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BREAST RECONSTRUCTION
FOLLOWING PROPHYLACTIC OR THERAPEUTIC
MASTECTOMY FOR BREAST CANCER
Effective Date: February, 2017

The recommendations contained in this guideline are a consensus of the Alberta Provincial Breast Tumour Team
and are a synthesis of currently accepted approaches to management, derived from a review of relevant scientific
literature. Clinicians applying these guidelines should, in consultation with the patient, use independent medical
judgment in the context of individual clinical circumstances to direct care.
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BACKGROUND
Local treatment for early breast cancer has shown the equivalence of total mastectomy and breast
conservation surgery plus radiation therapy as it relates to overall survival.1 As a result, current guidelines
on the surgical management of breast cancer recommend lumpectomy and whole breast irradiation as an
oncologically equivalent option to mastectomy for patients with stage I or stage II invasive breast cancer.2-5
Prophylactic bilateral mastectomy may also be considered as a risk reduction strategy for patients at high
risk of developing breast cancer.3,6,7,8
For women who do undergo mastectomy, whether for therapeutic or for prophylactic reasons, the side
effects of mastectomy can be significant. Anxiety and depression, poor body image, sexual issues, and
phantom breast syndrome have been well-documented among patients who have undergone
mastectomy.9-14 However, breast reconstruction may alleviate some of the postmastectomy distress
experienced by these patients.15-17 The purpose of this guideline is to provide practitioners in Alberta with
recommendations on the selection of candidates for breast reconstruction, the decision on how much
tissue to remove during mastectomy, the timing of reconstruction procedures, the selection of an
appropriate reconstruction, and the impact of breast reconstruction on adjuvant therapy.
GUIDELINE QUESTIONS
The questions below are consensus-based and were derived from a discussion among the members of
the guideline working group.
1. Who should receive breast reconstruction education information?
2. Who is a candidate for postmastectomy breast reconstruction?
3. Which types of breast reconstruction are available?
4. What is the appropriate timing of breast reconstruction?
5. What is appropriate extent of mastectomy (i.e., skin-sparing, nipple-sparing)?
6. What are the risks and benefits associated with breast reconstruction?
7. What is the role of acellular dermal matrix in implant-based breast reconstruction?
8. What is the role of autologous fat grafting as an adjunct to breast reconstruction?
9. How can recovery be improved in breast reconstruction patients?
10. What is the appropriate post-breast reconstruction surveillance?
11. How do we measure outcomes in breast reconstruction?
DEVELOPMENT AND REVISION HISTORY
This guideline was reviewed and endorsed by the Alberta Provincial Breast Tumour Team. Members of
the Alberta Provincial Breast Tumour Team include medical oncologists, radiation oncologists, surgeons,
nurses, pathologists, psychologists, and pharmacists. Evidence was selected and reviewed by a working
group comprised of members from the Alberta Provincial Breast Tumour Team, a province-wide working
group of plastic surgeons, and a Knowledge Management Specialist from the Guideline Resource Unit. A
detailed description of the methodology followed during the guideline development process can be found
in the Guideline Resource Unit handbook.
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Between initial publication of this guideline in 2013 and the update in 2016, there have been four new
clinical practice guidelines published that are focused exclusively on breast reconstruction18-21 and updates
to five breast cancer guidelines to include recommendations on breast reconstruction.3,22-25 These
developments have been reviewed and incorporated into this guideline where appropriate.
SEARCH STRATEGY
Peer-reviewed articles were searched on February 29, 2016 and March 14, 2016 using PubMed, the
Cumulative Index to Nursing and Allied Health Literature (CINAHL), MEDLINE, EMBASE, and the
Evidence-Based Medicine (EMB) Database. The following search terms were used: breast cancer, breast
neoplasm, breast carcinoma, breast tumour/tumor, ablative surgery, mastectomy, ablation therapy, breast
reconstruction, and mammoplasty. Results were limited to human participants >19 years of age, studies
published in English, and publications from November, 2012 to March, 2016. Additional exclusion criteria
included studies with <25 patients, and studies with singular focuses on costs, patient-reported outcome
measures, imaging and prognostic factors. In total, 362 articles were identified, of which 54 were reviewed
in detail based on a title/abstract screen.
The National Guideline Clearinghouse (NGC, Agency for Healthcare Research and
Quality, www.guideline.gov) was searched for clinical practice guidelines related to breast reconstruction.
In addition, the webpages of well-recognized cancer guideline developers was hand-searched to ensure
no clinical practice guidelines had been missed.
TARGET POPULATION
The recommendations contained in this guideline apply to women over the age of 18 years who are
candidates for mastectomy, either for the treatment of breast cancer or for the prophylaxis of breast
cancer in patients at high genetic risk.
RECOMMENDATIONS
1. Patient education. Women with breast cancer or those deemed to be at high risk for developing breast
cancer (e.g. BRCA 1 and 2 mutation carriers) should receive standardized information about breast
reconstruction early in their decision making process. Patients who are to undergo either therapeutic or
prophylactic mastectomy should receive detailed, individually tailored information to assist with decision
making, including appropriate breast reconstruction consultation if desired.
2. Eligibility for postmastectomy breast reconstruction. Various patient and treatment factors affect the
options, risks, and outcomes of breast reconstruction. Consultation with an expert in breast
reconstruction can provide a patient with a specialized treatment plan and anticipated outcomes, risks,
and benefits so she can determine if breast reconstruction is appropriate for her. Factors that should be
weighed when considering candidates for any method of breast reconstruction (immediate or delayed)
include:
 Cancer factors: tumour stage and location, risk of relapse.
 Treatment factors: prior, concurrent, or anticipated future breast cancer treatment (such as
surgery, radiation, and chemotherapy).
 Patient factors: co-morbidities, body habitus, smoking status, and behavioral/ lifestyle factors.
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3. Types of breast reconstruction.
• Several types of breast reconstruction are available, including: implant-based, autologous flap, and
combination reconstructions (i.e., autologous with implant).
• There is insufficient evidence to suggest that one type of procedure can be recommended over
another. The decision as to which type of reconstruction to use should be left to the discretion of the
surgeon(s) and the patient after sufficient counseling on the benefits and limitations of each
procedure. Table 1 presents factors which may influence the type of reconstruction to be performed.
Table 1. Clinical factors to consider when deciding on the timing and method of reconstruction.
Guidance by Reconstruction Type
Immediate
Delayed

Clinical factor
Cancer factors
Ductal carcinoma in situ
T1 or T2 tumours
†
T3 or T4
†
Inflammatory breast cancer
Multicentric T1/T2 tumours
Lymph node-positive either on
needle biopsy or upfront,
†
standalone SLNB
Treatment factors
Prior radiation therapy
Prophylactic mastectomy
Prior non-oncologic breast surgery
After preoperative systemic therapy
Before adjuvant chemotherapy
†

Before adjuvant radiation therapy
Prior diagnostic / excisional biopsy
Patient factors
Older age
Obesity
Diabetes
Smoking
Planned future pregnancy

Evidence *

Acceptable
Acceptable
Not recommended
Not recommended
Acceptable
Not recommended

Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

Moderate
Moderate
Moderate
Insufficient
Insufficient
Moderate

Acceptable; favors autologous
Acceptable
Acceptable
Acceptable
Acceptable, if <61 day delay
anticipated
Not recommended
Acceptable, but may affect
skin and nipple sparing

Acceptable; favors autologous
Acceptable
Acceptable
Acceptable
N/A

Good
Good
Moderate
Good
Good

N/A
Acceptable

Moderate
Insufficient

Acceptable, but may affect risks
Acceptable, risks increase with BMI
>30
Acceptable, but may affect risks
Acceptable, 3-4 week smoking
cessation recommended
Acceptable; favors implants

Acceptable, but may affect risks
Acceptable, risks increase with
BMI>30
Acceptable, but may affect risks
Acceptable, 3-4 week smoking
cessation recommended
Acceptable; favors implants

Moderate
Moderate
Moderate
Moderate
Insufficient

*Level of evidence:
Good = at least one well-designed randomized controlled trial or several comparative studies available.
Moderate evidence = non-comparative observational studies (i.e., prospective and/or retrospective cohorts) available only.
Insufficient evidence = only case reports or anecdotal evidence available; when the evidence was insufficient, recommendations
were developed based on the working group’s consensus or from guideline recommendations elsewhere.
†

Recommendation is based on the high likelihood that patients will receive radiation therapy, as per CancerControl Alberta guideline
5
“Adjuvant Radiation Therapy for Invasive Breast Cancer.”

4. Timing of breast reconstruction (immediate versus delayed).
• Patients undergoing prophylactic mastectomy should be considered for immediate breast
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•

•

•

•

reconstruction (i.e., at the time of surgery).
Patients undergoing therapeutic mastectomy who do not, or are unlikely to require
postmastectomy radiation therapy should be considered for immediate breast reconstruction.
There is sufficient evidence to support the oncologic safety of immediate reconstruction in these
patients.
Patients for whom postmastectomy radiation therapy is probable or uncertain should be discussed for
breast reconstruction appropriateness in a multidisciplinary setting and meet pre-operatively with a
radiation oncologist as needed; in general, reconstruction should be delayed until after treatment with
radiation therapy has been completed. Concerns include the inability to include important structures in
radiation therapy volumes, and an increase in long term fibrotic complications in both implant and
autologous tissue based immediate reconstruction.
On average, patients who are good candidates for reconstruction and receiving other adjuvant
therapies, including chemotherapy, can be safely offered breast reconstruction with no evidence of
adverse effects on the outcome of reconstruction and no clinically relevant delay in chemotherapy.
Patients for whom immediate breast reconstruction is not appropriate may be considered for delayed
breast reconstruction as an acceptable alternative after completion of all recommended adjuvant
therapies.

5. Factors that enhance recovery after breast reconstruction.
Irrespective of type or timing of reconstruction, recovery can be improved by adherence to Enhanced
Recovery After Surgery (ERAS®) protocols, such as limiting pre-operative fasting, carbohydrate loading,
multimodal analgesia, post-operative nausea and vomiting prophylaxis, goal directed fluid therapy, early
institution of post-operative feeding, early ambulation, and adequate post-discharge outpatient supports.
6. Extent of mastectomy (i.e., skin-sparing, nipple-sparing).
• Skin-sparing mastectomy is acceptable for any patient undergoing immediate breast reconstruction.
• Nipple-sparing mastectomy is oncologically safe for prophylactic patients, but may not be suitable for
every patient based on risk of nipple necrosis.
• For patients with malignancy, there is no level one evidence for or against the oncologic safety of
nipple-sparing mastectomy (NSM). Multidisciplinary input and discussion between the surgeons and
the patient about potential additional risks such as perfusion issues and local recurrence risk
associated with this approach are required.
• There is limited evidence around what surgical factors to consider when performing mastectomy;
however, based on consensus of the guideline working group, a list of technical considerations is
included in Appendix A.
7. Risks and benefits of breast reconstruction.
• Patients should be made aware that breast reconstruction is a complex, major, multi-step surgery and
that complications occur.
• Patient expectations should be assessed prior to surgery, in order to optimize care. In addition,
patients should be made aware that the final outcome may vary from patient to patient and that the
reconstructive surgery will not restore the breast to its original function, appearance, or sensation.
• Complications can occur with each type of reconstructive procedure. Listed below are the most
common complications associated with each procedure:

Page 5 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2



•

Autologous reconstructions: mastectomy skin necrosis, seroma, scarring, hematoma, chronic
back pain, abdominal weakness, bulge, hernia, fat necrosis, partial or complete flap necrosis.
There is evidence to suggest that DIEP flaps carry a higher risk of fat necrosis and flap loss, as
compared to muscle-sparing TRAM flaps. There is also evidence to suggest that donor-site
morbidity (i.e., bulge formation, hernia) is lower with DIEP flaps, as compared to muscle-sparing
TRAM flaps.
 Implant-based reconstructions: mastectomy skin necrosis, infection, seroma, hematoma,
chronic breast pain, implant rupture, tissue expander puncture, exposure or malposition,
capsular contracture, and an extremely rare form of breast implant associated anaplastic large
cell lymphoma (BIA-ALCL).
Careful patient evaluation for risk factors for complications is required to determine if a woman is
appropriate for immediate reconstruction. It is critical to minimize the chance of delay to adjuvant
chemotherapy for triple negative or HER-2 positive breast cancer, as a delay of >61 days may lead to
inferior breast outcomes.

8. Implant-based acellular dermal matrix reconstructions.
• The use of Human Acellular Dermal Matrix (HADM) in immediate prosthetic breast reconstruction
confers the potential benefits of improved aesthetic results, reduced rates of capsular contracture
and implant malposition, and the possibility of a single-stage “direct to implant” procedure for
carefully selected patients.
• These benefits should be weighed against the potentially higher risks of mastectomy skin necrosis,
postoperative seroma, and infection, and mastectomy skin necrosis in HADM-assisted prosthetic
reconstruction, when compared to traditional, non HADM-assisted techniques.
• Based on consensus, the use of HADM in breast reconstruction should be at the discretion of the
reconstructive surgeon in consultation with the patient and oncologic team. Indications to use HADM
include: two-stage expander/implant reconstruction or direct-to-implant single-stage reconstruction, to
gain increased control over infra-and lateral mammary fold position and ptosis.
9. Adjunctive autologous fat grafting (lipofilling) for contour regularities after breast reconstruction.
Case control data supports the safety of lipofilling. Data from comparative studies and case reports
suggest that patient satisfaction is good; however more data is needed.
10. Post-breast reconstruction surveillance. Regarding oncologic surveillance, there is no evidence to
support routine screening mammography of the reconstructed breast, therefore is not recommended. Fat
necrosis is a common and benign mammographic finding in patients with reconstructed breasts. Postreconstruction patients with suspicious masses or symptoms should be referred to a surgeon for
examination and further workup. Regarding implant surveillance, although MRI can detect silent implant
shell rupture, there is no evidence that radiologic screening of asymptomatic reconstructed breasts
improves women’s health.
11. Measuring outcomes in breast reconstruction. Clinical and patient reported outcomes can be
recorded, with presently available validated instruments, at the pre-, peri- and post-operative stage to
help multi-disciplinary teams deliver consistent, high quality care with minimal variability.
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TREATMENT ALGORITHM

An algorithm for the use of breast reconstruction in patients undergoing mastectomy is presented in Figure
1. This algorithm was made in an effort to standardize clinical practice across the province. The
information is not meant to be prescriptive or to replace the clinical judgment of any medical practitioner.
Please refer to related clinical practice guidelines: Adjuvant Radiation Therapy for Invasive Breast
Cancer, Adjuvant Radiation Therapy for Ductal Carcinoma In Situ, Systemic Therapy for Early Stage
(Lymph Node Negative and Lymph Node Positive) Breast Cancer, and Neo-Adjuvant (Pre-Operative)
Therapy for Breast Cancer – General Considerations for established recommendations. Practice
variations for therapy may exist within the province.
BREAST CANCER DIAGNOSIS
Patient to Undergo Mastectomy and Desires Breast
Reconstruction

HIGH GENETIC RISK OF BREAST CANCER
Patient to Undergo Mastectomy and Desires Breast
Reconstruction

Will postmastectomy
radiotherapy
be required?
No
Uncertain

Yes
Multidisciplinary discussion
to determine probability of
postmastectomy radiotherapy

High
probability

Low
probability

*Clinical factors to consider:
Is immediate
reconstruction
appropriate?
(see clinical
factors) *

•
•
•

Patient factors
Treatment factors
Cancer factors

Refer to Table 1.

Mastectomy

No

Yes

Mastectomy
+
IMMMEDIATE
RECONSTRUCTION
(at the time of surgery)

