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Diagnostic Imaging Pathways - Breast Cancer (Staging)
Population Covered By The Guidance
This pathway provides guidance for the staging of patients with histologically proven breast carcinoma,
and its effect on management.
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Quick User Guide
Move the mouse cursor over the PINK text boxes inside the flow chart to bring up a pop up box with salient
points.
Clicking on the PINK text box will bring up the full text.
The relative radiation level (RRL) of each imaging investigation is displayed in the pop up box.
SYMBOL

RRL
None

EFFECTIVE DOSE RANGE
0

Minimal

< 1 millisieverts

Low

1-5 mSv

Medium

5-10 mSv

High

>10 mSv
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Image Gallery
Note: These images open in a new page
1

Breast Carcinoma
Image 1 (Breast Mammography): Stellate lesion with malignant calcification.
In addition, there is inversion of the nipple and adjacent skin thickening. The
features are highly suspicious for a breast carcinoma.

2a

Breast Carcinoma
Image 2a (Mammogram, right breast): A non-calcified 22mm mass is
present in the upper inner quadrant of the right breast.

2b

Image 2b (Ultrasound, right breast): Ultrasound of the same lesion showed
an ill-defined solid mass with irregular margins, distortion of adjacent stroma
and posterior acoustic shadowing, features which are suspicious for
malignancy. Biopsy confirmed an invasive ductal carcinoma.

3a

Breast Carcinoma with Nodal Involvement

3b

Image 3a and 3b (Breast Ultrasound): An irregular, hypoechoic area of
parenchyma measuring 20mm in diameter is located in the upper outer
quadrant/axillary tail region of the right breast. The features are suspicious
for a breast carcinoma.

3c

Image 3c (Sentinel Lymph Node Scintigraphy): Imaging from the same
patient using antimony colloid (99mTc Sb Colloid) administered under
imaging guidance in a peritumoural and intradermal location in relation to the
right upper, outer quadrant breast carcinoma. Imaging was performed for 2.5
hours. Towards the end of this imaging period, there was faint uptake of
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activity high in the right axilla, likely representing nodal activity and this was
marked on the skin.
4a

Breast Carcinoma
Image 4a: Mastectomy showing an irregular pale tumour (arrow) with
surrounding fibrosis consistent with a breast carcinoma.

4b

Image 4b (H&E, x2.5): Histological section of a moderately differentiated
(Grade 2) invasive ductal carcinoma, type not otherwise specified, infiltrating
through the breast parenchyma and surrounded by desmoplastic stroma.
Occasional poorly formed tubules can be seen at the periphery (arrows).

5

Breast Carcinoma
Image 5 (H&E, x10): Histological section of a typical invasive lobular
carcinoma showing the classical alignment of single cells in rows.

6

Metastatic Breast Carcinoma
Image 6 (H&E, x2.5): Histological section of a lymph node with metastatic
breast carcinoma. The pale areas represent extensive replacement of the
nodal parenchyma with solid sheets of malignant cells. Few residual follicles
with germinal centres are present (arrows).

Teaching Points
Accurate staging is essential for therapeutic decision making and prognostic information
Imaging modalities that can be utilised in the 'Tumuor' stage of disease include
Biopsy
Mammogram
Ultrasound
MRI
The extent of imaging required for the detection of metastatic disease is dependant on locoregional
staging and may include
Chest radiograph
CT chest
Ultrasound +/- CT of the abdomen
Bone scan
PET scan

Abdominal Imaging in Breast Cancer: Ultrasound and Computed
Tomography (CT)
The liver is the third most common site for breast cancer metastasis
Abdominal imaging as part of routine staging investigations is recommended in patients with Stage
III or greater disease. Imaging usually consists of a combination of ultrasound and computed
tomography 17,18
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The sensitivity and specificity for diagnosing breast cancer metastasis to liver using ultrasound was
30% and 99% respectively 19
Detection rates for hepatic metastasis from breast cancer in Stage I, II, and III disease were 0%,
0.4%, and 2%-5.4% respectively 18,25
CT with the administration of contrast is used to characterise liver lesions. Images are commonly
taken during the
Arterial phase (20-30 seconds after administration of contrast): useful for identifying
hypervascular lesions
Portal venous phase (70-80 seconds after administration of contrast) - often sufficient for
hypovascular metastases
The CT appearance of breast cancer metastases are typically uniformly hypoattenuating or
hypoattenuating with rim enhancement but this is non-specific 43

Skeletal Imaging in Breast Cancer: Isotope Bone Scan and Plain
Radiography
Isotope bone scans are the imaging modality of choice in detecting bone metastases 22,23
More sensitive than plain radiography for the detection of early bone metastases 24
The incidence of bone metastases on bone scan in patients with Stage I, II and III disease
is 0.5%-0.8%, 1.1-2.4%, and 8%-16% 18,25
In a patient with foci of increased uptake and a known primary tumour, the scan strongly
suggests metastases 22
Advantages: allows total body survey 22,23
Limitations: radiographic correlation may be required in some patients with positive bone
scan because of non specificity of findings on radioisotope imaging 22,26
In certain malignancies particularly with lytic bone metastases FDG PET is more sensitive than
bone scan 23,26

