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SUMMARY

Post-mastectomy immediate breast reconstruction in the US continues to experience an upward 

trend owing to heightened awareness, innovations in reconstructive technique, growing evidence 

of improved patient reported outcomes and shifts in mastectomy patterns. Women with unilateral 

breast cancer are increasingly electing to undergo contralateral prophylactic mastectomy, instead 

of unilateral mastectomy or opting for breast conservation. The ascent in prophylactic surgeries 

correlates temporally to a shift towards prosthetic methods of reconstruction as the most common 

technique. Factors associated with the choice for implants include younger age, quicker recovery 

time, along with documented safety and enhanced aesthetic outcomes with newer generations of 

devices. Despite advances in autologous transfer, its growth is constrained by the greater technical 

expertise required to complete microsurgical transfer and potential barriers such as poor relative 

reimbursement. The increased use of radiation as an adjuvant treatment for management of breast 

cancer has created additional challenges for plastic surgeons who need to consider the optimal 

timing and method of breast reconstruction to perform in these patients.
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EPIDEMIOLOGY AND CHANGES IN MASTECTOMY PATTERNS

Breast cancer is the most common malignancy in women worldwide as reported by the 

World Health Organization contributing over 25% to new cancer cases diagnosed in 

2012(excluding non-melanoma skin cancer) [1]. For the current year 2017, the North 

American Association of Central Cancer Registries American Cancer Society estimates 

252,710 new invasive cancer cases, 63,410 cases of carcinoma in situ, and 40,610 breast 

cancer-specific deaths [2]. Breast cancer incidence is projected to exceed all cancers by 

2020, according to a recent population-based National Cancer Institute’s Surveillance, 

Epidemiology, and End Results (SEER) database study [3]. With increasing numbers of 

women diagnosed with and surviving breast cancer, it is critical to stay acquainted with 

current trends in surgical care including breast conservation surgery, mastectomy and 

reconstruction.
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Breast conservation surgery (BCS) with organ preservation, compared to the alternative of 

mastectomy, gained momentum following the results of large clinical trials which 

demonstrated equivalent long-term survival [4–6] albeit with a higher local recurrence[7]. 

More recently, over the last 5–10 years, however, there has actually been a relative decline in 

the number of lumpectomies performed. Interestingly, the decline in lumpectomy rates 

correlates with an increase in the number of bilateral, not unilateral mastectomies [Figure-1]

[8]. In a National Cancer Database (NCDB) analysis, the annual rate of contralateral 

prophylactic mastectomy (CPM) increased by 14 % with a decline in BCS by 2% per year 

from 2005–2011[8]. Although some women with a strong family history or genetic 

predisposition (e.g. BRCA1/2) do benefit from bilateral prophylactic mastectomy (BPM)[9], 

this oncologic benefit does not extend to the majority of women with unilateral breast cancer 

who opt for CPM [10] [11–21].

The choice between BCS or unilateral mastectomy (UM) versus CPM is complex; studies 

have tried to explain the rationale and to elicit the drivers of the trend toward CPM. 

Treatment factors including MRI at diagnosis, increase in the frequency of prior negative 

breast biopsies, and availability of immediate breast reconstruction (IBR) are associated with 

CPM [22]. Younger age, White or non-Black ethnic origin, and private health insurance are 

also commonly cited [23, 24].

Position statements as well as campaigns by the Society of Surgical Oncology, and 

regulatory guidelines by American Society of Breast Surgeons (ASBrS) have been created to 

address the increasing rate of CPM. For example, in 2016, the ASBrS issued an evidence-

based consensus statement, which recommends BCS in the setting of all appropriately 

eligible patients and to consider neoadjuvant therapy and or oncoplastic approaches to 

preserve the native breast whenever possible [25].

In an effort to better understand why women increasingly choose CPM, healthcare providers 

are interested in better understanding its impact on health-related quality of life (HR-QoL). 

The Mastectomy Reconstruction Outcomes Consortium (MROC) carried out a multicenter 

prospective cohort study, which assessed patient-reported outcome along with the post-

operative morbidity in women of 18 and older with a diagnosis of unilateral in situ or 

invasive breast cancer. The results revealed that patients choosing CPM with bilateral 

implant-based reconstruction experienced significantly improved satisfaction with breasts as 

measured by the BREAST-Q along with reductions in anxiety and worry about future cancer 

episodes on the GAD-7 and PROMIS-29 anxiety inventories. Not surprisingly, CPM was 

associated with greater rates of complications whether a patient received prosthetic or 

autologous reconstruction[26] [27]. In a separate study looking at the contribution of various 

factors, young age and availability of IBR, explained the greatest variation in receipt of CPM 

with the coefficient of determination being 32% and 29% respectively[8]. Other reasons 

invoked by patients who choose CPM pertain to psychological aspects of cancer such as fear 

of additional cancer episodes, peace of mind, and avoidance of future surveillance 

imaging[28, 29].

