation for the detection of bone metastases both in 
asymptomatic and symptomatic patients. Biomarkers like Estrogen 
Receptor (ER), Progesterone Receptor (PR), Human Epidermal 
growth factor -2 (HER-2) also play important role in the 
management and prognosis of breast cancer. The study was aimed to 
find out the relationship between the MDP bone scan findingsand 
hormone receptor and HER-2 status of breast carcinoma patients 
referred to the Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Mitford, Dhaka.

Patients and Methods: This cross sectional study was conducted 
among 301 breast carcinoma patients between January 2018 and 
December 2019. Planar bone scan and SPECT (if needed) was done 
to all the patients after intravenous injection of 99mTc-MDP. Receptor 
status (ER, PR and HER-2) were documented from the patient’s 
medical records. Breast tumors were classified as (a) Triple positive- 
HER2-, ER-, and PR-positive) (b) Triple negative- HER2-, ER-, and 
PR-negative(c) Hormonereceptor (HR) positive (ER+/PR+) with 
HER-2 negative and d) HR negative (ER-/PR-) with HER-2 
positive.Patients were broadly grouped according to age as A. less 
than 50 years (n = 59) and B. more than 50 (n = 260 ) years. 

Results: The   mean age of the patients enrolled for this study was 
59.02±9.3 with range of 32 to 81 years. Out of the 301 patients, 
positive bone scans were found in 105 (34.8%) and negative bone 
scan were found 196 (66.2%). Patients of group A (<50years) with 
triple negative and HR+/HER-status had no bone or bone with 
visceral metastases. Triple positive subtype had 2 bone metastases, 
and HR-/HER-2+ subtype  had 2  bone metastases and 1 had bone 
with visceral metastases.

 Group B (> 50years) patients having HR+/HER2- receptor status 
showed 16% solitary metastases, 53.2% multiple metastases, 33.3% 
extensive bony metastases, 13.6% bone with visceral metastases. 

Triple negative subtype showed 36.0 % solitary metastases, 19.1% 
bone with visceral metastases. Triple positive subtype group had 
40.0% solitary metastases, 34.0 % multiple metastases, 66.7% 
extensive bony metastases, and 13.6% bone with visceral metastases.  
HR-/HER-2+ subtype group had 8% solitary metastases, 12.8% 
multiple metastases, and 18.2 % bone metastases with visceral 
involvement  

Overall relationship between bone scan and hormone receptor 
subtype, showed that most of the patients had HR+/ HER-2-(35.2%) 
subtype and 25.6% patient had triple positive, 23.3% patient had 
triple negative and 15.9% patient had HR-/HER-2 – receptor 
subtype.  

This study  showed the visceral involvement with bone metastases 
(13 % in HR+/HER-2- 52.2 % in  triple negative, 13 % in triple 
positive, 21.7 % in HR-/HER-2+subtype). Highest bone only 
metastases (35) in triple positive and HR+/HER-2-(31) subtype. Most 
of the patiens who had bone metastases with visceral involvement 
belong to triple negative (52.2%) and HER-2 subtypes -HR-/HER-2+ 
(21.7%). The result was significant (P<0.001).

Conclusion: It is observed from this study that   triple positive and 
HR+/HER-2- were more likely to develop bone metastases than 
triple negative and HR-/HER-2-. Patients with bone scan negative 
and HR-/HER-2- or triple negative receptor status most likely 
develop visceral metastases 
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INTRODUCTION 

Metastatic involvement of bone is very common in 
breast carcinoma (1). Radionuclide bone scan is a 

well-accepted method for detection of skeletal 
metastases (2).Among the different types of biomarkers 
Estrogen receptor (ER), Progesterone receptor (PR) and 
Human epidermal growth factor receptor 2 (HER-2) 
play important roles in the treatment plan and prediction 
of metastatic sites both in symptomatic and 
asymptomatic breast carcinoma patients (1). This study 
was designed at INMAS, Mitford, Dhaka to see how 
age, hormone receptor status and genetics influence 
breast cancer metastases to bones in relation to 
99mTc-MDP bone scintigraphy findings in different age 
group of patients. 

