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Introduction

Abstract

Introduction: This study seeks to document the imaging series used in
contemporary Australian practice for imaging the augmented breast, with a
secondary focus on differences in practice and opinion between BreastScreen
Australia (BSA) and diagnostic imaging services. Methods: A SurveyMonkey
link was distributed through the Australian Society of Medical Imaging and
Radiation Therapy (ASMIRT) and was assessable during December 2017 and
January 2018. The questionnaire investigated: years of experience, facility type
and location, image acquisition systems, appointment times, patients imaged
per week, technique and imaging series used, use of limited compression views,
rationale for variation in imaging series and the use of ultrasound. Descriptive
statistics were produced for all variables with chi-squared tests used for
comparisons between categorical variables. Results: The most frequently used
series was the eight-image Eklund ID technique 64% and 59% (submuscular)
and 68% and 58% (subglandular) for BSA and diagnostic services, respectively.
Eighteen different combinations of projections were reported with eight
combinations common to both subglandular and submuscular imaging. The
majority of participants attributed imaging series preferences to dose reduction
and radiologist preference. Conclusion: This research has demonstrated varied
approaches to the routine imaging of women with breast implants and
identified the need for the establishment of dedicated evidence-based imaging
protocols to ensure that regardless of which setting a woman attends that they
receive standardised imaging with minimal dose and maximum breast coverage.
This is a reassurance that is not applicable to current practice.

mediolateral oblique view (MLO) are routinely performed
as these projections afford the greatest coverage of breast

Mammography is the gold standard for the detection,
analysis and diagnosis of breast abnormalities including
breast cancer. ' Breast cancer is the second most common
malignancy worldwide and is ranked as the most
common cause of cancer-related death in less developed
countries and second to lung cancer in developed
countries. > In Australia, there is a 1 in 8 risk that a
woman will develop breast cancer before the age of 85.°
Mammography is undertaken through the Australian
government funded BreastScreen Australia (BSA)
programme and in diagnostic private practice facilities.»’
In both settings, the craniocaudal (CC) view and the

tissue.’

In 2016, breast augmentation was ranked the number
one most commonly undertaken cosmetic surgical
procedures  worldwide with 1.6 million surgeries
reported.” Augmentation is also recognised as the most
common cosmetic surgical procedure in Australia, with
approximately 17,000 surgeries performed in 2016.”
Indications for augmentation can generally be divided
between cosmetic enhancement, the correction of
congenital  and

reconstruction.®”’

developmental ~ deformities  and
Breast implants however present a
technical challenge with respect to imaging due to their
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radiopacity, which obscures breast tissue and reduces the
sensitivity of imaging.'”'? The favoured surgical
placement of the implant is anterior to the pectoral
muscle (subglandular); however, submuscular insertion,
behind the pectoral muscle, is also common."? Implant
placement is typically dependent on the surgeon’s
preference and the desired cosmetic outcome and while
submuscular placement reduces the overall impact on
imaging, there is still a requirement for a specialised
technique to appropriately image the breast.'* There is no
conclusive evidence that the reduced sensitivity of
mammographic imaging due to the presence of implants
leads to late cancer detection or poorer prognosis than
for women with non-augmented breasts.'>™”

To improve imaging of the augmented breast, a
dedicated method of implant imaging was devised in 1988,
by Eklund et al., and is most commonly referred to as the
implant displacement (ID) technique (also known as the
Eklund technique).'® The ID technique has been widely
adopted for routine imaging of the augmented breast ©'°~*
and involves pushing the implant superiorly and
posteriorly towards the chest wall while the available breast
tissue is pulled anteriorly and compressed.'® Typically, ID
imaging will not be attempted before completion of a CC
and MLO imaging series with very limited to no
compression. This is in order to determine implant
integrity prior to compression for ID imaging.** Non-
compressed views with the implant in place can also allow
the radiographer to gauge the amount of tissue available
for compression, thus assisting positioning. The imaging
series described by Eklund et al. (Eklund series) mandates a
series of eight images, which includes both limited
compression (also termed non-compression views) and 1D
images in the CC and MLO projection for both breasts.'®

The most common complication of  breast
augmentation is capsular contraction caused by an
inflammatory reaction and resulting in fibrosis.*’
Capsular contracture, or encapsulation of the breast
implant, results in hardening and deformity of the
implant®® and, in severe cases, limits the degree of ID,
thus reducing the ability to adequately demonstrate breast
tissue.”” To manage this, the addition of a lateral
projection is advocated by many sources including
Eklund et al.">'®*>?® These additional views in bilateral
breast imaging result in a ten-image series. There is no
supporting evidence to suggest true laterals provide
sufficient coverage of the breast tissue in these cases.”’

