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Background: The purpose of this article is to illuminate differences in published clinical practice
guideline recommendations for breast reconstruction after prophylactic and therapeutic mastectomy.
Methods: Ten guidelines were identified through a systematic search of websites and databases of
reputable oncology guideline developers, and key differences and gaps in recommendations were noted.
Quality assessment of the guidelines was conducted by three reviewers using the AGREE II tool, focusing
on breast reconstruction specific documents rather than the general breast cancer guidelines.
Results: The most comprehensive guidelines were published by Alberta Health Services, Cancer Care
Ontario, the American Society of Plastic Surgeons, and the Association of Breast Surgery/British Asso-
ciation of Plastic Reconstructive and Aesthetic Surgeons. AGREE II scores in the domains of “Scope and
Purpose” and “Clarity and Presentation” were ranked relatively high for all four guidelines while
“Applicability” and “Editorial Independence” were ranked relatively low. The Alberta and Ontario
guidelines were the overall highest ranked guidelines across all domains.
Conclusion: Overall, these guidelines provide consistent recommendations on who should receive breast
reconstruction education, who is a candidate for postmastectomy breast reconstruction, and the
appropriate timing of reconstruction and extent of mastectomy. Future updates from all should focus on
expanding to include alloplastic and autologous forms of reconstruction and should include a broad
scope of relevant questions.

Crown Copyright © 2020 Published by Elsevier Ltd. All rights reserved.
Introduction

Mastectomy, whether prophylactic or therapeutic, can have
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intense physical and psychological effects onwomen going through
a cancer diagnosis, including depression, anxiety, and body image
issues [1e6]. While breast reconstruction may ameliorate some of
these effects, there are many considerations regarding appropriate
candidacy, timing, and extent of reconstruction [7e10]. Risks
associated with reconstruction include flap necrosis, implant
infection requiring explantation, multiple reoperations, and vari-
able aesthetic results which emphasize the need to receive optimal,
evidence-based care during this procedure [11].

In 2013, the Alberta Health Services (AHS) Guideline Resource
Unit (GURU) and content experts developed an evidence-based
guideline on breast reconstruction after prophylactic and thera-
peutic mastectomy [12,13]. An update of the AHS guideline in 2017
revealed that other groups have also recently published statements
on best practice [14e23]. Differences in quality, breadth, and results
across published guidelines were noted, making it timely to
compare and contrast the results. The purpose of this article is to
illuminate some of these differences to reveal the full range of
recommendations surrounding breast reconstruction.
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Material and methods

Guideline search strategy

The PubMed database was searched using the term “breast
reconstruction” with the following filters: guideline or practice
guideline, published in the last 10 years, and English language. The
grey literature was searched using the term “breast reconstruction
practice guideline” in Google Scholar. The online Cancer Guidelines
Database (partnershipagainstcancer.ca/tools/cancer-guidelines-
database/), ECRI Guidelines Trust® (guidelines.ecri.org/), and CPG
Infobase (joulecma.ca/cpg/homepage) catalogues were also
searched using the term “breast reconstruction” for guidelines
published in the last 10 years. Two appraisers (BP and XK) were
guideline methodologists with a combined experience of 13 years
working with clinical practice guidelines. The third appraiser (CTO)
was a content expert in breast reconstruction with masters in
epidemiology and had experience inmultiplemelanoma and breast
guidelines in Alberta and Ontario. Two appraisers (BP and CTO)
independently assessed each guideline for strength and quality of
evidence. The third appraiser (XK) was appointed to mediate any
assessment discrepancies. Only guidelines that were selected by
both reviewers were included in this publication.

Guideline assessment

Selected guidelines were carefully reviewed to extract topics,
relevant recommendations, and conclusions to the questions. These
recommendations were compared and contrasted between each
guideline and key differences and gaps were noted. Overall quality
of the development process of each guidelinewas assessed utilizing
the Appraisal of Guidelines for Research & Evaluation (AGREE II)
tool [24].

