
Journal of Plastic, Reconstructive & Aesthetic Surgery (2018) 71, 1521–1531 

Review 

Breast imaging for aesthetic surgery: British 

Society of Breast Radiology (BSBR), 

Association of Breast Surgery Great Britain 

& Ireland (ABS), British Association of 

Plastic Reconstructive and Aesthetic 

Surgeons (BAPRAS) 

Simon Lowes 

a , ∗, Fiona MacNeill b , Lee Martin 

c , 1 , 
Joe M. O’Donoghue 

d , 2 , Mandana O. Pennick 

e , Alan Redman 

a , 
Robin Wilson 

f , 3 

a Breast Screening and Assessment Unit, Queen Elizabeth Hospital, Gateshead Health NHS Foundation 

Trust, Sheriff Hill, Gateshead, NE9 6SX, United Kingdom 

b Breast Surgery Unit, The Royal Marsden Hospital, Fulham Road, London, SW3 6JJ, United Kingdom 

c Breast Unit, Aintree University Hospital, Lower Lane, Liverpool, Merseyside, L9 7AL, United Kingdom 

d Department of Plastic Surgery, Royal Victoria Infirmary, Newcastle upon Tyne Hospitals NHS Foundation 

Trust, Queen Victoria Road, Newcastle upon Tyne, NE1 4LP, United Kingdom 

e Department of Breast Surgery, Glan Clwyd Hospital, Rhuddlan Road, Rhyl, Denbighshire, LL18 5UJ, 
North Wales, United Kingdom 

f Department of Clinical Radiology, The Royal Marsden Hospital NHS Foundation Trust, Downs Road, 
Sutton, Surrey, SM2 5PT, United Kingdom 

Received 27 February 2018; accepted 28 July 2018 

1 For ABS correspondence: lee.martin@aintree.nhs.uk 
2 For BAPRAS correspondence: joe.o’donoghue@nuth.nhs.uk 
3 For BSBR correspondence: robinwilson@nhs.net 
∗Main corresponding author. 

E-mail address: simon.lowes@doctors.org.uk (S. Lowes). 

https://doi.org/10.1016/j.bjps.2018.07.004 
1748-6815/ © 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by Elsevier Ltd. All rights reserved. 

http://dx.doi.org/10.1016/j.bjps.2018.07.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2018.07.004&domain=pdf
mailto:simon.lowes@doctors.org.uk
https://doi.org/10.1016/j.bjps.2018.07.004


1522 S. Lowes et al. 

KEYWORDS 

Aesthetic/cosmetic 
breast surgery; 
Imaging guidance; 
Mammography; 
Breast ultrasound; 
Breast implants; 
Reduction 
mammoplasty 

Summary This is an overview of the guidelines for breast imaging before and after aesthetic 
(cosmetic) breast surgery, which includes but is not limited to implants, lipomodelling and 
mammoplasty procedures. The guidelines are based on a review of the literature and consensus 
of breast imaging and aesthetic breast surgery specialists. 
1. Pre-aesthetic surgery 

• All women should undergo a full breast history and clinical examination. 
• Abnormal or uncertain clinical assessment (e.g. family history or other related risk, breast 
symptoms and uncertain examination findings) requires specialist breast assessment in a 
recognised breast facility. 

• Normal clinical assessment in women with no personal or family history of breast cancer or 
other related risk: 
◦ < 40 years: Routine preoperative imaging not recommended. 
◦ ≥ 40 years: Two-view mammography of both breasts recommended provided no mam- 
mography in the preceding 12 months. Adjunctive ultrasound (US) may be considered in 
women with dense breasts. 

• In general, men do not require preoperative breast imaging unless there is a clear clinical 
indication at the initial assessment. 

2. Post-aesthetic surgery 

• Routine breast imaging (e.g. annual breast US or MRI of implants) is not indicated. 
• If clinical concerns arise during aesthetic follow-up, specialist breast assessment in a recog- 
nised breast facility is recommended. 

• Mammographic screening should follow National Health Service (NHS) guidelines and be 
appropriate for a woman’s age and breast cancer risk. 

If breast imaging or breast assessment is required, it should be performed in a designated breast 
facility with access to specialist breast imaging and a complete breast multidisciplinary team 

in accordance with national guidelines and recommendations. 
© 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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esthetic breast surgery is now performed routinely 
hroughout the UK. The main aesthetic breast procedures 
ffered are: 

• Breast augmentation (enlargement) with either implants 
or a patient’s own fat 

• Breast mammoplasty: usually breast reduction with an 
uplift (mastopexy), sometimes with insertion of a sup- 
porting mesh. 