In 1992, Rickard et al. published on a new imaging
series based upon the ID technique to provide a more
thorough examination of the augmented breast.”” This
sixteen-image series (herein called Rickard ID series) is
known to have been in use prior to the implementation
of full field digital mammography (FFDM) and digital
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breast tomosynthesis (DBT) in Australia® and
recommends an additional four ID views per breast to
further demonstrate breast tissue medial and lateral to,
and superior and inferior to the implant in the CC and
MLO projection, respectively.”

In addition to an increase in radiation dose due to the
increased number of routine projections when utilising
the ID technique, Smathers et al. identified that patients
also receive higher doses of radiation due to the increased
size of their breasts.’' Increased breast size is of particular
concern in limited compression views. While some
authors assumed that the mammography dose in the
presence of breast implants was doubled **?°, Smathers
et al. demonstrated 3.1 times higher radiation dose
received using the eight-image Eklund series when
compared to conventional four-image mammography for
the non-augmented breast.”!

There is a lack of guidelines for the imaging of breast
implant patients in Australia. While the ID method is
encouraged, no specific implant imaging protocol
(Eklund ID series, Rickard ID series or other) is listed in
BreastScreen Australia’s National Accreditation Standards
(BSA NAS) or in the Royal Australian and New Zealand
College of Radiologist (RANZCR) Mammography Quality
Control Manual.**® Review of the literature for the
mammographic of patients
implants provides evidence of the wider issue of non-

assessment with  breast
standardised approaches to imaging on an international
level. Educational texts and the accreditation standards of
various countries describing imaging of the augmented
breast are widely variable, and the imaging series
described demonstrate this disparity with between a 6-
and 16-image series being reported.®'®!%?17232930,34-37
There is no evidence in the literature to support a
particular imaging series as the gold standard for the
routine imaging series for a patient with breast implants
and there is no clear evidence of which series is being
routinely undertaken in Australia.

This study investigated the current practice with
respect to imaging of augmented breasts in the diagnostic
and BreastScreen Australia (BSA) setting. It is unknown if
the approach to imaging the augmented breast in each
setting is in common with each other.

Method

An online questionnaire was developed to gather
information related to current practices for imaging of
augmented  breasts with the online platform,
SurveyMonkey®  (https://www.surveymonkey.com), used
to manage the questionnaire and collect responses. The
questionnaire was designed to gather information on

routine imaging practices in diagnostic and BreastScreen
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settings. Questions investigated were as follows: years of
experience, facility type and location, image acquisition
systems, appointment times, patients imaged per week,
the technique and imaging series used, use of limited
compression views, rationale for variation in imaging
series and the use of ultrasound.

To understand imaging behaviours, respondents were
asked to report use of one or more of the following when
performing routine imaging of those with implants, those
with  submuscular  implants, and when using
tomosynthesis. The views were as follows: non-
compressed CC and MLO, implant displaced CC —
lateral, nipple back or medial; implant displaced MLO —
superior, nipple back or inferior/inframammary angle
(IMA). In addition for submuscular implants, an option
‘routine 4 views with full compression’ was included.

The specific questions were devised based on the
literature and 27 years of clinical experience in both
diagnostic and screening mammography of one of the
authors (KS). The questionnaire was edited for clarity
through the Charles Sturt University (CSU) Spatial Data
Analysis Network (SPAN).

A SurveyMonkey link was distributed through the
Australian Society of Medical Imaging and Radiation
Therapy (ASMIRT) e-newsletter and was accessible during
December 2017 and January 2018. The ASMIRT has 8091
members comprised of radiographers, radiation therapists,
sonographers and mammographic technologists.”® The
survey invitation was directed at members with experience
in mammographic imaging only.

The absolute number of medical radiation science
professionals who perform mammographic imaging in
Australia is unknown as there is no official monitoring of
this statistic by the Australian Health Practitioner
Regulation Agency (AHPRA) or the professional body,
ASMIRT. Some insight into population size may be
gained considering the number of ASMIRT members who
hold a Certificate of Clinical Proficiency in
Mammography (CCPM); however, medical radiation
science  professionals practicing mammography in
Australia are not required by AHPRA to acquire the
CCPM. Currently, 712 ASMIRT members hold the
CCPM; however, there have been 1532 CCPM awarded
since 1998 (ASMIRT, correspondence 2019). As the
survey encouraged participation for members with
mammography experience past or present, 1532 could be
considered closer to the true population of Australian
medical radiation science professionals who have
undertaken mammography. An ideal sample size of 308
was calculated, with a confidence level of 95%.°

Data obtained through the questionnaire were analysed
using SPSS, Version 23 (IBM Corp. Released 2015. IBM
SPSS Statistics for Windows, Version 23.0. Armonk, NY:
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IBM Corp.). Descriptive statistics were produced for all
variables with chi-squared tests used for comparisons
between categorical variables with P < 0.05 deemed to be
statistically significant. Free-text responses were analysed
thematically.