PATIENTS AND METHODS

This cross sectional study was done in the Institute of 
Nuclear Medicine and Allied Sciences (INMAS), 
Mitford between January 2018 to December 2019. Total 
301 breast carcinoma patients were enrolled in this 
study. Anterior and posterior planar images were 
acquired after intravenous injection of 99mTc-MDP with 
Siemens dual head gamma camera. Patient’s data were 
documented for the Immunocyto-histochemistry report 
of hormone receptor status and HER-2 status. Paraffin 
Sections  of the  formalin fixed  tissue  were stained  for 
estrogen receptor using DAKO clone  ID5, progesterone  
receptor  using  DAKO clone  PgR636  and  cerb2 using 
DAKOA0485. The detection system used was DAKO 
envision. For  ER  and PR  the staining  was considered 
positive when  at least 1% of tumor nuclei  expressed the 
proteins, HER-2  expression  was classified as positive  
(3+), when at least 10 % positive tumor cells show 
strong complete membrane staining and  considered as 
negative (score 0+ or 1+) with less than that. 

RESULTS

 Most of the patients enrolled were in age group 50-60 
years with mean age 59.02±9.3 years and  range from 32 
to 81. Sternum was most affected site in case of solitary 
metastatic lesion (38%) and pelvis was mostly affected 
site in multiple metastatic (19%) lesion. Among the 
breast carcinoma patients positive bone scan was 34.8% 
and negative bone scan was   66.2%. The characteristics 
of the study subjects are given in Table 1.

Table 1: Characteristic of study subject:
__________________________________________________________
Study subjects Characteristics P value __________________________________________________________
Total number 301 
Mean age  with range 59.02±9.36 (32~81) 
Mean age  with  range in Group A 43.27±4.38(32~49) 
Mean age with range in Group B 61.50±7.28(50~81) 
Positive  bone scan 105 (35%) 
Solitary 26 (25%) 0.09
Multiple 49 (47%) 
Extensive 7(6%) 
Positive bone scan with visceral mets 23(22%) 
Negative bone scan 196(66%) 
Highest solitary  metastatic lesion   10(38%)
site  sternum 
Highest multiple metastatic lesion 20(18%)
 site pelvis
__________________________________________________________ 

The relationship with age and hormone receptor was not 
significant (P>0.05) and the status is shown in Table 2. 

Table 2: Relationship between age and the hormone 
receptor status __________________________________________________________ 
Hormone Patient’s Age   P value
receptor Number (Mean±Standerd 
 n(%) deviation) __________________________________________________________ 
HR+/HER-2- 106 (35.5) 57.94±9.2 
Triple  negative 70(23.3) 60.76±8.8 
Triple positive 77(25.6) 59.40±10.1 0.23
HR-/HER-2+ 48(15.9) 58.25±8.7
Total 301(100) 59.02±9.3 __________________________________________________________ 

Group A had 13.7% patients with mean age 43.27±4.38 
years. In this group all patients had negative bone scan 
in triple negative and HR+/HER2- subtype. The 
relationship with group A and hormone receptor are 
shown in Table 3.

Table 3: The relationship with group A (<50yrs) with 
hormone receptor 
_______________________________________________________________________________
Hormone                                  Bone scan status  Total 
receptor Negative  Solitary  Multiple  Extensive  Positive  n(%)  _______________________________________________________

 bone scan mets (n/%) mets (n/%) mets (n/%) bone scan
  (n/%)    with organ
     involvement
      (n/%) _______________________________________________________________________________
HR+/HER-2- 19 (52.3) 0 0 0 0 19(46.3)
Triple  negative 7 (19.4) 0 0 0 0 7(17.1)

Triple positive 7 (19.4) 1 (100) 0 1(100) 0 9(22)

HR-/HER-2+ 3 (8.3) 0 2 (100) 0 1 (100) 6(14.6)

