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Treatment for breast cancer largely favours breast conservation, 
when appropriate. Current guidelines regarding the surgical man-

agement of invasive breast cancer recommend lumpectomy and whole 
breast irradiation (ie, breast conservation therapy) as an oncologically 
equivalent option to mastectomy alone for patients with stage I-II 
disease (1,2). Despite these recommendations, the rate of mastectomy 
for unilateral invasive breast cancer remains high in some areas. In 
Alberta, for example, the rate was recently reported to be as high as 
50%, compared with 32% for the rest of Canada (3). This difference 

may be due to patient preference, although no conclusions can be 
drawn from these epidemiological data. Furthermore, bilateral mastec-
tomy is often performed prophylactically to reduce the risk of breast 
cancer and ovarian cancer in patients at high genetic risk (4-7). The 
population of women undergoing mastectomy in Canada is, in fact, 
considerable.

Whether for therapeutic or prophylactic reasons, the side effects of 
mastectomy can be significant for women. Anxiety and depression, 
poor body image, sexual issues and phantom breast syndrome have 

Review

©2014 Canadian Society of Plastic Surgeons. All rights reserved

M Shea-Budgell, ML Quan, B Mehling, C Temple-
Oberle; on behalf of the members of the Alberta 
Breast Reconstruction Working Group. Breast 
reconstruction following prophylactic or therapeutic 
mastectomy for breast cancer: Recommendations 
from an evidence-based provincial guideline. Plast 
Surg 2014;22(2):103-111.

The side effects of mastectomy can be significant. Breast reconstruction 
may alleviate some distress; however, there are currently no provincial 
recommendations regarding the integration of reconstruction with breast 
cancer therapy. The purpose of the present article is to provide evidence-
based strategies for the management of patients who are candidates for 
reconstruction. A systematic review of meta-analyses, guidelines, clinical 
trials and comparative studies published between 1980 and 2013 was con-
ducted using the PubMed and EMBASE databases. Reference lists of pub-
lications were manually searched for additional literature. The National 
Guidelines Clearinghouse and SAGE directory, as well as guideline devel-
opers’ websites, were also searched. Recommendations were developed 
based on the available evidence. Reconstruction consultation should be 
made available for patients undergoing mastectomy. Tumour characteris-
tics, cancer therapy, patient comorbidities, body habitus and smoking his-
tory may affect reconstruction outcomes. Although immediate 
reconstruction should be considered whenever possible, delayed recon-
struction is acceptable when immediate is not available or appropriate. 
The integration of reconstruction and postmastectomy radiotherapy 
should be addressed in a multidisciplinary setting. The decision as to which 
type of procedure to perform (autologous or alloplastic with or without 
acellular dermal matrices) should be left to the discretion of the surgeons 
and the patient after providing counselling. Skin-sparing mastectomy is 
safe and appropriate. Nipple-sparing is generally not recommended for 
patients with malignancy, but could be considered for carefully selected 
patients. Immediate reconstruction requires resources to coordinate operat-
ing room time between the general and plastic surgeons, to provide sup-
plies including acellular dermal matrices, and to develop the infrastructure 
needed to facilitate multidisciplinary discussions.
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La reconstruction mammaire après la mastectomie 
prophylactique ou thérapeutique du cancer du sein : 
recommandations tirées de lignes directrices 
provinciales fondées sur des données probantes