Results

Ten guidelines from Canadian, American, European, and
Australian sources published between 2009 and 2018 were
included in the review. Ten clinical questions were identified and
each guideline was assessed based on the breadth and quality of
coverage of these topics. Through this process, two main categories
of guidelines were identified: breast reconstruction specific
guidelines (Table 1a), and general breast cancer guidelines that also
include reconstruction recommendations (Table 1b).

The four guidelines that addressed breast reconstruction as their
main topic were those developed by Alberta Health Services (AHS),
Cancer Care Ontario (CCO), the American Society of Plastic Sur-
geons (ASPS) guidelines, and the Association of Breast Surgery/
British Association of Plastic Reconstructive and Aesthetic Surgeons
(BAPRAS) [14e17]. While the ASPS guideline only discussed
implant reconstruction, the AHS, CCO, and BAPRAS guidelines
included recommendations on autologous reconstruction. Analysis
of these four guidelines revealed a broad range of recommenda-
tions related to reconstruction, as well as conflicting conclusions on
the role of immediate reconstruction in patients known to require
adjuvant radiotherapy. Table 1a illustrates the variability of the
recommendations.

Analysis of the six general breast cancer guidelines revealed
differences regarding timing of reconstruction in the setting of the
known need for radiation. A number of gaps were identified in the
general breast cancer guidelines, with multiple topics unaddressed.
For instance, no breast cancer guideline covered recovery from
reconstruction, the role of ADM, the role of lipofilling, or appro-
priate post breast reconstruction surveillance. Table 1b illustrates
these gaps.
For the general breast cancer guidelines, even though they were
often rigorously completed in general, there was not enough breast
reconstruction-specific information, such as whether plastic sur-
geons were involved in the development of the recommendations,
or whether there were plastic surgery specific conflicts of interest;
as a result, the rigor of the reconstruction recommendations could
not be assessed.

Table 2 describes the results of the AGREE II assessment. Scores
in the domains of “Scope and Purpose” and “Clarity and Presenta-
tion” were ranked relatively high for all four of the breast recon-
struction specific guidelines, while “Applicability” and “Editorial
Independence” were ranked relatively low. The AHS and CCO
guidelines were the overall highest ranked guidelines across all
domains.

Discussion

We assessed ten national and international clinical practice
guidelines on ten key clinical questions to determine the breadth
and scope of the recommendations.

Question 1: Who should receive breast reconstruction edu-
cation information?

Addressed by nine guidelines. There is general consensus that it
is important to present detailed information (either standardized,
individualized, or both) to every patient for whom mastectomy is
recommended. Most guidelines that address this topic also advise
that this information be presented within a reasonable time frame
in the pre-operative period and by a qualified surgeon so patients
have the ability to consider risk and benefits of all options.

Question 2: Who is a candidate for postmastectomy breast
reconstruction?

Addressed by seven guidelines. Recommendations focus on
consideration of risk factors such as tumour characteristics, treat-
ment characteristics, and patient comorbidities. While the National
Institute for Health and Care Excellence (NICE) guidelines also
address candidacy, they do not list any risk factors to consider [20].

Question 3: What types of breast reconstruction are
available?

Addressed by six guidelines. The guidelines acknowledge tissue
based autologous flap reconstruction, such transverse rectus
abdominis (TRAM) flap, deep inferior epigastric perforators (DIEP)
flap, and other flaps, as well as implant based reconstruction,
including direct to implant or tissue expander implant (TE/I), or a
combination procedure consisting of both an autologous and an
alloplastic reconstruction. The New Zealand Guideline Group
(NZGG) and AHS recommend consideration of patient factors when
determining which treatment is best for the individual patient
[14,23]. Only the CCO guideline identified a superior procedure,
recommending that if patients are candidates for both autologous
and TE/I, they should be informed that TE/I has an increased risk of
reconstruction failure and lower aesthetic satisfaction [15]. BAPRAS
recognizes that while autologous flaps require more revisions than
implants in the first year after surgery, they require less mainte-
nance in the long term [17].

Question 4: What is the appropriate timing of breast
reconstruction?