Total 36(100) 1(100) 2(100) 1(100) 1(100) 41 (100) ____________________________________________________________________________

right femur, low BMD were found in 8 (61.5%), 24 
(30.0%), 8 (17.4%) among underweight, normal and 
overweight patients but all the obese patient had normal 
BMD. According to BMI compare to lumbar spine, low 
BMD were found in 11 (84.6%), 53 (48.9%), 25 
(54.3%), 4 (30.8%) among underweight, normal, 
overweight and obese patients respectively. Association 
between BMI and BMD was found statistically 
significant (p = 0.001) and (p=0.02) in right femur and 
Lumbar spine respectively. Low BMD was more 
marked in age group 60 or above in both right femur 
(42.7%) and lumbar spine (72.0%) compared to age 
group below 60. The details are depicted in Table 4.

Table 4: Association between bone mineral density 
and independent factors

Correlation of BMI with lumbar spine T score, right 
femur and left femur T score were measured by 
Pearson’s correlation coefficient test. Positive 
significant Pearson’s correlation was observed between 
BMI with lumbar spine T score(r=0.397; p=<0.001) Fig 
-1(a), BMI with right femur T score (r=0.347; 
p=<0.001) fig-1(b) and BMI with left femur T score 
(r=0.382; p=<0.001) fig 1(c).

Femur 
Independent factors Status of bone mineral density P-value 

Normal Low BMD 
N (%) N (%) 

  Right Femur   
Gender Male 17 (73.9) 6 (26.1) 0.978  Female 95 (73.6) 34 (26.4) 
BMI Underweight 5 (38.5) 8 (61.5) 

0.001 Normal 56 (70.0) 24 (30.0) 
Overweight 38 (82.6) 8 (17.4) 
Obese 13 (100) 0 (0) 

Age (in Years) < 60 69 (89.6) 8(10.4) 
<0.0001 ≥ 60 43 (57.3) 32 (42.7) 

 Total 112 (73.7) 40 (26.3) 
Lumbar spine 

Gender Male 15 (65.2) 8 (34.8) 0.005  Female 44 (34.1) 85 (65.9) 
BMI Underweight 2 (15.4) 11 (84.6) 

0.02 Normal 27 (31.1) 53 (48.9) 
Overweight 21 (45.7) 25 (54.3) 
Obese 9 (69.2) 4 (30.8) 

Age (in Years) < 60 38 (49.4) 39 (50.6) 0.007 ≥ 60 21 (28.0) 54 (72.0) 
 Total 59 (38.8) 93 (61.2)  

Figure 1: (a) Scatter diagram showing positive 
correlationbetween BMI (kg/m2) and lumbar spine T 
score. (b) Scatter diagram showing positive correlation 
between BMI (kg/m2) and right femur T score.  (c) 
Scatter diagram showing positive correlation between 
BMI (kg/m2) and LeftFemur T score.

DISCUSSION

DEXA is a recognized reference method for measuring 
BMD with acceptable precision errors and good 
accuracy. WHO has established DEXA as the best 
densitometric technique for determining BMD (5). 
DEXA allows accurate diagnosis of osteoporosis, 
fracture risk estimation, and monitoring of patients 
undergoing treatment. Identification of patients with 
low BMD is an important strategy to reduce the 
tendency for osteoporotic fractures.

This study revealed a positive association between 
T-score of BMD and BMI diagnosis in total sample. In 
addition, BMD of the right femur were not associated 
with gender. However, low BMD of lumbar spine and 
right femur were negatively related with age. 

In this study, more than half of the population exhibited 
low BMD either osteopenia or osteoporosis. This 
finding is in accordance with previous studies (6,7). 
Arround 61.2% and 26.3 % showed low BMD in lumbar 
spine and right femur respectively, indicating that low 
BMD was more prevalent in lumbar spine. However, 
osteoporosis and osteopenia were found in 34.2 % and 
27.0 % subjects in spine, 2% and 24.3 % subjects in 
right femur indicating that osteoporosis was more 
common in spine but osteopenia was more prevalent in 
femur. In a study done by Mou et al (8) osteoporosis and 
osteopenia were found in 48.2% and 37.3% subjects in 
spine, 29.1% and 51.8% subjects in right hip, 34.6% and 
52.7% subjects in left hip (9). also found osteoporosis 
and osteopenia in 49.5% and 36.4% study subjects in 
lumbar spine, in 24.2% and 38.4% study subjects in hip 
BMD measurements.