La mastectomie peut avoir des effets secondaires importants. La reconstruc-
tion mammaire peut soulager une certaine détresse, mais il n’existe pas de 
recommandations provinciales sur l’intégration de la reconstruction au 
traitement du cancer du sein. Le présent article vise à fournir des stratégies 
fondées sur des données probantes sur la prise en charge des patientes 
candidates à la reconstruction. Les auteurs ont effectué une analyse systé-
matique des méta-analyses, des lignes directrices, des essais cliniques et des 
études comparatives publiées entre 1980 et 2013 obtenus dans les bases de 
données PubMed et EMBASE. Ils ont fait des recherches manuelles dans 
les listes de référence des publications pour trouver d’autres articles. Ils ont 
également fouillé le National Guidelines Clearinghouse et le répertoire 
SAGE, de même que les sites Web des développeurs de lignes directrices. 
Ils ont fait des recommandations d’après les données probantes disponibles. 
Les patientes qui subissent une mastectomie devraient profiter d’une con-
sultation sur la reconstruction. Les caractéristiques des tumeurs, le traite-
ment du cancer, les comorbidités des patients, le phénotype corporel et les 
antécédents de tabagisme peuvent nuire aux résultats de la reconstruction. 
Même s’il faut envisager une reconstruction immédiate dans la mesure du 
possible, il est acceptable de la reporter lorsque ce n’est pas possible ou 
envisageable. Une équipe multidisciplinaire doit discuter de l’intégration 
de la reconstruction et de la radiothérapie après la mastectomie. Il faut lais-
ser le chirurgien et le patient décider du type d’intervention à privilégier 
(autologue ou alloplastique, accompagnée ou non de matrices dermiques 
acellulaires) après avoir offert des conseils thérapeutiques. La mastectomie 
qui épargne la peau est sécuritaire et pertinente. Il n’est généralement pas 
recommandé d’épargner le mamelon chez les patientes ayant une tumeur 
maligne, mais on peut l’envisager auprès de patientes soigneusement sélec-
tionnées. Il faut des ressources pour effectuer une reconstruction immédiate 
afin de coordonner le temps opératoire entre les plasticiens généraux et 
plastiques, de fournir le matériel, y compris les matrices dermiques acellu-
laires, et de prévoir l’infrastructure nécessaire pour faciliter les discussions 
multidisciplinaires.
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been well documented (8-16). Breast reconstruction may alleviate 
some of the postmastectomy distress experienced by these patients 
(17); however, the successful integration of breast reconstruction with 
breast cancer therapy first requires a standardized provincial approach. 
The purpose of the present article is to provide evidence-based strat-
egies for the management of patients who are candidates for breast 
reconstruction. Specifically, the following questions are addressed:

I. Who is a candidate for postmastectomy breast reconstruction?
II. What types of breast reconstruction are available?
III. What is the appropriate timing of breast reconstruction?
IV. Which factors can affect the outcomes of breast reconstruction?
V. What is the appropriate extent of mastectomy (ie, skin-sparing, 

nipple-sparing)?
VI. What are the risks and benefits associated with breast 

reconstruction? 
VII. What is the appropriate post-breast reconstruction surveillance?
VIII. What is the role of acellular dermal matrix in implant-based 

breast reconstruction? and 
IX. What is the role of autologous fat grafting as an adjunct to breast 

reconstruction? 
Recommendations are provided along with a review of the evidence.

METHODOLOGY
Guideline development
The review process for the present guideline was developed based on 
the National Institute for Health and Clinical Excellence overview of 
clinical guideline development for stakeholders, the public and the 
National Health Service (18); Cummings and Rivara’s (19) methodol-
ogy on reviewing manuscripts for Archives of Pediatrics & Adolescent 
Medicine; and the AGREE collaboration (20). With this methodo-
logical foundation, a working group consisting of two plastic surgeons 
with extensive experience in breast reconstruction, a general surgeon 
with expertise in breast cancer surgery and a cancer research method-
ologist drafted the guideline recommendations. The recommendations 
were reviewed by a province-wide panel of plastic surgeons and general 
surgeons and, finally, by an interdisciplinary group of physicians spe-
cializing in medical oncology, radiation oncology, clinical trials 
research and psychosocial oncology from the Alberta Breast Tumour 
Team. The evidence base for the present guideline was informed by a 
systematic review of the literature.

Literature search strategy
A systematic search for relevant literature related to breast reconstruc-
tion following prophylactic or therapeutic mastectomy was conducted 
using the PubMed and EMBASE databases (1980 to April 20, 2013). 
The search terms included “breast reconstruction” and (“cancer” or 
“neoplasm”) and results were limited to meta-analyses, systematic 
reviews, guidelines, randomized controlled trials, prospective cohort 
studies and retrospective case series. Reference lists of key publications 
were manually searched for additional literature. Guidelines on breast 
reconstruction were identified from a search of the National Guidelines 
Clearinghouse and the SAGE Directory of Cancer Guidelines data-
bases (2006 to June 15, 2012), as well as individual guideline develop-
ers’ websites.

Publications were selected for inclusion in the systematic review if 
they reported outcomes related to oncological safety, time to adjuvant 
therapy, surgical complications and cosmesis, and/or quality of life. 
Qualitative or descriptive studies, opinion papers, letters and editorials 
were excluded from the literature review. Due to a lack of translation 
services, non-English language articles were excluded from the review 
of the evidence.

RESULTS AND DISCUSSION
The literature search, coupled with a manual search of key publication 
reference lists, identified >150 publications on the role of breast 
reconstruction in the treatment and prophylaxis of breast cancer. Of 

these, 28 were considered to be high-level evidence (ie, meta-analyses, 
randomized controlled trials and prospective comparative studies).  
Seven guidelines that discussed breast reconstruction (21-27) were 
included; however, none of these published guidelines focused specific-
ally and solely on the procedure. Evidence and recommendations to 
address the nine key questions follow.

