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Abstract
We conducted a review of the Milton Keynes University Teaching Hospital NHS Trust’s modality of staging breast cancer to 

assess compliance with the Royal College of Radiology (RCR) guidelines in the use of bone scan for breast cancer staging. We noticed 
that a bone scan was required for all breast cancer patients, most of whom did not meet the RCR criteria for a bone scan. We found 
that a bone scan done on all 89 breast cancer patients seen from June 2020 to May 2021 was ineffective in confirming all cases with 
bone metastasis, hence not contributing to management and outcomes. We recommend that bone scans should not be routinely 
done on breast cancer patients, as it is not cost-effective and cost-saving.
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Abbreviations: CT: Computerized Tomography; MRI: Magnetic Resonance Imaging; RCR: Royal College of Radiology; T3: Tumour 
>4cm but not extending beyond the thyroid gland; T4: Tumour of any size extending beyond the thyroid gland; N1: metastasis to 1 
- 3 axillary lymph node or the internal mammary lymph nodes; NHS: National Health Service; USS: Ultrasonography; PET: Positron 
emission tomography; GBP: British pound sterling

Introduction 
Breast cancer is the most common cancer in the United 

Kingdom (UK), with about 56,000 new cases every year and about 
150 cases every day [1]. The risk of developing breast cancer is 
more in women, with an estimated lifetime risk of 1 in 7 women 
born after 1960 and living in the UK [1]. Approximately 11,500 
women and 85 men die of breast cancer every year in the UK, 
making it the fourth most common cause of death in the UK and 
the second most common cause of death in women [1]. Early 
diagnosis is essential to improving the already high survival rates.  

 
Although positive family history is a non-modifiable risk factor for 
breast cancers, lifestyle modification can help prevent it or slow 
down its occurrence. The need to adequately stage and identify 
the extent of distant metastasis from breast cancer is essential to 
improving patients’ quality of life. Some of the radio-diagnostic 
measures used for staging breast cancers include Computerized 
Tomography (CT) scan, Magnetic Resonance Imaging (MRI), Bone 
scintigraphy (bone scan), etc. A bone scan can also be referred to 
as nuclear medicine bone scan or radionuclide scan. The presence 
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of distant metastasis at presentation occurs in about 4 - 6% of 
patients; as a result, whole-body staging is not required in the vast 
majority of cases [2]. According to the Royal College of Radiology 
(RCR) guidelines, the criteria for whole body staging in patients 
with breast cancer include T3 and T4 primary cancers, greater or 
equal to four abnormal nodes at axillary ultrasonography (USS) 
or greater or equal to four macro metastatic nodes at axillary 
surgery, and if symptoms raise the suspicion of metastatic disease 
[2]. At present, there is no evidence for carrying out staging prior 
to neoadjuvant chemotherapy in patients with T2 or less tumors 
with N1 or less disease [3]. The contrast-enhanced CT of the chest, 
abdomen, and pelvis, incorporating the supraclavicular fossae 
and proximal femora, is the modality of choice in most cases. The 
bone scintigraphy is not routinely indicated in addition to CT scan 
in the absence of bone symptoms. This review aims to identify 
the current level of compliance of the Milton Keynes University 
Teaching Hospital National Health Service (NHS) Trust with the 
RCR guideline in the use of bone scan for breast cancer staging 
and make appropriate recommendations for improving patient 
selection for a bone scan in breast cancer staging.

Review Outcome
In the Milton Keynes University Teaching Hospital NHS Trust 

(referred to as the Trust), a bone scan and CT scan are requested 
for all breast cancer staging. CT scans are also done for patients 
before commencing neoadjuvant chemotherapy. A sample size of 
89 included all patients who had a staging CT scan between  June 
2020 to May 2021. Signs of likely metastasis were seen in 8 (9%) 
of the 89 patients on CT scan, with no evidence of metastasis in 81 
(91%) cases. The 89 patients equally had a bone scan, a form of 
nuclear medicine, with 4 (4.5%) of the 89 patients showing signs of 
likely bone metastasis. Of all the 89 patients, only 4 were eventually 
confirmed to have bone metastasis, and this was confirmed by either 
MRI or a positron emission tomography (PET) scan. It is worthy of 
note that all 4 confirmed cases were among the 8 patients initially 
detected by CT to have likely bone metastasis, while only 2 of these 
confirmed bone metastasis patients were picked up by a bone scan 
(Figure 1). This translates to the fact that the bone scan had a 50% 
failure rate in detecting bone metastasis, as it failed to pick up 2 
patients that were eventually confirmed to have bone metastasis.

Figure 1: Distribution of patients in the staging of breast cancer at the Trust from June 2020 to May 2021.

Discussion:
Bone scans are not routinely indicated in addition to CT scans 

in the absence of bone symptoms [4]. However, a bone scan was 
requested alongside a CT scan for all patients at the Trust, despite 
not meeting the RCR criteria for a bone scan. Findings from the 
review showed that bone scan did not add to the staging of these 
patients and was not needed at all by the other 87 patients as only 
two benefited from it. It has only contributed to prolonging the 
commencement of treatment and added to the already long list 
of care and follow-up appointments these patients already have. 
Besides, because not all centres have the facilities to provide a bone 
scan, patients have had to travel to other hospitals to have this 
investigation done. The routine use of bone scans to determine the 

presence of bone metastasis in breast cancer patients has health 
implications, including poor outcomes from a false negative result 
where treatments may have been delayed and the psychological 
stress of visiting distant hospitals for a timely schedule of the 
investigation. The economic implication is significant, with a 
national average (median) cost of 103 GBP per bone scan [5].

Conclusion:
Our findings suggest that bone scan’s use in the staging of 

breast cancer patients does not improve their management 
modality. Therefore, we recommend that a bone scan should not be 
routinely required to determine bone metastasis in breast cancer 
patients. Also, we recommend following the RCR guideline that 
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discourages the routine use of bone scintigraphy in addition to CT 
in the absence of bone symptoms to the staging of breast cancer. 
These may help save cost, reduce possible delays in commencing 
the proper treatment, and reduce the stress of partaking in a less 
cost-effective procedure. Finally, we do recommend that more 
observational studies be carried out to elicit our findings further.
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