In age group ≥ 60 years, low BMD in spine was 72.0% 
that is 42.29% higher compared to below 60 years’ group 
(50.6%). Fawzy et al. (3) found that the chance of low 
BMD among people with age 60 and above is 23 times 
higher compared to those with age 25-39. Moreover, this 
finding is comparable with those reported in the 
literature (10,11). Among the 23 male patients, about one 
out of four were found low BMD. Moreover, we found 
some association between BMD with BMI and age as 
reported in the previous cross-sectional studies (12,13). 

However, significant association was observed between 
BMD and sex of the patients in lumbar spine only.

Several studies established positive association of 
higher body weight and / or BMI with bone mineral 
density or even protective effect against osteoporosis 
and fractures(3). We found that patients who are 
overweight had relatively better bone density than the 
low body weight patients. Overweight and obese 
subjects were more likely to have osteoporosis and 
osteopenia.Similar studies by Nguyen et al.(14)their 
associations with bone mineral density (BMD,Felson et 
al. (15) and Baheiraei et al. (16) also stated the 
consistent finding that lower BMI was associated with 
lower BMD. However, the result also shows that, 
elderlies showed an association with low BMD and the 
percentage of patients who were over 60 years was at 
higher risk of lower BMD. These findings are 
compatible with previous literature (16,17).

This study is an attempt to address one of the major 
public health problems which can be controlled if 
preventive measures are taken at an early stage. This 
study has some limitations too. We couldn’t consider all 
factors related with BMD. Thus, Future studies on BMD 
must be taken into consideration with detail history of 
other factors, including calcium intake, physical 
activity, lifestyle, sun exposure, alcohol consumption, 
smoking, reproductive factors, milk intake and parity of 
female patients are recommended, which could possibly 
confound the associations we observed.

CONCLUSION

This study suggests an association between BMD and 
BMI. The results of this study propose that normal and 
underweight person (BMI) have risk factors for the 
incidence of low BMD. This also suggested that 
increased body mass (independently of body fat 
percentage) may benefit BMD. We recommend 
increasing public awareness for the negative impact of 
the low BMD in Bangladesh.
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About   86.3% patients belonged to the group B with 
mean age 61.50±7.28 years.    Table 4 shows the results. 

Table 4: Association between the  bone scan and  the 
hormone receptor status in group B

The result was significant (P<0.05).   Distribution of   
hormone receptor subtype   among the two age group 
(group A & B) showed below (Figure-1).

Figure-2 : (a) Distribution of hormone receptor subtype 
among the study subjects in Group A

b) Distribution of hormone receptor subtype among 
the study subjects in Group B

The overall relationship between bone scan and 
hormone receptor subtypes showed that  total 35.2% 
patient in HR+/HER-2- subtype, among them 36.7% 
negative bone scan, 15.4% solitary metastases, 51%  
multiple metastases, 28.6% had extensive bone 
metastases, bone metastases with visceral involvement 
had 13%. Triple negative subtype showed 25% negative 
bone scan, 34.6% solitary metastases, no one had 
multiple or extensive bony metastases, and 52.2%  had 
bone metastases with visceral involvement. The 
association between the hormone receptor and HER-2 
status is given in Table-5.

Triple positive subtype showed 21.4% negative bone 
scan, 42.3% solitary metastases, 32.7% multiple 
metastases, 6.5% had extensive bone metastases and 
71.4 %had bone with visceral metastases. HR-/HER-2+ 
subtype showed 16.8% negative bone scan, 7.7%  
solitary metastases, 16.3%  multiple metastases, no one 
had extensive bone metastatic lesions, and 21.7 % had 
bone with visceral metastases.