I. Who is a candidate for postmastectomy breast reconstruction?
Psychosocial morbidity (ie, anxiety, depression, body image, sexuality 
and self-esteem) can be significant in women undergoing mastectomy; 
however, breast reconstruction may alleviate some of the negative 
psychosocial effects of losing a breast (28). Furthermore, breast recon-
struction following mastectomy is oncologically safe. A recent meta-
analysis found that the risk of breast cancer recurrence among patients 
with breast cancer who underwent mastectomy and immediate breast 
reconstruction was equivalent to those who underwent mastectomy 
alone (OR 0.98 [95% CI 0.62 to 1.54]) (29). Furthermore, breast 
reconstruction can achieve a high level of satisfaction and better 
psychosocial outcomes for patients (30-32).

Nevertheless, the rate of breast reconstruction has remained 
relatively low (<30%) in North America (33,34) compared with 
countries such as France (>80%) (35). Factors that are significantly 
associated with a lower rate of reconstruction among breast cancer 
patients include African American race or other minority races (versus 
Caucasian), nonmetropolitan (versus metropolitan) dwelling, receipt 
of radiation therapy, older age, married (versus never married or wid-
owed) and unilateral mastectomy (versus prophylactic mastectomy 
of contralateral breast) (36-38). Other reasons for not undergoing 
reconstruction may include the presence of comorbidities or patient 
preference (39).

A proposed  pathway for integrating breast reconstruction with 
mastectomy is shown in Figure 1. Adoption of this pathway would 
standardize the approach to women undergoing mastectomy and 
improve access to immediate breast reconstruction (40).
Recommendations: Patients who are to undergo either prophylactic 
or therapeutic mastectomy should have access to breast reconstruction 
consultation. Various patient and treatment factors affect options, risks 
and outcomes of a woman’s breast reconstruction. Consultation with a 
specialist in breast reconstruction can provide a patient with a special-
ized treatment plan and anticipated outcomes so she can determine 
whether breast reconstruction is appropriate. Table 1 presents factors 
that may limit the options and outcomes of breast reconstruction.

II. What types of breast reconstruction are available?
Prosthetic implants and autologous tissue are available for breast 
reconstruction procedures. No randomized controlled trials have been 
performed to compare these two main methods of reconstruction in 
terms of cosmesis, complications and oncological safety in patients 
with breast cancer. Furthermore, the few observational studies avail-
able in the literature have used varying, nonstandardized measures to 
assess aesthetic outcomes (41,42). Factors such as cost (43), pain (44), 
aesthetics (45-47), feasibility with radiotherapy (48,49) and complica-
tion rates (50-53) have been used to rank one reconstructive proced-
ure over another.

The available data suggest that there are pros and cons to each 
method. Transverse rectus abdominis musculocutaneous (TRAM) flap 
tends to be associated with greater aesthetic satisfaction than pros-
thetic reconstructions, but may cause more difficulties functioning at 
work or school, performing vigorous physical activities, participating 
in community or religious activities, and visiting with relatives (54). 
Lower complication rates have been observed with immediate 
expander/implant reconstructions (21.7%), versus latissimus dorsi 
(LD) flap reconstructions (67.9%) or TRAM flap reconstructions 
(26.9%), while reoperation rates were lower for TRAM flap recon-
struction (5.8% versus 11.3% for expander/implant and 10.7% for LD 
flap) (55). While implant-assisted LD reconstruction and tissue-only 
autologous LD flap reconstruction have demonstrated equivalent 
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short-term (zero to three months) and long-term (four to 12 months) 
complication rates (66% versus 51%, respectively [P=0.062] and 48% 
versus 45%, respectively [P=0.845]), role functioning and pain were 
significantly worse in the tissue-only group (P=0.002 for both) (56).
Recommendations: Several types of breast reconstruction are avail-
able: these include implant-based reconstructions, combination recon-
structions (ie, LD flap with implant), and autologous flap 
reconstructions using deep inferior epigastric perforator (DIEP), 
TRAM, or superficial inferior epigastric artery flaps. There is no evi-
dence 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 surgeons and the patient after providing 
counselling on the benefits and limitations of each procedure. Table 1 
presents factors that may influence the type of reconstruction to be 
performed.