Ethics approval for this study was granted by the CSU
Human Research Ethics Committee (HREC) (Approval
number: 400/2017/34).

Results

Demographics

One hundred and eleven (111) responses were received
during the collection period with 21 responses
subsequently deemed incomplete and excluded from
further analysis.

Of the 90 completed surveys, 40% (n = 36) worked for
a diagnostic service, 37% (n = 33) worked for BSA and
23% (n = 21) worked in both settings. Overall the highest
portion of respondents was from Queensland (30%) and
New South Wales (26%) with smaller percentages from
the other States/Territories, except the Northern Territory
where there were no respondents. The majority of
respondents (69%) worked in metropolitan settings with
populations greater than 100,000%°. At least 50% of
respondents from each practice type had 16 or more
years’ experience (Table 1). While there was some
variation between location for the State/Territory and
years of experience based on practice type, the number of
responses was too small to draw conclusions about
whether differences were statistically significant.

The image acquisition systems used by respondents
working for BSA were FFDM alone (56%) or FFDM and
tomosynthesis (41%); the remaining 2 respondents had
used either a combination of film screen, computed
radiography (CR) and FFDM, or CR and tomosynthesis. In
contrast for those working in diagnostic settings, the most
frequent system, or combination of systems, being used
were FFDM and tomosynthesis (46%), FFDM only or
tomosynthesis only (both 22%); remaining respondents
used a mix of film screen, CR, FFDM and tomosynthesis.

For those working in BSA settings, most (51%) imaged
2-4 women with implants per week; 23% reported
imaging 0 or 1 woman per week and 13% reported
imaging each of 4-6 or greater than 6 women per week.
Those working in diagnostic settings reported imaging
fewer women with implants per week with 55% reporting
imaging 0—-1 woman and 32% imaging 2—4 women. In
this group, a small number (n =6, 11%) reported
imaging >6 women per week. Chi-squared analysis
showed that there was a statistically significant difference
between the two groups (3* = 13.898, df = 3, P = 0.003).
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Table 1. Summary of respondent demographic information.

Imaging of the Augmented Breast in Australia

Type of mammography practice

All respondents (n = 90) Diagnostic (n = 36) BreastScreen (n = 33) Both (n = 21)
Years of experience
1 year or less 2 2%) 2 (6%) 0 0
2-5 years 13 (14%) 7 (19%) 2 (6%) 4 (19%)
6-10 years 10 (11%) 3 (8%) 4 (12%) 3 (14%)
11-15 years 13 (14%) 5 (14%) 6 (18%) 2 (10%)
16-20 years 20 (22%) 0 (28%) 9 (27%) 1 (5%)
20 or more years 32 (36%) 9 (25%) 12 (36%) 11 (52%)
Practice location (based on population size)*
Metropolitan (> 100,000) 61 (69%) 23 (64%) 25 (78%) 13 (62%)
Regional (20,000-100,000 25 (28%) 12 (33%) 6 (18%) 7 (33%)
Rural (<20,000) 3 (3%) 1(3%) 1 (5%) 3 (3%)
State or Territory where practice is located*
Victoria 16 (18%) 3 (8%) 5(15%) 8 (40%)
New South Wales 23 (26%) 6 (17%) 11 (33%) 6 (30%)
Queensland 27 (30%) 18 (50%) 7 21%) 2 (10%)
Northern territory 0 0 0 0
Australian Capital Territory 2 (2%) 2 (6%) 0 0
South Australia 7 (8%) 4 (11%) 3 (9%) 0
Western Australia 12 (14%) 3 (8%) 5 (15%) 4 (20%)
Tasmania 2 (2%) 0 2 (6%) 0

*Two respondents did not provide a response questions about location and 1 to state; category totals may not be exactly 100% due to rounding.

Most respondents (95%) working in BSA settings
reported that the average appointment time for women
without implants was 15 min or less; however, for
women with implants there was an increase in average
appointment time with 39% of respondents reporting an
average time of 20 min and 26% reporting an average
time of 30 min or more. In contrast, those in diagnostic
settings reported longer average appointment times for
women with or without implants with the most frequent
response being 30 min (57% for those with no implants,
59% for those with implants).