DISCUSSION

Breast cancer commonly metastasize to the bone and the 
hormonal receptor status can predict the  metastatic site 
(3). Most of the patients in the study was in between 
50-60 years and least patient was in age between 30-40 
years and 70-80 years which was   consistent with study 
conducted by Neesa et al. (2018). They showed the 
similar findings, age range of their study subject was 32 
to 81 years and least patient was in age group <40 years 
and >80 years (4). Another study conducted by Lee et al. 
(2011) also found the similar results (5).

Regarding  the   age  distribution  according to the 
hormone  receptor subtype, this study showed that  106 

patient in subtype HR+/HER2- with mean age  
57.95±9.2, 70 patients  in triple  negative subtype with  
mean age 60.76±8.8, 77 in triple positive subtype with  
mean  age 59.4±10.1, 48 patients in HR-/HER-2+ 
subtype with mean age 58.25±8.7 years. Similar results 
were found in a study conducted by Uden et al., who 
showed that 340 patient in HR+/HER-2-subtype with 
median age 61,125 patient in triple negative subtype 
with  median age 62 years, 131 patient in  triple positive 
with median age 60 years,148 had HR-/HER-2+ 
receptor status  with median age 57.5 (6).

The distribution of the bone metastases in this study 
showed multiple metastases were in the pelvis (18%) 
and thenribs (17%). In case of solitary metastases most 
of the metastatic lesions were found in the sternum 
(38%). The pelvis as well as the ribs both showed the 
similar percentage of solitary metastatic lesions (19%). 
This findings were consistent with the study conducted 
by Koizumi et al. (2003). They found most of the 
metastatic lesions in pelvis (14.6%) in case of multiple 
metastases and 33.9% in the sternum in case of solitary 
metastatic lesion (2).

This study showed that in group A, no one had positive 
bone scan in triple negative and HR+/HER-2- subtypes. 
Whereas, the patients of triple positive subtype had both 
solitary and extensive bone metastases. HR-/HER-2+ 
subtype showed that (3) 8.3% had negative bone scan, 2 
had multiple metastases, and 1 had positive bone scan 
with visceral metastases.

In the group B, we found that in HR+/HER-2- receptor 
status, 53.2% had multiple metastases. In triple negative 
group most of the patient (54.5%) had bone with 
visceral metastases.

In comparison between group A (age <50 years) and 
group B (age >50years), triple   negative subtype had 
least bone metastases. This study also showed that the 
patients with triple negative receptor status usually 
present with bone metastases along with visceral 
involvement in group B (54.5%). Among all the 
patients, HR+/HER-2-subtype showed highest bone 
only multiple metastases (53.2%) which is consistent 
with  the study conducted by Uden et  al. (2019). This 
author  showed that  triple  negative  hormone status  

showed  least bone metastases(41.6%)  but present  with 
visceral metastases (74.4% liver, lung, brain) whereas  
HR+/HER-2- subtype showed highest bone only 
metastases (71.5%) (6) that goes with the findings of 
Xiao et al. (2018) who found 8% bone metastases in 
triple negative breast carcinoma patients (7). 

Overall association  between bone scan and the hormone 
receptor  subtype in this study showed that  most of the 
patients had  HR+/HER-2-(35.2%) status  and triple 
positive subtype was 25.6%, triple negative was 23.3%, 
15.9% patients had HR-/HER-2- subtype. A study 
conducted by Parkes et al.(2018) showed that majority 
of the patients  were  HR+/HER2- (78%), triple positive 
was 11%, triple negative was 7% and 3% patients was  
HR-/HER-2 + positive (8). Another  study conducted by 
Uden et al. (2019) found the similar result. They showed 
that 45.7% was HR+/HER2-, 17.6%  was  HR+/HER2+, 
16.8% was HR−/HER2- and 19.9% was HR−/HER2- 
subtype (6).