III. What is the appropriate timing of breast reconstruction?
In women undergoing breast reconstruction, the procedure can be 
performed immediately (ie, at the time of mastectomy), early (ie, 
within one year) or delayed (ie, more than one year later). The 
psychological morbidity and distress associated with delayed recon-
struction has been reported to be higher than that of immediate or 
early reconstructions (10,15,16). Regarding safety, mastectomy alone 
and mastectomy with immediate breast reconstruction have been 
shown prospectively to be equivalent at a median 70 months follow-up 
in terms of local recurrence (5.2% for immediate versus 9.4%), 
regional metastases (1.4% for immediate versus 1.3%), distant metas-
tases (13.9% for immediate versus 16.4%), and overall survival (HR 
1.03) and disease-free survival (HR 0.99). Radiotherapy was not given 
to any patients (57). Furthermore, a meta-analysis by Gieni et al (34) 
found no differences in terms of the risk of recurrence between patients 
who underwent immediate reconstruction and those who underwent 

mastectomy alone. Guidelines regarding this issue generally indicate 
that immediate reconstruction is as safe oncologically as delayed recon-
struction and offers patients an improved psychological profile (23-27).

However, the need for adjuvant therapy, particularly radiotherapy 
in patients with T1/T2 node-positive breast cancer, T3/T4 breast 
cancer and any stage breast cancer treated with neoadjuvant chemo-
therapy (58), complicates breast reconstruction following mastectomy. 

TaBle 1
Clinical factors to consider when deciding the timing and method of reconstruction

Clinical factor
          Guidance according to reconstruction type

evidence*Immediate Delayed
Cancer-related factors
   Ductal carcinoma in situ Acceptable Acceptable Moderate
   T1 or T2 tumours Acceptable Acceptable Moderate
   T3 or T4 Not recommended Acceptable Moderate
   Inflammatory breast cancer Not recommended Acceptable Insufficient
   Multicentric tumours Acceptable Acceptable Insufficient
   Suspicious, palpable axillary nodes Not recommended Acceptable Insufficient
   Positive premastectomy SLNB Not recommended Acceptable Moderate
Treatment-related factors
   Previous radiotherapy Acceptable; favours autologous Acceptable; favours autologous Good
   Prophylactic mastectomy Acceptable Acceptable Good
   Additional delay to surgery >3 weeks Not recommended Acceptable Insufficient
   Previous nononcological breast surgery Acceptable Acceptable Moderate
   After preoperative systemic therapy Acceptable Acceptable Good
   Before adjuvant chemotherapy Acceptable Acceptable Good
   Before adjuvant radiotherapy Not recommended Acceptable Good
   Previous diagnostic/excisional biopsy Acceptable, but may affect skin sparing Acceptable Insufficient
Patient factors
   Older age Acceptable, but may affect risks Acceptable, but may affect risks Moderate
   Obesity Acceptable, but may affect risks Acceptable, but may affect risks Moderate
   Diabetes Acceptable, but may affect risks Acceptable, but may affect risks Moderate
   Smoking Acceptable, but may affect risks Acceptable, but may affect risks Moderate
   Patient preference Acceptable Acceptable Moderate
   Planned future pregnancy Acceptable; favors implants Acceptable; favours implants Insufficient

*Evidence levels: good – at least one well-designed randomized controlled trial or several comparative studies; moderate – noncomparative observational studies 
(ie, prospective and/or retrospective cohorts); insufficient – case reports or anecdotal evidence only (recommendations were consensus based in the absence of 
moderate or good evidence). SNLB Sentinel lymph node biopsy