The past decade has overall seen an increasing demand 
or aesthetic procedures; in 2015, more than 9600 breast 
ugmentations and 5450 breast reductions were performed 
y BAAPS surgeons, with increases of 12% and 13%, respec- 
ively, on the previous year. 1 The most recent figures, how- 
ver, show a decline in demand for these procedures during 
016, and this has been attributed to multiple factors. 2 

Most aesthetic breast surgeries are performed on 
omen, but a significant number of men also seek aesthetic 
urgery including breast reduction for gynaecomastia; in 
015, 796 breast reduction procedures were performed on 
en in the UK, with an increase of 13% on the previous 
ear. 1 Again, 2016 saw a decline in the number of males un- 
ergoing aesthetic surgery, but the proportion of males to 
emales undergoing aesthetic surgery has remained stable. 2 

A potential complicating factor associated with aesthetic 
urgical procedures is the incidental discovery of significant 
reast pathology such as breast cancer or ‘risk’ lesions (le- 
ions of uncertain malignant potential). Breast cancer is a 
ommon female malignancy and occurs in approximately 
5,000 women each year in the UK 3 but is rare in men, oc- 
urring in approximately 400 men each year in the UK. 4 It 

is important that any surgeon performing aesthetic breast 
surgery has clear guidance on how to manage incidental
breast disease. 

If changes in the breast are detected by the clinician
during preoperative clinical assessment, then these changes 
should be investigated and managed before any aesthetic 
procedure takes place. But if clinical assessment is normal
and an abnormality is discovered during the surgical proce-
dure, or post-operatively on breast tissue histology (usually 
after breast reduction surgery), this can complicate subse- 
quent oncological and aesthetic management, particularly 
if the pathology is malignant or falls into the grey area of
‘benign but of uncertain malignant potential’. 

Although identifying incidental cancers intraoperatively 
is rarely reported, there are a number of reports of breast
pathology being identified in the early post-operative pe- 
riod, usually because of routine pathological analysis of re-
duction mammoplasty specimens. 5 

The intention of breast imaging before aesthetic surgery 
is to diagnose or exclude clinically occult breast cancer or
lesions of uncertain malignant potential. Routine imaging 
before aesthetic surgery has been advocated in the past,
but there is currently little supporting evidence and no con-
sensus with regard to timing or appropriate imaging modal-
ities. 

Concerns about the increasing incidence of breast can- 
cer, 3 increasing number of aesthetic breast procedures and 
difficulties in post aesthetic surgery imaging have created 
the need to provide guidance. However, the rate of inciden-
tal cancer detection in patients undergoing aesthetic breast 
procedures is small, and the potential benefits of routine
imaging before the procedure need to be weighed against
the drawbacks. 
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Statement of purpose 

This guidance has been produced on behalf of the British 
Society of Breast Radiology (BSBR), Association of Breast 
Surgery (ABS) and British Association of Plastic Reconstruc- 
tive and Aesthetic Surgeons (BAPRAS). The guidance is based 
on a review of the limited evidence available together with 
specialist expert opinion (level IV) in breast imaging and 
aesthetic breast surgery. 

It is intended to provide aesthetic breast surgeons and 
breast radiologists with consensus recommendations for ap- 
propriate breast imaging both before and after cosmetic 
breast surgery, either in the private sector or in the National 
Health Service (NHS). Some of the recommendations may be 
relevant outside of the UK. 

The guidance draws on the available literature to 
estimate the incidental detection of breast cancers (and 
lesions of uncertain malignant potential) in women and men 
undergoing different types of aesthetic breast surgery and 
considers how this may complicate further management 
of such lesions. It also considers the indications for, and 
challenges of, routine breast imaging following aesthetic 
breast surgery. The guidance focuses mainly on breast 
reduction surgery and breast implant augmentation, the 
most commonly performed aesthetic breast operations. 
Such cosmetic surgery is no longer freely available through 
the NHS but commissioned on an individual exceptional 
funding request. Most cosmetic breast surgery now takes 
place in the private sector. 

By standardising the indications for breast imaging be- 
fore and after aesthetic surgery, the aims of the guidance 
are: 

1. To optimise identification of incidental breast cancers 
or lesions of uncertain malignant potential prior to aes- 
thetic surgery, thereby minimising the discovery of such 
lesions during or shortly after aesthetic breast surgery. 

2. To ensure cross-specialty agreement on the indications 
for breast imaging after aesthetic breast surgery. 

This document complements the Keogh Review of The 
Regulation of Cosmetic Interventions published in April 2013 
6 and the Royal College of Surgeons (England) Professional 
Standards for Cosmetic Surgery published in April 2016, 7 

both of which aim to protect patients and raise standards 
in cosmetic surgery. 

Estimated breast cancer prevalence in those 

undergoing aesthetic surgery 

Breast cancer risk is linked to many factors such as parity 
and lactation, a positive family history and breast density, 
but incidence is most strongly associated with age. Between 
2011 and 2013, the breast cancer incidence in UK women 
aged 35–39 years was 0.6/1000, increasing to 2.2/1000 be- 
tween ages 45 and 49 years and reaching 4.5/1000 by ages 
85–89 years. 3 

The risk of incidentally detected breast cancer in women 
undergoing reduction mammoplasty has been estimated in 
a recent UK study of 1400 patients. 5 This procedure was 
carried out in relatively young women; the average age of 
women in this study was 39 years, with 40% under 35 years. 