This  study  also revealed that the  association  between  
bone scan  and HR /HER-2  subtype showed  that   most 
of patients  had  bone  metastases  in   triple positive (32) 
and  HR+/HER-2- subtype (31). This  findings was 
consistent  with the study Gong et al.(2017) showed that 
majority bone metastases (79.7%) in subtype HR+/ 
HER-2- and then triple positive subtype (68.7%)(9). 
Another study conducted by Lee et al. (2011) showed 
the similar findings that  bone only metastases were 
common  in the HR+ (85%) group than  in the other 
subtypes (8.2% for HER-2+ and 6.8% for triple  
negative subtype (5). 

Bone  metastases was  common in all subtypes in this 
study e.g. 15.4 % in HR+/HER-2-, 34.6% in triple 
negative  group,42.3 % in triple positive group,7.7 % in  
HR-/HER-2 +.

A study conducted by Gong et al. (2017) found the 
similar findings that all subtype had bone only 
metastases e.g. HR+/HER-2- had 79.7%, triple  negative 
had 43%,triple positive had 61 % and HR-/HER-2+ had 
35.8% (9).

The present study showedthat inall subtype had bone 
metastases with visceral involvement found in triple 
negative group (52.2 %) thenHR-/HER2+ subtype (21.7 

%). This findings was consistent with the study 
conducted by Uden et al. (2019). They showed that 
visceral metastases significantly morecommon (40.8%) 
in triple negative group and HR-/HER-2+ subtype 
(41.2%) (6). Another study conducted by Xiao et al. 
(2018) also showed that HER2+ subtypes (HR+/HER2+ 
and HR−/HER2+) were significantly associated with 
higher rates of visceral metastases (7).

CONCLUSION

The study reveals that  HR+/HER-2 - and triple positive 
group weremostly metastasize to the bone. Triple 
negative and HR-/HER-2+receptor status can present 
with bone with visceral metastases.
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right femur, low BMD were found in 8 (61.5%), 24 
(30.0%), 8 (17.4%) among underweight, normal and 
overweight patients but all the obese patient had normal 
BMD. According to BMI compare to lumbar spine, low 
BMD were found in 11 (84.6%), 53 (48.9%), 25 
(54.3%), 4 (30.8%) among underweight, normal, 
overweight and obese patients respectively. Association 
between BMI and BMD was found statistically 
significant (p = 0.001) and (p=0.02) in right femur and 
Lumbar spine respectively. Low BMD was more 
marked in age group 60 or above in both right femur 
(42.7%) and lumbar spine (72.0%) compared to age 
group below 60. The details are depicted in Table 4.

Table 4: Association between bone mineral density 
and independent factors

Correlation of BMI with lumbar spine T score, right 
femur and left femur T score were measured by 
Pearson’s correlation coefficient test. Positive 
significant Pearson’s correlation was observed between 
BMI with lumbar spine T score(r=0.397; p=<0.001) Fig 
-1(a), BMI with right femur T score (r=0.347; 
p=<0.001) fig-1(b) and BMI with left femur T score 
(r=0.382; p=<0.001) fig 1(c).

Figure 1: (a) Scatter diagram showing positive 
correlationbetween BMI (kg/m2) and lumbar spine T 
score. (b) Scatter diagram showing positive correlation 
between BMI (kg/m2) and right femur T score.  (c) 
Scatter diagram showing positive correlation between 
BMI (kg/m2) and LeftFemur T score.

DISCUSSION

DEXA is a recognized reference method for measuring 
BMD with acceptable precision errors and good 
accuracy. WHO has established DEXA as the best 
densitometric technique for determining BMD (5). 
DEXA allows accurate diagnosis of osteoporosis, 
fracture risk estimation, and monitoring of patients 
undergoing treatment. Identification of patients with 
low BMD is an important strategy to reduce the 
tendency for osteoporotic fractures.

This study revealed a positive association between 
T-score of BMD and BMI diagnosis in total sample. In 
addition, BMD of the right femur were not associated 
with gender. However, low BMD of lumbar spine and 
right femur were negatively related with age. 