Figure 1) Algorithm for the integration of breast reconstruction with pro-
phylactic or therapeutic mastectomy
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As a result, there has been much debate regarding the timing of 
mastectomy in patients requiring radiotherapy. Most guidelines that 
address the timing of adjuvant radiotherapy recommend that breast 
reconstruction be delayed, or at least, discussed in a multidisciplin-
ary setting (22,24,27). Retrospective data from 102 breast cancer 
patients showed that late complications were significantly higher 
among patients who underwent immediate reconstruction followed 
by radiotherapy versus those who underwent radiotherapy followed by 
delayed TRAM flap reconstruction (87.5% versus 8.6%; P<0.001); the 
mean radiotherapy dose was 50 Gy to 51 Gy (59). Studies investigat-
ing complications in autologous reconstructions in patients under-
going radiotherapy have all demonstrated increased adverse events 
and events such as fat necrosis and major infection (60,61). A more 
recent meta-analysis of postoperative morbidity following immedi-
ate or delayed breast reconstruction (n=1105) found that patients 
undergoing radiotherapy were more likely to experience morbidity 
(OR 4.2 [95% CI 2.4 to 7.2]) but that autologous reconstruction 
was associated with less morbidity than implant-based reconstruction 
(OR 0.21 [95% CI 0.1 to 0.4]). Overall, this study found that delaying 
reconstruction until after radiotherapy had no significant effect on 
outcome (OR 0.87 [95% CI 0.47 to 1.62]) (62). Complications (eg, 
capsular contracture, pain, exposure and implant removal) among 
patients undergoing reconstruction with implants are also more fre-
quent in patients receiving radiotherapy (63,64). A prospective study 
comparing timing of radiotherapy on permanent implants versus on 
tissue expanders (all two-stage immediate with subpectoral tempor-
ary expanders and permanent implants) found that the rate of failure 
(ie, removal of the implant, leaving the chest wall flat or change to a 
flap-based technique) was significantly higher when radiotherapy was 
delivered at the tissue expander stage rather than at the permanent 
implant stage (40% versus 6.4%; P<0.0001). The capsular contracture 
rate was similar for both groups (65). Retrospective data have shown 
that upfront staging sentinel lymph node biopsy may be useful in 
determining the probability of postmastectomy radiotherapy in clinic-
ally node-negative patients (66-71). No randomized controlled trials 
have been conducted to compare upfront staging with intraoperative 
staging in the setting of immediate reconstruction. Therefore, a rec-
ommendation cannot be made for or against either strategy.

Data suggest that immediate reconstruction can be safely inte-
grated with chemotherapy without a significant impact on complica-
tions. A prospective randomized trial comparing modified radical 
mastectomy to neoadjuvant chemotherapy or hormone therapy fol-
lowed by modified radical mastectomy (72) found that there was no 
significant difference in the risk of complications and that immedi-
ate breast reconstruction was not an independent predictor of com-
plications. The American College of Surgeons National Surgical 
Quality Improvement Program’s reported wound complication rate 
among breast cancer patients receiving neoadjuvant chemotherapy 
followed by surgery was low (3.1%), with a nonsignificant trend 
toward increased complications in those who underwent immediate 
reconstruction (OR 1.58 [95% CI 0.98 to 2.58]) (73). Similar data 
have been reported elsewhere (74-81). It is important to acknow-
ledge that reconstruction may impact the time to chemotherapy, but 
not necessarily in a clinically significant manner. A retrospective 
comparative study found that the mean time period between surgery 
and commencement of adjuvant treatment was 15 days longer in the 
immediate reconstruction group; delays were related to surgical com-
plications (82). A prospective series of 391 consecutive women who 
underwent mastectomy or mastectomy and immediate reconstruc-
tion showed a statistically significant increase in the median time to 
chemotherapy (6.8 weeks for mastectomy alone versus 8.5 weeks for 
immediate reconstruction; P=0.01) (75); however, both remain 
within the generally accepted timeframe of systemic therapy com-
mencing no longer than 12 weeks postoperatively. For women who 
have no requirements for adjuvant or neoadjuvant treatment (ie, 
those undergoing prophylactic mastectomy) there is no reason to 
delay breast reconstruction.

Recommendations: Patients undergoing prophylactic mastectomy 
should be considered for immediate breast reconstruction (ie, at the 
time of surgery). Patients undergoing therapeutic mastectomy who do 
not require postmastectomy radiotherapy should also be considered for 
immediate breast reconstruction because there is sufficient evidence to 
support the oncological safety of immediate reconstruction in these 
patients. Patients for whom radiotherapy is planned or highly likely 
should be discussed for breast reconstruction appropriateness in a 
multidisciplinary setting. In general, reconstruction should be delayed 
until after treatment with radiotherapy has been completed. For  
patients in whom the likelihood of radiotherapy after mastectomy is 
uncertain (eg, clinically staged node-negative T1 or T2 tumours), an 
‘upfront’ staging sentinel lymph node biopsy could be considered as a 
separate, outpatient procedure to assist in determining the probability 
of postmastectomy radiotherapy before proceeding with mastectomy 
and immediate reconstruction. Data regarding the benefits and limita-
tions of an ‘upfront’ sentinel lymph node biopsy are limited to retro-
spective case series only. Until randomized data are available to 
compare ‘upfront’ staging with intraoperative nodal evaluation or 
awaiting final pathological staging, one strategy cannot be recom-
mended over another. Patients receiving other therapies, including 
chemotherapy, can be safely offered breast reconstruction, with no 
evidence of adverse effects on the outcome of reconstruction and no 
clinically important delay in chemotherapy or adverse effect on the 
efficacy of chemotherapy. Patients for whom immediate breast recon-
struction is desired but is not appropriate may be considered for 
delayed breast reconstruction as an acceptable alternative.

