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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 
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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).

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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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 

Key words: Bone scan, Estrogen receptor, Progesterone receptor, 
Human Epidermal Growth factor-2, 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).

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.

REFERENCES
1. Trout NJ. Diseases of Bone. InHandbook of Small Animal 

Practice 2008 Jan 1 (pp. 778-793). WB Saunders.

2. Lems WF, Raterman HG. Critical issues and current 
challenges in osteoporosis and fracture prevention. An 

overview of unmet needs. Therapeutic Advances in 
Musculoskeletal Disease 2017 Dec;9(12):299-316. doi: 
10.1177/1759720X17732562

3. Fawzy T, Muttappallymyalil J, Sreedharan J, Ahmed A, 
Alshamsi SO, Al Ali MS, Al Balsooshi KA. Association 
between body mass index and bone mineral density in patients 
referred for dual-energy X-ray absorptiometry scan in Ajman, 
UAE. Journal of osteoporosis. 2011 Jan 1;2011.  
doi:10.4061/2011/876309

4. Fausto-Sterling A. The bare bones of sex: part 1—sex and 
gender. Signs: Journal of Women in Culture and Society 2005 
Jan;30(2):1491-527. doi:10.1086/424932

5. Blake GM, Fogelman I. The role of DXA bone density scans in 
the diagnosis and treatment of osteoporosis. Postgraduate 
medical journal. 2007 Aug 1;83(982):509-17. 
doi:10.1136/pgmj.2007.057505

6. Achamrah N, Coëffier M, Jésus P, Charles J, Rimbert A, 
Déchelotte P, Grigioni S. Bone Mineral Density after Weight 
gain in 160 Patients with anorexia nervosa. Frontiers in 
nutrition 2017 Sep 29;4:46. doi:10.3389/fnut.2017.00046

7. Olmos JM, Valero C, del Barrio AG, Amado JA, Hernández 
JL, Menéndez-Arango J, González-Macías J. Time course of 
bone loss in patients with anorexia nervosa. International 
Journal of Eating Disorders 2010 
Sep;43(6):537-42.doi:10.1002/eat.20731

8. Mou MH, Sultana S, Mutsuddy P, Sarmin S, Khan N, Biswas 
A. Assessment of Agreement of Wrist Bone Mineral Density 
with Spine and Hip Bone Mineral Density in Postmenopausal 
Women. Bangladesh Journal of Nuclear Medicine 2019 Dec 
11;22(1):41-6. doi:10.3329/bjnm.v22i1.40504

9. Eftekhar-Sadat B, Ghavami M, Toopchizadeh V, Ghahvechi 
Akbari M. Wrist bone mineral density utility in diagnosing hip 
osteoporosis in postmenopausal women. Therapeutic advances 

in endocrinology and metabolism 2016 Dec;7(5-6):207-11. 
doi:10.1177/2042018816658164

10. Earnshaw SA, Cawte SA, Worley A, Hosking DJ. Colles' 
fracture of the wrist as an indicator of underlying osteoporosis 
in postmenopausal women: a prospective study of bone mineral 
density and bone turnover rate. Osteoporosis International. 
1998 Feb 1;8(1):53-60. doi:10.1007/s001980050048

11. Patni R. Normal BMD values for Indian females aged 20–80 
years. Journal of mid-life health. 2010 Jul;1(2):70. 
doi:10.4103/0976-7800.76215

12. Herrera A, Lobo-Escolar A, Mateo J, Gil J, Ibarz E, Gracia L. 
Male osteoporosis: A review. World journal of orthopedics 
2012 Dec 18;3(12):223. doi:10.5312/wjo.v3.i12.223

13. Khosla S, Amin S, Orwoll E. Osteoporosis in men. Endocrine 
reviews 2008 Jun 1;29(4):441-64. doi:10.1210/er.2008-0002

14. Nguyen TV, Center JR, Eisman JA. Osteoporosis in elderly 
men and women: effects of dietary calcium, physical activity, 
and body mass index. Journal of bone and mineral research 
2000 Feb;15(2):322-31. doi:10.1359/jbmr.2000.15.2.322

15. Felson DT, Zhang Y, Hannan MT, Anderson JJ. Effects of 
weight and body mass index on bone mineral density in men and 
women: the Framingham study. Journal of Bone and Mineral 
Research 1993 May;8(5):567-73. doi:10.1002/jbmr.5650080507

16. Baheiraei A, Pocock NA, Eisman JA, Nguyen ND, Nguyen 
TV. Bone mineral density, body mass index and cigarette 
smoking among Iranian women: implications for prevention. 
BMC Musculoskeletal Disorders. 2005 Dec 
1;6(1):34.doi:10.1186/1471-2474-6-34

17. Nguyen TV, Sambrook PN, Eisman JA. Bone loss, physical 
activity, and weight change in elderly women: the Dubbo 
Osteoporosis Epidemiology Study. Journal of bone and mineral 
research. 1998 Sep;13(9):1458-67. doi:10.1359/jbmr.1998.13.9.1458

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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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 

Key words: Bone scan, Estrogen receptor, Progesterone receptor, 
Human Epidermal Growth factor-2, 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).

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 

Hormone  
receptor 

Bone scan result Total
n(%)

Negative 
bone scan 
n(%) 

Solitary  
n(%) 

Multiple  
n(%) 

Extensive 
n(%) 

Positive 
bone scan  
with visceral 
involvement 
n(%) 

HR+/HER-2- 53(33.1) 4(16) 25(53.2) 2(33.3) 3(13.6) 87(33.5)
Triple negative 42(26.3) 9(36) 0(0) 0(0) 12(54.5) 63(24.2)
Triple positive 35(21.9) 10(40) 16(34) 4(66.7) 3(13.6) 68(26.2)
HR-/HER-2+ 30(18.8) 2(8) 6(12.8) 0(0) 4(18.2) 42(16.2)
Total 160(100) 25(100) 47(100) 6(100) 22(100) 260(100)

1 a

1b

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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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 

Key words: Bone scan, Estrogen receptor, Progesterone receptor, 
Human Epidermal Growth factor-2, 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).

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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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 

Key words: Bone scan, Estrogen receptor, Progesterone receptor, 
Human Epidermal Growth factor-2, 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).

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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