In this study, more than half of the population exhibited 
low BMD either osteopenia or osteoporosis. This 
finding is in accordance with previous studies (6,7). 
Arround 61.2% and 26.3 % showed low BMD in lumbar 
spine and right femur respectively, indicating that low 
BMD was more prevalent in lumbar spine. However, 
osteoporosis and osteopenia were found in 34.2 % and 
27.0 % subjects in spine, 2% and 24.3 % subjects in 
right femur indicating that osteoporosis was more 
common in spine but osteopenia was more prevalent in 
femur. In a study done by Mou et al (8) osteoporosis and 
osteopenia were found in 48.2% and 37.3% subjects in 
spine, 29.1% and 51.8% subjects in right hip, 34.6% and 
52.7% subjects in left hip (9). also found osteoporosis 
and osteopenia in 49.5% and 36.4% study subjects in 
lumbar spine, in 24.2% and 38.4% study subjects in hip 
BMD measurements.

In age group ≥ 60 years, low BMD in spine was 72.0% 
that is 42.29% higher compared to below 60 years’ group 
(50.6%). Fawzy et al. (3) found that the chance of low 
BMD among people with age 60 and above is 23 times 
higher compared to those with age 25-39. Moreover, this 
finding is comparable with those reported in the 
literature (10,11). Among the 23 male patients, about one 
out of four were found low BMD. Moreover, we found 
some association between BMD with BMI and age as 
reported in the previous cross-sectional studies (12,13). 

However, significant association was observed between 
BMD and sex of the patients in lumbar spine only.

Several studies established positive association of 
higher body weight and / or BMI with bone mineral 
density or even protective effect against osteoporosis 
and fractures(3). We found that patients who are 
overweight had relatively better bone density than the 
low body weight patients. Overweight and obese 
subjects were more likely to have osteoporosis and 
osteopenia.Similar studies by Nguyen et al.(14)their 
associations with bone mineral density (BMD,Felson et 
al. (15) and Baheiraei et al. (16) also stated the 
consistent finding that lower BMI was associated with 
lower BMD. However, the result also shows that, 
elderlies showed an association with low BMD and the 
percentage of patients who were over 60 years was at 
higher risk of lower BMD. These findings are 
compatible with previous literature (16,17).

This study is an attempt to address one of the major 
public health problems which can be controlled if 
preventive measures are taken at an early stage. This 
study has some limitations too. We couldn’t consider all 
factors related with BMD. Thus, Future studies on BMD 
must be taken into consideration with detail history of 
other factors, including calcium intake, physical 
activity, lifestyle, sun exposure, alcohol consumption, 
smoking, reproductive factors, milk intake and parity of 
female patients are recommended, which could possibly 
confound the associations we observed.

CONCLUSION

This study suggests an association between BMD and 
BMI. The results of this study propose that normal and 
underweight person (BMI) have risk factors for the 
incidence of low BMD. This also suggested that 
increased body mass (independently of body fat 
percentage) may benefit BMD. We recommend 
increasing public awareness for the negative impact of 
the low BMD in Bangladesh.
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right femur, low BMD were found in 8 (61.5%), 24 
(30.0%), 8 (17.4%) among underweight, normal and 
overweight patients but all the obese patient had normal 
BMD. According to BMI compare to lumbar spine, low 
BMD were found in 11 (84.6%), 53 (48.9%), 25 
(54.3%), 4 (30.8%) among underweight, normal, 
overweight and obese patients respectively. Association 
between BMI and BMD was found statistically 
significant (p = 0.001) and (p=0.02) in right femur and 
Lumbar spine respectively. Low BMD was more 
marked in age group 60 or above in both right femur 
(42.7%) and lumbar spine (72.0%) compared to age 
group below 60. The details are depicted in Table 4.

Table 4: Association between bone mineral density 
and independent factors

Correlation of BMI with lumbar spine T score, right 
femur and left femur T score were measured by 
Pearson’s correlation coefficient test. Positive 
significant Pearson’s correlation was observed between 
BMI with lumbar spine T score(r=0.397; p=<0.001) Fig 
-1(a), BMI with right femur T score (r=0.347; 
p=<0.001) fig-1(b) and BMI with left femur T score 
(r=0.382; p=<0.001) fig 1(c).