DELAYED
RECONSTRUCTION

Follow-up and Surveillance

Figure 1. Algorithm for the use of breast reconstruction in patients undergoing mastectomy.
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DISCUSSION
Therapeutic reasons for mastectomy often include multicentric tumors, contraindications to radiation
therapy, local recurrence following breast conserving surgery, inflammatory breast cancer, failure of down
staging or tumour progression following neoadjuvant chemotherapy, and breast cancer during pregnancy
if radiation therapy cannot be delayed until the postpartum period.3 Some women choose to undergo a
mastectomy when they are a candidate for breast conservation surgery, despite the known survival
equivalence of the two.3 Prophylactic mastectomy of the contralateral breast is not recommended in
patients with a known sporadic ipsilateral breast cancer treated with mastectomy,3,26 however, women
often enquire about this procedure out of efforts to improve symmetry, fear of contralateral breast cancer,
anxiety, and inconvenience around ongoing surveillance. Risk reducing surgery with prophylactic
mastectomy and reconstruction may be offered to high risk women such as those carrying BRCA1 or
BRCA2 gene mutations or those with previous mantle irradiation for lymphoma.23
In patients undergoing reconstructive breast surgery, an evaluation of psychological morbidity showed that
recalled distress about mastectomy was lower among those who had reconstruction immediately (i.e., at
the time of mastectomy) or early (i.e., within one year), whereas those who had delayed reconstruction
(i.e., more than one year later) had significantly more recalled distress about mastectomy.15 Similarly, a
comparison between immediate (n=25) and delayed (n=38) breast reconstruction, using a standardized
symptom inventory (BSI) and a self-report questionnaire, revealed that only 25% of the women who
underwent immediate breast reconstruction (IBR) reported "high distress" about mastectomy, versus 60%
of the delayed reconstruction group (p=0.02). Ninety-six percent of the immediate group and 89% of the
delayed group reported satisfaction with results.16 A comparison of psychological outcome and satisfaction
among patients who underwent wide local excision with radiation (n=254), mastectomy alone (n=202), or
mastectomy with breast reconstruction (n=121) revealed significant differences with psychosocial
morbidity lowest in the wide local excision group, followed by the breast reconstruction group, with the
highest morbidity observed in the mastectomy alone group.17
Beyond the first year after diagnosis, a woman’s quality of life is more likely influenced by her age or
exposure to adjuvant therapy than by her breast surgery.27,28 Metcalfe, et al. reported data on 190 women,
which showed that women undergoing delayed breast reconstruction (i.e., already had a mastectomy) had
higher levels of body stigma (p=0.01), body concerns (p=0.002), and transparency (p=0.002) than women
undergoing mastectomy alone or mastectomy with IBR. However, by 1-year follow-up, there were no
significant differences in any of the psychosocial functioning scores between the groups.11 It should be
noted that there are inconsistencies in the methods used among studies, the types and definitions of
complications reported among studies, and the populations who self-select to undergo each procedure
due to aesthetic goals or age.29 Moreover, the characteristics of patients who undergo reconstruction may
be different than those who do not; several analyses of the Surveillance, Epidemiology, and End Results
(SEER) database describe factors that are significantly associated with a lower rate of reconstruction
among breast cancer patients, including African American race or other minority races (versus
Caucasian), nonmetropolitan dwelling (versus metropolitan), receipt of radiation therapy, older age,
married (versus never married or widowed), and unilateral mastectomy (versus prophylactic mastectomy
of contralateral breast).30-32 Another challenge in interpreting satisfaction data is that prior to 2009,
validated patient questionnaires specific to breast reconstruction had not yet been developed.33,34 Other
reasons for not undergoing reconstruction may include the presence of medical comorbidities or patient
preference, such as the desire to avoid further surgery.35 Nevertheless, the option to undergo breast
reconstruction should be discussed with patients who are making decisions about mastectomy or breast
conserving surgery. The need for patient education has been recognized by the US government; in 2015,
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the Breast Cancer Patient Education Act (BCPEA) was passed to raise awareness of the availability and
coverage of breast reconstruction procedures, and to ensure that patients are made aware of the option of
reconstruction prior to mastectomy.36
Despite the evidence for positive outcomes associated with postmastectomy reconstruction, rates of
reconstruction are low in Canada and may be influenced by a number of factors, including physician
knowledge, attitudes, and practice setting.37 A population-based retrospective cohort study in Ontario
found a patient had twice the odds of receiving IBR when she was treated at a hospital with two or more
available plastic surgeons (OR 2.01, 95%CI 1.53-2.65).38 The reported breast reconstruction rate in Nova
Scotia from 1991 to 2001 was 3.8%,39 and a retrospective cohort study in Ontario revealed that the BR
rate among women remained low between 1984 and 1995 (7.9 breast reconstructions per 100
mastectomies in 1984/1985 compared to 7.7 per 100 in 1994/1995).40 A follow-up study by Platt et al. in
2015 found reconstruction rates in Ontario doubled in the following decade; 23.3% of women had breast
reconstruction within 3 years of mastectomy and 13.4% had IBR between 2002 and 2011, however,
concerns about underutilization still remain.41 Several factors may influence breast reconstruction
underutilization, including patient proximity to a plastic surgeon, a general surgeon’s knowledge of breast
reconstruction and patient eligibility, patient preference, or logistical issues and resource constraints
limiting access. Platt’s geographical analysis showed that a large proportion of the Ontario population has
limited access to plastic surgeons who perform breast reconstruction regularly, and this lack of access
substantially contributed to the low rates of breast reconstruction and geographic variation in IBR.41 While
rates of delayed breast reconstruction were equally low in this study, there was less geographic variation
for this approach in comparison to IBR.
Breast reconstruction can achieve a high level of satisfaction and better psychosocial outcomes for
patients.42-44 There is no evidence to support that reconstruction makes detection of local recurrence more
difficult, 23 despite another Canadian guideline recommending that patients should wait 1-3 years after
mastectomy before being offered reconstruction21. Despite the value of breast reconstruction, there is a
lack of uniform, evidence-based consensus around aspects of the procedure, such as timing of
reconstruction relative to adjuvant therapy, extent of mastectomy, type of reconstruction, and patient
selection criteria. This guideline was developed to provide recommendations on these topics, for use by
general and plastic surgeons in Alberta. Evidence tables are available upon request.
1. Patient Education
Adequate and appropriate patient education around breast reconstruction is recommended.
Postmastectomy breast reconstruction decisions are particularly sensitive to patient and practitioner
preference and are often made in haste with large knowledge gaps, resulting in women undergoing
procedures misaligned with their goals.45,46 In a systematic review, Preminger et al. identified seven
education tools for postmastectomy reconstruction comprising written, audio and visual materials.47 An
educational needs assessment was only present in the development of one of the tools. These tools
demonstrated knowledge gains, decreased decisional conflict and a decision ‘yes’ or ‘no’ regarding breast
reconstruction and type of reconstruction. Two of the seven tools were subjected to RCT testing for
efficacy. Causarano et al. showed that a pre-consultation educational group intervention for women
pursuing non-time sensitive breast reconstruction (i.e. delayed reconstruction, or reconstruction in the
setting of prophylaxis) improved shared-decision making and lessened decision conflict.45 A full-scale RCT
has been designed to test this pilot data.48
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An interactive decision aid was shown to increase factual knowledge, reduce anxiety and increase
postoperative satisfaction.49 Shared decision-making using a person-centered approach with tailored
breast reconstruction information was shown to provide high satisfaction using the BRECON-31© breast
reconstruction satisfaction questionnaire across a variety of reconstruction methods.50 Decision regret was
lessened with increased satisfaction with preoperative information, which in turn may be influenced by
women possessing higher self-efficacy trait.51 In a study of 510 women in North America who were mailed
the BREAST-Q™ module, satisfaction with information and interaction with their plastic surgeon was
highly correlated with patient satisfaction with overall outcome.52 In another study of 123 patients, decision
regret was associated with low satisfaction with preparatory information.53
The above information presupposes that women are inquiring about breast reconstruction. It is possible
that some women considering breast conservation versus mastectomy may not know that breast
reconstruction exists as an option. In a qualitative study of Canadian breast cancer patients and health
care providers,54 themes emerged including difficulty initiating the breast reconstruction conversation with
health professionals, absence of a standardized process for initiating a dialogue around breast
reconstruction, lack of information on subthemes of timing, modality, quantity and content of resources,
and a plea for information to be distributed early in the consultation process. Identical themes surfaced in
a similar qualitative study in U.S. patients.55 In contrast, other qualitative studies56,57 have indicated that
the breast care clinical nurse specialist plays an extremely important role in facilitating the process of
receiving information. Additional valuable information sources included the surgeon, photographs of prior
patients, contact with other patients, written information, the internet, a recording of the initial
reconstruction consultation and standardized information videotapes. Clearly, the type, manner and timing
of information delivery are just as important as the information itself.
2. Patient Selection
Several patient factors should be considered when selecting appropriate candidates for breast
reconstruction. Existing guidelines list prior cancer therapy (i.e. chemotherapy, radiation therapy; see
sections 4 and 5 below), body composition, and smoking status as factors to consider when selecting
patients for reconstruction.3,20,21,58 The National Comprehensive Cancer Network (NCCN) guidelines add
medical comorbidities and patients concerns as additional factors to be considered.3 The American
Society of Plastic Surgeons also lists larger preoperative breast size (>C) as a potential complicating
factor (Evidence Recommendation Grade: D).20 Based on existing evidence and current guidelines it is
recommended that the following patient factors be considered when selecting candidates for
reconstruction: prior, concurrent, or future cancer treatment, medical co-morbidities (i.e. diabetes, COPD,
cardiovascular disease), body habitus (i.e. BMI, breast size, preexisting scars), and smoking history and
current smoking status.
Among patients undergoing IBR, a prospective study demonstrated a significantly greater risk of failure on
multiple logistic regression analysis, among patients with larger tumours (T3/T4), patients who smoke, and
patients with positive lymph nodes.59 The rate of reconstructive failure in this study (defined as the need
for a second intervention consisting of removal or replacement of the prosthesis) was 7% for patients with
none of these factors, 15.7% for patients with one of these factors, 48.3% for patients with two of these
factors, and 100% for patients with all three of these factors; which accurately predicted 80% of failures. A
risk analysis by Fischer et al. found obesity (BMI > 30), active smoking, and a preoperative ASA
(American Society of Anesthesiologists) physical status score of >3 to be independent risk factors
associated with surgical morbidity in IBR patients.60 A follow-up survey of mastectomy-treated breast
cancer patients (N=374; SEER database) five years after treatment suggested that the receipt of
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reconstruction did not vary by body mass index (BMI): 53% BMI <25; 48% BMI 25-30; 45% BMI >30
(p=.43). However, reconstruction type did vary by BMI. TRAM (transverse rectus abdominis
myocutaneous) flaps were performed in 53% of patients with BMI >30 versus 26% of patients with BMI
<25 (p=.01). In patients with BMI 25-30, 48% received TRAM flap reconstruction. Patient satisfaction with
surgical decision-making and surgical outcomes was similar across body mass index categories, providing
further evidence of the value of matching the appropriate procedure to the appropriate patient.61 The
presence of preexisting abdominal scars from prior surgery may also raise concern for vascularity upon
abdominal (TRAM or DIEP) flap transfer, but with careful planning, some scars can be accommodated
safely and do not alone preclude the option of autologous tissue transfer,62 although they have the
potential to increase morbidity and complications at the abdominal donor site.63
3. Types of Breast Reconstruction
In general, breast reconstruction procedures available to patients vary according to several factors,
including timing of the procedure (i.e., immediate versus delayed), laterality (unilateral vs bilateral), the
extent of mastectomy (modified radical, total, skin sparing, skin and nipple sparing) and the type of
reconstruction used (i.e., prosthetic implant, autologous tissue flap, or combination of the two). The
availability of new products and techniques such as acellular dermal matrix and structural fat
grafting/lipofilling, add further options for surgeons and patients to consider.
Prosthetic implants (completed in an expander/implant sequence or a direct-to-implant method),
autologous tissue, and a combination of implant and autologous tissue are available for breast
reconstruction procedures. No randomized controlled trials have been performed to compare these types
of reconstructions in terms of cosmesis or complications in patients with breast cancer. The few
observational studies available in the literature have used varying, non-standardized measures to assess
aesthetic outcomes;64 factors such as cost,65 pain,66 aesthetics,67-70 compatibility with adjuvant radiation
therapy,71 and complication rates72-74 have been used as a basis for recommending one reconstructive
procedure over another. In general, patient outcomes are favorable regardless of the type of
reconstruction used 50 and the decision to use an implant, flap or combined procedure should be left to the
discretion of the plastic surgeon and the patient after consideration of the benefits and limitations of all
appropriate alternatives. A study evaluating various forms of breast reconstruction with the validated
BRECON-31© questionnaire demonstrated similar patient satisfaction across various forms of
reconstruction, with the exception that the recovery subscale had lower scores for autologous
reconstructions.50
Revisions over time: Breast reconstruction may be associated with a need for subsequent procedures or
revisions over time. In a retrospective review of 15, 000 breast reconstruction patients across 4 states,
secondary breast procedures were high for all reconstruction types, with unplanned revisions highest in
the tissue expander patients (tissue expander 59.2%, direct to implant 45.9%, and autologous 34.4%).75
Fischer’s earlier retrospective single-centre reviews of expander/implant patients case-matched to free
tissue transfer patients also demonstrated higher rates of unplanned surgical revisions and total system
costs in the expander/implant cohort76,77; however; the larger database review demonstrated lower
complication rates at 90 days after expander/implant (6.5%) or direct-to-implant (6.6%) reconstruction,
and higher complication rates at 90 days after autologous reconstruction (13.1%).75
Patient satisfaction comparing types of implants: Patient-rated outcome measures, such as the
BREAST-Q™78 and the BRECON©34, are essential when comparing reconstruction and implant type.79,80
Patients who had completed alloplastic reconstruction at least one year prior were surveyed using two
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questionnaires (i.e., the BREAST-Q™ and the EORTC QLQC30 [Br23]) to compare satisfaction among
silicone gel (n=75) and saline (n=68) implant recipients (response rate: 58%).79 Using the BREAST-Q™,
silicone gel implant recipients had significantly higher scores on overall satisfaction (p=0.008),
psychological well-being (p=0.032), sexual well-being (p=0.05), and satisfaction with surgeon (p=0.019).
Using the EORTC QLQC30 (Br23), silicone implant recipients had higher overall physical function, and
significantly lower systemic side effects. A cross-sectional study among 482 women who underwent
mastectomy followed by implant-based reconstruction were surveyed using the BREAST-Q™ tool to
assess satisfaction with their procedure; silicone gel implants were used in 176 women while saline
implants were used in 306 women. Patient satisfaction was higher in those with silicone implants
(p=0.016); however, postmastectomy radiation therapy had a negative effect on satisfaction (p<0.000) in
both silicone and saline recipients, with diminishing satisfaction over time in both groups (p=0.017).81
Patient satisfaction comparing implants and flaps: The Michigan Breast Reconstruction Outcomes
Study, a prospective cohort study, looked at patient satisfaction at two years following reconstruction with
either flaps (pedicle and free TRAM) or with expanders/implants. In this study, aesthetic satisfaction was
nearly three-fold higher in patients who underwent flap reconstruction (OR 2.8, p<0.01), yet there was no
difference between these groups in terms of overall general satisfaction.82 A survey among 33 women
who had undergone breast reconstruction sought to compare the TRAM flap with implant reconstruction.
Among those who agreed to participate, 23 completed a self-assessment questionnaire on quality of life,
psychological symptoms, functional status, body image, and global satisfaction.83 Patients who had
undergone TRAM flap reconstruction were more satisfied with how their reconstructed breast felt to the
touch (p=0.01); however, patients with TRAM flap reconstruction identified greater difficulty functioning at
work or school, performing vigorous physical activities, participating in community or religious activities,
visiting with relatives, and interacting with male friends (p<0.04). Similarly, in a study using the BRECON31© questionnaire women who underwent autologous reconstruction demonstrated significantly worse
recovery subscale scores than women who underwent implant-based reconstruction.50 A retrospective
study among all patients undergoing IBR (n=186) at a single institution over a five-year period revealed a
lower complication rate for patients with expander/implant reconstructions (21.7%), in comparison to those
with latissimus-dorsi (LD) flap reconstructions (67.9%) or TRAM flap reconstructions (26.9%).84 However,
patients who underwent TRAM flap reconstruction had the lowest reoperation rates (5.8% versus 11.3%
for expander/implant and 10.7% for latissimus flap) and highest aesthetic scores. Patients were asked to
rate their satisfaction with the procedure using an ad hoc questionnaire; 42% responded and revealed a
higher level of satisfaction (moderate or higher) among the expander/implant reconstruction group (93.8%
versus 76.9% for latissimus flap and 83.3% for TRAM flap). A prospective cohort comparing implantassisted LD with tissue-only autologous LD flap reconstruction (N=182) among primary early-stage breast
cancer patients demonstrated equivalent short-term (0 to 3 months) and long-term (4 to 12 months)
complication rates (respectively: 66% for implant vs. 51% for autologous; p=.062 and 48% for implant vs.
45% for autologous; p=.845).85 However, role functioning and pain were significantly worse in the tissueonly autologous group (p=.002 for both). Radiation therapy did not affect quality of life in this study.
A retrospective study among all patients at a single institution over a 7 year time period undergoing
postmastectomy breast reconstruction (n=583) compared patients with tissue expander/implant
reconstruction with those who underwent LD, TRAM, and DIEP flap reconstructions.86 When asked about
their quality of life, 439 patients (75%) responded, indicating that the highest level of general satisfaction
on an ad hoc questionnaire was among patients who underwent the DIEP procedure (80%; p<.001), while
those who underwent pedicle TRAM had the highest level of aesthetic satisfaction (77%; p<.001). After
controlling for health-related quality of life and length of time since surgery, autologous reconstruction had
significantly higher general and aesthetic satisfaction than implant-based reconstruction (p=.017 and
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p<.001, respectively). Abdominal-based flaps were associated with significantly higher general and
aesthetic satisfaction than latissimus flaps (p=.011 and p=.016, respectively).
A systematic review of 1393 patients from 15 studies found with time, expander/implant reconstruction
may become less favourable from a satisfaction point of view. However, the author cautioned that the
evidence is weak because of methodologic issues within the individual studies and standardized studies
with PROMs are required.87 In 7610 women recruited from the Army of Women, women with breast
reconstruction with flaps scored 5.6-14.4 BREAST-Q™ points higher than those with breast conserving
surgery (BCS), those with LD flaps the same as BCS patients, those with implant reconstruction 8.6 points
lower than BCS patients, and those with mastectomy, 10 points lower than those with BCS.88
The challenge with these large and long term retrospective reviews is that they precede the more recent
advances of ADM, fat grafting, and cohesive, form-stable gel implants. These advances have improved
the outcomes of implant reconstruction, but it will take time to repeat these comparisons to autogenous
tissues.
Cost issues: American statistics from 2008 revealed a $2,860 USD difference in cost (including initial
hospitalization and complications and revisions up to one year) in favor of a free TRAM flap ($14,080
USD) over an implant ($16,940 USD); however the cost difference disappeared over time.89 A Canadian
study comparing DIEP and TRAM flap reconstructions using a cost-effectiveness analysis incorporating
medical costs (inpatient costs only) from the Ontario Ministry of Health (2002) showed that the DIEP flap
was slightly more costly than the free TRAM flap ($7,026.47 versus $6,508.29) while providing similar
quality-adjusted life years (QALYs) to the free TRAM flap (28.88 years versus 28.53 years).90 It has been
reported elsewhere, however, that the cost of an LD, TRAM, or DIEP flap reconstruction, including both
primary surgery and any revisions, are similar, and that any small financial benefits gained from the
implant reconstruction at initial surgery will be lost over time, as patients require additional revisions.91 A
2015 cost analysis found initial healthcare costs at the time of surgery were greatest for autologous
patients (autologous=$54,309 USD, direct-to-implant=$46,228 USD, expander/implant=$39,470 USD, p
<0.001), but after 3 years, the absolute difference in cost between the groups had decreased
(autologous=$66,882 USD, direct-to-implant=$64,145 USD, expander/implant=$63,806 USD, p<0.001).
The authors credit this reduced differential to unplanned revisions being lowest among the autologous
cohort (autologous=34.4%, direct-to-implant=45.9%, expander/implant=59.2%, p<0.001).75 As such, no
recommendations can be made favoring one type of reconstruction over another from a cost perspective.
4. Timing of Reconstruction
Immediate breast reconstruction (i.e., at the time of mastectomy) has been a topic of increased discussion
in recent years; however, the use of this combined surgical approach has been around for quite some
time. In 1983, Dean, et al. conducted a randomized controlled trial in which patients underwent either IBR
or were offered reconstruction twelve months later. Immediate reconstruction reduced the psychiatric
morbidity assessed three months after operation; women who underwent reconstruction were found to
have more “freedom of dress” and were less likely to be “repulsed by their own naked appearance” than
women who did not undergo reconstruction.92 Similarly, a cross-sectional study, comparing immediate and
delayed reconstruction with mastectomy alone, among patients with breast cancer (n=190) found
significantly higher levels of body stigma and body concerns among patients in the delayed reconstruction
group.11 A Cochrane review showed support for the benefits of immediate versus delayed reconstruction,
although there was only one randomized controlled trial with some flaws in terms of bias and outcome
reporting, that IBR reduced psychiatric morbidity at three months postoperatively, as compared with
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delayed or no reconstruction.93 Heterogeneity exists between studies in the evaluation of cosmesis and
complications between immediate and delayed reconstruction, which needs to be considered when
interpreting results.29,94
The evolution of adjuvant treatment in breast cancer has resulted in more locoregional radiation therapy
and more intense chemotherapy regimens, complicating the integration of reconstruction into a woman’s
care pathway. There are expanding indications for postmastectomy radiation for single node positive
patients, or node negative patients with multiple concerning features (triple negative, high grade,
lymphovascular invasion, and young age).95 Current AHS guidelines for radiation therapy can be
accessed here.5
Regarding safety, a prospective cohort of patients with T1-T3 tumours (n=677) underwent either
mastectomy alone, or mastectomy with IBR; no radiation therapy was given to any patients. After a
median follow up of 70 months (range 13-114 months), the local recurrence rate was 5.2% for IBR group
and 9.4% for mastectomy only group. The regional and distant metastases rates did not differ either (1.4%
versus 1.3% and 13.9% versus 16.4%, respectively). There was also no difference between the groups in
terms of overall survival (hazard ratio, 1.03) or disease-free survival (hazard ratio, 0.99).96 Furthermore,
the meta-analysis by Gieni et al. found no differences in the risk of recurrence between patients who
underwent IBR and those who underwent mastectomy alone.97
Guidelines on this issue generally indicate that IBR is equally as safe, oncologically, as delayed
reconstruction and offers patients an improved psychological profile; as such, there is no psychological or
oncologic basis for waiting to perform reconstruction in patients who otherwise meet appropriate selection
criteria for immediate reconstruction (see Table 1).58,98-102 Based on the best evidence available, IBR
should be considered, whenever possible, for any patient who is a candidate for breast reconstruction,
unless she is likely to receive radiation therapy.
Timing of reconstruction in the setting of adjuvant radiation therapy
Immediate versus delayed autologous reconstruction: Most guidelines that address the timing of
adjuvant radiation therapy (RT) recommend that breast reconstruction be delayed in patients with breast
cancer for whom postmastectomy RT is planned.21,23,58,98 The 2016 NCCN breast cancer guideline states
that when postmastectomy radiation is required and autologous tissue reconstruction is planned,
reconstruction is either delayed until after the completion of RT, or it can be initiated at the time of
mastectomy with tissue expander placement followed by autologous tissue reconstruction.3 This “delayedimmediate” approach was described for patients who are likely to receive RT, as it is thought to avoid
difficulties associated with radiation delivery after IBR while preserving the opportunity for the aesthetic
benefits of skin-sparing mastectomy.103
Complications associated with radiation therapy to autologous reconstruction can include fat necrosis,
delayed wound healing, fibrosis resulting in contracture, loss of volume and distortion of breast. 104 In
patients who underwent TRAM reconstruction (n=680), those who received pre-operative RT were found
to have higher rates of fat necrosis (>10% of total reconstruction; 17.6% versus 10.1%, p=.032) than those
who did not receive radiation treatment.105 Obesity and radiation therapy were also both found to be
associated with fat necrosis and major infection in logistic regression analyses. Similarly, a systematic
review that compared the outcomes of patients in terms of the timing of RT with autologous reconstruction
found the overall incidence of complications was increased in patients who received RT in three of four
studies. The review provides a case for delayed rather than immediate autologous reconstruction in
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patients who are expected to receive post-operative RT.104 A meta-analysis of postoperative morbidity
following immediate or delayed breast reconstruction (n=1,105) found that in IBR patients using
prosthesis, those undergoing RT were more likely than those not receiving RT to suffer morbidity (OR 4.2;
95% CI 2.4-7.2). An additional analysis comparing immediate versus delayed autologous reconstruction
with combined RT found that delaying breast reconstruction until after RT had no significant effect on
morbidity (OR 0.87; 95% CI 0.47-1.62 [delayed BR vs immediate BR]). Autologous reconstruction was
associated with less morbidity than implant-based reconstruction (OR 0.21; 95% CI 0.1-0.4).106
Despite the reported adverse effects to autologous reconstruction associated with radiation therapy, the
question of timing remains controversial. Mirzabeigi et al. reviewed 470 patients who had free flap breast
reconstruction with and without postmastectomy radiation. Despite increased volume loss and fat necrosis
in the post-operative radiation group, similar rates of revision surgery were observed in the non-radiation
group, and the authors concluded deleterious effects of postmastectomy RT do not preclude a discussion
of immediate autologous reconstruction.107 This is in contradistinction to Tran’s 2011 retrospective chart
review of 102 patients comparing delayed TRAM flap reconstruction following RT versus immediate TRAM
flap reconstruction followed by RT (mean RT dose: 50-51 Gy). This study found that the rate of late
complications was significantly higher among patients in the IBR group (87.5% vs. 8.6%; p=0.000);
furthermore, the need for an additional flap to correct the distorted contour from flap contraction was
observed among nine patients (28%) in the IBR group.108
Another approach to guide patient selection is to consider an upfront “staging” SLNB as a reliable means
of determining the probability of postmastectomy RT in clinically node negative patients. McGuire et al.
suggest that SLNB be performed as a separate outpatient procedure several days prior to mastectomy
when IBR is planned. The authors acknowledge the drawbacks of a separate procedure, but argue that
this strategy can allow SLNB to be performed with minimal morbidity with monitored anesthesia care and
local anesthesia, and can eliminate the need for frozen section diagnosis.109 Several retrospective reviews
have presented data to support this strategy, citing the following reasons for performing an upfront SLNB:
to avoid the unreliability of frozen section diagnosis as compared to permanent results,110 to avoid the high
rate of complications and implant loss among patients undergoing postmastectomy RT after IBR,111,112 and
to identify patients for whom delayed reconstruction is preferred due to a positive SLNB finding.113 Those
against this strategy have provided retrospective data to suggest that the false negative rate when
performing SLNB at the time of mastectomy and IBR is low (7.8%) and that the touch preparation analysis
from the SLNB changes the plan in only a small number of patients (2.1%).114. Data on the feasibility of
intraoperative SLNB diagnosis suggest that this strategy is practical.115,116 Further rationale for not
performing an upfront SLNB include additional expense, increased delay in initiation of systemic therapy,
and the propensity of procedure-related morbidity.114,117 It is important to note that an upfront SLNB
commits the patient to axillary lymph node dissection (ALND) post-chemotherapy should it be positive.116
An alternative to upfront SLNB is to use high quality axillary ultrasound and FNA, and if positive, to start
neoadjuvant chemotherapy, involving the potential to downstage and ultimately minimize axillary surgery.
Immediate versus delayed implant-based reconstruction: Among patients undergoing reconstruction
with implants, a retrospective chart review compared those with irradiated implants (average 50 Gy) with
those with non-irradiated implants, all placed submuscularly or beneath a flap (n=297), and found that
complications (i.e., capsular contracture, pain, exposure, and implant removal) were significantly more
frequent in patients with implants who received radiation therapy.118 Similarly, Eriksson et al.119 noted a
15% failure in immediate implant-based reconstruction with postoperative radiation versus 6% failure in
non-irradiated cases.
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If a patient has embarked on an immediate expander-based reconstruction and then needs radiation
therapy, radiation therapy can be delivered to the expander, or after exchange to the permanent implant. 3
Cordeiro et al. evaluated 1143 breast reconstruction patients and found greater failure rates in patients
with radiation therapy to a tissue expander (32%) compared to patients with radiation therapy to a
permanent implant (16.4%; p<0.01). Furthermore, aesthetic results were better and capsular contracture
rates lower when radiating the permanent implant. Patient reported outcomes did not differ between
groups.120 Similarly, in a prospective study comparing timing of radiation therapy on permanent implants
versus on the tissue expanders (all two-stage immediate with subpectoral temporary expanders and
permanent implants), the rate of failure (i.e., removal of the implant, leaving the chest wall flat, or change
to a flap-based technique) was significantly higher when radiation therapy was delivered at the tissue
expander stage rather than at the permanent implant stage (40% versus 6.4%; p<.0001). The capsular
contracture rate was similar for both groups.121
Reconstruction in the setting of prior radiation therapy
In previously radiated patients, the use of tissue expanders/implants is relatively contraindicated.3 Current
guidelines recommend autologous or combined autologous/implant reconstruction in women who have
received prior irradiation to the breast, as tissue expanders and implants carries higher risk for
complications.3,21
Timing of reconstruction in the setting of neoadjuvant chemotherapy
Data suggest that IBR can be safely integrated after chemotherapy without a significant impact on
complications. A prospective RCT comparing modified radical mastectomy versus initial systemic therapy
followed by mastectomy found that there was no significant difference in the risk of complications and that
IBR was not an independent predictor of complications.122 A retrospective series of patients receiving neoadjuvant chemotherapy for breast cancer, followed by surgery (N=2,004; American College of Surgeons
National Surgical Quality Improvement Program database), looked at factors affecting post-operative
complications. Wound complications occurred in 3.1% of patients. There was a non-significant increase in
risk of complications in neo-adjuvant patients undergoing mastectomy with IBR (OR, 1.58; 95% CI, 0.982.58).123 In a case control study of 201 patients, Narui124 showed no effect of neo-adjuvant chemotherapy
in the short or interim outcomes after immediate perforator flap reconstruction. Most prospective and
retrospective series have reported similar results,85,125-132 with only one study reporting greater implant
infection rates132 with chemotherapy and one reporting a higher rate of expander removal with
chemotherapy.129 The American Society of Plastic Surgeons supports that preoperative chemotherapy
does not appear to be a significant risk factor for either postoperative complications or implant failure in
women undergoing post mastectomy expander/implant breast reconstruction.20
Timing of reconstruction in the setting of adjuvant chemotherapy
Data suggest that reconstruction may impact the time to chemotherapy, but not necessarily in a clinically