Imaging behaviour

The Eklund ID technique was reported as always used
by 57% of BSA respondents; 15% reports use
sometimes, 2% rarely and 11% did not use this
technique. Similarly, 50% of those in diagnostic settings
always used the Eklund ID technique, 19% sometimes,
8% rarely and 10% did not use the technique. The
remaining respondents in each setting (15% for BSA,
14% for diagnostic) were unsure whether they used this
technique. When asked why the Eklund technique was
not used, the highest frequency single response for those
at BSA was (23%) followed by ‘dose
reduction’ (13%). The remaining respondents selected a
combination of the item response options which
included radiologist preference, dose reduction, not

‘unknown’

needed due to new technology (FFDM) and not needed
due to technology  (tomosynthesis)  with
combinations which included radiologist preference and/
or dose reduction selected by 51% of respondents.
Similarly, for those in diagnostic setting ‘unknown’

new

(16%) was the highest frequency single response with
remaining responses being a combination of the
available response options. The majority (73%) were
combinations which included radiologist preference &/or
dose reduction. The routine use of non-compressed
views prior to ID imaging was reported by the majority
of respondents; 85% for BSA and 83% for diagnostic.

Reflective of the differing purposes of breast screening
and diagnostic imaging, the routine use of ultrasound as
an adjunct to routine implant imagining proved rare
amongst BSA respondents with 80% indicating it is never
used in their service; whilst the majority of diagnostic
respondents (89%) indicated ultrasound is always or
usually scheduled for patients.

Number of Images

Respondents were asked on a range of 4-16 how many
images are routinely taken for patients with breast
implants. For BSA, 91% of respondents reported taking 8
images, while 6% took 10 images and 4% ‘other’. While
the majority (79%) of those in diagnostic settings also
took 8 images, there was greater variability with 10%

© 2020 The Authors. Journal of Medical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of 105
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taking 10 images, 6% taken 4 images and 2% each taking
6, 12 or 16 images.

Breast implant image series

Respondents were asked which of 8 projections were used
when imaging patients with breast implants; this resulted
in a total of 18 different combinations (Fig. 1). For both
BSA and diagnostic settings, the most frequently used
series was the eight-image Eklund ID technique (64% for
BSA and 59% for diagnostic settings). Although there was
a range of image series reported, most were reported by
only 1 or 2 respondents. Responses specifically in relation
to imaging of submuscular implants were similar to those
for implants with a range of combinations of projection
used (Fig. 1). The Eklund technique was the most
frequently used series in both groups (68% of BSA and
58% for diagnostic settings). Eight combinations (series
1-8 in Fig. 1) were common to both subglandular and
submuscular imaging.

Use of tomosynthesis for imaging

In response to a question about the standard views for a
patient with breast implants when using tomosynthesis,
78% of those in BSA settings and 41% of those in
diagnostic settings indicated that they did not use
tomosynthesis. Of the remaining respondents, again there
were 5 different combinations of views used. While the
number of respondents using tomosynthesis in BSA
settings was small (n = 10), 50% used a combination of
implant displaced CC and MLO nipple back views. For
those in diagnostic settings, 11 different combinations
were used with 31% using the eight-image Eklund series.
Other combinations were used by 4 or fewer respondents.

Free-text responses

The majority of free-text responses were utilised to
rationalise the imaging series used, or to provide personal
justification for the response given. Common themes
included wuse of tomosynthesis at assessment in
BreastScreen, advocating for true lateral imaging in cases
of encapsulation or difficulty with ID views, or practice
variations between the combined use of tomosynthesis
and 2D imaging within a single series.

Discussion

The results of this study demonstrate a range of practices in
Australian radiographers working in BreastScreen and
diagnostic settings. Reporting of appointment times
reflected standard differences between the two settings

J. R. O’Keefe et al.

reflective  of the different appointment purposes.
Diagnostic appointments are typically longer for women
with and without implants to accommodate potential work
up views and adjunct imaging. This is in contrast to
screening where only routine imaging is performed and
where needed, work up views and adjunct imagining is
undertaken at a subsequent assessment appointment.

With respect to imaging practices, this study has
identified a possible lack of consistent terminology.
Whereas every ID image is by default undertaken using
the Eklund technique, the Eklund ID technique was
reported by BSA and diagnostic respondents, respectively,
as always used by only 57% and 50%, with 15% and 14%
being unsure if they utilised this technique at all. These
responses appear to reveal the use of different imaging
terminologies, which may reflect workplace conventions,
differing educational approaches or may simply be a
move away from eponyms.