The overall rate of incidental cancers (invasive disease 
and ductal carcinoma in situ; DCIS) in the pathological 
specimens was 0.65%, and all cancers occurred in patients 
older than 35 years. Those with a previous history of breast 
cancer were 4.3 times more likely to have an incidental 
breast cancer than those with no previous history. The au- 
thors also reviewed 14 other studies and found an incidental 
cancer detection rate in reduction mammoplasty specimens 
of between 0.05% and 1.8%. 5 The wide range in incidental 
cancer detection rates in mammoplasty specimens may 
reflect variations in study methodology, small sample sizes 
and inconsistent definitions of what constitutes cancer. 
Some reviewed studies restricted the term cancer to mean 
invasive disease only and therefore excluded DCIS, which, 
in the UK, is regarded as a malignant lesion. Other studies 
included lobular carcinoma in situ (LCIS) as a malignant 
lesion, whereas in the UK, this is managed as a risk lesion 
of ‘benign but of uncertain malignant potential’. 

Another recent study, from the United States, evaluated 
595 patients undergoing reduction mammoplasty. 8 The 
average age of patients was 44.6 years, and 3% of women 
were younger than 40 years. ‘Significant pathologic findings’ 
(carcinoma and atypical hyperplasia) were found in 9.8% 

of patients, with carcinoma found in 2.4% of all patients. 
No cancer was identified in patients younger than 40 years, 
with a carcinoma detection rate of 3.6% in patients aged 40 
years or older, and 4.3% in patients aged 50 years or older. 

The above figures may be an underestimate because, ow- 
ing to the large volume of tissue excised, only a small pro- 
portion is actually examined under the microscope. 9 

Cancer prevalence for those undergoing augmentation 
procedures is more difficult to estimate, but given that 
women undergoing augmentation are generally younger 
than those undergoing breast reduction, one would expect, 
if anything, cancer prevalence to be lower. 

Women with a personal history of breast surgery and/or 
breast radiotherapy for breast cancer may also seek aes- 
thetic breast surgery, and this may affect recommendations 
regarding these procedures. The surgeon is encouraged to 
ensure that they have full information detailing the specifics 
of cancer histology, stage, treatments and surveillance pro- 
gramme. It would be reasonable to seek patient permission 
to communicate with the treating unit so that the surgeon 
can better advise about the risks and benefits of aesthetic 
surgery. Patients should have had a surveillance mammo- 
gram within the last 12 months. 

Male aesthetic breast surgery 

Men may also seek cosmetic breast surgery, typically breast 
reduction for gynaecomastia. Although there are a myriad 
of recognised causes for gynaecomastia, it is commonly id- 
iopathic. Among the recognised causes, men may develop 
excessive tissue in the breast area owing to the side ef- 
fects of hormonal treatments for prostate cancer and/or 
obesity. Those men who seek breast reduction surgery after 
prostate cancer treatments tend to be considerably older 
than women who undergo similar procedures, so require the 
same careful clinical assessment. But with rising obesity, 
younger men may increasingly seek breast reduction surgery 
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after bariatric surgery. Breast cancer in males is rare, so 
routine pre-surgery imaging is not justified. 

Challenges in breast cancer diagnosis before, 
during and after aesthetic breast surgery 

There are a number of potential challenges in detecting 
and/or managing breast cancers in patients who are ei- 
ther undergoing, or who have undergone, aesthetic breast 
surgery. The specific challenges may be influenced by the 
type of surgery carried out. 

Issues related to mammoplasty surgery 

Breast reduction surgery removes the breast tissue and skin 
to reduce the size of the breast. The practice of sending 
the excised breast tissue for routine pathological analysis 
varies across centres, but if tissue is sent, an incidental 
cancer or lesion of uncertain malignant potential may be 
found. 10 

Breast reduction usually results in major tissue displace- 
ment and rearrangement such that subsequent oncological 
management can be complicated and may even limit op- 
tions for breast-conserving surgery because: 

• The excised breast tissue may not have been orientated; 
therefore, accurate disease location, or location of any 
potential residual disease, may not be known. 10 This may 
result in more radical surgery than would have otherwise 
been necessary if the disease had been diagnosed preop- 
eratively. 10–12 

• The remaining native breast tissue may have been re- 
arranged and the vascularity disrupted, potentially mak- 
ing timely surgery for cancer challenging and more prone 
to complications such as wound infections, bleeding, fat 
necrosis and nipple necrosis. 

• Assessing residual disease extent on imaging following 
any type of aesthetic breast procedure can be difficult 
owing to the alteration in appearances of the breasts, 
particularly if no preoperative imaging is available for 
comparison. 