Chest Radiograph +/- Computed Tomography (CT)
The thorax is the second most common site for breast cancer metastases after bone
According to published clinical guidelines all patients with Stage III and IV breast cancer should
receive a staging chest radiograph. There is no consensus regarding the use of routine chest
radiograph in stage I and II disease 3,17,18
For stage I and II breast cancer, detection rates range from 0%-0.1% to 0.2%-0.8% respectively.
There is no evidence to support a routine chest radiograph in patients with clinical stage I or II
disease 19,20,21
If a lesion is detected on plain radiography, computed tomography should be performed for further
assessment, and as a baseline to monitor response to therapy 3,17

Diagnostic Mammography
Standard mammography involves two views: cranio-caudal and medio-lateral oblique 3
The diagnostic accuracy of mammography is enhanced through the use of magnification views
(magnified, coned compression views), which visualise only a small area of breast tissue but gives
better contrast resolution and spatial detail 3-8
Abnormalities on mammography are generally categorised as 3
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Mass lesions
Asymmetric densities
Architectural disturbances
Calcifications
A combination of these
Although it is an excellent tool for evaluating breast lesions, mammography does have an inherent
false-negative rate 9
Mammography is not as sensitive in detecting abnormal lesions in dense breast tissue and for this
reason, ultrasound is preferred over mammography in women younger than 35 3
The radiation exposure and hence risk of malignancy secondary to mammography is believed to be
extremely low 7

Breast Magnetic Resonance Imaging (MRI)
Specialised exam which requires the interpretation of an expert breast imaging team working with a
multidisciplinary treatment team 17
Meta-analysis of 44 studies indicates an overall sensitivity of 90% and specificity of 72% for the
detection of breast cancer 45
May be useful for further evaluation of indeterminate or suspicious breast lesions detected on
mammography or ultrasound 10,11
May be used in breast cancer staging to define the extent of the primary tumour or to detect
multifocal/multicentric disease in the ipsilateral breast. 17 MRI detects additional disease
unidentified on mammogram and ultrasound in up to 16% of women 46
May also be used to screen for contralateral cancer at the time of initial diagnosis. 17 Evidence
indicates that MRI of the contralateral breast in women with recently diagnosed breast cancer
detects lesions missed by other modalities at the time of diagnosis in up to 3% of women 44
May have a role in determining the extent of disease and response to treatment for patients being
considered for neoadjuvant therapy and breast conserving surgery. Conversion to more extensive
surgery due to previously undiagnosed multifocal/multicentric disease occurs in up to 11% of
patients 46 However there is no data that demonstrate the use of MRI in improving local recurrence
or survival 47,48
May be useful in locating primary cancer in women with nodal metastases or Paget's disease of the
nipple not previously identified on other modalities 15,17
Limitations 13,14
False positive findings are common which means that surgical decisions should not be
based on MRI findings alone. Additional tissue sampling is recommended for new
abnormalities detected by breast MRI 17

Positron Emission Tomography (PET)
In patients with diagnosed breast cancer, PET can be used to identify local or distant metastasis
For the diagnosis of malignant breast lesions, PET has a sensitivity and specificity of 75%-93 and
73%-95% respectively 10,36,37
Diagnostic accuracy is reduced with lobular carcinomas and small breast cancers less than 10mm
in diameter
More sensitive than combined ultrasound and mammography for diagnosing multifocal/multicentric
breast cancer 37
For the detection of metastasis to axillary lymph nodes
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The sensitivity and specificity is 61%-94% and 80%-97% respectively 37-41
Limited ability to detect micrometastases, make it unsuitable for replacement of axillary
lymph node sampling/excision 10
Advantages: non-invasive method of detecting lymph node involvement. High specificity for
staging axilla 10
Able to provide comprehensive overview of involvement including that of IM nodes, skin
involvement, and extent of tumour 27
For detection of bone metastases 26
Sensitivity of 61%-100% and specificity 96%-100%
May be more sensitive than bone scan for detection of osteolytic bone metastasis, however
it is limited by availability and cost
Superior to conventional diagnostic imaging for detecting unsuspected metastatic breast cancer.
FDG-PET detected remote metastases with a sensitivity of 86%, and specificity of 90% 42
Currently there is no Medicare rebate in Australia for the use of PET imaging in breast cancer. PET
is therefore limited to re-staging and monitoring disease response to therapy