Lastly, the increased utilization of CPM raises ethical issue for physicians. In the current 

patient-centered model of health care advocated by the Institute of Medicine, physicians are 
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increasingly faced with the tension between honoring the patient’s autonomy to choose 

CPM and the goal to “first do no harm”. Studies have shown discordance between patients’ 

and physicians’ beliefs about the benefits of CPM [30–34]. In some instances, surgical 

oncologists may be hesitant to even offer or discuss CPM, causing a breakdown in the 

shared decision-making process with their patients [35].

THE RATE OF BREAST RECONSTRUCTION

The United States has experienced a gradual rise in both immediate and delayed breast 

reconstruction over the past few decades [Figure-2] [14, 36]. A variety of factors are 

contributory. Perhaps, the most important was implementation of the Women’s Health & 

Cancer Rights Act in 1998, in which payers were required to provide benefits for 

mastectomy-related services including, but not limited to, all stages of reconstruction and 

surgeries aimed to restore symmetry between the breasts. Recent information on disparities 

in reconstruction rates across the nation highlighted the fact that many women were unaware 

about breast reconstruction or insurance benefit coverage [37, 38]. As a result, individual 

states, such as NY, now have legislation which mandates information be given to women 

about breast reconstruction, or have a consultation with a plastic surgeon after diagnosis 

with breast cancer [14, 37]. Multiple advocacy groups and campaigns through social media 

have also increased the national presence of breast disease, and have heightened awareness 

about the improved HR-QoL benefits associated with breast reconstruction. Jointly, these 

factors contributed to the upsurge in the proportion of women obtaining breast 

reconstruction with rates as low as 8% in 1995 to recently published rates of about 41% in 

2013 based on an NCDB analysis [39, 40]. The latest rate of IBR for 2014 using the 

American College of Surgeons National Surgical Quality Improvement Program data was 

reported to be as high as 54% of invasive cancer cases and 63% of ductal carcinoma in situ 

cases [41].

THE PARADIGM SHIFT TOWARDS IMPLANT-BASED RECONSTRUCTION

A multitude of factors have contributed to a growth in the number of implant-based breast 

reconstructions performed in the US. One reason is reversal of the moratorium on use of 

silicon implants for reconstruction by the US Food and Drug Administration in 2006 along 

with greater long-term data on safety [42]. The second explanation is the increase in number 

of bilateral mastectomies. Women, who chose bilateral mastectomy (BM), compared to UM, 

not only have higher reconstruction rates, but also are more likely to opt for prosthetic 

techniques. In a longitudinal trend analysis of the NIS database from 1998–2008, the rate of 

implant reconstructions increased 11% yearly, with a greater increase in the setting of BM 

compared to UM (22% vs. 6%). As of 2002, implants surpassed autologous techniques as 

the most common method of breast reconstruction performed in the US [Figure-2][14].

Several additional elements may have secondarily contributed to expanded implant use. For 

instance, advancement in mastectomy techniques including nipple-sparing procedures allow 

for improved aesthetic benefits. Silicone implants are also now available in greater varieties 

of sizes and shapes (e.g. anatomical/teardrop,) allowing for enhanced and individualized 

outcomes. Introduction of acellular dermal matrices, although unproven in long-term patient 
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outcomes and satisfaction, have also led to progress in creating a subjectively more natural 

appearing lower pole to the breast mound[43]. Adjunctive procedures such as fat grafting are 

increasingly popular in the setting of implants, as greater technical modifications have been 

made to make this a more reliable adjunctive technique. As elicited in an MROC study, the 

role of patient-centric drivers such as psychological benefits of eliminated surveillance 

consequent to CPM, and enhanced aesthetic outcomes due to implant-based reconstruction 

cannot be understated, especially in young patients [44]. Furthermore, factors such as 

decreased operative hours as well as post-operative recovery period may incentivize both 

surgeons’ and patients’ decision towards implants.

CURRENT STATUS OF AUTOLOGOUS BREAST RECONSTRUCTION

Despite mounting evidence of superior long-term satisfaction and improved HR-QoL 

associated with autologous techniques [45–48], the US has paradoxically experienced a 

relative decline in the proportion of patients undergoing this method of reconstruction 

[Figure-2][14]. Although the advent of perforator flaps such as DIEP, SIEA SGAP, PAP, 

TUG, would seemingly offer women greater choice and opportunity to minimize donor-site 

morbidity, microvascular transfer is inherently complex with increased demands placed on 

practitioners as well as the healthcare system.