Figure 1: (a) Scatter diagram showing positive 
correlationbetween BMI (kg/m2) and lumbar spine T 
score. (b) Scatter diagram showing positive correlation 
between BMI (kg/m2) and right femur T score.  (c) 
Scatter diagram showing positive correlation between 
BMI (kg/m2) and LeftFemur T score.

DISCUSSION

DEXA is a recognized reference method for measuring 
BMD with acceptable precision errors and good 
accuracy. WHO has established DEXA as the best 
densitometric technique for determining BMD (5). 
DEXA allows accurate diagnosis of osteoporosis, 
fracture risk estimation, and monitoring of patients 
undergoing treatment. Identification of patients with 
low BMD is an important strategy to reduce the 
tendency for osteoporotic fractures.

This study revealed a positive association between 
T-score of BMD and BMI diagnosis in total sample. In 
addition, BMD of the right femur were not associated 
with gender. However, low BMD of lumbar spine and 
right femur were negatively related with age. 

In this study, more than half of the population exhibited 
low BMD either osteopenia or osteoporosis. This 
finding is in accordance with previous studies (6,7). 
Arround 61.2% and 26.3 % showed low BMD in lumbar 
spine and right femur respectively, indicating that low 
BMD was more prevalent in lumbar spine. However, 
osteoporosis and osteopenia were found in 34.2 % and 
27.0 % subjects in spine, 2% and 24.3 % subjects in 
right femur indicating that osteoporosis was more 
common in spine but osteopenia was more prevalent in 
femur. In a study done by Mou et al (8) osteoporosis and 
osteopenia were found in 48.2% and 37.3% subjects in 
spine, 29.1% and 51.8% subjects in right hip, 34.6% and 
52.7% subjects in left hip (9). also found osteoporosis 
and osteopenia in 49.5% and 36.4% study subjects in 
lumbar spine, in 24.2% and 38.4% study subjects in hip 
BMD measurements.

In age group ≥ 60 years, low BMD in spine was 72.0% 
that is 42.29% higher compared to below 60 years’ group 
(50.6%). Fawzy et al. (3) found that the chance of low 
BMD among people with age 60 and above is 23 times 
higher compared to those with age 25-39. Moreover, this 
finding is comparable with those reported in the 
literature (10,11). Among the 23 male patients, about one 
out of four were found low BMD. Moreover, we found 
some association between BMD with BMI and age as 
reported in the previous cross-sectional studies (12,13). 

However, significant association was observed between 
BMD and sex of the patients in lumbar spine only.

Several studies established positive association of 
higher body weight and / or BMI with bone mineral 
density or even protective effect against osteoporosis 
and fractures(3). We found that patients who are 
overweight had relatively better bone density than the 
low body weight patients. Overweight and obese 
subjects were more likely to have osteoporosis and 
osteopenia.Similar studies by Nguyen et al.(14)their 
associations with bone mineral density (BMD,Felson et 
al. (15) and Baheiraei et al. (16) also stated the 
consistent finding that lower BMI was associated with 
lower BMD. However, the result also shows that, 
elderlies showed an association with low BMD and the 
percentage of patients who were over 60 years was at 
higher risk of lower BMD. These findings are 
compatible with previous literature (16,17).

This study is an attempt to address one of the major 
public health problems which can be controlled if 
preventive measures are taken at an early stage. This 
study has some limitations too. We couldn’t consider all 
factors related with BMD. Thus, Future studies on BMD 
must be taken into consideration with detail history of 
other factors, including calcium intake, physical 
activity, lifestyle, sun exposure, alcohol consumption, 
smoking, reproductive factors, milk intake and parity of 
female patients are recommended, which could possibly 
confound the associations we observed.

CONCLUSION

This study suggests an association between BMD and 
BMI. The results of this study propose that normal and 
underweight person (BMI) have risk factors for the 
incidence of low BMD. This also suggested that 
increased body mass (independently of body fat 
percentage) may benefit BMD. We recommend 
increasing public awareness for the negative impact of 
the low BMD in Bangladesh.
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