significant manner. The decision whether to perform an IBR should be weighed against this potential
delay. Patients who require adjuvant chemotherapy for triple negative or HER-2 positive breast cancer
who are delayed due to complications of IBR may have inferior breast cancer outcomes. Consideration of
neoadjuvant chemotherapy for this population should be made due to the high response rates for
complete pathologic response, as a potential mechanism to downstage the tumour and as a means to
facilitate other factors impacting surgery including genetic testing or coordination of IBR. 133
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Several retrospective studies have examined how the time to chemotherapy (TTC) affects outcomes in
breast cancer patients. In 24,843 patients with stage I to III breast cancer, there were no adverse
oncologic outcomes among patients with a TTC of 31-60 or 60-90 days. Patients who received
chemotherapy 91 or more days from surgery had worse overall survival (HR 1.34, 95% CI 1.15-1.57) and
worse breast cancer-specific survival (HR 1.27, 95% CI 1.05-1.53), with further subgroup analysis finding
the longer delays in TTC particularly detrimental to patients with TNBC.134 Another retrospective review of
6827 patients found a TTC of > 61 days after surgery demonstrated worse outcomes for distance
recurrence free survival (DRFS) for stage II, as well as adverse outcomes for OS, recurrence free survival
(RFS) and DRFS for stage III breast cancers, in comparison to those treated within 30 days after surgery.
Separate multivariable analyses found patients with TNBC as well as HER-2 positive patients treated with
chemotherapy and trastuzumab had worse outcomes if TTC was greater than 61 days.135
In a 2015 retrospective study of 199 patients, IBR did not delay adjuvant treatment when compared to
patients without construction (41 days vs 42 days, p = 0.61). If a patient had a complication, a median 6
day delay in adjuvant therapy was noted.136 Similarly, Hamahata et al. found adjuvant chemotherapy
started at 61 days in an IBR group and at 58 days in a non-IBR group,137 and Chang et al. found no
significant difference in median time to chemotherapy between patients with IBR and patients with a
mastectomy alone (32 days vs 34 days, p = 0.2).138
Other studies show a delay to chemotherapy after IBR. A retrospective comparative study analyzed data
from patients undergoing mastectomy with and without free flap IBR, followed by adjuvant treatment
(N=166) and found that the mean time period between surgery and commencement of adjuvant treatment
was 15 days longer in the IBR group.139 Delays were related to surgical complications. In the only
Canadian study examining time to chemotherapy, 391 consecutive women who underwent mastectomy
(n=243) or mastectomy and IBR (n=148) showed a statistically significant difference in the median time to
chemotherapy (48 days for mastectomy alone vs. 60 days for IBR; p=0.01).126 In a meta-analysis
consisting of 14 trials (n=5270), 7 studies found no significant difference in TTC between IBR and
mastectomy only, 4 found delay after IBR with averages of 6.6-16.8 days, one found significantly shorter
mean TTC after IBR, and two did not perform statistical analysis for comparison.140
In summary, the evidence supports the utility and safety of IBR, particularly if TTC remains within 60 days.
For larger tumors (locally advanced, stage III) or more aggressive phenotype (e.g. TNBC or HER-2
positive), it may be ideal to start earlier (<30 days) or treat with neo-adjuvant chemotherapy to plan for
more optimal multidisciplinary surgical intervention following adequate or optimal response of neoadjuvant
chemotherapy. There does not seem to be an impact of neoadjuvant chemotherapy on type of surgery
(IBR vs mastectomy) in terms of post-operative complications. Optimal management can likely be
achieved by identifying ideal surgical candidates and through efficient planning by the multidisciplinary
surgical team.
5. Extent of Mastectomy
Skin-sparing mastectomy
In a meta-analysis of nine studies including 3,700 patients, skin-sparing mastectomy (SSM) with IBR has
been found to be equivalent to conventional mastectomy alone in terms of oncologic safety; the local
recurrence rate was 6.2% for SSM and 4.0% for conventional mastectomy (odds ratio, 1.25; 95% CI 0.811.94), while the distant relapse rate was 10.0% for SSM and 12.7% for conventional mastectomy (odds
ratio, 0.67, 95% CI: 0.48-0.94).141 In line with these findings, published guidelines recommend SSM as an
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acceptable approach.3,21,58,98 Nevertheless, SSM may be underutilized. A postal survey administered to
general surgeons who perform breast cancer surgery found that most (89%; 331 of 370) perform
mastectomy for cancer with planned IBR.142 Ninety percent felt that SSM did not result in higher rates of
local recurrence and 70% felt that cosmesis was superior with IBR after SSM; yet, only 61% reported that
they perform SSM in most cases when IBR is planned. SSM can be more technically challenging due to
longer skin flaps carrying a risk of skin flap ischemia. In 117 two-stage reconstructions, the inverted-T
mastectomy approach had a higher rate of flap necrosis than a horizontal elliptical SSM (25.6% vs 11%),
yet 91% of the inverted-T patterns still completed expansion successfully.143
Nipple-sparing mastectomy
Oncologic issues:
Prophylactic. Nipple-sparing mastectomy (NSM) with immediate breast reconstruction can be offered to
women undergoing a prophylactic mastectomy and women with known DCIS.21 NSM performed in the
setting of immediate reconstruction can achieve excellent cosmetic results144 and provide psychosocial
benefit to the patient.145 An MRI study of 105 prophylactic NSM patients found that at a retroareolar depth
of 5mm, the proportion of total breast fibroglandular tissue in the NAC was 1.3%, suggesting that
preserving the NAC in a prophylactic mastectomy creates very little added risk from an oncological
perspective.145 Jakub et al. retrospectively reviewed 551 prophylactic NSMs in a BRCA population; 203
patients underwent bilateral prophylactic NSM and 145 underwent unilateral prophylactic NSM secondary
to a previous or current breast cancer in the contralateral breast. After a median follow-up of 34 months,
no breast cancers developed on the side of the prophylactic procedure, and none of the patients who
underwent bilateral prophylactic NSM developed cancer at any site.146
Therapeutic. NSM is a reasonable option for women with early breast cancer who are believed to be
lymph-node negative,21 but there is limited evidence regarding the oncologic safety of NSM in patients with
malignancy. Studies include single institutions series and retrospective reviews, often with mixed cohorts
of women with and without malignancy. Due to concerns surrounding malignant potential of the tissue
remaining in the spared nipple-areolar complex (NAC), NSM is not recommended in women with
inflammatory breast cancer, early breast cancer with positive lymph-nodes, locally advanced breast
cancer likely to require post-operative RT, or with evidence of NAC involvement such as Paget’s disease,
nipple retraction, bloody nipple discharge and/or imaging suggesting malignancy.3,21 A systematic review
by Mallon et al. 147 of 29 observational studies reported an occult nipple involvement rate of 11.5% and an
overall nipple recurrence rate of 0.9%. Factors that were associated increased incidence of nipple
involvement included tumor to nipple distance <2cm, tumour grade, nodal metastases, tumour size >5cm,
and HER-2 negative status.147
Several recent systematic reviews have found low rates of adverse oncologic outcomes of NSM in
carefully selected women with early stage breast cancer.149,150 An analysis of 12,358 NSM procedures
(prophylactic and therapeutic) found an overall pooled locoregional recurrence rate of 2.38% and a 5.9%
incidence of partial/total nipple necrosis.151 Another systematic review of 5,166 patients (48 studies)
showed a nipple necrosis rate of 7% and a locoregional reoccurrence rate of 1.8%, concluding that NSM is
safe for appropriately selected patients but encouraging future RCTs to determine the best incision and
reconstructive methods.150 In a large, matched cohort series of nipple and skin-sparing mastectomies,
there was no significant difference in overall complications,152 even when patients had previous breast
surgery.153 A propensity score study comparing the local recurrence (LR) rate between nipple-sparing and
total mastectomy (TM) in patients with stage 0-III breast cancer found no significant difference in the five-
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year LR (7.6% NSM vs 4.9% TM, p=0.398), nor did they find NSM to be a significant risk factor for local
recurrence in a multivariate analysis (HR 1.653, 95%CI 0.586-4.663, p=0.343). After propensity score
matching, the 5-year LR free survival was similar for the NSM and TM groups (92.3% vs 93.7%, p=0.655),
indicating that oncologic safety is comparable between NSM and TM in selected patients.154
Despite these promising results with NSM, there is no published data from a randomized controlled trial on
the oncologic safety of nipple-sparing as compared to conventional SSM. Retrospective data support NSM
as an option for women who are low risk for breast cancer recurrence (e.g. prophylactic mastectomy,
DCIS peripherally located in breast [>2cm from the nipple], early stage node-negative)21; however, the
decision as to whether to pursue NSM requires multidisciplinary input and careful discussion with the
patient about the risks and benefits associated with this approach.
Nipple/areola perfusion issues: Even if NSM is considered an oncologically acceptable option following
multi-disciplinary assessment, there are still perfusion issues to consider. From a nipple/areola perfusion
perspective, a healthy, non-smoking patient with minimal ptosis and a relatively small breast is the optimal
candidate for a nipple-sparing procedure.148 Increasing rates of nipple necrosis are seen with mastopexy
(4.8%) radial (8.9%), inframammary (9.1%), periareolar (17.8%), and transareolar incisions (81.8%).
Nipple necrosis rates are similar for 2-stage expander and 1-stage direct to implant reconstructions (4.5%
and 4.1%, respectively), but higher for autologous reconstructions (17.3%).150 A literature review including
29 studies showed full and partial nipple necrosis rates of 2.9% and 6.3%.147 Viability of the nipple-areolar
complex may be improved by performing a surgical ischemic preconditioning “delay” procedure 1-2 weeks
prior to mastectomy, in conjunction with biopsy of the retroareolar tissue.155
The success of immediate breast reconstruction hinges on the consistency and vascularity of the
mastectomy flaps. Indocyanine green injection with near-infrared fluorescent imaging is helpful to
determine intraoperatively whether the breast skin after mastectomy is sufficiently well perfused to
accommodate an immediate reconstruction, or if debridement of poorly vascularized skin and/or delay of
the reconstruction is advisable.156-158 A recent retrospective review comparing complication rates between
immediate tissue expander-based reconstruction patients who underwent clinical assessment only (n=53)
or ICG angiography (n=61) found the rates of severe flap necrosis to be significantly lower in the ICG
patients (4.9% vs 8.9%, p = 0.02).159 Not only can ICG angiography reduce complications related to
mastectomy skin necrosis, but also allow evaluation of ischemic portions of DIEP flaps to reduce partial
flap necrosis.156
6. Risks and Benefits
Patient expectations should be assessed prior to surgery in order to optimize care. Patients should be
made aware that aesthetic results may vary from patient to patient and that reconstructive surgery will not
restore the breast to its original appearance, sensation, or function. Systematic measurement and
management of patient expectations may improve patient education, shared medical decision-making and
patient perception of outcomes.160
Autologous reconstructions
As with any major surgery, complications can occur with breast reconstruction and each type of
autologous reconstruction may carry site specific risks. The most common complications associated with
autologous flap reconstructions are flap necrosis (~5% of patients), infections (~5% of patients), and
seroma (~4% of patients). Reoperation is frequently required in patients who develop partial flap necrosis,
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and always required in cases of complete necrosis.161 Less common complications from autologous breast
reconstruction include bruising, bleeding, and chronic pain.162,163 Liu164 compared 75 flap and 179
expander/implant reconstruction patients and found notable rates of complications in each group (21%
flap, 37% expander/implant), and a shorter length of stay (LOS) for expander patients (2.1 vs 4.8 days).
Deep inferior epigastric perforators (DIEP) flaps carry a higher risk of fat necrosis and partial flap loss 163
but lower donor-site morbidity (i.e., bulge formation, hernia),163,165 as compared to muscle-sparing TRAM
flaps. A systematic review of 33 articles found the risk of fat necrosis to be greater in DIEP flaps (14.4%,
p<0.001) compared to pedicled TRAM flaps (12.3%, p=0.04) and free TRAM flaps (6.9%, p<0.001) 166.
Conversely, a recent study by Macadam et al. looking at 1790 patients found no difference in patient
satisfaction, abdominal wall morbidity, or flap necrosis between DIEP flap, muscle-sparing TRAM, and free
TRAM patients. Higher partial flap loss, fat necrosis and worse physical wellbeing (abdomen) were seen in
pedicled TRAM reconstructions.167 An NSQIP study of 3296 women with various autologous options
revealed that pedicled TRAM flaps and LD flaps remain the most commonly used autologous methods,
with free flaps having the highest captured 30 day complication and reoperation rate, and LD flaps the
lowest.168 Although patients frequently request bilateral reconstruction, autologous bilateral free flaps
have significantly higher flap loss in comparison to unilateral reconstruction.169 In addition, a unilateral
delayed and contralateral IBR for prophylactic mastectomy carries higher revision rates to achieve
symmetry.169
Implant-based reconstructions
In patients who undergo implant-based breast reconstruction with human acellular dermal matrix (HADM),
the total complication rate is approximately 15%, with the most common complications mastectomy flap
necrosis (~7% of patients), infection (~5% of patients), and seroma (~5% of patients).161 Mastectomy flap
necrosis can necessitate removal of the implants and reoperation.142 As with autologous reconstruction,
implant-based reconstruction may be associated with bruising and bleeding,142 chronic pain,162,163 implant
rupture or malposition,103,118 and capsular contracture, which more frequently occurs in patients who
undergo radiation therapy.59,170 There is evidence to suggest that the risk of capsular contracture is lower
with the use of textured implants, as compared to smooth implants.171
In an extremely small number of patients with breast implants, anaplastic large cell lymphoma (ALCL) has
been observed. The main presentation of ALCL is late seroma after implant placement. A late seroma
detected by ultrasound warrants an ultrasound guided aspiration, sending the aspirate for lymphoma
protocol including CD 30 markers, ALK, cytology and culture and sensitivities. Treatment requires a
multidisciplinary approach. 172 By 2010, a total of 34 unique cases had been identified among an
estimated 10 million women with breast implants and the majority of these patients are alive and well.173
The United States FDA concluded that: (1) there is a possible association between ALCL and breast
implants, adding that although the incidence is low, the occurrence of ALCL in patients with implants may
not be a coincidence; (2) it is not possible to identify a specific type of implant that is associated with a
higher or lower risk of ALCL; and (3) the true cause of ALCL in patients with implants is unknown.174
Subsequently, the American Society of Plastic Surgeons and the American Society for Aesthetic Plastic
Surgery issued a statement indicating that ALCL is extremely rare, involves a textured device, that the risk
of women with implants developing ALCL is extremely low, and that breast implants are safe and
effective.175 Miranda176 reviewed the literature for 60 published cases of BIA-ALCL, in which 93% of
patients with disease confined by fibrous capsule achieved complete remission. Patients presenting with a
tumour mass had worse OS and PFS, meriting adjuvant chemotherapy. A recent review177 emphasizes
complete surgical excision (complete capsulectomy and implant removal) to achieve optimal event free
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survival. Risk estimates by Brody et al.178 based on 173 cases known to the author, range between one in
500,000 to 1 in 3 million women with implants.
The Canadian Society of Plastic Surgeons (CSPS) has released a statement acknowledging the low but
increased risk of ALCL in women with breast implants. In an effort to improve understanding of the
epidemiology and underlying etiology of ALCL, the CSPS is working in partnership with the MD Anderson
Cancer Center to develop a reporting questionnaire (PROFILE Questionnaire). Currently, the CSPS
encourages that all diagnosed cases be reported to the society.172 Clemens et al. from the MD Anderson
Cancer Center have released a FAQ document for physician use that can be accessed through the CSPS
website.179
7. Acellular Dermal Matrix (ADM)-Assisted Implant-Based Reconstructions
Human Acellular Dermal Matrices
Over the past decade, human acellular dermal matrices (HADM) have been increasingly utilized to
facilitate and enhance the results of standard two-stage expander/implant IBRs, as well as emerging,
single stage “direct-to-implant” techniques. In a 2010 survey of US Plastic Surgeons, over half reported
frequent use of HADMs as an adjunct to implant-based breast reconstruction.180 HADMs are
immunologically inert, processed dermal matrices derived from human cadaveric skin. The product is
attached to the inferior border of the released pectoralis major muscle superiorly, and the inframammary
fold inferiorly and laterally, thereby forming a “hammock” which covers and supports the expander or
implant beneath181,182. Over time, the HADM is revascularized and repopulated by the patient’s own
cellular elements, forming a soft, elastic, living interface between prosthesis and patient.
Data from meta-analyses has demonstrated slightly higher rates of seroma, infection, and flap necrosis for
HADM-assisted reconstructions, compared to traditional, non-HADM-assisted techniques.161,183,184 These
studies should be interpreted with caution, as they reflect the collective pooling of early results from
multiple surgeons’ initial experiences with the product. Other studies have demonstrated that with
judicious patient selection and precise intraoperative technique185,186 superior aesthetic results can be
achieved with a safety profile that is comparable or superior to reported series of traditional, non-HADM
assisted approaches.187-191 A multi-center prospective cohort evaluating HADM-assisted immediate
expander-based breast reconstruction reported an overall complication rate of 4.6% (3 of 65 breasts),
consisting of one case of cellulitis and two cases of partial mastectomy flap necrosis that required
debridement, with no seromas or explantations.192.
A retrospective analysis of 417 patients found no significant difference in complication profiles between
HADM and non-HADM patients, and after further stratification of patients by exposure to radiation, found a
decreased risk of complications related to radiation in HADM breasts. 193 The authors suggest that HADM
use may provide a protective influence in patients undergoing postoperative radiation therapy. In a breast
that has been previously irradiated, there is evidence which contraindicates the use of HADM; a
retrospective study found a tissue expander loss rate of 40.7% in previously irradiated breasts with HADM,
a rate that was triple the rate in radiated breasts without HADM (13.5%).194
Aesthetic advantages of HADM-assisted techniques include better definition and control of the implant
pocket, better infra and lateral mammary fold definition, more natural ptosis, and reduced rates of capsular
contracture.195,196 A retrospective chart review among patients undergoing implant-based IBR, either with
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HADM (n=208) or without (n=129), demonstrated significantly better aesthetic outcomes in the HADM
group.197
Factors to consider for HADM use include matrix product, matrix size, and matrix sterilization. Several
HADM products are now offered for use in breast reconstruction. While one analysis found no difference
between these products for overall complication rate,198 other studies have shown differences in major
infection199 and seroma200. Cayci et al. compared matrix size and found two-stage IBRs that used a larger
matrix (128 or 160cm2) had a mean 2.8± 1.6 number of fills to reach final expansion volume while the
mean number of fills for two-stage IBRs with a small matrix (48 or 96cm2) was 7.5±2.3, p<0.01. This study
suggests using a larger ADM offers a potential to increase the initial expander fill volume-to-breast
pathology weight ratio and initial expander fill volume-to-final implant volume ratio, resulting in fewer postsurgery expansions and cost savings.201
Aseptic and sterile ‘ready-to-use’ ADMs were compared in a prospective cohort study of 546 breast
reconstructions. Patients with sterile ADM had a lower incidence of infection compared to those with an
aseptic ADM (8.5% vs 20%, p = 0.0088).202 However, a smaller study (n=58) found a higher rate of
seroma formation in IBRs using sterile ADM in comparison to those using aseptic ADM.203
Certain questions surrounding HADM-assisted reconstruction have not yet been definitively answered, in
particular whether or not the use of HADM results in reduced postoperative pain, shorter hospital stays,
and reduced expander fill times in comparison to traditional techniques. Although retrospective reviews
and studies utilizing pooled results have suggested reduced postoperative pain and time to expansion,204
an RCT trial of 70 patients failed to demonstrate significant differences in postoperative pain (p=0.19), pain
during expansion (p=0.65), postoperative narcotic use (p=0.38), or rate of expansion (p=0.83) for HADMassisted techniques.205 A matched cohort study yielded similar findings.206
Data is insufficient to draw definitive conclusions regarding the overall cost-effectiveness of HADM in
breast reconstruction. A Canadian cost analysis study demonstrated that although these products are
expensive, their use can result in an overall cost savings to the health care system as a result of fewer
revisionary and second stage procedures.196 The authors emphasize the need for further randomized
controlled trials to evaluate both the clinical outcomes and costs of ADM-assisted breast reconstruction.
One such multicentre Canadian trial (NCT00956384) comparing HADM-assisted single stage, “direct-toimplant” reconstruction to conventional two-stage expander implant reconstruction, is underway.
Outcomes measures include aesthetic outcomes, short and long term complications, and overall patient
satisfaction. This trial should clarify the role of HADM in “direct-to-implant” reconstructions, and will also
examine the cost-effectiveness of the procedure.207
Alternatives to HADM
Alternative forms of ADM are available. Non-human ADM can be used (porcine or bovine); however, there
is relatively little published outcome data for this practice.191 A retrospective study of 127 patients found
that complication rates using porcine ADM in breast reconstruction are comparable to complication rates
found in studies using HADM (total major complication rate 7.1%, total minor complication rate 22.9%). 208
These results are similar to an earlier retrospective study of 105 porcine-derived ADMs in implant-based
breast reconstructions (total complication rate 8.6%). 209 A systematic review of vicryl mesh shows a 2.6%
(95% CI: 0.7-6.6%) infection rate, 3.2% (95% CI: 1.0-7%) reconstruction failure rate, and 1.3% (95% CI:
0.2-4.6%) incidence of seroma.210 In 231 patients where titanium-coated polypropylene mesh was used in
immediate or delayed breast reconstruction, major complications were observed in 13.4%, minor
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complications in 15.6%, and implant loss in 8.7% of patients.211 Prospective studies are needed to further
compare various mesh types with ADM. Another alternative to donated dermis is available in women with
ptotic breasts requiring a skin-reducing mastectomy who are interested in downsizing their breast size. In
these women, a vascularized flap of inferior mastectomy skin can be maintained rather than discarded,
de-epithelialized and used in a manner identical to HADM with good results. 212,213
The majority of evidence surrounding the adjunctive use of ADM in implant based breast reconstruction is
retrospective.214 Until higher level prospective evidence is available to provide more specific guidelines to
clinical practice, the consensus of the guideline working group is that while sufficient evidence exists to
support the use of acellular dermal matrices in breast reconstruction, the specific applications for its use
are most appropriately left to the discretion of the surgeon, in consultation with the patient and oncologic
team.
8. Autologous Fat Grafting as an Adjunct to Primary Breast Reconstruction (Lipofilling)
There is no data from clinical trials or meta-analyses looking at autologous fat grafting (lipofilling).215
However, a 2016 study by Kronowitz et al. matched 719 breasts with cancer reconstructed with lipofilling
to 670 breasts with cancer reconstructed without lipofilling to determine whether autologous fat grafting in
breast reconstruction influenced the rate of locoregional and systemic recurrence in breast cancer
patients. Mean follow-up times after mastectomy were 60 months for cases and 44 for controls. The
authors found no difference between groups: locoregional recurrence was observed in 1.3% of cases and
2.4% of controls (p=0.455), and systemic tumour recurrence was observed in 2.4% of cases and 3.6% of
controls (p=0.514). Multivariate analysis compared recurrence between cases and controls adjusting for
chemotherapy, radiation therapy, hormonal therapy and clinical stage. Only the subgroup with hormonal
therapy showed a higher risk of recurrence with lipofilling (1.4% vs 0.5%, p=0.038). The authors also
followed 305 cancer free breasts reconstructed with lipofilling and found no primary breast cancer over a
mean time period of 73 months.216 This reiterated the safety seen in 321 patients, where comparable
cumulative incidence of locoregional recurrence was seen in 321 lipofilled cases compared to 642
matched controls.217
In terms of patient satisfaction, an observational study among patients undergoing nipple-sparing, skinsparing and skin-reducing mastectomies and not requiring adjuvant radiation therapy (n=20) employed the
use of autologous fat injection secondary to breast reconstruction and found that both patient-reported and
surgeon-reported esthetic satisfaction was high, and well-correlated.218 Data from a prospective series of
68 breast cancer patients, who had had mastectomy and irradiation and then underwent one or more
(mean 2.3, range 1-6) fat grafting sessions prior to breast implant reconstruction indicated that cosmesis
was good (mean score 4.5 of 5).219 More importantly from an oncologic safety perspective, after a mean
follow-up of 23 months, there were no local recurrences. Likewise, a retrospective review, comparing the
use of breast reconstruction with fat grafting versus reconstruction without fat grafting, among patients
undergoing mastectomy with immediate tissue expander (n=886), showed that after a mean follow-up of
44 and 42 months respectively, showed that fat grafting did not affect local tumor recurrence or survival.220
Fat graft retention has been reported as being good.221 The most common complications with autologous
fat grafting include fat necrosis (3.6%), oil cysts (1.8%), and infection (0.9%), according to a retrospective
review of patients (n=49) who underwent fat grafting to reconstructed breasts.222 Complications appear to
be higher with implant-based reconstructions as compared to autologous flap reconstructions. 223 While
data from comparative studies and case reports suggest that complications are minimal and show good
patient satisfaction, more data (specifically from randomized controlled trials) is needed.224
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9. Factors That Enhance Recovery After Breast Reconstruction
Regardless of the type or timing of reconstruction a woman has chosen, it is possible to improve the
recovery experience for women. The recovery experience is uniformly the most poorly rated aspect of a
woman’s satisfaction with reconstruction, irrespective of type of reconstruction. 50 The recovery phase is
arduous, and impacts physical and psychosocial domains of quality of life for over 3 months from
surgery.225 A pending publication completed by an international group outlines 18 evidence-based best
practices for peri-operative management designed to improve the recovery experience and reduce care
time,226 which is the goal behind the guidelines such as for colorectal surgery227 previously developed by
the ERAS® Society (www.erassociety.com). Some of the key features of the Enhanced Recovery After
Surgery (ERAS®) breast protocol include minimizing pre-operative fasting, carbohydrate loading, intraoperative goal-directed fluids, avoiding hypothermia, multimodal analgesics and PONV medications, early
refeeding and ambulation, and post-operative discharge support. Mobile apps have been used to aid in
post-operative discharge support and minimizing the need for in-person visits. For autologous breast
reconstruction, ERAS® protocols reduce opioid requirements and length of stay.228,229 For implant-based
reconstruction, women can be moved safely from in- to out-patient care with higher quality of recovery
scores and no increased complications using ERAS® principles, provided adequate outpatient supports
are in place.230 Pedicled TRAM and latissimus dorsi patients have achieved early discharge under 24
hours with enhanced recovery protocols.231,232 Mobile app follow-up monitoring quality of recovery for
patients at home is feasible and acceptable.233,234
10. Post-Breast Reconstruction Surveillance
Breast reconstruction following mastectomy is oncologically safe. A meta-analysis found that the risk of
breast cancer recurrence among patients who underwent mastectomy and IBR was equivalent to those
who underwent mastectomy alone (odds ratio, 0.98; 95% CI 0.62-1.54).97 A large database study of nearly
50,000 patients showed improved survival in women undergoing IBR in comparison to women than
mastectomy alone, controlling for all known confounders for breast cancer survival.235 In a database study
of 6000 women with reconstruction, implants in particular were associated with improved survival 236.
There is no evidence to support routine radiologic screening of the reconstructed breast, in the absence of
a palpable recurrence or symptoms of recurrence. Imaging records from 227 patients with a history of
postmastectomy breast reconstruction due to cancer showed that among 116 patients (51%) who
underwent surveillance mammography of the reconstructed breast, only one recurrent cancer was
detected in an autologous tissue flap reconstruction (0.86% detection rate of non-palpable recurrent
cancer), with a recall rate of 4%.237 Among 54 patients (24%) who presented with symptoms relating to the
breast reconstructions (most commonly lump or swelling), half were subsequently found to have no
significant abnormality and a third (29%) were found to have fat necrosis. Four recurrences were found in
these symptomatic patients.238 Presently, assessment with ultrasound and mammography can only be
supported in symptomatic patients, with surgical referral the most efficient means of obtaining a diagnosis
while minimizing unnecessary tests or biopsies.239 Regarding patients with NSM, it is uncertain whether
they require any increased vigilance beyond clinical exam. In properly selected patients, the risk of
recurrence should be extremely low.149,154 Among patients with unilateral mastectomy and either delayed
or immediate reconstruction, imaging surveillance of the contralateral, non-reconstructed breast should
continue according to local guidelines. 240
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Post-operative surveillance in terms of implant health has been explored by several studies. Pineau et
al.241 looked at 40 ruptured silicone breast implants from reconstruction from 6 centers. Mean time to
rupture was 6.97 years and 45% of cases were silent, leading to a proposal of ultrasound surveillance
(with or without MRI) at 4, 7, and 10 years after initial surgery.241 MRI may perform better than ultrasound,
but both methods have high concordance for detecting implant rupture242. Ultimately there is no conclusive
evidence to show the potential benefits of asymptomatic breast implant screening outweigh risks and
costs to the patients243.
11. Measurement
Best practice clinical and patient reported outcomes can be recorded at the pre-, peri- and post-operative
stage to help multi-disciplinary teams deliver high quality care with minimal variability. Suggested
instruments to use for patient satisfaction measures include the BRECON-31©34 and BREAST-Q™78.
Recovery can be assessed by the patient-reported measure ‘Quality of Recovery-15’ (QoR-15).244
Complications can be followed by 30 day readmission rates, as well as audit systems from NSQIP and
ERAS®. Rates of reconstruction can be tracked by local administrative bases.
In 2012, the British Association of Plastic Reconstructive and Aesthetic Surgeons (BAPRAS) and the
Association of Breast Surgery (ABS) released a guideline for oncoplastic breast reconstruction with 25
quality criteria checkpoints and targets.245 These quality criteria are based on findings from a UK breast
reconstruction audit (National Mastectomy and Breast Reconstruction Audit; NMBRA)246 and are designed
to optimize key clinical and patient reported outcomes at every stage of the clinical pathway. The guideline
provides examples of key performance indicators and a proposed minimum dataset, however, no core
outcome set was established.
Appendix 2 contains examples for quality indicators that have been adapted from the BAPRAS guideline
and Cancer Care Ontario Breast Cancer Surgery Quality Indicators. A discussion around clinical outcome
metrics for breast reconstruction has been initiated within Alberta Health Services and will continue to be a
part of the conversation for provincial practice.
Resource Implications
The recommendations contained in this guideline reflect the best available evidence on postmastectomy
breast reconstruction. In order to make this guideline operational, at minimum, resources are required to
coordinate operation room time between the general surgeon and the plastic surgeon. In addition,
infrastructure is needed to facilitate multidisciplinary case discussions for patients needing
postmastectomy radiation therapy.
Summary
Breast reconstruction information should be available early in a woman’s decision making process. Breast
reconstruction should be made available for patients undergoing mastectomy, for prophylaxis or for the
treatment of breast cancer, provided they are eligible from a cancer and patient factors perspective.
Factors such as prior, concurrent, or future cancer treatment, especially the intended or actual use of
radiation therapy, co-morbidities, body habitus, and smoking history and current smoking status should be
considered when selecting candidates for breast reconstruction. IBR should be considered, whenever
possible, for any patient who is a candidate for breast reconstruction. The integration of reconstruction and
postmastectomy radiation therapy should be addressed in a multidisciplinary setting. In general, breast
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reconstruction should be delayed until after radiation therapy is complete. Several types of reconstruction
(implant and autologous) are available, including ADM-assisted reconstructions, with the type of procedure
left to the discretion of the surgeons and the patient after providing counseling, based on the benefits and
limitations of each. Skin-sparing mastectomy for IBR is a safe and appropriate approach. Nipple-sparing
can be considered for patients undergoing prophylactic mastectomy. Patients for whom the decision is
made to undergo NSM in a therapeutic setting should be made of aware of the lack of evidence from an
RCT. Lipofilling does not increase local recurrence and can improve contour irregularities. Post breast
reconstruction surveillance for cancer and implant integrity is primarily clinical, with imaging reserved for
symptoms. Recovery can be improved by adherence to ERAS® protocols. Measurement of clinical and
PROMs at the pre-, peri-, and post-operative stage promote consistent, high quality care.
GLOSSARY OF ABBREVIATIONS
Acronym
ADM
AHS
ALK
ASA
BCPEA
BCS
BIA-ALCL
BMI
COPD
CSPS
DIEP
DRFS
ERAS®
FNA
HADM
HER-2
IBR
ICG
LD
LOS
LR
MRI
NAC
NCCN
NSM
NSQIP
OS
PFS
PONV
QALYs
QoR
RCT

