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1.

INTRODUCTION

1.1

Purpose
This policy statement documents the position taken by the Faculty of Clinical Radiology, on the
advice of the Breast Imaging Advisory Committee, regarding the use of MBI / BSGI to detect
breast cancer.

1.2

Scope
This position statement applies to all clinical radiologists and radiological practices that are
involved in the detection of breast cancer.

1.3

Background
Molecular Breast Imaging (MBI)/ Breast Specific Gamma Imaging (BSGI) or
scintimammography is a nuclear medicine test designed to detect breast cancers using the
injection of Tc 99m based radio-pharmaceuticals intravenously followed by the acquisition of
mammography-like images. Radiotracer uptake is proportional to blood flow and mitochondrial
activity as well as other physiological factors, resulting in preferential uptake by cancer cells.
Access to MBI/BSGI is limited by availability and cost. MBI/BSGI is not a replacement for
screening mammography but represents an additional breast imaging tool for use in certain
circumstances. It is not a stand-alone breast imaging technique, rather a supplementary tool to
be used and interpreted in conjunction with standard of care mammography and ultrasound.

1.4

Definitions
In this document:
Molecular Breast Imaging (MBI) and Breast Specific Gamma Imaging (BSGI) refer to the
same test and these terms may be used interchangeably throughout this document.
College means The Royal Australian and New Zealand College of Radiologists.
Member means a member of the College.
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2.

PROFESSIONAL DOCUMENT STATEMENT

2.1

Procedure
•
•
•
•
•
•

2.2

Advantages of MBI/BSGI
•
•
•
•
•
•
•
•
•

2.3

Provides physiological information about breast tissue
High sensitivity and specificity for detection of malignancy has been shown in the few
studies published
High resolution
Images taken in two views like a Mammogram
Unaffected by breast density
Unaffected by metal/ scar/ silicone (direct injection or within implants)
Minimal breast compression
Very few contraindications (pregnancy, allergy to radiotracer. (1-6 per 100,000)
Can be used in patients allergic to IV contrast, those with implantable devices, large body
habitus, renal insufficiency, claustrophobia

Disadvantages of MBI/BSGI
•
•

•
•
•

•
•
•

3.

IV injection of about 300-800MBq of sestamibi technetium/ tetrofosmin
Uptake of Tc99m-Sestamibi (within the mitochondria) in tumour cells
Tumours have higher number of mitochondria per cell/ tumour angiogenesis
Tc99m-Sestamibi (MIBI) (hexakis-2-methoxyisobutylisonitrile) is a 140 keV gamma ray
emitting isotope in a lipophilic cation molecule.
It is injected intravenously and retained in cells likely by electronegative cellular and
mitochondrial membrane potentials.
The biodistribution of Tc99m-Sestamibi is roughly proportional to the metabolic rate and
therefore hyperplastic lesions such as malignant tumors have a higher uptake and are
visualised as hot-spots in the image.

Limited anatomical information
Radiation exposure: The whole body receives a radiation dose, whereas in mammography,
only the breast tissue is exposed. The effective dose (which considers radiation sensitivity
of all exposed organs) is estimated to be as low as 2.5mSv with a 300 MBq (8.1mCi)
injection, which is about five-fold that from digital mammography, and twice that from
combination digital mammography and DBT, but less than background radiation at 3mSv
per year
Difficulty of access, only available in a few centres
False positives can occur (as for any technique)
Abnormalities found on MBI/BSGI require correlation with standard breast imaging
techniques +/- biopsy to determine their nature. Availability of direct MBI/BSGI guided
biopsy is very limited and if no corresponding finding is identified on ultrasound or
mammography, evaluation +/- biopsy using contrast enhanced MRI may be needed
Cost (currently no Medicare Rebate available)
Limited anatomical (morphological) information i.e. not a stand-alone breast imaging test.
10 minute acquisition time per view i.e. total exam time 40 minutes

LITERATURE REVIEW
In a metanalysis of 19 articles published between 1984 and 2012, Sun et al. (2013) found that if
MBI/BSGI is negative, there remains an 8% probability of breast cancer. False positives include
fibrocystic change, fibroadenoma and benign breast tissue. Other researchers have found that
MBI/BSGI has similar sensitivity but higher specificity as compared to breast MRI in the
detection of breast cancer (Kim, 2012; Zhou et al., 2009). This has not been corroborated in
large trials as yet.
Other studies have demonstrated that MBI/BSGI can be helpful in the assessment of response
to neo-adjuvant chemotherapy (Mitchell et al., 2013).
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In the United States, where a number of states have passed a law that requires radiologists to
report on breast density, there is a move to use supplemental screening for women with dense
breasts (Shermis et al., 2017). MBI/BSGI has been demonstrated in a few studies to be useful
as an adjunct imaging modality, instead of MRI in this situation (Hruska, 2017; Kim, 2012;
Rhodes et al., 2015; Shermis et al., 2017; Shermis et al., 2016; Weigert et al., 2012). Once an
abnormality is detected with MBI/BSGI, if the mammogram/tomosynthesis does not
demonstrate a corresponding abnormality, ultrasound examination or MRI may be required.
MBI/BISG are used in centres where ultrasound is not used as a screening tool: i.e. where
ultrasound examination is performed, the role of MBI/BSGI is not yet defined. If an MBI/BSGI
detected lesion is not demonstrated on any other imaging modality, then it requires a biopsy
under MBI/BSGI guidance. Such equipment is now commercially available (Hruska, 2017)Brem
et al, 2018) but access to such units in Australia is very limited.

4.

INDICATIONS FOR MBI
In diagnostic breast patients with an unresolved diagnostic dilemma on standard imaging:
•
•
•
•
•

Equivocal findings on standard imaging
Dense-breast with indeterminate breast abnormalities
Women with breast implants/direct silicone injections
Discordant findings
As an alternative to MRI in patients for whom MRI is contraindicated

In cancer patients to:
•
•
•
•
•
•
•

Monitor for recurrence
Evaluate the extent of disease (initial staging)
Detect multi-centric, multi-focal, or bilateral disease
Assess response to neoadjuvant chemotherapy
As an adjunct to a limited mammogram
Surgical planning for residual disease
As an alternative to MRI for patients for whom MRI is contraindicated

For supplemental screening:
•
•

5.

In women with mammographically dense breast tissue
In high risk women unable to have contrast enhanced breast MRI

POSITION STATEMENT
MBI/BSGI is a valid supplemental breast imaging tool for selected indications. Access to
MBI/BSGI is limited by their availability and cost. Use of MBI/BSGI should be restricted on the
advice of breast specialists. MBI/BSGI should be interpreted by adequately trained medical
practitioners able to integrate the findings with those on standard breast imaging tests, and
clear management recommendations should be given for any abnormal findings. Ideally
MBI/BSGI directed biopsy should be available for lesions that are only visible on MBI/BSGI.
Facilities performing MBI/BSGI should be able to undertake further investigations
(mammography, ultrasound, MRI) and offer MBI/BSGI directed biopsy for lesions only visible
on MBI/BSGI, or establish a referral arrangement with a facility that is able to provide these
services.

6.
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