IV. Which factors can affect the outcomes of breast reconstruction?
Outcomes of breast reconstruction may be influenced by both patient 
and tumour characteristics, which should be carefully assessed at the 
time of initial consultation. Reconstruction failure, defined as the need 
for a second operative intervention, including ablation/removal or 
replacement of a prosthesis, has been associated with larger tumour size 
(T3/T4), smoking and lymph node positivity in a study evaluating 
patients who undwent immediate implant-based reconstruction. The 
rate of failure was 7% for patients with none of these factors, 15.7% for 
patients with one, 48.3% for patients with two and 100% for patients 
with all three factors, accurately predicting 80% of failures (83). In a 
study involving patients who underwent both implant and autologous-
based immediate reconstruction (n=374), a follow-up survey five years 
post-treatment found that the receipt of reconstruction did not 
vary according to body mass index (BMI): BMI <25 kg/m2 (53%); 
BMI 25 kg/m2 to 30 kg/m2 (48%); BMI >30 kg/m2 (45%) (P=0.43). 
However, reconstruction type did vary according to BMI: TRAM flaps 
were performed in 53% of patients with BMI >30 kg/m2 versus 26% of 
patients with BMI <25 kg/m2 (P=0.01). Patient satisfaction with sur-
gical decision making and surgical outcomes was similar across BMI 
categories (84). Guidelines published by the National Comprehensive 
Cancer Network (NCCN) (21) and the Massachusetts Board of 
Registration in Medicine Expert Panel (27) list previous cancer therapy 
(ie, chemotherapy, radiotherapy), body composition and smoking status as 
factors to consider when selecting patients for reconstruction. The NCCN 
also adds comorbidities and patient concerns as factors to be considered.
Recommendations: Factors that should be weighed when considering 
candidates for any breast reconstruction (immediate or delayed) 
include previous, concurrent or known future breast cancer treatment, 
patient comorbidities, body habitus, previous and current smoking 
status, behavioural/lifestyle factors, tumour stage and location, and risk 
of relapse (Table 1).

V. What is the appropriate extent of mastectomy?
The extent of mastectomy is an important factor affecting both 
cosmesis and functioning. A meta-analysis of data from nine studies 
including >3700 patients showed that skin-sparing mastectomy with 
immediate reconstruction was equivalent to conventional mastec-
tomy without reconstruction in terms of local recurrence (6.2% for 
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skin-sparing versus 4.0%; OR 1.25 [95% CI 0.81 to 1.94]) and distant 
relapse (10.0% for skin-sparing mastectomy versus 12.7%; OR 0.67 
[95% CI 0.48 to 0.94]) (85). Consistent with these findings, some 
currently published guidelines recommend skin-sparing mastectomy 
as an acceptable approach (21,24,27). Nevertheless, skin-sparing 
mastectomy may be underutilized (86).

Nipple-sparing mastectomy performed in the setting of immediate 
reconstruction can achieve good cosmetic results (87) without recur-
rence when patients are carefully selected (ie, no disease within 2 cm 
of the nipple) (88). A prospectively maintained database of patients 
(n=428) undergoing nipple-sparing mastectomy with immediate 
breast reconstruction for in situ cancer (16.9%), invasive cancer 
(45.8%) or prophylactic risk-reduction (37.3%) revealed a locoregional 
recurrence rate of 2% overall (median follow-up 28 months) and 2.4% 
among those with at least three years’ follow-up (median follow-up 
45 months). Nipple tissue contained in situ cancer in 11 (1.7%) 
breasts and invasive cancer in nine (1.4%) (89). In a separate 
study, at 22.5 months, no local or regional recurrences were appar-
ent in 45 prophylactic and 53 therapeutic mastectomies, among 
patients with tumours ≤3 cm in size and ≥2 cm from the nipple, no 
clinical invasion of the nipple-areola, no multicentric disease, nega-
tive intraoperative retroareolar frozen section and no nodal disease 
(90). The reported rate of nipple necrosis is quite low (approximately 
≤1%) (91). Despite these and other studies (92,93) reporting promis-
ing results with nipple-sparing mastectomy, there are currently no 
randomized controlled trial data on the oncological safety of nipple-
sparing compared with conventional skin-sparing mastectomy. 
Therefore, nipple-sparing mastectomy is generally not recommended 
for patients with malignancy (21,24,27).
Recommendations: Skin-sparing mastectomy is acceptable for any 
patient who is a candidate for immediate breast reconstruction. Nipple-
sparing mastectomy is generally not recommended for patients with 
malignancy. The decision as to whether to pursue a nipple-sparing 
procedure requires multidisciplinary input and discussion between the 
surgeons and the patient about potential additional risks associated with 
this approach.