Although breast reduction may decrease the risk of 
breast cancer (albeit by a very small amount), 13 breast 
imaging following breast reduction may be complicated 
owing to tissue displacement and disruption and any associ- 
ated tissue ischaemia. This can lead to a variety of changes 
on mammography, including densities, tissue distortion 
and calcifications. Some of these imaging features can be 
nonspecific and create diagnostic uncertainty, although in 
practice, this does not seem to increase recall rates or 
compromise analysis of screening mammograms. 13 

Issues related to breast augmentation with 

implants 

Implants may be placed in a subpectoral/dual plane or 
subglandular position. In general, the breast tissue is not 
removed, but the breast skin envelope may be reduced. 

Augmentation-mastopexy is a complex procedure combin- 
ing breast reduction principles and augmentation, either as 
a single or a two-stage procedure. 

Augmentation is usually carried out in two age groups; 
young nulliparous women with breast hypoplasia and slightly 
older women who seek to rejuvenate the ‘empty’ breast 
associated with multiparity, lactation and involution. 

Challenges of image interpretation in breasts with 

implants 
A specific issue with interpretation of post-implant aug- 
mentation mammography is that implants are radiopaque 
and can obscure a significant proportion of the breast, 
potentially masking lesions. Patients should be informed 
of this in their preoperative consultations. Implants cause 
displacement and compression of the native breast tissue, 
which can make it difficult to identify more subtle features 
of malignancy such as architectural distortion. Methods to 
improve mammographic imaging of the implanted breast 
include displacement (Eklund) views, which involve dis- 
placing the implant posteriorly against the chest wall, 
allowing more breast tissue to be pulled in front of the 
implant, increasing the amount of visible breast tissue and 
allowing a greater degree of compression. 14 Despite this, 
there is still a risk that significant lesions can be obscured 
by implants, with factors such as capsular contracture 
making displacement views difficult. 15 Furthermore, the 
extra displacement views are done in addition to standard 
views, increasing radiation exposure and examination time. 
In the UK, some mammographers may be inexperienced in 
obtaining displacement views; however, in the NHS Breast 
Screening Programme (NHSBSP), it is now mandatory to 
offer Eklund views to all women with breast implants. 16 

Breast implants and breast cancer 
Women with breast implants who present with symptoms 
or signs potentially related to the breast tissue should be 
managed according to published guidelines 17 and local pro- 
tocols. 

In terms of breast screening, there is no indication to 
offer more frequent screening to women after breast aug- 
mentation surgery, as cosmetic implants are not associated 
with an increased risk of breast cancer, 18,19 and despite 
concerns that implants may obscure the mammographic 
detection of small lesions, women with implants who sub- 
sequently develop breast cancer do not seem to have worse 
cancer outcomes. 20 The findings of a recent meta-analysis 
and systematic literature review do suggest later stage 
presentation and reduced survival in those with implants; 21 

however, this review is limited by its retrospective analysis 
of small studies with significant selection bias; therefore, 
the results should be interpreted with caution. 

Imaging for breast implant integrity 
Approximately 10% of implants will have leakage or rup- 
ture by 10 years and the majority by 20 years. 22 Silicone 
leak is not thought to be harmful; hence, in the absence of 
symptoms, breast implants do not require routine imaging 
to check their integrity. 

However, if there is clinical concern regarding possible 
implant rupture, ultrasound should be performed in the first 
instance. If ultrasound assessment is not definitive, or if 
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there is persisting clinical concern, non-contrast implant 
protocol breast MRI is appropriate. Unless there is unequiv- 
ocal ultrasound evidence of implant rupture, breast MRI 
should be performed before surgery to replace or remove 
implants for implant rupture. 

Safety of mammography following implant breast 
augmentation 

There is a very small chance that mammography may cause 
implant rupture or exacerbate implant leak or gel bleed, 
although there is no current reliable evidence to support 
this. 16 All women with breast implants who are of screening 
age should be encouraged to attend their screening appoint- 
ment. Recent guidance from the NHSBSP provides informa- 
tion to mammographers on how to approach mammography 
in women with implants and provides advice on the degree 
of compression to be used during the examination to min- 
imise the possibility of damage. 16 Women with specific con- 
cerns that they may have a ruptured implant are advised not 
to undergo screening and to consult their GP in the first in- 
stance, although screening mammography is not contraindi- 
cated in women with a known implant rupture. 16 