Description
acellular dermal matrix
Alberta Health Services
anaplastic lymphoma kinase
American Society of Anesthesiologists
Breast Cancer Patient Education Act
breast conserving surgery
breast implant associated anaplastic large cell lymphoma
body mass index
chronic obstructive pulmonary disease
Canadian Society of Plastic Surgeons
deep inferior epigastric perforators
distance recurrence free survival
Enhanced Recovery After Surgery
fine-needle aspiration
human acellular dermal matrix
human epidermal growth factor receptor 2
immediate breast reconstruction
indocyanine green
latissimus-dorsi
length of stay
local recurrence
magnetic resonance imaging
nipple-areolar complex
National Comprehensive Cancer Network
nipple-sparing mastectomy
National Surgical Quality Improvement Program
overall survival
progression free survival
postoperative nausea and vomiting
quality-adjusted life years
quality of recovery
randomized control trial
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RFS
RT
SEER
SLNB
SSM
TM
TNBC
TRAM
TTC
USD

recurrence free survival
radiation therapy
Surveillance, Epidemiology, and End Results
sentinel lymph node biopsy
skin-sparing mastectomy
total mastectomy
triple negative breast cancer
transverse rectus abdominis myocutaneous
time to chemotherapy
US Dollar

DISSEMINATION
•
•
•
•

Present the guideline at the local and provincial tumour team meetings and weekly rounds.
Post the guideline on the AHS website.
Send an electronic notification of the new guideline to all members of CancerControl Alberta.
Publish the guideline in a peer-reviewed journal.