Sentinel Lymph Node Biopsy
Based on the theory that sentinel lymph nodes are the first local nodes to drain lymph from the
tumour and would be the node most likely to have neoplastic deposits in the event of lymphatic
spread and indicate the status of the remaining nodal chain 27,28
Involves injection of technetium-99m labelled sulfur colloid particles and/or blue dye into tissue
surround the tumour pre-operatively. Evidence suggests that using a combination of radioactive
tracer and blue dye is more successful than any one technique alone 27
A handheld gamma camera is used intra-operatively to detect the sentinel lymph node(s). All nodes
with significantly higher radioactivity and/or blue-staining are then excised and sent for
histopathological analysis 27,29
Identification of lymph nodes most likely to contain metastatic disease allows a detailed analysis
including use of serial sectioning, immunohistological staining, and reverse-transcriptase
polymerase chain reaction. This contrasts with axillary lymph node dissection where random nodes
from the lymph node chain are selected for microscopy 29,30
Increased detection rate of lymph node metastasis and detection of micrometastases results in
more accurate staging compared to axillary lymph node dissection. The clinical benefits of
detecting micrometastases however, has not been established 29
Compared with axillary lymph node dissection, the sensitivity, specificity, and negative predictive
value for sentinel lymph node biopsy is 87%-93%, 100%, and 95%-96% respectively 31-35
Advantages compared with axillary lymph node dissection include 30,31
Less invasive
Ability to identify sentinel lymph nodes outside of the axilla
Patients without metastatic nodal disease can avoid axillary lymph node dissection
Disadvantages of sentinel lymph node biopsy include 30,31
Technically challenging procedure with significant variation in success rates between
surgeons
One study found significantly higher failure rate in patients with prior excisional biopsy
Likelihood of finding malignancy in non-sentinel nodes is higher in larger tumours (e.g. T3
vs T1 or T2) and therefore this procedure is not recommended in patients with large local
tumours
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Staging of Breast Cancer
The American Joint Committee on Cancer Staging TMN method is the most widely used method of
breast cancer staging 1,2
Accurate staging is essential for therapeutic decision making and prognostic information
Axillary lymph node status is the most important prognostic indicator in breast cancer
TNM staging of breast cancer - American Joint Committee on Cancer 1,2
Primary tumour (T)
TX primary tumour cannot be assessed
T0 no evidence of primary tumour
Tis carcinoma in situ
T1 tumour < 2cm in greatest dimension
T2 tumour > 2cm but < 5cm in greatest dimension
T3 tumour > 5cm in greatest dimension
T4a tumour of any size with direct extension to chest wall not including pectoralis
muscle
T4b tumour of any size with skin oedema (including peau d'orange) or ulceration of
the skin of the breast, or satellite skin nodules confined to the ipsilateral breast
T4c both T4a and 4b
T4d inflammatory carcinoma
Regional lymph nodes (N)
NX regional lymph nodes cannot be assessed (e.g. previously removed)
N0 no regional lymph node metastasis
N1 metastasis in movable ipsilateral axillary lymph node(s)
N2 metastases in ipsilateral axillary lymph node fixed or matted; or in clinically
apparent internal mammary lymph nodes in the absence of clinically apparent
axillary lymph node metastasis
N3 metastasis in ipsilateral infraclavicular lymph node(s), or in clinically apparent
ipsilateral internal mammary lymph node(s) and in the presence of clinically evident
axillary lymph node metastasis; or metastasis in ipsilateral supraclavicular lymph
node(s) with or without axillary or internal mammary lymph node involvement
Regional lymph nodes (pN) - based on axillary lymph node dissection +/- sentinel lymph
node dissection
pNX regional lymph nodes cannot be assessed
pN0 no regional lymph node metastasis histologically, no additional examination for
isolated tumour cells
pN1 metastasis in 1 to 3 axillary and/or internal mammary lymph nodes with
microscopic disease detected by sentinel lymph node dissection but not clinically
apparent
PN2 metastasis in 4 to 9 axillary lymph nodes, or in clinically apparent internal
mammary lymph nodes in the absence of axillary lymph node metastasis
PN3 metastasis in > 10 axillary lymph nodes, or in infraclavicular lymph nodes; or in
clinically apparent ipsilateral internal mammary lymph nodes in the presence of one
or more positive axillary lymph nodes; or in > 3 axillary lymph nodes with clinically
negative microscopic metastasis in internal mammary lymph nodes; or in ipsilateral
supraclavicular lymph nodes
Distant metastasis (M)
MX distant metastasis cannot be assessed
M0 no distant metastasis
M1 distant metastasis
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Breast Ultrasound
Is an important diagnostic tool in the evaluation of breast lesions
Often used complementary to mammography but may be the initial and only imaging modality
required for women younger than 35 3
Is the preferred initial imaging modality in pregnant and lactating women 4
Situations where ultrasound is useful include 3
For evaluating palpable masses not seen on mammography
For further evaluation of indeterminate lesions seen on mammography
For detection of any underlying mass or altered architecture associated with calcification or
asymmetric densities seen on mammography
For implant evaluation
For guidance of percutaneous biopsy

References
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Computed Tomography (CT)
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Iodine)

Bone Scan
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Magnetic Resonance Imaging (MRI)
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Plain Radiography/X-rays
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Radiation Risk of Medical Imaging During
Pregnancy
Radiation Risk of Medical Imaging for
Adults and Children
Ultrasound
Nuclear Medicine
Nuclear Medicine Bone Scan
Breast Core Biopsy
Breast Fine Needle Aspiration (FNA)
Breast Hookwire Localisation
Breast MRI
Breast Ultrasound
Vacuum-Assisted Core Biopsy
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