Addressed by seven guidelines. Most recommend timing
reconstruction based on the need for post-operative radiation,
generally advising against proceeding with reconstruction if radi-
ation is planned. One departure from this is the National Compre-
hensive Cancer Network (NCCN): while the focus of this guideline is
primarily on breast cancer with reconstruction only as a sub topic, it
begs the question of whether patients who are facing irradiation
should receive reconstruction, and provides guidance on how to
reconstruct a breast planned for irradiation [19]. The NCCN



Table 1
aAssessment of recommendations in breast reconstruction specific guidelines.

Question Addressed by Guideline

Guideline
Developer

Who should
receive BR
education
information?

Who is a candidate
for post-
mastectomy BR?

What types of BR are
available?

What is the
appropriate timing of
BR?

What are
the factors
that
enhance
recovery
after BR?

What is the appropriate extend of BR
(i.e., SSM, NSM)?

What is the
role of ADM in
implant-based
BR?

What is the role of
autologous fat/
tissue grafting as an
adjunct to BR?

What is the
appropriate
post-BR
surveillance?

How are
outcomes
measured?

AHS, 2017
[14]

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ * ✓

CCO, 2016
[15]

✓ ✓ * * ✓ ✓ ✓ ✓

ASPS,
2013
[16]

✓ ✓ ** ✓ ✓ ✓ ✓ ✓

BAPRAS,
2012
[17]

✓ ✓ ✓ ** * ✓ ✓ ✓ ✓

Summary Detailed
standardized
and
individualized
information for
every patient

Consider tumour
characteristics,
treatment
characteristics, and
patient
comorbidities

No recommendation
for superiority of one
type of BR; consider
patient factors
*Inferiority of TE/I
relative to autologous
reconstruction for BR
failure and aesthetic
satisfaction
**Only implant
reconstruction
discussed

Consider the need for
postoperative
radiation
*Recommends waiting
2e3 years for later
stage cases when risk
of recurrence is lower
**Anticipated post-BR
radiation not listed as
a contraindication to
proceed with
immediate BR

Standard
ERAS
protocol

SSM appropriate for all patients who
are suitable for immediate BR; NSM is
appropriate for prophylactic but
unclear if suitable for therapeutic
mastectomy
*Includes unique discussion of
oncoplastic reconstruction

Benefits and
risks of
procedure;
consider on an
individual
basis

Low quality
evidence makes
recommendations
difficult; inform
patient of this
option

Post-BR
mammography
not necessary,
clinical
examination
sufficient
*ALCL risk with
implants
discussed

Patient
reported
outcomes and
clinician
assessment
essential

√ indicates the topic is addressed; * and ** indicate an important difference from general consensus.
Abbreviations: ADM, acellular dermal matrix; AHS, Alberta Health Services; ALCL, aplastic large cell lymphoma; ASPS, American Society of Plastic Surgeons; BAPRAS, British Association of Plastic Reconstructive and Aesthetic
Surgeons; BR, breast reconstruction; CCO, Cancer Care Ontario; ERAS, Enhanced Recovery After Surgery; NSM, nipple-sparing mastectomy; SSM, skin-sparing mastectomy; TE/I, tissue expander/implant.

B.Popow
ich

et
al./

European
Journal

of
Surgical

O
ncology

46
(2020)

1046
e
1051

1048



Table 1b
Assessment of recommendations in general breast cancer guidelines.

Question Addressed by Guideline

Guideline
Developer

Who should
receive BR
education
information?

Who is a candidate
for post-mastectomy
BR?

What types of BR
are available?

What is the appropriate
timing of BR?

What are the
factors that
enhance
recovery
after BR?

What is the appropriate extend of BR
(i.e., SSM, NSM)?

What is the
role of
ADM in
implant-
based BR?

What is the role
of autologous fat/
tissue grafting as
an adjunct to BR?

What is the
appropriate
post-BR
surveillance?

How are
outcomes
measured?

