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ABSTRACT 
 
Objectives: Breast carcinoma is the most life threatening malignant 

condition in women. This malignant disease commonly metastasizes 

to bone. Carbohydrate antigen (CA) 15-3 is a circulating human 

breast cancer associated antigen used as a tumor marker in the 

screening of breast cancer patients for metastasis. The objective of 

this study was to compare the levels of CA 15-3 and bone scan 

findings in patients with breast cancer.  
Patients and Methods: This cross sectional study was carried out at 

Institute of Nuclear Medicine and Allied sciences, Mitford, Dhaka, 

from January 2015 to December 2015. A total of 75 diagnosed 

breast cancer patients were enrolled in this study. All of them 

underwent bone scan. The tumor maker CA 15-3 was compared 

with bone scan findings. Pearson’s correlation coefficient test was 

done to see the relationship between bone scan and CA 15-3.  
Results: Mean age of the patients was 47.60 ± 10.53 years (range 25 

to 65 years). About half (49%) of the patients belong to the age 

group 50 years and above. Mean ± SD of CA 15-3 was 84.06 ± 104.60 

U/ml (range from 10.12 to 395.30 U/ml). Out of 75 patients, 33 

patients showed elevated CA 15-3 level, among them 42% had 

negative bone scan with mean ± SD CA 15-3 level 60.98 ± 9.95 U/ml 

(range 40.26-72.17 U/ml), 58% patients had positive bone scan with 

mean ± SD CA 15-3 level 246.23 ± 81.35U/ml (range 110-395.30 

U/ml). CA 15-3 was within normal limit (range 10.20-30.10 U/ml) in 

42 patients. Among them 29% patients had negative bone scan and 

71% patients had positive bone scan. Pearson’s correlation 

coefficient test showed positive relationship (p = 0.001, r = 0.343) 

between CA 15-3 level and bone scan findings. 

Conclusion: The result of the study showed positive 

relationship between the bone scan findings and CA 15-3 

level of carcinoma breast patients.  
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INTRODUCTION 
 
Bone metastasis is very common in breast cancer 

affecting approximately 70% of patient (1, 2). The 

detection of bone metastasis accurately reflects the 

prognosis and the early detection in the asymptomatic 

case may alert the clinician to the possible complications 

 
 

 
inherit in skeletal destruction (3, 4). Radioisotope bone 

scintigraphy is the most sensitive and the most 

common method for screening bony metastasis (5, 6). 

Carbohydrate antigen 15-3 (CA 15-3) is a tumor 

marker commonly used in the screening breast cancer 

patients for metastasis and monitoring treatment 

response (7, 8, 9). The aim of this study was to find out 

the relation between bone metastasis and CA15-3. 
 
PATIENTS AND METHODS 
 
This analytical cross sectional study was carried out in 

the Institute of Nuclear Medicine and Allied Sciences, 

Mitford, Dhaka from January 2015 to December 2015. 

Total 75 histologically proven cases of primary 

carcinoma breast patient were enrolled in this study. 

The age range was 25 to 65 years and mean age was 

47.60 ± 10.53 years. Bone scan was performed 2 hours 

after intravenous injection of 20 mCi of 99mTc 

methylene diphosphonate (99mTc MDP) using 

Simen’s dual Head Gamma Camera. Whole body 

anterior and posterior views were obtained for each 

patient. Patients medical records were checked for CA 

15-3 levels. The biological reference interval of CA 

15-3 was < 31.30 U/ml. The collected data were 

compiled and analyzed using computer based software 

SPSS program, version 21. Bivariate analysis such as 

Pearson’s correlation coefficient test and scatter 

diagram were performed to find out the association 

between two variables. In each analysis level of 

significance was 0.05 and p value ≤ 0.05 was 

considered as statistically significant. 
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RESULTS 
 

Total 75 primary carcinoma patients with mean ± SD 

age 47.60 ± 10.53 years (range, 25 to 65 years) were 

enrolled in this study. The bar diagram showed the 

distribution of the carcinoma breast patients at 

different age groups (Figure 1). About half (49%) 

patients belonged to age group 50 years and above. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Bar diagram of distribution the 

carcinoma patients in different age groups. 
 
In this study, the mean ± SD of CA15.3 level was 84.06 
 
± 104.60 U/ml, ranging from 10.12 to 395.30 U/ml. Out 

of 75 patients, serum CA15-3 was within normal limit in 

42(56%), elevated in 33(44%) patients and bone scan was 

negative for metastasis in 44(58.7%) patients and positive 

for metastasis in 31(41.3%) patients. 
 