MAINTENANCE
A formal review of the guideline will be conducted at the Annual Provincial Meeting in 2017. If critical new
evidence is brought forward before that time, however, the guideline working group members will revise
and update the document accordingly.
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unbiased and objective manner.

Page 27 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

REFERENCES
1. Early Breast Cancer Trialists' Collaborative Group. Effects of radiotherapy and of differences in the extent of surgery for early
breast cancer on local recurrence and 15-year survival: an overview of the randomised trials. The Lancet (North American
edition) 12 /2005;366(9503):2087; 2087-2106; 2106.
2. Cancer Care Ontario. Program in Evidence-Based Care. Surgical Management of Early-Stage Invasive Breast Cancer. Practice
Guideline Report #1-1 Version 2.2003. 2010; Available at:
https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=34102. Accessed 08/10, 2012.
3. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology. Breast Cancer. Version 2.2016.
2016; Available at: www.nccn.org. Accessed 06/14, 2016.
4. BC Cancer Agency. Breast. 2016; Available at: http://www.bccancer.bc.ca/health-professionals/professional-resources/cancermanagement-guidelines/breast/breast#Management. Accessed November, 2016.
5. CancerControl Alberta. Adjuvant Radiation Therapy for Invasive Breast Cancer. 2015; Available
at: http://www.albertahealthservices.ca/assets/info/hp/cancer/if-hp-cancer-guide-br005-adjuvant-rt-invasive-breast.pdf.
Accessed 06/14, 2016.
6. CancerControl Alberta. Risk Reduction and Surveillance Strategies for Individuals at High Genetic Risk for Breast and Ovarian
Cancer. 2011; Available at: http://www.albertahealthservices.ca/assets/info/hp/cancer/if-hp-cancer-guide-br005-adjuvant-rtinvasive-breast.pdf. Accessed 06/14, 2016.
7. Horsman D, Wilson BJ, Avard D, Meschino WS, Kim Sing C, Plante M, et al. Clinical management recommendations for
surveillance and risk-reduction strategies for hereditary breast and ovarian cancer among individuals carrying a deleterious
BRCA1 or BRCA2 mutation. J Obstet Gynaecol Can 2007 Jan;29(1):45-60 PubMed ID 17346477.
8. National Institute of Clinical Excellence, UK. The classification and care of women at risk of familial breast cancer in primary,
secondary and tertiary care. NICE clinical guideline 41. 2006; Available at: www.nice.org.uk. Accessed 08/10, 2012.
9. Chen CL, Liao MN, Chen SC, Chan PL, Chen SC. Body image and its predictors in breast cancer patients receiving surgery.
Cancer Nurs 2012 Sep-Oct;35(5):E10-6 PubMed ID 22067694.
10. Dunn LB, Cooper BA, Neuhaus J, West C, Paul S, Aouizerat B, et al. Identification of distinct depressive symptom trajectories
in women following surgery for breast cancer. Health Psychol 2011 Nov;30(6):683-692 PubMed ID 21728421.
11. Metcalfe KA, Semple J, Quan ML, Vadaparampil ST, Holloway C, Brown M, et al. Changes in psychosocial functioning 1 year
after mastectomy alone, delayed breast reconstruction, or immediate breast reconstruction. Ann Surg Oncol 2012
Jan;19(1):233-241 PubMed ID 21674270.
12. Skrzypulec V, Tobor E, Drosdzol A, Nowosielski K. Biopsychosocial functioning of women after mastectomy. J Clin Nurs 2009
Feb;18(4):613-619 PubMed ID 18803576.
13. Brandberg Y, Sandelin K, Erikson S, Jurell G, Liljegren A, Lindblom A, et al. Psychological reactions, quality of life, and body
image after bilateral prophylactic mastectomy in women at high risk for breast cancer: a prospective 1-year follow-up study. J
Clin Oncol 2008 Aug 20;26(24):3943-3949 PubMed ID 18711183.
14. Spyropoulou AC, Papageorgiou C, Markopoulos C, Christodoulou GN, Soldatos KR. Depressive symptomatology correlates
with phantom breast syndrome in mastectomized women. Eur Arch Psychiatry Clin Neurosci 2008 Apr;258(3):165-170
PubMed ID 18000636.
15. Schain WS, Wellisch DK, Pasnau RO, Landsverk J. The sooner the better: a study of psychological factors in women
undergoing immediate versus delayed breast reconstruction. Am J Psychiatry 1985 Jan;142(1):40-46 PubMed ID 3966585.
16. Wellisch DK, Schain WS, Noone RB, Little JW,3rd. Psychosocial correlates of immediate versus delayed reconstruction of the
breast. Plast Reconstr Surg 1985 Nov;76(5):713-718 PubMed ID 4059412.
17. Al-Ghazal SK, Fallowfield L, Blamey RW. Comparison of psychological aspects and patient satisfaction following breast
conserving surgery, simple mastectomy and breast reconstruction. Eur J Cancer 2000 Oct;36(15):1938-1943 PubMed ID
11000574.
18. Association of Breast Surgery/British Association of Plastic Reconstructive and Aesthetic Surgeons. Oncoplastic Breast
Reconstruction. 2012; Available
at: http://www.associationofbreastsurgery.org.uk/media/23851/final_oncoplastic_guidelines_for_use.pdf. Accessed 06/14,
2016.
19. Martin L, O'Donoghue JM, Horgan K, Thrush S, Johnson R, Gandhi A, et al. Acellular dermal matrix (ADM) assisted breast
reconstruction procedures: joint guidelines from the Association of Breast Surgery and the British Association of Plastic,
Reconstructive and Aesthetic Surgeons. Eur J Surg Oncol 2013 May;39(5):425-429 PubMed ID 23321393.

Page 28 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

20. American Society of Plastic Surgeons. Evidence-Based Clinical Practice Guideline: Breast Reconstruction with Expanders and
Implants. 2013; Available at: http://www.plasticsurgery.org/Documents/medical-professionals/health-policy/evidencepractice/breast-reconstruction-expanders-with-implants-guidelines.pdf. Accessed 06/14, 2016.
21. Cancer Care Ontario. Breast Cancer Reconstruction Surgery (Immediate and Delayed) Across Ontario: Patient Indications
and Appropriate Surgical Options. 2016; Available at:
https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=351577. Accessed 06/2016, 2016.
22. Scottish Intercollegiate Guidelines Network (SIGN). Treatment of primary breast cancer. 2013;SIGN publication no. 134.
23. Senkus E, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rutgers E, et al. Primary breast cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol 2015 Sep;26 Suppl 5:v8-30 PubMed ID 26314782.
24. Runowicz CD, Leach CR, Henry NL, Henry KS, Mackey HT, Cowens-Alvarado RL, et al. American Cancer Society/American
Society of Clinical Oncology Breast Cancer Survivorship Care Guideline. J Clin Oncol 2016 Feb 20;34(6):611-635 PubMed
ID 26644543.
25. Cardoso F, Costa A, Norton L, Senkus E, Aapro M, André F, et al. ESO-ESMO 2nd international consensus guidelines for
advanced breast cancer (ABC2). The Breast 2014 10;23(5):489-502.
26. Boughey JC, Attai DJ, Chen SL, Cody HS, Dietz JR, Feldman SM, et al. Contralateral Prophylactic Mastectomy (CPM)
Consensus Statement from the American Society of Breast Surgeons: Data on CPM Outcomes and Risks. Ann Surg Oncol
2016 Oct;23(10):3100-3105 PubMed ID 27469117.
27. Nissen MJ, Swenson KK, Ritz LJ, Farrell JB, Sladek ML, Lally RM. Quality of life after breast carcinoma surgery: a comparison
of three surgical procedures. Cancer 2001 Apr 1;91(7):1238-1246 PubMed ID 11283922.
28. Rowland JH, Desmond KA, Meyerowitz BE, Belin TR, Wyatt GE, Ganz PA. Role of breast reconstructive surgery in physical
and emotional outcomes among breast cancer survivors. J Natl Cancer Inst 2000 Sep 6;92(17):1422-1429 PubMed ID
10974078.
29. Potter S, Brigic A, Whiting PF, Cawthorn SJ, Avery KN, Donovan JL, et al. Reporting clinical outcomes of breast
reconstruction: a systematic review. J Natl Cancer Inst 2011 Jan 5;103(1):31-46 PubMed ID 21131574.
30. Agarwal S, Pappas L, Neumayer L, Agarwal J. An analysis of immediate postmastectomy breast reconstruction frequency
using the surveillance, epidemiology, and end results database. Breast J 2011 Jul-Aug;17(4):352-358 PubMed ID 21615823.
31. Alderman AK, Hawley ST, Janz NK, Mujahid MS, Morrow M, Hamilton AS, et al. Racial and ethnic disparities in the use of
postmastectomy breast reconstruction: results from a population- based study. J Clin Oncol 2009 Nov 10;27(32):5325-5330
PubMed ID 19805680.
32. Joslyn SA. Patterns of care for immediate and early delayed breast reconstruction following mastectomy. Plast Reconstr Surg
2005 Apr 15;115(5):1289-1296 PubMed ID 15809588.
33. Pusic AL, Klassen AF, Scott AM, Klok JA, Cordeiro PG, Cano SJ. Development of a new patient-reported outcome measure
for breast surgery: the BREAST-Q. Plast Reconstr Surg 2009 Aug;124(2):345-353 PubMed ID 19644246.
34. Temple CL, Cook EF, Ross DC, Bettger-Hahn M, MacDermid J. Development of a breast reconstruction satisfaction
questionnaire (BRECON): dimensionality and clinical importance of breast symptoms, donor site issues, patient
expectations, and relationships. J Surg Oncol 2010 Mar 1;101(3):209-216 PubMed ID 20082354.
35. Elmore L, Myckatyn TM, Gao F, Fisher CS, Atkins J, Martin-Dunlap TM, et al. Reconstruction patterns in a single institution
cohort of women undergoing mastectomy for breast cancer. Ann Surg Oncol 2012 Oct;19(10):3223-3229 PubMed ID
22878610.
36. Senate of the United States. Breast Cancer Patient Education Act of 2015. 2015;1192(114th Congress).
37. Callaghan CJ, Couto E, Kerin MJ, Rainsbury RM, George WD, Purushotham AD. Breast reconstruction in the United Kingdom
and Ireland. Br J Surg 2002 Mar;89(3):335-340 PubMed ID 11872059.
38. Zhong T, Fernandes KA, Saskin R, Sutradhar R, Platt J, Beber BA, et al. Barriers to immediate breast reconstruction in the
Canadian universal health care system. J Clin Oncol 2014 Jul 10;32(20):2133-2141 PubMed ID 24888814.
39. Barnsley GP, Sigurdson L, Kirkland S. Barriers to breast reconstruction after mastectomy in Nova Scotia. Can J Surg 2008
Dec;51(6):447-452 PubMed ID 19057733.
40. Baxter N, Goel V, Semple JL. Utilization and regional variation of breast reconstruction in Canada. Plast Reconstr Surg 2005
Jan;115(1):338-339 PubMed ID 15622280.
41. Platt J, Zhong T, Moineddin R, Booth GL, Easson AM, Fernandes K, et al. Geographic Variation Immediate and Delayed
Breast Reconstruction Utilization in Ontario, Canada and Plastic Surgeon Availability: A Population-Based Observational
Study. World J Surg 2015 Aug;39(8):1909-1921 PubMed ID 25896900.

Page 29 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

42. Elder EE, Brandberg Y, Bjorklund T, Rylander R, Lagergren J, Jurell G, et al. Quality of life and patient satisfaction in breast
cancer patients after immediate breast reconstruction: a prospective study. Breast 2005 Jun;14(3):201-208 PubMed ID
15927829.
43. Atisha D, Alderman AK, Lowery JC, Kuhn LE, Davis J, Wilkins EG. Prospective analysis of long-term psychosocial outcomes
in breast reconstruction: two-year postoperative results from the Michigan Breast Reconstruction Outcomes Study. Ann Surg
2008 Jun;247(6):1019-1028 PubMed ID 18520230.
44. Guyomard V, Leinster S, Wilkinson M. Systematic review of studies of patients' satisfaction with breast reconstruction after
mastectomy. Breast 2007 Dec;16(6):547-567 PubMed ID 18024116.
45. Causarano N, Platt J, Baxter NN, Bagher S, Jones JM, Metcalfe KA, et al. Pre-consultation educational group intervention to
improve shared decision-making for postmastectomy breast reconstruction: a pilot randomized controlled trial. Support Care
Cancer 2015 May;23(5):1365-1375 PubMed ID 25351455.
46. Contant CM, van Wersch AM, Wiggers T, Wai RT, van Geel AN. Motivations, satisfaction, and information of immediate breast
reconstruction following mastectomy. Patient Educ Couns 2000 Jun;40(3):201-208 PubMed ID 10837999.
47. Preminger BA, Lemaine V, Sulimanoff I, Pusic AL, McCarthy CM. Preoperative patient education for breast reconstruction: a
systematic review of the literature. J Cancer Educ 2011 Jun;26(2):270-276 PubMed ID 21181326.
48. Platt J, Baxter N, Jones J, Metcalfe K, Causarano N, Hofer SO, et al. Pre-consultation educational group intervention to
improve shared decision-making in postmastectomy breast reconstruction: study protocol for a pilot randomized controlled
trial. Trials 2013 Jul 6;14:199-6215-14-199 PubMed ID 23829442.
49. Heller L, Parker PA, Youssef A, Miller MJ. Interactive digital education aid in breast reconstruction. Plast Reconstr Surg 2008
Sep;122(3):717-724 PubMed ID 18766034.
50. Temple-Oberle C, Ayeni O, Webb C, Bettger-Hahn M, Ayeni O, Mychailyshyn N. Shared decision-making: applying a personcentered approach to tailored breast reconstruction information provides high satisfaction across a variety of breast
reconstruction options. J Surg Oncol 2014 Dec;110(7):796-800 PubMed ID 25043670.
51. Zhong T, Hu J, Bagher S, O'Neill AC, Beber B, Hofer SO, et al. Decision regret following breast reconstruction: the role of selfefficacy and satisfaction with information in the preoperative period. Plast Reconstr Surg 2013 Nov;132(5):724e-734e
PubMed ID 24165624.
52. Ho AL, Klassen AF, Cano S, Scott AM, Pusic AL. Optimizing patient-centered care in breast reconstruction: the importance of
preoperative information and patient-physician communication. Plast Reconstr Surg 2013 Aug;132(2):212e-220e PubMed ID
23897349.
53. Sheehan J, Sherman KA, Lam T, Boyages J. Association of information satisfaction, psychological distress and monitoring
coping style with post-decision regret following breast reconstruction. Psychooncology 2007 Apr;16(4):342-351 PubMed ID
16874745.
54. Lam A, Secord S, Butler K, Hofer SO, Liu E, Metcalfe KA, et al. A breast reconstruction needs assessment: How does selfefficacy affect information access and preferences? Can J Plast Surg 2012 Spring;20(1):37-42 PubMed ID 23598765.
55. Spector D, Mayer DK, Knafl K, Pusic A. Not what I expected: informational needs of women undergoing breast surgery. Plast
Surg Nurs 2010 Apr-Jun;30(2):70-4; quiz 75-6 PubMed ID 20543636.
56. Wolf L. The information needs of women who have undergone breast reconstruction. Part I: decision-making and sources of
information. Eur J Oncol Nurs 2004 Sep;8(3):211-223 PubMed ID 15304229.
57. Wolf L. The information needs of women who have undergone breast reconstruction. Part II: Information giving and content of
information. Eur J Oncol Nurs 2004 Dec;8(4):315-324 PubMed ID 15550361.
58. Lee BT, Duggan MM, Keenan MT, Kamatkar S, Quinlan RM, Hergrueter CA, et al. Commonwealth of Massachusetts Board of
Registration in Medicine Expert Panel on immediate implant-based breast reconstruction following mastectomy for cancer:
executive summary, June 2011. J Am Coll Surg 2011 Dec;213(6):800-805 PubMed ID 21958509.
59. Cowen D, Gross E, Rouannet P, Teissier E, Ellis S, Resbeut M, et al. Immediate post-mastectomy breast reconstruction
followed by radiotherapy: risk factors for complications. Breast Cancer Res Treat 2010 Jun;121(3):627-634 PubMed ID
20424909.
60. Fischer JP, Wes AM, Tuggle CT, Serletti JM, Wu LC. Risk analysis and stratification of surgical morbidity after immediate
breast reconstruction. J Am Coll Surg 2013 Nov;217(5):780-787 PubMed ID 24074811.
61. Kulkarni AR, Katz S, Hamilton AS, Graff JJ, Alderman AK. Patterns of use and patient satisfaction with breast reconstruction
among obese patients: results from a population-based study. Plast Reconstr Surg 2012 Aug;130(2):263-270 PubMed ID
22495206.
62. Laporta R, Longo B, Sorotos M, Santanelli di Pompeo F. Tips and tricks for DIEP flap breast reconstruction in patients with
previous abdominal scar. Microsurgery 2015 Aug 3 PubMed ID 26234568.