BCCA, 2016 [18] ✓ ✓

NCCN, 2018 [19] ✓ ✓ ✓ * ✓ ✓

National
Collaborating
Centre for
Cancer;
updated by
NICE, 2018
[20]

✓

Association of
Breast Surgery
at Baso, 2009
[21]

✓ ✓

SIGN, 2013 [22] ✓ ✓

NZGG, 2009 [23] ✓ ✓ ✓

Summary Detailed
standardized and
individualized
information for
every patient

Consider tumour
characteristics,
treatment
characteristics, and
patient
comorbidities

No
recommendation
for superiority of
one type of BR;
consider patient
factors

Consider the need for
postoperative radiation
* Anticipated post-BR
radiation not listed as a
contraindication to
proceed with
immediate BR

SSM appropriate for all patients who
are suitable for immediate BR; NSM is
appropriate for prophylactic but
unclear if suitable for therapeutic
mastectomy

Patient
reported
outcomes and
clinician
assessment
essential

√ indicates the topic is addressed; * and ** indicate an important difference from general consensus.
Abbreviations: ADM, acellular dermal matrix; BCCA, British Columbia Cancer Agency, BR, breast reconstruction; NICE, National Institute for Health and Care Excellence; NZGG, New Zealand Guideline Group; NSM, nipple-sparing
mastectomy; SIGN, Scottish Intercollegiate Guidelines Network; SSM, skin-sparing mastectomy.
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Table 2
AGREE II domain scores for in breast reconstruction specific guidelines.

Quality Assessment Using AGREE II Criteria

Guideline Developer Scope and Purpose Stakeholder Involvement Rigour of Development Clarity and Presentation Applicability Editorial Independence

AHS, 2017 [14] 100.00 55.56 84.72 100.00 75.00 55.56
CCO, 2016 [15] 96.30 74.07 93.75 100.00 47.22 83.33
ASPS, 2013 [16] 90.74 68.52 93.06 66.67 22.22 80.56
BAPRAS, 2012 [17] 96.30 94.44 42.36 88.90 68.06 36.11
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guideline suggests experienced teams can employ an immediate/
delayed approach with initial TE and later autologous tissue
reconstruction once irradiation is complete. Another noteworthy
recommendation that is unique to a particular guideline is CCO's
recommendation to wait 2e3 years before reconstructing breasts
with later stage cancer when rate of recurrence is lower. This is a
longer wait time than other guidelines recommend [15].

The BAPRAS guideline states that post-operative radiation
should inform the decisionmaking process regarding timing.While
it is not an absolute contraindication, they recognize radiotherapy
can have detrimental effects on a reconstructed breast, and in turn,
the reconstructed breast can influence the delivery of radiation
[17]. NZGG and the Association of Breast Surgery at Baso, both
published in 2009, address the topic of timing, discussing the ad-
vantages and disadvantages of immediate versus delayed recon-
struction, but do not provide definitive recommendations
regarding the role of radiation therapy in relation to timing of
reconstruction [21,23].

Overall, immediate reconstruction is recommended if desired
and if the patient is a candidate, for women undergoing prophy-
lactic mastectomy and therapeutic mastectomy where radiation is
not needed. There is some controversy in immediate breast
reconstruction in the setting of known planned radiotherapy.

Question 5: What are the factors that enhance recovery after
breast reconstruction?

Addressed by two guidelines. Both the AHS and the ASPS
guidelines recommend following standard Enhanced Recovery Af-
ter Surgery (ERAS) procedures [14,16]. These include limited fast-
ing, opioid sparing, postoperative nausea and vomiting (PONV)
prophylaxis, goal-directed fluids, and early ambulation. ERAS for
breast reconstruction has been shown to decrease opioid con-
sumption, pain, and length of stay in hospita1 [30].

Question 6: What is the appropriate extent of mastectomy
(i.e. skin sparing, nipple sparing)?

Addressed by six guidelines. All presented guidelines agree that
skin sparing mastectomy (SSM) is appropriate for patients who are
candidates for immediate reconstruction. AHS, CCO, and the NCCN
state that nipple sparing mastectomy (NSM) is appropriate for
prophylactic mastectomy, while it is either contraindicated or re-
quires multidisciplinary input for therapeutic mastectomy
[14,15,19]. The CCO, NCCN, and the BC Cancer Agency (BCCA)
guidelines recommend consideration of specific breast and tumour
features [15,18,19]. Although the BCCA lists various features for an
ideal NSM candidate including location of the tumour, nodal status
and need for radiotherapy, and tumour biology, this guideline does
not address the appropriateness of NSM surgery in prophylactic or
therapeutic cases. BAPRAS is unique in addressing oncoplastic
procedures for lumpectomy patients [17].