Among 42 patients with normal CA 15-3 level, bone 

scan was negative for metastasis in 30 patients (mean 

± SD of CA 15.3 was 18.26 ± 5.54 U/ml) and 

positive for metastasis in 12 patients (mean ± SD of 

CA 15.3 was 19.55 ± 5.1) (Table 1.). 
 
Table 1: The distribution of patients with normal CA 

15-3 level according to bone scan findings (n = 42). 
 
 
 
 
 
 
 
 
 

 

Similarly out of 33 patients with elevated serum CA 

15-3, bone scan was negative for metastasis in 14 

patients (mean ± SD of CA 15.3 was 60.98 ± 9.95 

U.ml) and positive for metastasis in 19 patients (mean 
 
± SD of CA15.3 was 246.23 ± 81.35 U/ml) (Table 2.). 

 
 

 

Table 2: Distribution of patients with elevated serum 

CA 15-3 level according to bone scan findings (n = 33). 
 
 
 
 
 
 
 

 

To see the relationship between CA 15-3 and bone 

scan, Pearson’s correlation coefficient test was done 

and positive relation (p = 0.001, r = 0.343) was 

observed between the two variables. The result was 

statistically significant (p < 0.05) (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2: Pearson’s correlation coefficient test 

shows the positive relationship between bone scan 

findings with CA 15-3 level 

 

DISCUSSION 
 
Bone metastasis is a common phenomenon in patients 

with breast cancer (9, 10). Older patients (50 years and 

above) are more affected than younger age group (1, 2, 4). 

This might be due to the decreased net half life of 

collagen after menopause (5, 6, 9). In this study about half 

(49%) of the patients belonged to age group 50 years and 

above. Prognosis is strongly related with the extent of the 

disease. Bone scintigraphy is used in the management of 

breast carcinoma with high sensitivity and limited 

specificity (11, 12). Elevated CA 15-3 tumor markers 

sometimes provide evidence on undiagnosed metastasis in 

patients with breast cancer (11, 12, 13). 
 
In this study, out of 75 patients, 42(56%) had normal CA 

15.3 level whereas 33(44%) had raised CA 15-3 level, and 
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44(58%) patients had negative bone scan whereas 31(42%) 

had positive bone scan. Ghadge et al (2012) showed similar 

results. They showed that out of 70 patients, 55(78%) had 

normal value of CA 15-3, 15(22%) had raised level of CA 

15-3 whereas 53(75%) had negative bone scans and 17(25%) 

had positive bone scans (1). 
 
In another study done by Estrada-Sanchez et al. (2003), 

among 100 women with breast cancer showed that the 

mean value of CA15-3 for the patients without 

metastatic disease was 16.18 U /ml and for patients 

with bone metastasis was 164.02 U/ml (10). This 

present study is compatible with their findings showing 

that CA15-3 level for the patients without bony 

metastasis was 18.26 ± 5.54 U/ml and patients with 

bony metastasis was 246 ± 81.35 U/ml. 
 
In the current study, out of 75 patients 33(44%) had 

elevated CA 15-3 level. Among them 14(18.67%) had 

negative bone scan with CA 15-3 level 60.98 ± 9.95 

U/ml whereas 19(25.33%) had positive bone scan 

findings with CA 15-3 level 246.23 ± 81.53 U/ml. This 

finding was similar with a study conducted by Ghadge 

et al (2012). They showed that out of 70 patients 15 

had elevated CA 15-3 level among them 6 had negative 

bone scan with CA 15-3 level 74.8 ± 47.8 whereas 9 

patient had positive bone scan with CA 15-3 level 

346.6 ± 313.7 U/ml (1). 
 
Gedik et al (2006) reported that small number of lesions 

was found in bone scans with relatively lower sensitivity 

of CA 15-3 level. They also showed that 62.5% patients 

had normal CA 15-3 level with metastatic scans (4). This 

finding is also similar with the current study showing 

28.6% patients had positive bone scan with normal CA 

15-3 level although Tomlinson et al (1995) reported no 

patients with normal CA 15-3 had bone metastasis (9). 
 
In current study, Pearson’s correlation coefficient test 

showed that there was positive (r = 0.343, p = 0.001) 

relation between CA 15-3 level and bone metastasis in 

carcinoma breast patients. This finding was compatible 

with the study done by Begic et al (2006). They showed 

 
 

 

the weakly positive (r = 0.096, p = 0.323) relationship 

with bone scan findings with CA15-3 level (3). 
 
CONCLUSION 
 

This study showed positive correlation between CA 

15-3 level and Bone scan findings in patients with 

breast cancers. Therefore, CA 15-3 level tumor marker 

can be used as a preliminary tool for screening to select 

patients who needs radionuclide bone scan. 
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