Page 30 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

63. Parrett BM, Caterson SA, Tobias AM, Lee BT. DIEP flaps in women with abdominal scars: are complication rates affected?
Plast Reconstr Surg 2008 May;121(5):1527-1531 PubMed ID 18453974.
64. Pezner RD, Lipsett JA, Vora NL, Desai KR. Limited usefulness of observer-based cosmesis scales employed to evaluate
patients treated conservatively for breast cancer. Int J Radiat Oncol Biol Phys 1985 Jun;11(6):1117-1119 PubMed ID
3997593.
65. Kroll SS, Evans GR, Reece GP, Miller MJ, Robb G, Baldwin BJ, et al. Comparison of resource costs between implant-based
and TRAM flap breast reconstruction. Plast Reconstr Surg 1996 Feb;97(2):364-372 PubMed ID 8559819.
66. Kroll SS, Sharma S, Koutz C, Langstein HN, Evans GRD, Robb GL, et al. Postoperative morphine requirements of free TRAM
and DIEP flaps. Plast Reconstr Surg 2001 Feb;107(2):338-341 PubMed ID 11214047.
67. Kroll SS, Baldwin B. A comparison of outcomes using three different methods of breast reconstruction. Plast Reconstr Surg
1992 Sep;90(3):455-462 PubMed ID 1387483.
68. Clough KB, O'Donoghue JM, Fitoussi AD, Nos C, Falcou MC. Prospective evaluation of late cosmetic results following breast
reconstruction: I. Implant reconstruction. Plast Reconstr Surg 2001 Jun;107(7):1702-1709 PubMed ID 11391188.
69. Clough KB, O'Donoghue JM, Fitoussi AD, Vlastos G, Falcou MC. Prospective evaluation of late cosmetic results following
breast reconstruction: II. Tram flap reconstruction. Plast Reconstr Surg 2001 Jun;107(7):1710-1716 PubMed ID 11391189.
70. Cordeiro PG, Pusic AL, Disa JJ, McCormick B, VanZee K. Irradiation after immediate tissue expander/implant breast
reconstruction: outcomes, complications, aesthetic results, and satisfaction among 156 patients. Plast Reconstr Surg 2004
Mar;113(3):877-881 PubMed ID 15108879.
71. Williams JK, Carlson GW, Bostwick J,3rd, Bried JT, Mackay G. The effects of radiation treatment after TRAM flap breast
reconstruction. Plast Reconstr Surg 1997 Oct;100(5):1153-1160 PubMed ID 9326776.
72. Blondeel N, Vanderstraeten GG, Monstrey SJ, Van Landuyt K, Tonnard P, Lysens R, et al. The donor site morbidity of free
DIEP flaps and free TRAM flaps for breast reconstruction. Br J Plast Surg 1997 Jul;50(5):322-330 PubMed ID 9245865.
73. Grotting JC. The free abdominoplasty flap for immediate breast reconstruction. Ann Plast Surg 1991 Oct;27(4):351-354
PubMed ID 1663325.
74. Allen RJ, Treece P. Deep inferior epigastric perforator flap for breast reconstruction. Ann Plast Surg 1994 Jan;32(1):32-38
PubMed ID 8141534.
75. Fischer JP, Fox JP, Nelson JA, Kovach SJ, Serletti JM. A Longitudinal Assessment of Outcomes and Healthcare Resource
Utilization After Immediate Breast Reconstruction-Comparing Implant- and Autologous-based Breast Reconstruction. Ann
Surg 2015 Oct;262(4):692-699 PubMed ID 26366550.
76. Fischer JP, Wes AM, Nelson JA, Basta M, Rohrbach JI, Wu LC, et al. Propensity-matched, longitudinal outcomes analysis of
complications and cost: comparing abdominal free flaps and implant-based breast reconstruction. J Am Coll Surg 2014
Aug;219(2):303-312 PubMed ID 24916480.
77. Fischer JP, Nelson JA, Cleveland E, Sieber B, Rohrbach JI, Serletti JM, et al. Breast reconstruction modality outcome study: a
comparison of expander/implants and free flaps in select patients. Plast Reconstr Surg 2013 May;131(5):928-934 PubMed
ID 23629074.
78. Pusic AL, Reavey PL, Klassen AF, Scott A, McCarthy C, Cano SJ. Measuring patient outcomes in breast augmentation:
introducing the BREAST-Q Augmentation module. Clin Plast Surg 2009 Jan;36(1):23-32, v PubMed ID 19055958.
79. Macadam SA, Ho AL, Cook EF,Jr, Lennox PA, Pusic AL. Patient satisfaction and health-related quality of life following breast
reconstruction: patient-reported outcomes among saline and silicone implant recipients. Plast Reconstr Surg 2010
Mar;125(3):761-771 PubMed ID 20009795.
80. Schwitzer JA, Miller HC, Pusic AL, Matros E, Mehrara BJ, McCarthy CM, et al. Satisfaction following Unilateral Breast
Reconstruction: A Comparison of Pedicled TRAM and Free Abdominal Flaps. Plast Reconstr Surg Glob Open 2015 Aug
19;3(8):e482 PubMed ID 26495195.
81. McCarthy CM, Klassen AF, Cano SJ, Scott A, Vanlaeken N, Lennox PA, et al. Patient satisfaction with postmastectomy breast
reconstruction: a comparison of saline and silicone implants. Cancer 2010 Dec 15;116(24):5584-5591 PubMed ID
21136577.
82. Alderman AK, Kuhn LE, Lowery JC, Wilkins EG. Does patient satisfaction with breast reconstruction change over time? Twoyear results of the Michigan Breast Reconstruction Outcomes Study. J Am Coll Surg 2007 Jan;204(1):7-12 PubMed ID
17189107.
83. Cederna PS, Yates WR, Chang P, Cram AE, Ricciardelli EJ. Postmastectomy reconstruction: comparative analysis of the
psychosocial, functional, and cosmetic effects of transverse rectus abdominis musculocutaneous flap versus breast implant
reconstruction. Ann Plast Surg 1995 Nov;35(5):458-468 PubMed ID 8579262.

Page 31 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

84. Spear SL, Newman MK, Bedford MS, Schwartz KA, Cohen M, Schwartz JS. A retrospective analysis of outcomes using three
common methods for immediate breast reconstruction. Plast Reconstr Surg 2008 Aug;122(2):340-347 PubMed ID
18626348.
85. Winters ZE, Haviland J, Balta V, Benson J, Reece-Smith A, Betambeau N, et al. Integration of patient-reported outcome
measures with key clinical outcomes after immediate latissimus dorsi breast reconstruction and adjuvant treatment. Br J
Surg 2013 Jan;100(2):240-251 PubMed ID 23175286.
86. Yueh JH, Slavin SA, Adesiyun T, Nyame TT, Gautam S, Morris DJ, et al. Patient satisfaction in postmastectomy breast
reconstruction: a comparative evaluation of DIEP, TRAM, latissimus flap, and implant techniques. Plast Reconstr Surg 2010
Jun;125(6):1585-1595 PubMed ID 20517080.
87. Tsoi B, Ziolkowski NI, Thoma A, Campbell K, O'Reilly D, Goeree R. Systematic review on the patient-reported outcomes of
tissue-expander/implant vs autologous abdominal tissue breast reconstruction in postmastectomy breast cancer patients. J
Am Coll Surg 2014 May;218(5):1038-1048 PubMed ID 24745568.
88. Atisha DM, Rushing CN, Samsa GP, Locklear TD, Cox CE, Shelley Hwang E, et al. A national snapshot of satisfaction with
breast cancer procedures. Ann Surg Oncol 2015 Feb;22(2):361-369 PubMed ID 25465378.
89. Preminger BA, Pusic AL, McCarthy CM, Verma N, Worku A, Cordeiro PG. How should quality-of-life data be incorporated into
a cost analysis of breast reconstruction? A consideration of implant versus free TRAM flap procedures. Plast Reconstr Surg
2008 Apr;121(4):1075-1082 PubMed ID 18349623.
90. Thoma A, Veltri K, Khuthaila D, Rockwell G, Duku E. Comparison of the deep inferior epigastric perforator flap and free
transverse rectus abdominis myocutaneous flap in postmastectomy reconstruction: a cost-effectiveness analysis. Plast
Reconstr Surg 2004 May;113(6):1650-1661 PubMed ID 15114125.
91. Atherton DD, Hills AJ, Moradi P, Muirhead N, Wood SH. The economic viability of breast reconstruction in the UK: comparison
of a single surgeon's experience of implant; LD; TRAM and DIEP based reconstructions in 274 patients. J Plast Reconstr
Aesthet Surg 2011 Jun;64(6):710-715 PubMed ID 21112263.
92. Dean C, Chetty U, Forrest AP. Effects of immediate breast reconstruction on psychosocial morbidity after mastectomy. Lancet
1983 Feb 26;1(8322):459-462 PubMed ID 6131178.
93. D'Souza N, Darmanin G, Fedorowicz Z. Immediate versus delayed reconstruction following surgery for breast cancer.
Cochrane Database Syst Rev 2011 Jul 6;(7):CD008674. doi(7):CD008674 PubMed ID 21735435.
94. Potter S, Harcourt D, Cawthorn S, Warr R, Mills N, Havercroft D, et al. Assessment of cosmesis after breast reconstruction
surgery: a systematic review. Ann Surg Oncol 2011 Mar;18(3):813-823 PubMed ID 20972633.
95. EBCTCG (Early Breast Cancer Trialists' Collaborative Group), McGale P, Taylor C, Correa C, Cutter D, Duane F, et al. Effect
of radiotherapy after mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: metaanalysis of individual patient data for 8135 women in 22 randomised trials. Lancet 2014 Jun 21;383(9935):2127-2135
PubMed ID 24656685.
96. Petit JY, Gentilini O, Rotmensz N, Rey P, Rietjens M, Garusi C, et al. Oncological results of immediate breast reconstruction:
long term follow-up of a large series at a single institution. Breast Cancer Res Treat 2008 Dec;112(3):545-549 PubMed ID
18210199.
97. Gieni M, Avram R, Dickson L, Farrokhyar F, Lovrics P, Faidi S, et al. Local breast cancer recurrence after mastectomy and
immediate breast reconstruction for invasive cancer: a meta-analysis. Breast 2012 Jun;21(3):230-236 PubMed ID 22225710.
98. Kaufmann M, Morrow M, von Minckwitz G, Harris JR, Biedenkopf Expert Panel Members. Locoregional treatment of primary
breast cancer: consensus recommendations from an International Expert Panel. Cancer 2010 Mar 1;116(5):1184-1191
PubMed ID 20087962.
99. New Zealand Guidelines Group. Surgery for early invasive breast cancer. NZGG 2009:29-57.
100. National Collaborating Centre for Cancer. Early and locally advanced breast cancer: diagnosis and treatment (NICE clinical
guideline; no. 80). London (UK): National Institute for Health and Clinical Excellence (NICE) 2009:37.
101. Association of Breast Surgery at Baso. Surgical guidelines for the management of breast cancer. Available
at: http://www.cancerscreening.nhs.uk/breastscreen/publications/ABS-BASO-guidelines.pdf.
102. Dawood S, Merajver SD, Viens P, Vermeulen PB, Swain SM, Buchholz TA, et al. International expert panel on inflammatory
breast cancer: consensus statement for standardized diagnosis and treatment. Ann Oncol 2011 Mar;22(3):515-523 PubMed
ID 20603440.
103. Kronowitz SJ, Robb GL. Radiation therapy and breast reconstruction: a critical review of the literature. Plast Reconstr Surg
2009 Aug;124(2):395-408 PubMed ID 19644254.

Page 32 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

104. Javaid M, Song F, Leinster S, Dickson MG, James NK. Radiation effects on the cosmetic outcomes of immediate and
delayed autologous breast reconstruction: an argument about timing. J Plast Reconstr Aesthet Surg 2006;59(1):16-26
PubMed ID 16482786.
105. Williams JK, Bostwick J,3rd, Bried JT, Mackay G, Landry J, Benton J. TRAM flap breast reconstruction after radiation
treatment. Ann Surg 1995 Jun;221(6):756-64; discussion 764-6 PubMed ID 7794079.
106. Barry M, Kell MR. Radiotherapy and breast reconstruction: a meta-analysis. Breast Cancer Res Treat 2011 May;127(1):1522 PubMed ID 21336948.
107. Mirzabeigi MN, Smartt JM, Nelson JA, Fosnot J, Serletti JM, Wu LC. An assessment of the risks and benefits of immediate
autologous breast reconstruction in patients undergoing postmastectomy radiation therapy. Ann Plast Surg 2013
Aug;71(2):149-155 PubMed ID 23542828.
108. Tran NV, Chang DW, Gupta A, Kroll SS, Robb GL. Comparison of immediate and delayed free TRAM flap breast
reconstruction in patients receiving postmastectomy radiation therapy. Plast Reconstr Surg 2001 Jul;108(1):78-82 PubMed
ID 11420508.
109. McGuire K, Rosenberg AL, Showalter S, Brill KL, Copit S. Timing of sentinel lymph node biopsy and reconstruction for
patients undergoing mastectomy. Ann Plast Surg 2007 Oct;59(4):359-363 PubMed ID 17901723.
110. Schrenk P, Woelfl S, Bogner S, Moser F, Wayand W. The use of sentinel node biopsy in breast cancer patients undergoing
skin sparing mastectomy and immediate autologous reconstruction. Plast Reconstr Surg 2005 Oct;116(5):1278-1286
PubMed ID 16217468.
111. Christante D, Pommier SJ, Diggs BS, Samuelson BT, Truong A, Marquez C, et al. Using complications associated with
postmastectomy radiation and immediate breast reconstruction to improve surgical decision making. Arch Surg 2010
Sep;145(9):873-878 PubMed ID 20855758.
112. Mannu GS, Navi A, Morgan A, Mirza SM, Down SK, Farooq N, et al. Sentinel lymph node biopsy before mastectomy and
immediate breast reconstruction may predict post-mastectomy radiotherapy, reduce delayed complications and improve the
choice of reconstruction. Int J Surg 2012;10(5):259-264 PubMed ID 22525383.
113. Brady B, Fant J, Jones R, Grant M, Andrews V, Livingston S, et al. Sentinel lymph node biopsy followed by delayed
mastectomy and reconstruction. Am J Surg 2003 Feb;185(2):114-117 PubMed ID 12559439.
114. Wood BC, David LR, Defranzo AJ, Stewart JH, Shen P, Geisinger KR, et al. Impact of sentinel lymph node biopsy on
immediate breast reconstruction after mastectomy. Am Surg 2009 Jul;75(7):551-6; discussion 556-7 PubMed ID 19655597.
115. Klauber-Demore N, Calvo BF, Hultman CS, Kim HJ, Meyers MO, Damitz L, et al. Staged sentinel lymph node biopsy before
mastectomy facilitates surgical planning for breast cancer patients. Am J Surg 2005 Oct;190(4):595-597 PubMed ID
16164929.
116. Meretoja TJ, Jahkola TA, Toivonen TS, Krogerus LA, Heikkila PS, von Smitten KA, et al. Sentinel node biopsy with
intraoperative diagnosis in patients undergoing skin-sparing mastectomy and immediate breast reconstruction. Eur J Surg
Oncol 2007 Dec;33(10):1146-1149 PubMed ID 17462851.
117. Wood BC, Levine EA, Marks MW, David LR. Outcomes of immediate breast reconstruction in patients undergoing singlestage sentinel lymph node biopsy and mastectomy. Ann Plast Surg 2011 May;66(5):564-567 PubMed ID 21346523.
118. Evans GR, Schusterman MA, Kroll SS, Miller MJ, Reece GP, Robb GL, et al. Reconstruction and the radiated breast: is there
a role for implants? Plast Reconstr Surg 1995 Oct;96(5):1111-5; discussion, 1116-8 PubMed ID 7568487.
119. Eriksson M, Anveden L, Celebioglu F, Dahlberg K, Meldahl I, Lagergren J, et al. Radiotherapy in implant-based immediate
breast reconstruction: risk factors, surgical outcomes, and patient-reported outcome measures in a large Swedish
multicenter cohort. Breast Cancer Res Treat 2013 Dec;142(3):591-601 PubMed ID 24258257.
120. Cordeiro PG, Albornoz CR, McCormick B, Hudis CA, Hu Q, Heerdt A, et al. What Is the Optimum Timing of Postmastectomy
Radiotherapy in Two-Stage Prosthetic Reconstruction: Radiation to the Tissue Expander or Permanent Implant? Plast
Reconstr Surg 2015 Jun;135(6):1509-1517 PubMed ID 25742523.
121. Nava MB, Pennati AE, Lozza L, Spano A, Zambetti M, Catanuto G. Outcome of different timings of radiotherapy in implantbased breast reconstructions. Plast Reconstr Surg 2011 Aug;128(2):353-359 PubMed ID 21788827.
122. Forouhi P, Dixon JM, Leonard RC, Chetty U. Prospective randomized study of surgical morbidity following primary systemic
therapy for breast cancer. Br J Surg 1995 Jan;82(1):79-82 PubMed ID 7881965.
123. Decker MR, Greenblatt DY, Havlena J, Wilke LG, Greenberg CC, Neuman HB. Impact of neoadjuvant chemotherapy on
wound complications after breast surgery. Surgery 2012 Sep;152(3):382-388 PubMed ID 22739071.
124. Narui K, Ishikawa T, Satake T, Adachi S, Yamada A, Shimada K, et al. Outcomes of immediate perforator flap reconstruction
after skin-sparing mastectomy following neoadjuvant chemotherapy. Eur J Surg Oncol 2015 Jan;41(1):94-99 PubMed ID
25245538.

Page 33 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

125. Donker M, Hage JJ, Woerdeman LA, Rutgers EJ, Sonke GS, Vrancken Peeters MJ. Surgical complications of skin sparing
mastectomy and immediate prosthetic reconstruction after neoadjuvant chemotherapy for invasive breast cancer. Eur J Surg
Oncol 2012 Jan;38(1):25-30 PubMed ID 21963981.
126. Zhong T, Hofer SO, McCready DR, Jacks LM, Cook FE, Baxter N. A comparison of surgical complications between
immediate breast reconstruction and mastectomy: the impact on delivery of chemotherapy--an analysis of 391 procedures.
Ann Surg Oncol 2012 Feb;19(2):560-566 PubMed ID 21792509.
127. Caffo O, Cazzolli D, Scalet A, Zani B, Ambrosini G, Amichetti M, et al. Concurrent adjuvant chemotherapy and immediate
breast reconstruction with skin expanders after mastectomy for breast cancer. Breast Cancer Res Treat 2000 Apr;60(3):267275 PubMed ID 10930115.
128. Giacalone PL, Rathat G, Daures JP, Benos P, Azria D, Rouleau C. New concept for immediate breast reconstruction for
invasive cancers: feasibility, oncological safety and esthetic outcome of post-neoadjuvant therapy immediate breast
reconstruction versus delayed breast reconstruction: a prospective pilot study. Breast Cancer Res Treat 2010
Jul;122(2):439-451 PubMed ID 20502959.
129. Mitchem J, Herrmann D, Margenthaler JA, Aft RL. Impact of neoadjuvant chemotherapy on rate of tissue expander/implant
loss and progression to successful breast reconstruction following mastectomy. Am J Surg 2008 Oct;196(4):519-522
PubMed ID 18809054.
130. Oh E, Chim H, Soltanian HT. The effects of neoadjuvant and adjuvant chemotherapy on the surgical outcomes of breast
reconstruction. J Plast Reconstr Aesthet Surg 2012 Oct;65(10):e267-80 PubMed ID 22633392.
131. Azzawi K, Ismail A, Earl H, Forouhi P, Malata CM. Influence of neoadjuvant chemotherapy on outcomes of immediate breast
reconstruction. Plast Reconstr Surg 2010 Jul;126(1):1-11 PubMed ID 20595827.
132. Vandeweyer E, Deraemaecker R, Nogaret JM, Hertens D. Immediate breast reconstruction with implants and adjuvant
chemotherapy: a good option? Acta Chir Belg 2003 Feb;103(1):98-101 PubMed ID 12658886.
133. Graham PJ, Brar MS, Foster T, McCall M, Bouchard-Fortier A, Temple W, et al. Neoadjuvant Chemotherapy for Breast
Cancer, Is Practice Changing? A Population-Based Review of Current Surgical Trends. Ann Surg Oncol 2015
Oct;22(10):3376-3382 PubMed ID 26202561.
134. Chavez-MacGregor M, Clarke CA, Lichtensztajn DY, Giordano SH. Delayed Initiation of Adjuvant Chemotherapy Among
Patients With Breast Cancer. JAMA Oncol 2016 Mar;2(3):322-329 PubMed ID 26659132.
135. Gagliato Dde M, Gonzalez-Angulo AM, Lei X, Theriault RL, Giordano SH, Valero V, et al. Clinical impact of delaying initiation
of adjuvant chemotherapy in patients with breast cancer. J Clin Oncol 2014 Mar 10;32(8):735-744 PubMed ID 24470007.
136. Eck DL, McLaughlin SA, Terkonda SP, Rawal B, Perdikis G. Effects of immediate reconstruction on adjuvant chemotherapy
in breast cancer patients. Ann Plast Surg 2015 Jun;74 Suppl 4:S201-3 PubMed ID 25664417.
137. Hamahata A, Kubo K, Takei H, Saitou T, Hayashi Y, Matsumoto H, et al. Impact of immediate breast reconstruction on
postoperative adjuvant chemotherapy: a single center study. Breast Cancer 2015 May;22(3):287-291 PubMed ID 23756827.
138. Chang RJ, Kirkpatrick K, De Boer RH, Bruce Mann G. Does immediate breast reconstruction compromise the delivery of
adjuvant chemotherapy? Breast 2013 Feb;22(1):64-69 PubMed ID 23177368.
139. Kontos M, Lewis RS, Luchtenborg M, Holmberg L, Hamed H. Does immediate breast reconstruction using free flaps lead to
delay in the administration of adjuvant chemotherapy for breast cancer? Eur J Surg Oncol 2010 Aug;36(8):745-749 PubMed
ID 20605080.
140. Xavier Harmeling J, Kouwenberg CA, Bijlard E, Burger KN, Jager A, Mureau MA. The effect of immediate breast
reconstruction on the timing of adjuvant chemotherapy: a systematic review. Breast Cancer Res Treat 2015 Sep;153(2):241251 PubMed ID 26285643.
141. Lanitis S, Tekkis PP, Sgourakis G, Dimopoulos N, Al Mufti R, Hadjiminas DJ. Comparison of skin-sparing mastectomy versus
non-skin-sparing mastectomy for breast cancer: a meta-analysis of observational studies. Ann Surg 2010 Apr;251(4):632639 PubMed ID 20224371.
142. Shen J, Ellenhorn J, Qian D, Kulber D, Aronowitz J. Skin-sparing mastectomy: a survey based approach to defining standard
of care. Am Surg 2008 Oct;74(10):902-905 PubMed ID 18942610.
143. Kilgo MS, Kaufman GJ, Shen AE, Korsh J, Baranchuk NV, Douglas BK, et al. A Comparison of Elliptical Mastectomy to
Inverted-T Pattern Mastectomy in Two-Stage Prosthetic Breast Reconstruction. Plast Reconstr Surg 2015 Oct;136(4):426e33e PubMed ID 26397261.
144. Petit JY, Veronesi U, Orecchia R, Rey P, Didier F, Giraldo A, et al. The nipple-sparing mastectomy: early results of a
feasibility study of a new application of perioperative radiotherapy (ELIOT) in the treatment of breast cancer when
mastectomy is indicated. Tumori 2003 May-Jun;89(3):288-291 PubMed ID 12908785.