VI. What are the risks and benefits associated with breast 
reconstruction?
As with any major surgery, complications can occur with breast recon-
struction. The most common complications associated with autolo-
gous flap reconstructions are flap necrosis (5%), abdominal hernia or 
weakness (4%), infections (5%) and seroma (4%) (94). Reoperation is 
often required in patients who develop flap necrosis (95). Less com-
mon complications include bleeding and chronic pain (95,96). DIEP 
flaps have been shown to carry a higher risk for fat necrosis and flap 
loss (96) but lower donor-site morbidity (ie, bulge formation, hernia) 
(97,98) compared with muscle-sparing TRAM flaps. In patients who 
undergo implant-based breast reconstruction with human acellular 
dermal matrix (HADM), the total complication rate is approximately 
15% and the most common complications are mastectomy flap necro-
sis (7%), infection (5%) and seroma (5%) (96). Mastectomy flap 
necrosis can necessitate reoperation and removal of the implants (86). 
As with autologous reconstruction, implant-based reconstruction may 
be associated with bleeding (86) and chronic pain (95,96). Implant 
rupture or malposition (63,64) and capsular contracture may occur 
more frequently in patients undergoing radiation therapy (83,99). 
Capsular contracture may be lower with the use of textured implants 
compared with smooth implants (100). In a very small group of 
patients with implants, anaplastic large cell lymphoma (ALCL) has 
been observed; however there is no evidence to conclude that breast 
implants cause ALCL (101) and most of the 34 cases reported up to 
2010 were alive and well at the time of publication (102). The 
American Society of Plastic Surgeons and the American Society for 
Aesthetic Plastic Surgery have stated that ALCL is extremely rare, 
that the risk of women with implants developing ALCL is extremely 
low, and that breast implants are safe and effective (103).

Recommendations: Patients should be made aware that breast recon-
struction is a complex, major, multistep surgery and that complications 
can occur with any reconstruction. Patient expectations should be 
assessed before surgery to optimize satisfaction. In addition, patients 
should be made aware that cosmetic results may vary from patient to 
patient and that the reconstructive surgery will not restore the breast 
to its original appearance. Complications can occur with each type of 
reconstructive procedure. The most common complications associated 
with autologous reconstructions include seroma, scarring, hematoma, 
chronic back pain, flap failure, abdominal weakness, bulge or hernia, 
and necrosis; DIEP flaps carry a higher risk for fat necrosis and flap loss 
but lower donor-site morbidity (ie, bulge formation, hernia) compared 
with TRAM flaps. The most common complications associated with 
implant-based reconstructions include mastectomy skin flap necrosis, 
infection, seroma, hematoma, chronic breast pain, implant rupture or 
malposition, and capsular contracture. Textured implants carry a lower 
risk for capsular contracture compared with smooth implants.

VII. What is the appropriate post-breast reconstruction surveillance?
Imaging records from 227 patients with a history of postmastectomy 
breast reconstruction due to cancer showed that among 116 (51%) 
patients who underwent surveillance mammography of the recon-
structed breast, only one recurrent cancer was detected in an autolo-
gous tissue flap reconstruction (0.86% detection rate of nonpalpable 
recurrent cancer), with a recall rate of 4% (104). Among 54 (24%) 
patients who presented with symptoms relating to breast reconstruc-
tions (most commonly lump or swelling), one-half were subsequently 
found to have no significant abnormality and one-third (29%) were 
found to have fat necrosis. Only four recurrences were found (105). 
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 (106).
Recommendations: There is no evidence to support routine screening 
mammography of the reconstructed breast in the absence of a palpable 
recurrence or symptoms of recurrence. Fat necrosis is a common and 
benign mammographic finding in patients with reconstructed breasts. 
Patients with suspicious masses or symptoms should be referred to a 
surgeon for examination and further workup.