As per imaging of the non-augmented breast, the
mammographic imaging protocol for
augmented breasts should be standardised, evidence-based
and applicable to both the screening and diagnostic

women with

settings, and importantly, integrated into professional
guidelines and accreditation standards. In the Australian
healthcare setting, should be reassured of
receiving the same standard of imaging regardless of the
facility to which they present. The results of this study

women

demonstrate that the eight-view ID technique (Eklund
series) including non-compressed CC, non-compressed
MLO, ID CC and ID MLO was the most frequently
selected image series for both subglandular and
submuscular implant imaging (BSA 64% and diagnostic
59%; BSA 68% and diagnostic 58%). However, of great
concern is that the remaining respondents reported 18
and 17 different combinations of views forming a variety
of imaging series being used to image subglandular and
submuscular implants, respectively.

Protocols need to demonstrate some flexibility to
accommodate for variability in patient presentation, such
as encapsulation or minimal tissue volume. However, the
wide variation in the imaging series reported cannot be
explained by the need to accommodate patient
presentation alone. Protocols such as those developed for
the NHSBSP, which take into account patient history,
implant type (saline or silicone) and position, provide a
contemporary framework on which to base any future
Australian protocols.”®

In terms of imaging technique, the order of projections
should be pre-set; the NHSBSP advocates initial use of
the non-compressed MLO projection to show implant
position and assist in the planning of subsequent
projections.”® This appears to be a historically consistent
practice. Non-compressed views should also mandatorily
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Subglandular implants
Imaging series created by combinations of projections
Projections 112 |3|4|5/6|7|8|9|10|11 (12|13 |14 |15|16 |17 |18
Non-compressed CC ¢ e oo o o o o ° ° ° o ° o °
Non-compressed MLO | ¢ e (o |0 o o |0 o ° ° ° ° ° ° ° o
ID CC lateral L) ° °
ID CC nipple back ¢ ° ° ° ° ° ° ° °
ID CC medial L NI L L L L] L
ID MLO superior ® o o o o ° ° ° °
ID MLO nipple back ¢ e o ° ° °
ID MLO inferior ° (] °
Frequency of reported use in each setting (%)
BreastScreen (n=50) 64 | 10 | 2 2 2 2 8 2 2 6
Diagnostic (n=51) 59 | 10 2 (22 |4]12(2]2 4 2 2 6 2
Submuscular implants
Imaging series created by combinations of projections
Projections 112 (3/4|(5|/6|7|8|9 |(10|11 (12|13 |14 15|16 |17
Non-compressed CC ¢ (o o 0 0 0 0 0 ° e | o ° °
Non-compressed MLO | ¢ e |0 o o 0o o o ° o o o L o o
ID CC lateral o o |0 °
ID CC nipple back ¢ ° ° ° e | o °
ID CC medial °o |0 °
ID MLO superior o |0 o ° L] ° °
ID MLO nipple back ¢ ° ° ° °
ID MLO inferior ° °
Routine 4 views with ° ° ° °
full compression
Frequency of reported use in each setting (%)
BreastScreen (n=50) 68 | 4 4 218 |2 2 2 2 2 4
Diagnostic (n=51) 58102 (2|2 |2 |6 10 2 2 2

Figure 1. Image series created by combinations of projections for subglandular and submuscular implants.

be performed prior to ID to ensure implant integrity is
sufficient prior to full compression.”* This was reported
as mostly occurring in Australia but was not consistent
practice (BSA 85%; 83% diagnostic). This again reflects a
lack of understanding of the rationale for the non-
compressed series and the Eklund technique.

The results of this study reflect standard DBT use in
the assessment setting only for BSA facilities and
routinely, where available, for diagnostic sites (59%). The
imaging series put forward by BSA respondents appears
adjunct to the routine imaging series and by diagnostic
respondents favouring the standard eight-image Eklund

© 2020 The Authors. Journal of Medical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of

series (31%). Similar to the results for 2D imaging, the
remaining respondents reported a variety of different
combinations of views, 5 and 11, for BSA and diagnostic
imaging, respectively. The benefits of DBT in terms of
lesion detection and the imaging of dense breasts are
undeniable*'™**
possible.

The development protocols for imaging the augmented
breast should consider the image acquisition system used
and the benefits of separate imaging series for 2D and
DBT technology. Further research into comparisons
between dose and mammographic coverage of breast

, and its use should be implemented where
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tissue between FFDM and DBT may contribute to a
revised and standardised imaging series for use with this
technology.