Page 34 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

145. Baltzer HL, Alonzo-Proulx O, Mainprize JG, Yaffe MJ, Metcalfe KA, Narod SA, et al. MRI volumetric analysis of breast
fibroglandular tissue to assess risk of the spared nipple in BRCA1 and BRCA2 mutation carriers. Ann Surg Oncol 2014
May;21(5):1583-1588 PubMed ID 24526546.
146. Jakub J, Peled A, Gray R, Greenup R, Kiluk J, Sacchini V, et al. Multi-institutional Study of the Oncologic Safety of
Prophylactic Nipple-Sparing Mastectomy in a BRCA Population. 2016 American Society of Breast Surgeons Annual Meeting
Presented April 15, 2016.
147. Mallon P, Feron JG, Couturaud B, Fitoussi A, Lemasurier P, Guihard T, et al. The role of nipple-sparing mastectomy in breast
cancer: a comprehensive review of the literature. Plast Reconstr Surg 2013 May;131(5):969-984 PubMed ID 23629079.
148. Munhoz AM, Montag E, Filassi JR, Gemperli R. Immediate nipple-areola-sparing mastectomy reconstruction: An update on
oncological and reconstruction techniques. World J Clin Oncol 2014 Aug 10;5(3):478-494 PubMed ID 25114861.
149. De La Cruz L, Moody AM, Tappy EE, Blankenship SA, Hecht EM. Overall Survival, Disease-Free Survival, Local Recurrence,
and Nipple-Areolar Recurrence in the Setting of Nipple-Sparing Mastectomy: A Meta-Analysis and Systematic Review. Ann
Surg Oncol 2015 Oct;22(10):3241-3249 PubMed ID 26242363.
150. Endara M, Chen D, Verma K, Nahabedian MY, Spear SL. Breast reconstruction following nipple-sparing mastectomy: a
systematic review of the literature with pooled analysis. Plast Reconstr Surg 2013 Nov;132(5):1043-1054 PubMed ID
23924650.
151. Headon HL, Kasem A, Mokbel K. The Oncological Safety of Nipple-Sparing Mastectomy: A Systematic Review of the
Literature with a Pooled Analysis of 12,358 Procedures. Arch Plast Surg 2016 Jul;43(4):328-338 PubMed ID 27462565.
152. Gould DJ, Hunt KK, Liu J, Kuerer HM, Crosby MA, Babiera G, et al. Impact of surgical techniques, biomaterials, and patient
variables on rate of nipple necrosis after nipple-sparing mastectomy. Plast Reconstr Surg 2013 Sep;132(3):330e-8e PubMed
ID 23985644.
153. Frederick MJ, Lin AM, Neuman R, Smith BL, Austen WG,Jr, Colwell AS. Nipple-sparing mastectomy in patients with previous
breast surgery: comparative analysis of 775 immediate breast reconstructions. Plast Reconstr Surg 2015 Jun;135(6):954e962e PubMed ID 26017611.
154. Seki T, Jinno H, Okabayashi K, Murata T, Matsumoto A, Takahashi M, et al. Comparison of oncological safety between
nipple sparing mastectomy and total mastectomy using propensity score matching. Ann R Coll Surg Engl 2015
May;97(4):291-297 PubMed ID 26263938.
155. Jensen JA, Lin JH, Kapoor N, Giuliano AE. Surgical delay of the nipple-areolar complex: a powerful technique to maximize
nipple viability following nipple-sparing mastectomy. Ann Surg Oncol 2012 Oct;19(10):3171-3176 PubMed ID 22829005.
156. Gurtner GC, Jones GE, Neligan PC, Newman MI, Phillips BT, Sacks JM, et al. Intraoperative laser angiography using the
SPY system: review of the literature and recommendations for use. Ann Surg Innov Res 2013 Jan 7;7(1):1-1164-7-1
PubMed ID 23289664.
157. Moyer HR, Losken A. Predicting mastectomy skin flap necrosis with indocyanine green angiography: the gray area defined.
Plast Reconstr Surg 2012 May;129(5):1043-1048 PubMed ID 22544087.
158. Munabi NC, Olorunnipa OB, Goltsman D, Rohde CH, Ascherman JA. The ability of intra-operative perfusion mapping with
laser-assisted indocyanine green angiography to predict mastectomy flap necrosis in breast reconstruction: a prospective
trial. J Plast Reconstr Aesthet Surg 2014 Apr;67(4):449-455 PubMed ID 24507962.
159. Diep GK, Hui JY, Marmor S, Cunningham BL, Choudry U, Portschy PR, et al. Postmastectomy Reconstruction Outcomes
After Intraoperative Evaluation with Indocyanine Green Angiography Versus Clinical Assessment. Ann Surg Oncol 2016 Jul
27 PubMed ID 27464608.
160. Pusic AL, Klassen AF, Snell L, Cano SJ, McCarthy C, Scott A, et al. Measuring and managing patient expectations for breast
reconstruction: impact on quality of life and patient satisfaction. Expert Rev Pharmacoecon Outcomes Res 2012
Apr;12(2):149-158 PubMed ID 22458616.
161. Kim JY, Davila AA, Persing S, Connor CM, Jovanovic B, Khan SA, et al. A meta-analysis of human acellular dermis and
submuscular tissue expander breast reconstruction. Plast Reconstr Surg 2012 Jan;129(1):28-41 PubMed ID 22186498.
162. Dell DD, Weaver C, Kozempel J, Barsevick A. Recovery after transverse rectus abdominis myocutaneous flap breast
reconstruction surgery. Oncol Nurs Forum 2008 Mar;35(2):189-196 PubMed ID 18321830.
163. Man LX, Selber JC, Serletti JM. Abdominal wall following free TRAM or DIEP flap reconstruction: a meta-analysis and critical
review. Plast Reconstr Surg 2009 Sep;124(3):752-764 PubMed ID 19342994.
164. Liu C, Momeni A, Zhuang Y, Luan J, Chung MT, Wright E, et al. Outcome analysis of expander/implant versus microsurgical
abdominal flap breast reconstruction: a critical study of 254 cases. Ann Surg Oncol 2014 Jun;21(6):2074-2082 PubMed ID
24558063.

Page 35 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

165. Egeberg A, Rasmussen MK, Sorensen JA. Comparing the donor-site morbidity using DIEP, SIEA or MS-TRAM flaps for
breast reconstructive surgery: a meta-analysis. J Plast Reconstr Aesthet Surg 2012 Nov;65(11):1474-1480 PubMed ID
22841854.
166. Khansa I, Momoh AO, Patel PP, Nguyen JT, Miller MJ, Lee BT. Fat necrosis in autologous abdomen-based breast
reconstruction: a systematic review. Plast Reconstr Surg 2013 Mar;131(3):443-452 PubMed ID 23446559.
167. Macadam SA, Zhong T, Weichman K, Papsdorf M, Lennox PA, Hazen A, et al. Quality of Life and Patient-Reported
Outcomes in Breast Cancer Survivors: A Multicenter Comparison of Four Abdominally Based Autologous Reconstruction
Methods. Plast Reconstr Surg 2016 Mar;137(3):758-771 PubMed ID 26910656.
168. Fischer JP, Tuggle CT, Au A, Kovach SJ. A 30-day risk assessment of mastectomy alone compared to immediate breast
reconstruction (IBR). J Plast Surg Hand Surg 2014 Jun;48(3):209-215 PubMed ID 24328902.
169. Chang EI, Chang EI, Soto-Miranda MA, Zhang H, Nosrati N, Ghali S, et al. Evolution of Bilateral Free Flap Breast
Reconstruction over 10 Years: Optimizing Outcomes and Comparison to Unilateral Reconstruction. Plast Reconstr Surg
2015 Jun;135(6):946e-953e PubMed ID 26017610.
170. Scuderi N, Alfano C, Campus GV, Rubino C, Chiummariello S, Puddu A, et al. Multicenter study on breast reconstruction
outcome using Becker implants. Aesthetic Plast Surg 2011 Feb;35(1):66-72 PubMed ID 20676887.
171. Barnsley GP, Sigurdson LJ, Barnsley SE. Textured surface breast implants in the prevention of capsular contracture among
breast augmentation patients: a meta-analysis of randomized controlled trials. Plast Reconstr Surg 2006 Jun;117(7):21822190 PubMed ID 16772915.
172. Canadian Society for Aesthetic Plastic Surgery, Canadian Society of Plastic Surgeons. Letter to CSPC Members: Update on
BIA-ALCL. 2016.
173. Eaves FF, Haeck PC, Rohrich RJ. Breast implants and anaplastic large cell lymphoma: using science to guide our patients
and plastic surgeons worldwide. Plast Reconstr Surg 2011 Jun;127(6):2501-2503 PubMed ID 21617483.
174. U.S. Food and Drug Administration. Anaplastic large cell lymphoma (ALCL) in women with breast implants: Preliminary FDA
findings and analyses. 2011; Available
at: http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239996.
htm. Accessed 06/14, 2016.
175. American Society of Plastic Surgeons. Important Health News on breast Implants. Available at: www.plasticsurgery.org.
Accessed 08/13, 2012.
176. Miranda RN, Aladily TN, Prince HM, Kanagal-Shamanna R, de Jong D, Fayad LE, et al. Breast implant-associated anaplastic
large-cell lymphoma: long-term follow-up of 60 patients. J Clin Oncol 2014 Jan 10;32(2):114-120 PubMed ID 24323027.
177. Clemens MW, Medeiros LJ, Butler CE, Hunt KK, Fanale MA, Horwitz S, et al. Complete Surgical Excision Is Essential for the
Management of Patients With Breast Implant-Associated Anaplastic Large-Cell Lymphoma. J Clin Oncol 2016 Jan
10;34(2):160-168 PubMed ID 26628470.
178. Brody GS. Anaplastic Large Cell Lymphoma Occurring in Women with Breast Implants: Analysis of 173 Cases. Plast
Reconstr Surg 2015 Oct;136(4):553e-4e PubMed ID 26086383.
179. Clemens M, Sommers K. Frequently Asked Questions (FAQ): A Guide to Breast Implant-Associated Anaplastic Large Cell
Lymphoma. November 4, 2015; Available at: http://plasticsurgery.ca/wp-contentcsps/uploads/2016/05/ALCL_MDACC_FAQ_2015_1103.pdf. Accessed November 2, 2016.
180. Gurunluoglu R, Gurunluoglu A, Williams SA, Tebockhorst S. Current trends in breast reconstruction: survey of American
Society of Plastic Surgeons 2010. Ann Plast Surg 2013 Jan;70(1):103-110 PubMed ID 21862916.
181. Spear SL, Pelletiere SC, Lockwood M. Immediate breast reconstruction with tissue epanders and AlloDerm. Ann Surg
2006:484-488.
182. Breuing KH, Warren SM. Immediate bilateral breast reconstruction with implants and inferolateral AlloDerm slings. Ann Plast
Surg 2005 Sep;55(3):232-239 PubMed ID 16106158.
183. Ho G, Nguyen TJ, Shahabi A, Hwang BH, Chan LS, Wong AK. A systematic review and meta-analysis of complications
associated with acellular dermal matrix-assisted breast reconstruction. Ann Plast Surg 2012 Apr;68(4):346-356 PubMed ID
22421476.
184. Hoppe IC, Yueh JH, Wei CH, Ahuja NK, Patel PP, Datiashvili RO. Complications following expander/implant breast
reconstruction utilizing acellular dermal matrix: a systematic review and meta-analysis. Eplasty 2011;11:e40 PubMed ID
22084645.
185. Salzberg CA. Focus on technique: one-stage implant-based breast reconstruction. Plast Reconstr Surg 2012 Nov;130(5
Suppl 2):95S-103S PubMed ID 23096993.

Page 36 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

186. Kim JY, Connor CM. Focus on technique: two-stage implant-based breast reconstruction. Plast Reconstr Surg 2012
Nov;130(5 Suppl 2):104S-15S PubMed ID 23096958.
187. Colwell AS, Damjanovic B, Zahedi B, Medford-Davis L, Hertl C, Austen WG,Jr. Retrospective review of 331 consecutive
immediate single-stage implant reconstructions with acellular dermal matrix: indications, complications, trends, and costs.
Plast Reconstr Surg 2011 Dec;128(6):1170-1178 PubMed ID 22094736.
188. Cordeiro PG, McCarthy CM. A single surgeon's 12-year experience with tissue expander/implant breast reconstruction: part
I. A prospective analysis of early complications. Plast Reconstr Surg 2006 Sep 15;118(4):825-831 PubMed ID 16980842.
189. Cordeiro PG, McCarthy CM. A single surgeon's 12-year experience with tissue expander/implant breast reconstruction: part
II. An analysis of long-term complications, aesthetic outcomes, and patient satisfaction. Plast Reconstr Surg 2006 Sep
15;118(4):832-839 PubMed ID 16980843.
190. Hanna KR, DeGeorge BR,Jr, Mericli AF, Lin KY, Drake DB. Comparison study of two types of expander-based breast
reconstruction: acellular dermal matrix-assisted versus total submuscular placement. Ann Plast Surg 2013 Jan;70(1):10-15
PubMed ID 21862915.
191. Potter S, Chambers A, Govindajulu S, Sahu A, Warr R, Cawthorn S. Early complications and implant loss in implant-based
breast reconstruction with and without acellular dermal matrix (Tecnoss Protexa(R)): a comparative study. Eur J Surg Oncol
2015 Jan;41(1):113-119 PubMed ID 24011501.
192. Venturi ML, Mesbahi AN, Boehmler JH,4th, Marrogi AJ. Evaluating sterile human acellular dermal matrix in immediate
expander-based breast reconstruction: a multicenter, prospective, cohort study. Plast Reconstr Surg 2013 Jan;131(1):9e-18e
PubMed ID 22990174.
193. Seth AK, Hirsch EM, Fine NA, Kim JY. Utility of acellular dermis-assisted breast reconstruction in the setting of radiation: a
comparative analysis. Plast Reconstr Surg 2012 Oct;130(4):750-758 PubMed ID 23018687.
194. Parks JW, Hammond SE, Walsh WA, Adams RL, Chandler RG, Luce EA. Human acellular dermis versus no acellular dermis
in tissue expansion breast reconstruction. Plast Reconstr Surg 2012 Oct;130(4):739-746 PubMed ID 23018685.
195. Jansen LA, Macadam SA. The use of AlloDerm in postmastectomy alloplastic breast reconstruction: part I. A systematic
review. Plast Reconstr Surg 2011 Jun;127(6):2232-2244 PubMed ID 21617458.
196. Jansen LA, Macadam SA. The use of AlloDerm in postmastectomy alloplastic breast reconstruction: part II. A cost analysis.
Plast Reconstr Surg 2011 Jun;127(6):2245-2254 PubMed ID 21617459.
197. Vardanian AJ, Clayton JL, Roostaeian J, Shirvanian V, Da Lio A, Lipa JE, et al. Comparison of implant-based immediate
breast reconstruction with and without acellular dermal matrix. Plast Reconstr Surg 2011 Nov;128(5):403e-410e PubMed ID
22030500.
198. Brooke S, Mesa J, Uluer M, Michelotti B, Moyer K, Neves RI, et al. Complications in tissue expander breast reconstruction: a
comparison of AlloDerm, DermaMatrix, and FlexHD acellular inferior pole dermal slings. Ann Plast Surg 2012 Oct;69(4):347349 PubMed ID 22868313.
199. Ranganathan K, Santosa KB, Lyons DA, Mand S, Xin M, Kidwell K, et al. Use of Acellular Dermal Matrix in Postmastectomy
Breast Reconstruction: Are All Acellular Dermal Matrices Created Equal? Plast Reconstr Surg 2015 Oct;136(4):647-653
PubMed ID 26397242.
200. Michelotti BF, Brooke S, Mesa J, Wilson MZ, Moyer K, Mackay DR, et al. Analysis of clinically significant seroma formation in
breast reconstruction using acellular dermal grafts. Ann Plast Surg 2013 Sep;71(3):274-277 PubMed ID 23788150.
201. Cayci C, Santner F, Jacobson SR. Impact and outcome of human acellular dermal matrix size for immediate and two-stage
breast reconstruction. Plast Reconstr Surg 2013 Jul;132(1):11-18 PubMed ID 23806904.
202. Weichman KE, Wilson SC, Saadeh PB, Hazen A, Levine JP, Choi M, et al. Sterile "ready-to-use" AlloDerm decreases
postoperative infectious complications in patients undergoing immediate implant-based breast reconstruction with acellular
dermal matrix. Plast Reconstr Surg 2013 Oct;132(4):725-736 PubMed ID 23783060.
203. Buseman J, Wong L, Kemper P, Hill JL, Nimtz J, Rinker B, et al. Comparison of sterile versus nonsterile acellular dermal
matrices for breast reconstruction. Ann Plast Surg 2013 May;70(5):497-499 PubMed ID 23542856.
204. Sbitany H, Sandeen SN, Amalfi AN, Davenport MS, Langstein HN. Acellular dermis-assisted prosthetic breast reconstruction
versus complete submuscular coverage: a head-to-head comparison of outcomes. Plast Reconstr Surg 2009
Dec;124(6):1735-1740 PubMed ID 19952627.
205. McCarthy CM, Lee CN, Halvorson EG, Riedel E, Pusic AL, Mehrara BJ, et al. The use of acellular dermal matrices in twostage expander/implant reconstruction: a multicenter, blinded, randomized controlled trial. Plast Reconstr Surg 2012
Nov;130(5 Suppl 2):57S-66S PubMed ID 23096987.