VIII. What is the role of acellular dermal matrix in implant-based 
breast reconstruction?
Over the past decade, HADMs have been increasingly used to facilitate 
standard two-stage expander/implant immediate breast reconstructions 
as well as single-stage ‘direct-to-implant’ techniques. Aesthetic advan-
tages 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 (107-109). 
Data from meta-analyses have revealed slightly higher rates of seroma, 
infection and flap necrosis for HADM-assisted reconstructions compared 
with traditional, non-HADM-assisted techniques (110,111), although 
pooling of early results from multiple surgeons’ initial experiences with 
the product may have biased the results (112). More recent studies have 
demonstrated that with judicious patient selection and precise intrao-
perative technique (113,114), superior aesthetic results can be achieved 
with a safety profile that is comparable with or superior to (115) reported 
series of traditional, non-HADM-assisted approaches (116-118). Certain 
questions surrounding HADM-assisted reconstruction have not yet been 
definitively answered, particularly whether the use of HADM results in 
reduced postoperative pain, shorter hospital stays and reduced expander 
fill times compared with traditional techniques (119,120). A multicentre 
prospective cohort study evaluating HADM-assisted immediate 
expander-based breast reconstruction (121) reported an overall compli-
cation rate of 4.6% (three of 65 breasts). The multicentre Canadian trial 
(NCT00956384) (122) comparing HADM-assisted single-stage, ‘direct-
to-implant’ reconstruction with conventional two-stage expander 
implant reconstruction is currently underway and should clarify the role 
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of HADM in ‘direct-to-implant’ reconstructions, and will also examine 
the cost effectiveness of the procedure.
Recommendations: The use of 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 postoperative seroma, infection and 
mastectomy skin flap necrosis in HADM-assisted prosthetic recon-
struction when compared with traditional, non-HADM-assisted tech-
niques. Based on consensus, the use of HADM in breast reconstruction 
should be at the discretion of the reconstructive surgeon in consulta-
tion with the patient and oncological team. Indications to use HADM 
include direct-to-implant single-stage reconstruction, and to gain 
increased control over infra- and lateral mammary fold position and 
ptosis in the setting of two-stage expander implant reconstruction.

IX. What is the role of autologous fat grafting as an adjunct to 
breast reconstruction?
As an adjunct to primary breast reconstruction, adipose tissue can be 
harvested and refined, then injected in small aliquots into the recon-
structed breast, theoretically providing better structure and contour 
than could be achieved with an alloplastic or autologous reconstruc-
tion alone. There are currently no data from clinical trials or meta-
analyses investigating autologous fat grafting (lipofilling). 
Observational studies have reported that patient-rated and surgeon-
rated aesthetic satisfaction is high and well correlated (123,124). 
There are only limited data regarding the long-term oncological safety 
of lipofilling; however, one retrospective review did show that after a 
mean follow-up period of >40 months, fat grafting did not affect local 
tumour recurrence or survival (125). The most common complications 
with autologous fat grafting include fat necrosis (3.6%), oil cysts 
(1.8%) and infection (0.9%) (126-128). Complications appear to be 
higher with implant-based reconstructions compared with autologous 
flap reconstructions (129). Prosthetic durability of lipofilling is not 
well understood at this time (130).
Recommendations: There are currently only limited data regarding 
the long-term oncological safety and long-term contour benefits of 
lipofilling for contour regularities after breast reconstruction. Data 
from comparative studies and case reports suggest that patient satisfac-
tion is good; however, more data are needed before a recommendation 
for its use can be made.

CONCLUSIONS
To our knowledge, the present analysis is the most comprehensive 
systematic review to date on breast reconstruction following prophyl-
actic or therapeutic mastectomy. We have presented data to show that 
breast reconstruction is oncologically safe and improves patient satis-
faction and psychosocial well-being. There are many options for breast 
reconstruction, from the timing of the surgery with respect to mastec-
tomy, to whether autologous tissue, an implant with autologous tissue 
or an HADM is used. Regardless, women undergoing mastectomy for 
prophylactic or therapeutic reasons should be given access to a recon-
struction consultation.

SUMMARY
Breast reconstruction consultation should be made available to inter-
ested patients undergoing prophylactic or therapeutic mastectomy.  
Ideally, reconstruction in appropriate patients should be performed at 
the time of mastectomy, whenever possible. When immediate recon-
struction is not performed, delayed reconstruction should be con-
sidered. Typically, reconstruction should be delayed until after 
treatment with radiotherapy has been completed. The implementa-
tion of immediate reconstruction requires, at minimum, resources to 
coordinate operating room time between the general and plastic sur-
geons, as well as infrastructure to facilitate multidisciplinary case dis-
cussions as appropriate.
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