The standardisation of imaging techniques for both
subglandular and submuscular breast implants, both of
which have been shown to benefit from ID technique
4546 will contribute to uniformity of practice nationally
and internationally. The introduction of uniform
evidence-based protocol will give mammographers the
confidence that women are receiving the same standard
of care regardless of where they present for imaging, with
patients not receiving unnecessary imaging or radiation
dose, or insufficient imaging, leading to poor
mammographic coverage of the breast and potential
missed pathology. In addition, the pursuit of an evidence-
based protocol reduces the risk of practices being liable if
breast cancer goes undetected due to the lack of evidence
supporting the varied imaging series currently used.

Limitations

The study had several limitations, including a small
number of respondents (n = 90). The method of survey
distribution resulted in the exclusion of mammographers
who are not members of the ASMIRT. Response rates
also varied between questions, with a considerably smaller
response rate to questions relating to DBT practice. This
may be explained by its limited use in Australian
diagnostic facilities and use only for assessment at BSA
facilities.”” Potential recall bias may also result from the
limited clinical exposure of some respondents to implant
imaging. A lack of common language and understanding
around the Eklund technique and ID imaging may also
have impacted on responses.

Conclusion

This study documents for the first time the imaging series
used in contemporary imaging of the augmented breast in
Australia. In this snapshot of current practice, the research
has revealed that the eight-view ID technique is the
primary imaging series for both FFDM and DBT imaging
of patients with breast implants The results of the study
however also demonstrated varied additional imaging
series used for routine imaging of patients with breast
implants both between BSA and diagnostic imaging and
within these providers. Little difference was demonstrated
between imaging of breasts with submuscular and
subglandular breast implants; imaging protocols are likely
applied to all patients with breast implants rather than
utilising a specific protocol based on implant position.
Based on data obtained, current imaging is reportedly
driven by dose reduction and radiologist preference within

J. R. O’Keefe et al.

both facilities, possibly indicating an acceptance that
sufficient mammographic coverage of the breast for breast
cancer detection. The absolute amount of tissue imaged
and that not included on the image during implant
imaging remains unknown, as there is currently no
evidence base upon which to draw. Looking forward the
adoption of new technology such as coned beam breast CT
may resolve many of these issues.

This research has identified the need for the
of dedicated evidence-based imaging
protocols for women with breast implants to ensure that

establishment

regardless of which setting a woman attends that they will
consistently receive an appropriate standard imaging
series and imaging that results in  sufficient
mammographic coverage of their breast tissue for breast
cancer detection and a dose that is as low as reasonably
achievable (ALARA). This is a reassurance that is not
applicable to current practice. There is an urgent need for
the development of evidence-based standards to ensure
that no woman is disadvantaged by imaging practice in
Australia as a result of breast augmentation.

Conflict of Interest

The authors declare no conflict of interest.

References

1. Tkaczuk KHR, Kesmodel SB, Feigenberg SJ. Handbook of
Breast Cancer and Related Breast Disease, demosMedical.
demosMedical, New York, 2016.

2. Harbeck N, Gnant M. Breast Cancer. Lancet 2017; 389
(10074): 134-1150.

3. Yu XQ, De Angelis R, Luo Q, Kahn C, Houssami N,
O’Connell DL. A population-based study of breast cancer
prevalence in Australia: predicting the future health care
needs of women living with breast cancer. BMC Cancer
2014; 14: 936.

4. Cancer Council Australia. Breast Cancer Screening, [cited
June 2018]. Available from: https://www.cancer.org.au/ab
out-cancer/early-detection/screening-programs/breast-cance
r-screening.html.

5. Breast Cancer Network Australia. BreastScreen Australia
Background. 2019; [cited May 2019] Available from:
https://www.bcna.org.au/about-us/advocacy/position-state
ments/breastscreen-australia/.

6. Royal Australian and New Zealand College of Radiologists.
Mammography Quality Control Manual 2002. RANZCR,
Sydney, 2002.