Breast implant-associated anaplastic large cell 
lymphoma (BIA-ALCL) 
BIA-ALCL is a rare T-cell lymphoma of the implant capsule 
(not the breast) first reported in 1997 with an estimated 
annual incidence of 0.1–0.3 per 100,000 women with im- 
plants. 23 In recent years, the number of cases of BIA-ALCL 
reported in the literature has increased, thus suggesting 
that either this disease was underdiagnosed in the past or 
the incidence is increasing. The aetiology is poorly under- 
stood but may be the result of chronic T cell stimulation sec- 
ondary to subclinical sepsis 24 and biofilm formation around 
the implant. It is most strongly associated with textured 
rather than smooth implants. Clinical presentation in a se- 
ries of 87 patients demonstrated a median age of 54 years 
(28–87 years) with a median interval from implantation to 
diagnosis of 8 years (2–25 years). Fifty-two (59.8%) patients 
presented with an effusion around the implant (so-called 
seroma), 17 (19.5%) had a breast mass and effusion, 15 
(17.2%) a breast mass only, and three (3.5%) had neither. 25 

Establishing the diagnosis of BIA-ALCL can be challeng- 
ing, with the most important factor being patient and physi- 
cian awareness of the condition so that investigations can 
be prompt and targeted appropriately; an expert multidis- 
ciplinary approach (surgeon, radiologist and pathologist) is 
essential. Ultrasonography is the most effective tool to in- 
vestigate late-onset effusions. 26 The capsule surrounding 
the implant may be thickened and fibrous and associated 
with a mass lesion or may be deceptively normal in appear- 
ance with a normal breast parenchyma. The effusion should 
be aspirated under ultrasound guidance and the fluid sent 
for cytological analysis as well as microscopy, culture and 
sensitivity, which can exclude other causes such as poorly 
differentiated carcinoma, other lymphomas and chronic in- 
flammation. Biomarker analysis may be carried out in cases 
where cytology shows abnormal/atypical cells. BIA-ALCL cy- 
tology is CD30-positive and ALK-negative. 

Breast augmentation with fat transfer 

The transfer of autologous fat to the breasts, usually from 

the thighs and/or abdomen, may cause changes to the 
breast architecture, although it does not alter breast den- 
sity significantly. 27 The transfer of fat results in varying de- 
grees of fat necrosis within the breast, which can create di- 
agnostic uncertainty for the clinician and the radiologist in 
subsequent breast assessments. Veber et al. found that at 
mammography after fat transfer augmentation, 16% of pa- 
tients had microcalcifications, 9% had macrocalcifications, 
25% had cystic lesions (presumed oil cysts) and 12% had fea- 
tures of tissue remodelling. 27 

An experienced breast radiologist will usually recognise 
the classical benign imaging changes of fat transfer. Oc- 
casionally, microcalcifications and/or scar tissue may cre- 
ate sufficient uncertainty requiring additional investigations 
such as additional mammography views, ultrasound and 
needle biopsy. Patients should be made aware of the po- 
tentially higher likelihood of recall from screening, and the 
potentially increased need for biopsy, after fat transfer. 

Fat transfer after breast cancer surgery 
There is a hypothetical risk that injecting lipoaspirate con- 
taining adipose-derived stem cells into a breast that has 
already been treated for cancer could increase the risk of 
local recurrence, but evidence for this is weak. 28 Surgeons 
undertaking fat transfer to a breast that has previously been 
treated for breast cancer should be aware of and follow the 
lipomodelling guidelines. 29 

Adjuncts to mammoplasty and augmentation: 
Acellular dermal matrices (ADMs) and meshes 

There are various adjunctive materials used in cosmetic 
breast surgery with the potential to alter the appearance 
of the breasts on subsequent imaging. The two most com- 
monly used materials are acellular dermal matrices (ADMs) 
and meshes. ADMs are biological decellularised soft tissue 
(animal or human) matrices that are typically used in breast 
reconstruction 30 and may also be used for supporting im- 
plants in aesthetic surgery. 31 Synthetic meshes are an al- 
ternative to human or animal-derived ADMs. 32 ADMs and 
meshes can also be used to support breast tissue follow- 
ing reduction mammoplasty and mastopexy to improve long- 
term outcomes. 33-35 

There is a paucity of published data on how these materi- 
als may affect image interpretation, but radiologists should 
be aware of their increasing use. AlloDerm®, a human- 
derived ADM, is reportedly isodense to glandular tissue on 
mammograms and has been found not to obscure micro- 
calcification. 36,37 A study on breast radiotherapy planning 
involving a titanium-coated polypropylene mesh (TiLoop®) 
found that the mesh did not produce metallic artefacts on 
CT and did not significantly influence the quality of the im- 
ages obtained. 38 There is a need for a greater understanding 
of the impact of these materials on breast imaging. 

Patients should be informed when these materials are 
used as part of their breast surgery and should be encour- 
aged to be proactive in informing radiographers or radiolo- 
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gists at any subsequent breast imaging to reduce the risk of 
misinterpretation of imaging findings. 