Question 7:What is the role of acellular dermalmatrix (ADM)
in implant-based breast reconstruction?

Addressed by four guidelines. The AHS and CCO guidelines
identify the benefits and risks of ADM assisted implant-based
reconstruction and highlight that each case should be considered
on an individual basis [14,15]. For selected patients, ADM is ideal for
direct to implant procedures as it has good aesthetic results and
lower risk of implant malposition. ASPS recognizes that while ADM
is increasing in popularity, the risks associated with ADM, namely
reconstruction failure due to infection, still need to be considered
when selecting appropriate candidates [16]. BAPRAS suggests that
ADM should be available in an implant bank but does not take an
explicit position on its role [17].

Question 8: What is the role of autologous fat grafting as an
adjunct to breast reconstruction?

Addressed by three guidelines. AHS and CCO both recognize the
role of fat grafting but low quality evidence makes it challenging to
produce recommendations. AHS states that autologous fat grafting
is associated with high patient satisfaction, while CCO states that
women should be aware of the procedure and that it is an
adjunctive option for immediate and delayed reconstruction
[14,15].

Question 9: What is the appropriate post-breast reconstruc-
tion surveillance?

Addressed by four guidelines. The AHS, CCO, ASPS guidelines all
agree that post reconstruction mammography is not necessary and
clinical examination is sufficient in an asymptomatic breast. If a
patient experiences a change in her breast, she should address this
with her surgeon and physical exam and diagnostic imaging should
be performed as indicated.

AHS is the only guideline that mentions anaplastic large cell
lymphoma (ALCL), a cancer that occurs in a small percentage of
women with breast implants [14]. Although the incidence is low
and is almost exclusively associated with aggressively textured
implants, patients and health care providers need to be informed of
the risk of ALCL so that it can be detected early. ALCL information is
therefore a gap in nine of ten guidelines that should be included to
better address this rare side effect in implant reconstructed
patients.

Question 10: How do we measure outcomes in breast
reconstruction?

Addressed by three guidelines. The AHS, BAPRAS, and NCCN
guidelines all state that patient reported outcome measures
(PROMs) and clinician assessment are essential [14,17,19]. BAPRAS
pays special attention to monitoring psychological and cosmetic
outcomes following reconstruction. Validated PROMs that can be
used in the context of breast reconstruction include the Breast
Reconstruction Satisfaction Questionnaire (BRECON-31) [31] and
the online BREAST-Q tool (http://qportfolio.org/breast-q/) [32].

Conclusions

The AHS guideline was originally published in 2013. As of 2019,
there are ten guidelines addressing breast reconstruction, either as
a main topic or subcategory, signaling increasing interest in evi-
dence informed guidance for a procedure that is largely preference
based [33]. Based on the number of topics covered, the most
comprehensive and highest quality guidelines come from AHS and
CCO in Canada, BAPRAS from Britain, and ASPS in the USA although
the latter covers solely implant reconstruction. All four address and

http://qportfolio.org/breast-q/
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provide consistent recommendations onwho should receive breast
reconstruction education information, who is a candidate for
postmastectomy breast reconstruction, the appropriate extent of
mastectomy (i.e. skin sparing, nipple sparing), and how to assess
treatment outcomes. All four also address the appropriate timing of
breast reconstruction.

The NCCN breast cancer guideline, although not specific to
reconstruction, deserves mention as it does address many recon-
struction topics compared with the other generic breast cancer
guidelines. An important deviation from the reconstruction specific
guidelines is that the NCCN provides recommendations on how to
reconstruct in a setting of planned irradiation, a situation the breast
reconstruction specific guidelines discourage. Future guideline
updates from all groups should focus on expanding to include
recommendations on the relevant topics included in Table 1 as well
as the addition of topics such as ALCL, ERAS, and lipofilling.
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