7. International Society of Aesthetic Plastic Surgery. The
International study on aesthetic/cosmetic procedures
performed in 2016. 2016; [cited May 2018] Available from:
https://www.isaps.org/wp-content/uploads/2017/10/Globa
IStatistics2016-1.pdf

108 © 2020 The Authors. Journal of Medlical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of
Australian Society of Medical Imaging and Radiation Therapy and New Zealand Institute of Medical Radiation Technology


https://www.cancer.org.au/about-cancer/early-detection/screening-programs/breast-cancer-screening.html
https://www.cancer.org.au/about-cancer/early-detection/screening-programs/breast-cancer-screening.html
https://www.cancer.org.au/about-cancer/early-detection/screening-programs/breast-cancer-screening.html
https://www.bcna.org.au/about-us/advocacy/position-statements/breastscreen-australia/
https://www.bcna.org.au/about-us/advocacy/position-statements/breastscreen-australia/
https://www.isaps.org/wp-content/uploads/2017/10/GlobalStatistics2016-1.pdf
https://www.isaps.org/wp-content/uploads/2017/10/GlobalStatistics2016-1.pdf

J. R. O'Keefe et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

© 2020 The Authors. Journal of Medical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of

. BreastCancer Network Australia. Breast Reconstruction,

[cited June 2018]. Available from: https://www.bcna.org.a
u/understanding-breast-cancer/treatment/breast-reconstruc
tion/.

. Noels EC, Lapid O, Lindeman JHN, Bastiaannet E. Breast

Implants and the Risk of Breast Cancer: A Meta-Analysis
of Cohort Studies. Aesthet Surg J 2015; 35(1): 55-62.

Azzi AJ, Gornitsky J, Viexel-Mathieu A, Lessard L. The
Impact of Implant Location on Breast Cancer
Characteristics in Previously Augmented Patients: A
Systematic Literature Analysis. J Cancer Prev 2018; 23(2):
93-8.

Ciurea A, Gersak M, Onoe R, Ivan O, Ciortea C. The role
of ultrasound in the imaging assessment of the augmented
breast. A pictorial review. ] Med Ultrason 2014; 16(3):
256-61.

Lavigne E, Brisson J. Can breast implants hinder breast
cancer survival? Womens Health (Lond) 2013; 9(5): 419-42.
Ribeiro RC, Saltz R, Amaral C, Kocsis A. Breast
Augmentation. In: Avelar JM (ed). Breast Surgery:
Aesthetic Approaches. Springer International Publishing,
CH, 2017; pp. 663-71.

Mugea CM, Toma T, Shiffman MA (eds). Aesthetic
Surgery of the Breast. Springer, Berlin Heidelberg, 2015.
Handel N, Silverstein MJ. Breast Cancer Detection in
Women with Implants. Semin Breast Dis 2004; 7: 172-81.
Miglioretti DL, Rutter CM, Geller BM, et al. Effect of
breast augmentation on the accuracy of mammography
and cancer characteristics. JAMA 2004; 291(4): 442-50.
Skinner KA, Silberman H, Dougherty W, et al. Breast
Cancer After Augmentation Mammoplasty. Ann Surg
Oncol 2001; 8(2): 138—44.

Eklund GW, Busby RC, Miller SH, Job JS. Improved
imaging of the augmented breast. AMJ 1988; 151(3): 469—
73.

Aotearoa B. National Policy & Quality Standards. New
Zealand Ministry of Health, Wellington, 2013.
BreastScreen Australia Accreditation Review Committee.
BreastScreen Australia National Accreditation Standards.
Breast Imaging: A Guide for Practice. BreastScreen,
Australia, 2015.

Cardenosa G Breast Imaging Companion, 4th edn.
Lippincott Williams & Wilkins,Philadelphia, 2001.

Long SM, Miller LC, Botsco MA, Linda LL. Handbook of
Mammography, 5th edn. Mammography Consulting
Services, Edmonton, 2010.

National Health Service Breast Screening Programme.
NHS Breast Screening Programme: Screening Women with
breast implants. Public Health England, London, 2017.
Shetty MK, Mahesh K (eds). Breast Cancer Screening and
Diagnosis A Synopsis. Springer, New York, 2015.

Headon H, Kasem A, Mokbel K. Capsular Contracture
after Breast Augmentation: An Update for Clinical
Practice. Arch Plast Surg 2015; 42(5): 532—43.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Imaging of the Augmented Breast in Australia

Shah AT, Jankharia BB. Imaging of common breast
implants and implant-related complications: A pictorial
essay. Indian ] Radiol Imaging 2016; 26(2): 216-25.
Malahias M, Jordan DJ, Hughes LC, Hindocha S, Juma A.
A literature review and summary of capsular contracture:
An ongoing challenge to breast surgeons and their
patients. Int ] Surg 2016; 3: 1-7.

Svane G. Screening Mammography: Breast Cancer Diagnosis
in Asymptomatic Women. Mosby, St. Louis, 1993.