Basis for recommending breast imaging before 

aesthetic breast surgery 

Intended advantages 

The main advantage of detecting malignancy or other sig- 
nificant findings preoperatively is that it allows appropriate 
investigation and management before any aesthetic surgery 
is performed. Although the incidence of breast cancer is 
low in the generally younger cohort of patients who un- 
dergo aesthetic breast surgery, there are significant impli- 
cations if a cancer is diagnosed. Apart from receiving an 
unexpected cancer diagnosis, further oncological manage- 
ment may be complicated and more radical than would have 
been required if diagnosed preoperatively. There are also 
aesthetic implications: for example, a recently implanted 
augmented breast may require radiotherapy after breast 
conservation with increased risk of capsular contracture and 
further surgery. 39 

Furthermore, the fact that it is widespread practice to 
send reduction mammoplasty samples for pathology reflects 
an acceptance that a small proportion will contain an in- 
cidental cancer. An advantage of imaging before reduction 
mammoplasty is that it allows optimal preoperative plan- 
ning should a breast cancer be detected, with potential for 
techniques such as therapeutic mammoplasty. 

Image interpretation after aesthetic surgery may be 
more difficult; therefore, an additional potential benefit of 
imaging before surgery is to provide a baseline that may be 
useful for subsequent comparison to reduce additional un- 
necessary investigation in the future. 

Disadvantages 

The negative aspects of routine preoperative imaging to 
some extent mirror those from population-based screening 
programmes, for example, the risk of false-positive results, 
overdiagnosis and overtreatment, additional radiation ex- 
posure and other variable and subjective factors such as 
anxiety and pain. 40 

For the women undergoing regular breast screening, 
many of these issues may provide little additional concern; 
the additional radiation exposure for most women would be 
limited to standard two-view mammography, a low-dose ex- 
posure. 

As part of the consent process for aesthetic procedures, 
patients should be counselled regarding the possible out- 
comes of preoperative breast imaging, including the poten- 
tial need for breast biopsies and the potential diagnoses. 

As most aesthetic surgeries take place in the private 
healthcare sector and are usually funded by the patient 
rather than by private medical insurance, the additional 
cost of pre-aesthetic surgery imaging has to be considered. 
The actual number of healthy women requiring preoper- 
ative imaging is likely to be small, and any women who 
have a concerning family history and/or breast symptoms 
or signs, or positive findings on a pre-surgery mammogram, 
may be entitled to specialist NHS breast assessment. How- 

ever, women who potentially require private imaging before 
aesthetic surgery must be made aware of any cost implica- 
tions. 

Age for commencing pre-surgery imaging 

One of the key considerations in recommending imaging be- 
fore aesthetic breast procedures is the age at which this 
should start. At present, there is no clear evidence to sup- 
port any specific age. 

In the UK-based study of reduction mammoplasty speci- 
mens, 5 malignancies were found only in women older than 
35 years. However, with regard to mammography, the risk–
benefit ratio alters with advancing age as breast density 
decreases, sensitivity and specificity of mammography im- 
prove and radiation risk reduces. Whilst the NHSBSP cur- 
rently commences routine screening from 50 years of age, 
the risk–benefit considerations in this population are differ- 
ent from those for patients who are about to undergo sur- 
gical intervention to the breast, given the potential con- 
sequences of the surgery as described above. The UK Age 
Trial data do in fact suggest that mammographic screen- 
ing from 40 years of age reduces mortality, 41 and the 2010 
Best Practice Diagnostic Guidelines for Patients Presenting 
with Breast Symptoms, 17 the NICE familial breast cancer 
guidelines CG164 42 and the Royal College of Radiologists’ 
Guidance on Screening and Symptomatic Breast Imaging, 43 

all opt for 40 years as the age cut-off for the majority of 
women for whom mammography is recommended. It there- 
fore seems reasonable to use the same cut-off for mammog- 
raphy before aesthetic procedures, until further evidence is 
available. 

Breast density 

Dense breast tissue is more strongly associated with 
an increased risk of developing malignancy than fatty 
breasts, 44,45 and mammographic detection of cancers is 
more difficult because the dense background parenchyma 
can obscure lesions. In a screening population, ultrasound 
has been shown to increase early breast cancer detection 
rate and decrease interval cancer rate when used in con- 
junction with mammography; however, ultrasound is not 
recommended for use as a screening method on its own. 46 

In women with dense breasts, it seems reasonable to con- 
sider adjunctive ultrasound with mammography as part of 
the pre-aesthetic surgery imaging package. It is acknowl- 
edged that visual assessment of breast density is subjective 
and prone to inter-observer variability, including when BI- 
RADS scoring is used; 47 however, the reporting radiologist 
should document in their report whether the breasts are 
dense. 

The guidance 

Section 1: Breast assessment and imaging before 

aesthetic breast surgery 

Clinical assessment 
All women, regardless of age, being considered for a 
breast aesthetic procedure, including lipomodelling, should 
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undergo a full breast history and clinical examination. Any 
breast symptoms or signs, e.g. breast lump, bloody nipple 
discharge or skin or nipple distortion, require referral for 
further assessment in a specialist breast unit in accordance 
with existing guidance for managing patients with breast 
symptoms. 17 

Family history of breast cancer or other related high-risk 

group 

Please refer to the NICE Guidance CG164 and NHSBSP pub- 
lication numbers 73 and 74 when considering women from 

high-risk groups. 42 , 48–50 

Personal history of breast cancer 
Women with a personal history of breast cancer should un- 
dergo mammography if they have not had a previous mam- 
mogram or surveillance imaging within the last 12 months. 