Page 37 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

206. Preminger BA, McCarthy CM, Hu QY, Mehrara BJ, Disa JJ. The influence of AlloDerm on expander dynamics and
complications in the setting of immediate tissue expander/implant reconstruction: a matched-cohort study. Ann Plast Surg
2008 May;60(5):510-513 PubMed ID 18434824.
207. ClinicalTrials.gov. One-stage Breast Reconstruction Using Dermal Matrix/Implant Versus Two-stage Expander/Implant
Procedure (AllodermRCT). 2016; Available at: http://clinicaltrials.gov/show/NCT00956384. Accessed 06/14, 2016.
208. Hille-Betz U, Kniebusch N, Wojcinski S, Henseler H, Heyl V, Ohlinger R, et al. Breast reconstruction and revision surgery for
implant-associated breast deformities using porcine acellular dermal matrix: a multicenter study of 156 cases. Ann Surg
Oncol 2015 Apr;22(4):1146-1152 PubMed ID 25300607.
209. Salzberg CA, Dunavant C, Nocera N. Immediate breast reconstruction using porcine acellular dermal matrix (Strattice): longterm outcomes and complications. J Plast Reconstr Aesthet Surg 2013 Mar;66(3):323-328 PubMed ID 23153519.
210. Rodriguez-Unda N, Leiva S, Cheng HT, Seal SM, Cooney CM, Rosson GD. Low incidence of complications using polyglactin
910 (Vicryl) mesh in breast reconstruction: A systematic review. J Plast Reconstr Aesthet Surg 2015 Nov;68(11):1543-1549
PubMed ID 26275493.
211. Dieterich M, Paepke S, Zwiefel K, Dieterich H, Blohmer J, Faridi A, et al. Implant-based breast reconstruction using a
titanium-coated polypropylene mesh (TiLOOP Bra): a multicenter study of 231 cases. Plast Reconstr Surg 2013
Jul;132(1):8e-19e PubMed ID 23806958.
212. Ladizinsky DA, Sandholm PH, Jewett ST, Shahzad F, Andrews K. Breast reconstruction with the Bostwick autoderm
technique. Plast Reconstr Surg 2013 Aug;132(2):261-270 PubMed ID 23897325.
213. Irwin GW, Black A, Refsum SE, McIntosh SA. Skin-reducing mastectomy and one-stage implant reconstruction with a
myodermal flap: a safe and effective technique in risk-reducing and therapeutic mastectomy. J Plast Reconstr Aesthet Surg
2013 Sep;66(9):1188-1194 PubMed ID 23664385.
214. Salzberg CA, Ashikari AY, Koch RM, Chabner-Thompson E. An 8-year experience of direct-to-implant immediate breast
reconstruction using human acellular dermal matrix (AlloDerm). Plast Reconstr Surg 2011 Feb;127(2):514-524 PubMed ID
21285756.
215. Illouz YG, Sterodimas A. Autologous fat transplantation to the breast: a personal technique with 25 years of experience.
Aesthetic Plast Surg 2009 Sep;33(5):706-715 PubMed ID 19495856.
216. Kronowitz SJ, Mandujano CC, Liu J, Kuerer HM, Smith B, Garvey P, et al. Lipofilling of the Breast Does Not Increase the
Risk of Recurrence of Breast Cancer: A Matched Controlled Study. Plast Reconstr Surg 2016 Feb;137(2):385-393 PubMed
ID 26818270.
217. Petit JY, Botteri E, Lohsiriwat V, Rietjens M, De Lorenzi F, Garusi C, et al. Locoregional recurrence risk after lipofilling in
breast cancer patients. Ann Oncol 2012 Mar;23(3):582-588 PubMed ID 21610155.
218. Cigna E, Ribuffo D, Sorvillo V, Atzeni M, Piperno A, Calo PG, et al. Secondary lipofilling after breast reconstruction with
implants. Eur Rev Med Pharmacol Sci 2012 Nov;16(12):1729-1734 PubMed ID 23161048.
219. Sarfati I, Ihrai T, Duvernay A, Nos C, Clough K. Autologous fat grafting to the postmastectomy irradiated chest wall prior to
breast implant reconstruction: a series of 68 patients. Ann Chir Plast Esthet 2013 Feb;58(1):35-40 PubMed ID 23158103.
220. Seth AK, Hirsch EM, Kim JY, Fine NA. Long-term outcomes following fat grafting in prosthetic breast reconstruction: a
comparative analysis. Plast Reconstr Surg 2012 Nov;130(5):984-990 PubMed ID 22777039.
221. Mestak O, Zimovjanova M. Breast reconstruction by autologous fat transfer. Rozhl Chir 2012 Jul;91(7):373-377 PubMed ID
23078255.
222. de Blacam C, Momoh AO, Colakoglu S, Tobias AM, Lee BT. Evaluation of clinical outcomes and aesthetic results after
autologous fat grafting for contour deformities of the reconstructed breast. Plast Reconstr Surg 2011 Nov;128(5):411e-418e
PubMed ID 22030501.
223. Losken A, Pinell XA, Sikoro K, Yezhelyev MV, Anderson E, Carlson GW. Autologous fat grafting in secondary breast
reconstruction. Ann Plast Surg 2011 May;66(5):518-522 PubMed ID 21451387.
224. Perez-Cano R, Vranckx JJ, Lasso JM, Calabrese C, Merck B, Milstein AM, et al. Prospective trial of adipose-derived
regenerative cell (ADRC)-enriched fat grafting for partial mastectomy defects: the RESTORE-2 trial. Eur J Surg Oncol 2012
May;38(5):382-389 PubMed ID 22425137.
225. Weichman KE, Hamill JB, Kim HM, Chen X, Wilkins EG, Pusic AL. Understanding the recovery phase of breast
reconstructions: Patient-reported outcomes correlated to the type and timing of reconstruction. J Plast Reconstr Aesthet
Surg 2015 Oct;68(10):1370-1378 PubMed ID 26165633.
226. Temple-Oberle C, Shea-Budgell M, Tan M, Semple J, Schrag C, Barreto M, et al. Consensus Review of Optimal
Perioperative Care in Breast Reconstruction. Enhanced Recovery After Surgergy (ERAS) Group Recommendations.
Manuscript submitted for publication. Plast Reconstr Surg 2016.

Page 38 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

227. Lassen K, Soop M, Nygren J, Cox PB, Hendry PO, Spies C, et al. Consensus review of optimal perioperative care in
colorectal surgery: Enhanced Recovery After Surgery (ERAS) Group recommendations. Arch Surg 2009 Oct;144(10):961969 PubMed ID 19841366.
228. Batdorf NJ, Lemaine V, Lovely JK, Ballman KV, Goede WJ, Martinez-Jorge J, et al. Enhanced recovery after surgery in
microvascular breast reconstruction. J Plast Reconstr Aesthet Surg 2015 Mar;68(3):395-402 PubMed ID 25488326.
229. Armstrong KA, Davidge K, Morgan P, Brown M, Li M, Cunningham L, et al. Determinants of increased acute postoperative
pain after autologous breast reconstruction within an enhanced recovery after surgery protocol: A prospective cohort study. J
Plast Reconstr Aesthet Surg 2016 May 13 PubMed ID 27229369.
230. Dumestre D, Temple-Oberle C, Grant A, Hamming J. Enhanced Recovery and Same-Day Discharge Achieved for
Mastectomy with Implant Reconstruction Patients Using an Enhanced Care Pathway. Plast Surg 2015;23(2):129.
231. Davidge K, Armstrong KA, Brown M, Morgan P, Li M, Cunningham L, et al. Shifting Autologous Breast Reconstruction into an
Ambulatory Setting: Patient-Reported Quality of Recovery. Plast Reconstr Surg 2015 Oct;136(4):657-665 PubMed ID
26397244.
232. Davidge KM, Brown M, Morgan P, Semple JL. Processes of care in autogenous breast reconstruction with pedicled TRAM
flaps: expediting postoperative discharge in an ambulatory setting. Plast Reconstr Surg 2013 Sep;132(3):339e-44e PubMed
ID 23985645.
233. Armstrong KA, Coyte PC, Bhatia RS, Semple JL. The effect of mobile app home monitoring on number of in-person visits
following ambulatory surgery: protocol for a randomized controlled trial. JMIR Res Protoc 2015 Jun 3;4(2):e65 PubMed ID
26040252.
234. Semple JL, Sharpe S, Murnaghan ML, Theodoropoulos J, Metcalfe KA. Using a mobile app for monitoring post-operative
quality of recovery of patients at home: a feasibility study. JMIR Mhealth Uhealth 2015 Feb 12;3(1):e18 PubMed ID
25679749.
235. Bezuhly M, Temple C, Sigurdson LJ, Davis RB, Flowerdew G, Cook EF,Jr. Immediate postmastectomy reconstruction is
associated with improved breast cancer-specific survival: evidence and new challenges from the Surveillance, Epidemiology,
and End Results database. Cancer 2009 Oct 15;115(20):4648-4654 PubMed ID 19634163.
236. Ouyang Q, Zhu L, Chen K, Su F. Effect of implant vs. tissue reconstruction on cancer specific survival varies by axillary
lymph node status in breast cancer patients. PLoS One 2015 Feb 18;10(2):e0118161 PubMed ID 25692294.
237. Sim YT, Litherland JC. The use of imaging in patients post breast reconstruction. Clin Radiol 2012 Feb;67(2):128-133
PubMed ID 21911216.
238. Barnsley GP, Grunfeld E, Coyle D, Paszat L. Surveillance mammography following the treatment of primary breast cancer
with breast reconstruction: a systematic review. Plast Reconstr Surg 2007 Oct;120(5):1125-1132 PubMed ID 17898585.
239. Zakhireh J, Fowble B, Esserman LJ. Application of screening principles to the reconstructed breast. J Clin Oncol 2010 Jan
1;28(1):173-180 PubMed ID 19884555.
240. CancerControl Alberta, Alberta Health Services. Follow-up care for early-stage breast cancer. 2015; Available
at: http://www.albertahealthservices.ca/assets/info/hp/cancer/if-hp-cancer-guide-br013-early-stage-follow-up.pdf. Accessed
December, 2016.
241. Pineau V, De Runz A, Fyad JP, Simon E, Marchal F. Changing and follow-up of silicone gel-filled breast implants:
Multicentric, retrospective study about 130 rupture cases. Ann Chir Plast Esthet 2015 Dec;60(6):465-471 PubMed ID
26296962.
242. Rietjens M, Villa G, Toesca A, Rizzo S, Raimondi S, Rossetto F, et al. Appropriate use of magnetic resonance imaging and
ultrasound to detect early silicone gel breast implant rupture in postmastectomy reconstruction. Plast Reconstr Surg 2014
Jul;134(1):13e-20e PubMed ID 25028829.
243. McCarthy CM, Pusic AL, Kerrigan CL. Silicone breast implants and magnetic resonance imaging screening for rupture: do
U.S. Food and Drug Administration recommendations reflect an evidence-based practice approach to patient care? Plast
Reconstr Surg 2008 Apr;121(4):1127-1134 PubMed ID 18349629.
244. Stark PA, Myles PS, Burke JA. Development and psychometric evaluation of a postoperative quality of recovery score: the
QoR-15. Anesthesiology 2013 Jun;118(6):1332-1340 PubMed ID 23411725.
245. Rainsbury D, Willet A. Oncoplastic Breast Reconstruction: Guidelines for Best Practice. 2012:1-68.
246. Jeevan R, Cromwell DA, Browne JP, Caddy CM, Pereira J, Sheppard C, et al. Findings of a national comparative audit of
mastectomy and breast reconstruction surgery in England. J Plast Reconstr Aesthet Surg 2014 Oct;67(10):1333-1344
PubMed ID 24908545.
247. Carlson GW. Technical advances in skin sparing mastectomy. Int J Surg Oncol 2011;2011:396901 PubMed ID 22312504.

Page 39 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

248. Carlson GW, Bostwick J,3rd, Styblo TM, Moore B, Bried JT, Murray DR, et al. Skin-sparing mastectomy. Oncologic and
reconstructive considerations. Ann Surg 1997 May;225(5):570-5; discussion 575-8 PubMed ID 9193184.
249. Meretoja TJ, Rasia S, von Smitten KA, Asko-Seljavaara SL, Kuokkanen HO, Jahkola TA. Late results of skin-sparing
mastectomy followed by immediate breast reconstruction. Br J Surg 2007 Oct;94(10):1220-1225 PubMed ID 17579346.
250. Slavin SA, Schnitt SJ, Duda RB, Houlihan MJ, Koufman CN, Morris DJ, et al. Skin-sparing mastectomy and immediate
reconstruction: oncologic risks and aesthetic results in patients with early-stage breast cancer. Plast Reconstr Surg 1998
Jul;102(1):49-62 PubMed ID 9655407.
251. Kroll SS, Khoo A, Singletary SE, Ames FC, Wang BG, Reece GP, et al. Local recurrence risk after skin-sparing and
conventional mastectomy: a 6-year follow-up. Plast Reconstr Surg 1999 Aug;104(2):421-425 PubMed ID 10654685.
252. Newman LA, Kuerer HM, Hunt KK, Kroll SS, Ames FC, Ross MI, et al. Presentation, treatment, and outcome of local
recurrence afterskin-sparing mastectomy and immediate breast reconstruction. Ann Surg Oncol 1998 Oct-Nov;5(7):620-626
PubMed ID 9831111.
253. Simmons RM, Fish SK, Gayle L, La Trenta GS, Swistel A, Christos P, et al. Local and distant recurrence rates in skin-sparing
mastectomies compared with non-skin-sparing mastectomies. Ann Surg Oncol 1999 Oct-Nov;6(7):676-681 PubMed ID
10560854.
254. Hicken NF. Mastectomy: a clinical pathologic study demonstrating why most mastectomies result in incomplete removal of
the mammary gland. Archives of Surgery 1940;40:6-14.
255. Schwartz SI. Principles of Surgery. 6th ed. New York: McGraw-Hill; 1994.
256. Larson DL, Basir Z, Bruce T. Is oncologic safety compatible with a predictably viable mastectomy skin flap? Plast Reconstr
Surg 2011 Jan;127(1):27-33 PubMed ID 21200196.
257. Cooper A. On the Anatomy of the Breast. London, UK: Longmans; 1840.
258. Vallejo da Silva A, Rodriguez FR, Loures CM, Lopes VG. Mastectomy in the era of implant-based reconstruction: should we
be removing the pectoralis fascia? Breast 2012 Dec;21(6):779-780 PubMed ID 22828665.
259. Lockwood TE. Superficial fascial system (SFS) of the trunk and extremities: a new concept. Plast Reconstr Surg 1991
Jun;87(6):1009-1018 PubMed ID 2034721.
260. Bogetti P, Cravero L, Spagnoli G, Devalle L, Boriani F, Bocchiotti MA, et al. Aesthetic role of the surgically rebuilt
inframammary fold for implant-based breast reconstruction after mastectomy. J Plast Reconstr Aesthet Surg
2007;60(11):1225-1232 PubMed ID 17950185.

Page 40 of 44

CLINICAL PRACTICE GUIDELINE BR-016
Version 2

APPENDIX A: The Mastectomy – Technical Issues Relevant to Reconstruction
Skin-Sparing Mastectomy. A significant learning curve is required in order to produce viable flaps for
breast reconstruction. This procedure should be done by should only be performed by experienced
practitioners with appropriate training in skin sparing techniques, as it is technically more challenging than
a standard total mastectomy. The skin-sparing mastectomy has been one of the greatest advancements in
IBR (IBR) in the last two decades.247 It is technically more challenging than the traditional modified radical
or total mastectomy, requires close coordination between the oncologic and reconstructive surgeons and
depends on proper patient selection and meticulous technique.
Mastectomy Flap Necrosis. The success of IBR largely hinges on the health of the mastectomy flaps.
Unfortunately, skin flap necrosis is reported in up to 20% of IBR cases248-250 and remains the single most
common complication of skin sparing mastectomy. Even minor flap edge necrosis can lead to infection,
exposure, and loss of an implant-based reconstruction; any necrosis can significantly compromise the final
shape of autogenous tissue-based reconstructions. Other technical issues that can make the environment
unfavorable for proceeding with IBR include insufficient or inconsistent skin flap thickness, resection of
muscle fascia, and disruption of anatomic breast landmarks.
Oncologic Safety. Although oncologic safety trumps reconstructive issues whenever the two are
incompatible, both should be equally achievable in properly selected patients referred for IBR; otherwise, if
healthy, consistent skin flaps cannot be assured in a given patient due to oncologic issues, the patient
should be referred for delayed breast reconstruction instead. All forms of mastectomy leave some degree
of residual breast tissue behind.247 The various mastectomy techniques differ in terms of the amount of
microscopic breast tissue left behind in the skin. These small differences have not been shown to impact
the local recurrence of breast cancer.141,248,251-253
Breast Boundaries. Ideally, the mastectomy removes the breast gland only. The historical boundaries of
mastectomy (i.e., the clavicle, the rectus sheath, the midline of the sternum, and the anterior latissimus
border) were derived from a contrast injection study in 1940.254 These borders significantly overestimate
the actual extent of the breast gland. Schwartz in “Principles of Surgery,” describes the anatomy of the
breast gland ore conservatively: The mature breast of the female extends inferiorly from the second or
third rib, to the inframmamary fold at approximately the sixth or seventh rib. Transversely, it extends from
the lateral border of the sternum to the anterior or mid axillary line.255
Each woman has unique breast anatomy; like the reconstruction, the mastectomy should be customized
according to a careful preoperative evaluation in the seated or standing position to identify breast
boundaries. Dissecting to the clavicle is rarely necessary, leads to superior hollowing, and creates a
difficult to hide, telltale sign of mastectomy that will persist even with reconstruction. Dissecting to or
beyond the midaxillary line overly lateralizes the reconstruction, thus leading to dissatisfaction regarding
lateral breast fullness that interferes with arm movement. Dissecting beyond the medial breast border at
the lateral sternum can be particularly problematic for the reconstructive surgeon, as the thin skin in this
region precludes most attempts at reestablishing this critical anatomic boundary.
Mastectomy Flap Thickness. Because the breast gland develops as an ectodermally-derived structure
that invaginates inward, it is bounded by the superficial and deep layers of the superficial fascia of the
abdominal wall. The superficial layer of this fascia, often referred to as the “breast capsule” is subtle, but
definitely present. As such, there exists a relatively avascular anatomic plane separating the non-breast
tissue bearing fatty layer of the skin from the underlying breast parenchyma.256 Mastectomy skin flaps
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should be raised just superficial to this enveloping fascia of the breast, preserving the subcutaneous fat
and its associated vascular plexus in order to ensure skin flap viability. Several studies have confirmed
this anatomic plane to be adequate from an oncologic perspective; flaps thinner than this (i.e., dermal)
have a much higher risk of ischemic necrosis. Cooper’s ligaments attaching the breast parenchyma to
dermis require division to remove the gland from the skin flap.257 End hits and thermal burns to the
undersurface of the breast skin should be avoided. A low-blend coagulation setting, in conjunction with
meticulous surgical technique and atraumatic retraction of the skin flaps can be helpful to ensure viable
skin flaps of appropriate thickness. Other surgeons favor sharp dissection preceded by epinephrine
injection, as an alternative means of avoiding thermal injury to the undersurface of mastectomy flaps.
Pectoralis Fascia. For total submuscular implant reconstruction, the fascia of the pectoralis major,
serratus anterior, external oblique, and rectus abdominis muscles should be preserved.258 The gland can
be removed whilst protecting the fascia of these muscles as the posterior surface of the breast
parenchyma is enveloped by the deep layer of the superficial abdominal fascia, a layer which is distinct
from the muscle fasciae. When using acellular dermal matrices, preservation of the fascia is not essential.
Inframammary Fold. The inframammary fold is a distinct embryological and anatomical landmark that
marks the end of the breast inferiorly. The breast boundary is at the point where the superficial and deep
layers of the superficial fascia of the abdominal wall come together.259 Here the superficial fascia adheres
to the underlying chest wall.260 Preservation of the inframammary fold is essential to define ptosis and
inferior quadrant shape.260
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APPENDIX B: Suggestions for Quality Indicators for Breast Reconstruction
Indicator

Outcome

Measurement Tool

Preoperative

Breast reconstruction is discussed with patients requiring a mastectomy
Full information is available at the time of referral and provided
following surgery
The role of reconstruction is discussed at multidisciplinary rounds
Medical photography is included in medical record
Proportion of immediate and delayed breast reconstruction patients that
received surgery within the priority target
Patients have access to a navigator or equivalent (key worker with
expertise in breast reconstruction and psychological assessment and
management)
Patients receive information in an appropriate format and level of detail
for their individual needs
Proportion of patients that receive appropriate pre-operative imaging of
the breast
Patient satisfaction with information received from plastic surgeon

BREAST-Q™, BRECON©
31

Perioperative

Documentation of photographic outcome (pre and post-operative)
IV and antibiotics on induction
Complication rates (nausea and vomiting, SSI, UTI, pneumonia, DVT,
wound dehiscence, flap and skin necrosis, flap failure, etc.)
Flap monitoring protocol in place
Patients are risk-assessed for thromboembolism and preventative
measures adopted
Local and systemic recurrence rates
Proportion of patients re-operated on (for non-breast ablative
procedure) within 30 days after BR
Proportion of patients that died within 30 days after a breast surgery
Post-operative pain managed
Linkages with physiotherapy, nurse navigator as needed
Length of stay
Implant loss at 3 months
Implant returned to OR
Unplanned readmission within 30 days
Unanticipated radiation in immediate reconstruction patients

ERAS , NSQIP

Patient rated
outcomes

Patient satisfaction with outcome
Patient satisfaction with information and involvement in decision making
Quality of recovery/patient satisfaction with recovery

BREAST-Q™, BRECON©
31
QoR-15

®

*Includes items from Oncoplastic Breast Reconstruction: Guidelines for Best Practice.245
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