Rickard MT, Wilson E, Ferris A, Blackett KH.
Mammography Today: Positioning And Quality Control
For Radiographers. Central Sydney Breast X-Ray
Programme, St. Leonards, NSW, 1992.

BreastScreen Australia. Breastscreen Australia National
Accreditation Standards. BreastScreen Australia Quality
Improvement Program. BreastScreen, Australia, 2004.
Smathers RL, Boone JM, Lee L], Berns EA, Miller RA,
Wright AM. Radiation Dose Reduction for Augmentation
Mammography. AMJ 2007; 188(5): 1414-21.

McIntosh SA, Horgan K. Augmentation mammoplasty:
Effect on diagnosis of breast cancer. | Plast Reconstr
Aesthet Surg 2008; 61(2): 124-9.

Uematsu T. Screening and diagnosis of breast cancer in
augmented women. Breast Cancer 2008; 15(2): 159—64.
Dronkers DJ, Hendriks JHCL, Holland R, Rosenbusch G
(eds). The Practice of Mammography: Pathology,
Technique, Interpretation, Adjunct Modalities. Thieme,
Stuttgart, New York, 2002.

Svahn TM, Chakraborty DP, Ikeda D, et al. Breast
tomosynthesis and digital mammography: A
comparison of diagnostic accuracy. BJR 2012; 85(1019):
1074-82.

Williams S, Linda L, Stickland V, Wilson AR, Evans A.
Fundamentals of Mammography, 2nd edn. Churchill
Livingstone, Edinburgh, 2003.

Kopans DB. Breast Imaging, 3rd edn. Lippincott Williams
& Wilkins, Baltimore, Maryland, 2007.

Australian Society of Medical Imaging and Radiation
Therapy. ASMIRT 2017 Annual Report. Australian Society
of Medical Imaging and Radiation Therapy. Melbourne,
Australia, 2017.

SurveyMonkey. Sample size calculator, [cited October
2017]. Available from: https://www.surveymonkey.com/
mp/sample-size-calculator/.

Australian Bureau of Stastics. Australian Statistical
Geography Standard (ASGS). Australian Government,
Canberra, 2018.

Haq R, Lim YY, Maxwell AJ, et al. Digital breast
tomosynthesis at screening assessment: Are two views
always necessary? BJR 2015; 88(1055): 20150353.

Morris E, Feig SA, Drexler M, Lehman C. Implications
of overdiagnosis: Impact on screening

mammography practices. Popul Health Manag 2015; 18
(S1): S-3-S-11.

109

Australian Society of Medical Imaging and Radiation Therapy and New Zealand Institute of Medical Radiation Technology


https://www.bcna.org.au/understanding-breast-cancer/treatment/breast-reconstruction/
https://www.bcna.org.au/understanding-breast-cancer/treatment/breast-reconstruction/
https://www.bcna.org.au/understanding-breast-cancer/treatment/breast-reconstruction/
https://www.surveymonkey.com/mp/sample-size-calculator/
https://www.surveymonkey.com/mp/sample-size-calculator/

Imaging of the Augmented Breast in Australia J. R. O'Keefe et al.

43. Rafferty EA, Durand MA, Conant EF, et al. Breast cancer 46. Destouet JM, Monsees BS, Oser RF, Nemecek JR,
screening using tomosynthesis and digital mammography in Young VL, Pilgrim VL. Screening mammography in
dense and nondense breasts. JAMA 2016; 315(16): 1784—6. 350 women with breast implants: Prevalance and

44. Taylor K, Parashar D, Bouverat G, et al. Mammographic findings of implant complications. AJR 1992; 159(5):
image quality in relation to positioning of the breast: a 973-8.
multicentre international evaluation of the assessment 47. BreastScreen Australia. Breast Density and Screening:
systems currently used, to provide an evidence base for Position Statement. 2016[cited July 2018] Available from:
establishing a standardised method of assessment. http://www.cancerscreening.gov.au/internet/screening/
Radiography (Lond) 2017; 23(4): 343-9. publishing.nsf/Content/br-policy-breast-density

45. Bantick GL, Taggert I. Mammography and breast
implants. B J Plastic Surg 1995; 48(1): 49-52.

110 © 2020 The Authors. Journal of Medlical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of
Australian Society of Medical Imaging and Radiation Therapy and New Zealand Institute of Medical Radiation Technology


http://www.cancerscreening.gov.au/internet/screening/publishing.nsf/Content/br-policy-breast-density
http://www.cancerscreening.gov.au/internet/screening/publishing.nsf/Content/br-policy-breast-density