Women 39 years or younger with no personal or family 
history of breast cancer, or other related high risk 

If there are no breast symptoms, and clinical examination is 
normal, pre-surgery imaging is not required. 

Women 40 years or older with no personal or family 
history of breast cancer, or other related high risk 

If there are no breast symptoms, and clinical examination is 
normal, two-view mammography of both breasts is recom- 
mended before proceeding to aesthetic breast surgery if a 
mammogram has not been performed within the preceding 
12 months. 

Men 

Men usually do not require pre-surgery breast imaging un- 
less there is a clear clinical indication at the initial assess- 
ment. 

Standards and utilisation of different breast imaging 
modalities 
Mammography. Should be performed according to UK qual- 
ity standards. 51 All reporting radiologists should comply with 
the standards set by the Royal College of Radiologists. 43 

The reporting radiologist should include a comment on 
breast density. 

If any indeterminate or suspicious abnormalities are doc- 
umented in the report, the patient should be referred for 
further assessment to a recognised specialist breast clinic. 
Ultrasound. Ultrasound is not recommended as a routine 
screening tool. Ultrasound may be utilised in situations 
where mammography is not possible and may be considered 
as an adjunctive examination in women with mammograph- 
ically dense breasts. 
Magnetic resonance imaging. MRI is a highly sensitive imag- 
ing modality for detecting breast malignancy. However, it is 
not recommended for routine preoperative imaging for aes- 
thetic breast surgery. 

In women formally assessed as having a family history 
that confers a high risk of breast cancer (e.g. BRCA1/2 gene 
mutation carriers or high-risk family history), breast MRI 
may be reasonable if the woman is not already part of a 
high- or moderate-risk screening programme (see above). 

Section 2: Breast imaging after aesthetic surgery 

Immediate/early post-operative period 

The most likely need for breast imaging in the immediate 
post-operative period, and during the first 12 months, will 
be for complications such as swelling or lumps. These are 
most likely to be seroma, haematoma or fat necrosis; there- 
fore, ultrasound is the appropriate first-line imaging tool in 
the vast majority of cases; however, if there is clinical un- 
certainty, advice should be sought from a breast radiolo- 
gist. 

Mammography 
Routine post-operative baseline mammography is not 
recommended, as there is no supporting evidence. Mam- 
mography is generally best avoided for at least 6 months 
after aesthetic surgery. Mammographic screening should 
follow NHSBSP guidance and be appropriate for a woman’s 
age and breast cancer risk. 

With regard to breast implants, the NHSBSP currently 
recommends the use of Eklund displacement views. 16 

Patients with breast cancer who have undergone aes- 
thetic breast surgery should continue clinical and mammo- 
graphic follow-up in line with their local MDT and unit poli- 
cies. There is no indication for enhanced breast screening. 

Imaging to check implant integrity 
Breast implants do not require routine imaging to check the 
integrity of the implant. 

If there is clinical concern regarding implant integrity, 
ultrasound should be the first-line tool. 

If the ultrasound findings are equivocal, or if there is per- 
sisting clinical concern, then MRI is indicated. 

Imaging and assessment for breast implant-associated 

anaplastic large cell lymphoma (BIA-ALCL) 
Women presenting more than 12 months following implant 
insertion with a recent-onset fluid collection around the 
implant must have assessment for BIA-ALCL. Ultrasound 
is the most appropriate first-line investigation. Fluid must 
be aspirated and sent to a specialist pathology laboratory 
for cytological analysis as well as microscopy, culture and 
sensitivity. When cytology is abnormal, and suspicion of 
BIA-ALCL is raised, CD30 and ALK analysis should be carried 
out. MRI may be required to assess the presence of a mass 
lesion in the capsule and or surrounding tissues. PET/CT 
imaging is currently a standard staging investigation for 
those with a positive diagnosis. 

Section 3: Aesthetic surgery: Consenting and 

counselling with regard to breast imaging 

Women in the NHS screening age group should be encour- 
aged to attend for their routine screening mammography as 
offered by the NHSBSP. 

If imaging is required before aesthetic surgery, patients 
should be counselled regarding the possible outcomes in- 
cluding the potential need for further imaging (additional 
mammography, ultrasound, or MRI) as well as the potential 
for breast needle biopsy. They must be aware of the low 
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chance that an incidental cancer or lesion of uncertain ma- 
lignant potential may be detected. 

Anyone considering aesthetic breast surgery needs to be 
aware that surgery may cause changes that can make future 
breast assessment more complex and may increase recall 
and biopsy rates. 

Women should be aware that mammography may be less 
effective in an augmented breast and breast ultrasound may 
also be required. There is a very small risk that mammogra- 
phy may damage an implant. Breast biopsy in women with 
implants may pose a risk of implant damage. 

Women with implants must be informed of the rare risk 
of BIA-ALCL 52 and the need to promptly report any breast 
swellings and/or lumps of sudden onset a year or more after 
surgery. Women should be made aware that they may need 
to alert their doctor to the potential for BIA-ALCL as this is 
not yet a commonly recognised condition. 

If materials such as ADM or meshes are employed as part 
of the aesthetic procedure, the patients need to be aware 
to inform radiology staff at the time of any future imaging. 

A suggested Patient Information Leaflet is given in the 
Appendix . 
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Appendix 

Suggested Patient Information Leaflet 

Breast tests and aesthetic breast surgery 

You have received this leaflet because you are considering 
undergoing an aesthetic (cosmetic) breast procedure. These 
procedures include the following: 

• Breast enlargement (augmentation) 
◦ Using breast silicone or saline implants, or your own 
fat (lipomodelling/fat transfer), 

◦ This may also involve the insertion of meshes or acel- 
lular dermal matrices (ADM). 

• Breast reduction (mammoplasty) or augmenta- 
tion/reduction mammoplasty. 

You may be recommended a breast X-Ray (mammogram) 
and/or breast ultrasound scan before your surgery. This 
leaflet explains more about these tests and why they are 
carried out. 

You may need a breast test before your surgery 

As part of the assessment for your aesthetic surgery, you will 
be asked some questions about your breast health and any 
family history of breast cancer or other cancers. You will 
also undergo a physical examination of your breasts. 

If there are any concerns or breast changes, you may be 
referred to a Breast Unit for further tests. Breast changes 
and lumps are very common and are usually simple changes 
that need not be worried about. However, it is important 
that such changes are checked before you have your aes- 
thetic breast surgery. 

If you have no breast problems or family history of breast 
cancer and your breast examination is normal, we simply 
recommend that if you are older than 40 years, you have 

a mammogram, unless you have had one in the previous 
12 months. 

Why should women older than 40 years have a 

mammogram before aesthetic breast surgery? 

The chance of breast cancer under the age of 50 years is low. 
However, we recommend that women older than 40 years 
have a mammogram so that any breast changes that require 
investigation can be dealt with before their aesthetic breast 
surgery. 

What is a mammogram and what other tests might I 
need? 

Mammograms 
A mammogram is an X-ray image of the breast. Two different 
views of each breast are taken. Because mammograms are 
a type of X-ray, they involve a small amount of radiation. 

The mammograms are examined by a healthcare profes- 
sional who is trained in reporting mammograms. For most 
women who are asked to have a mammogram, this will be 
the only test they need. However, if there are areas the 
mammogram reporter would like to examine more closely, 
you may be asked to have further investigations. 

Ultrasound 

An ultrasound scan uses special high-frequency sound waves 
(not heard by the human ear) to produce pictures of the 
breast. A small amount of gel is applied to the skin, and 
a probe is pressed gently against the breast allowing the 
images to be seen on a screen. 

This procedure will be carried out by a healthcare pro- 
fessional who is trained in performing breast ultrasound. If 
an abnormal area is found, the operator may need to carry 
out a needle test (biopsy) of the area to allow a diagnosis to 
be made. 

Needle biopsies 
If an abnormal area is seen on the ultrasound scan or mam- 
mogram, a needle biopsy may be necessary. This involves 
taking some cells or a small amount of the breast tissue 
to be sent to the pathology laboratory for examination by 
a histopathologist (a medically qualified doctor specialising 
in tissue diagnosis). Needle biopsies are minor procedures 
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performed under local anaesthesia to numb the area. Us- 
ing either ultrasound or the mammogram machine, a biopsy 
needle is guided into the area of concern. The results of 
these biopsies usually take several days, but your surgeon 
will discuss the results with you once they are available. 

Special circumstances 

If you have a strong family history of breast cancer or other 
known increased risk for breast cancer, or if you have had 
breast cancer in the past, this should be discussed with your 
surgeon, as it may affect the types of imaging tests you have 
to undergo. 

Breast tests after aesthetic breast surgery 

Usually, you will not need any routine mammograms or ul- 
trasound to check your breasts after the surgery unless you 
develop problems. If you have any mammograms or ultra- 
sound after the surgery, at any point in the future, please 
let the person carrying out these tests know what type of 
surgery you have had, as this may influence the way these 
tests are carried out and interpreted. 

Having breast implants can sometimes mean that not all 
areas of the breast can be seen on a mammogram; however, 
there are techniques the radiographer can use when carry- 
ing out your mammograms to help improve this. 

Further Questions? 

Please contact: 
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