When compared to the historic gold standard of pedicle TRAM flaps, the time it takes to 

complete a single autologous transfer, in most surgeons’ hands, is longer when using 

microsurgical techniques. Overall this may limit the number of procedures accomplished. 

There is also likely an insufficient supply of surgeons to perform free flaps, creating a 

disparity for ABR, restricting its availability to high volume academic microsurgical centers. 

Moreover, lack of residents in non-academic medical centers to assist intra-operatively or to 

help with postoperative care is another reason why some hospitals may not offer autologous 

transfer [49]. The relatively limited volume of tissue provided by non-abdominal donor sites 

has also had other downstream effects that make ABR ever more challenging. For example, 

stacked flap techniques using two separate free flaps for a single breast reconstruction are 

now commonplace. Lastly, plastic surgery trainees increasingly seek additional fellowship 

training to master the nuances of microvascular tissue transfer and to practice it in a time 

efficient manner before entering the workforce. All of the aforementioned aspects of ABR 

are reflected in a recent survey of members of the American Society for Reconstructive 

Microsurgery, reported a significant decline in the microsurgical proportion of their practice 

with career advancement [50].

Another potential impediment to autologous transfer is physician payment. Medicare 

reimbursement for tissue-based procedures significantly declined during 2000–2010, 

whereas that for implants remained relatively stable [51]. According to a nationwide survey 

of 312 members from American Society of Plastic Surgeons, 95% of the reconstructive 

surgeons enjoyed technical aspects of performing ABR and found it personally rewarding, 

but nearly half of them reported having reduced their reconstruction volume over the 

previous year, due to poor reimbursement. In a multivariable analysis, longer years of 

practice and perceived financial constraint independently predicted lower volume of 

reconstructive surgery [49]. When comparing rates of reimbursement per operation room 
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(OR) utilization hour in a single institutional study, the average physician payment for IBR 

using flaps compared to implants was lower by 55% in 2006 ($322. vs. $587 per OR hour). 

This disparity grew even further in 2011, free flaps included, to 66% ($535 vs. $1622 per 

OR hour)[52]. The differential physician compensation favoring implants may have played a 

role in the lack of rise in ABR. These financial constraints necessitate furthering 

understanding along with integration of value, into the reimbursement metric. Healthcare 

payment legislation, such as Medicare Access and Children’s Health Insurance Program 

Reauthorization Act, which places increased emphasis on outcomes, represents a shift 

towards value, as opposed to volume.

RADIOTHERAPY AND IMMEDIATE BREAST RECONSTRUCTION

Although the rate of reconstruction is lower in the setting of post-mastectomy radiation 

therapy (PMRT), compared to non-radiated patients, PMRT appears to be a diminishing 

relative contraindication to IBR [53–55] [56–58]. A population-based SEER database study 

of 5481 radiated patients reported that the proportion of IBRs almost doubled (14% to 25%) 

over the decade of 2000 [59]. Interestingly, the annual increase in the rates of reconstruction 

among radiated patients was steeper than that in non-radiated ones for both implants (15% 

versus 11%), as well as flap-based reconstructions (8% versus 6%). By 2008, implant-based 

reconstruction surpassed ABR as the more common method of reconstruction in the setting 

of PMRT [39].

Several factors likely explain these trends. Traditional indications of radiotherapy included 

tumor size of 5 cm or larger, involvement of four or more lymph nodes, and extension to 

skin or muscle; however, increasing numbers of patients are offered irradiation by many 

institutions including those with fewer lymph nodes and smaller tumor size [60–62]. It is not 

uncommon for a woman with a single involved lymph node to receive PMRT in our center. 

Also, early breast mound replacement provides psychological benefit to women as they 

receive adjuvant treatments for their cancer. Studies report improved HR-QoL among 

radiated patients who undergoing immediate compared with delayed breast reconstruction 

[53, 54, 63–66]. As such, plastic surgeons must increasingly balance their reconstruction 

planning along with the anticipated need for adjuvant treatments [60, 67, 68]. That said, a 

well-defined algorithm for breast reconstruction in the setting of PMRT is lacking.

An important question to consider, while planning treatment, is whether or not outcomes are 

acceptable with radiation to flaps, tissue expanders or permanent implants. A single 

institutional longitudinal study of patients treated from 2003–2012 by a single surgeon 

compared outcomes in patients who received radiation to permanent implants versus tissue 

expanders [69]. Patients with radiated expanders experienced significantly higher six-year 

implant failure rate compared to those with radiated implants (32% vs.16% respectively; 

p<0.01). The finding that radiotherapy to the expander may compromise long-term 

outcomes has been supported by other studies including a meta-analysis [70, 71]. 

Nonetheless, a significantly greater proportion of patients with radiated expanders reported 

higher satisfaction and lower rate of grade-IV capsular contracture compared to their 

counterparts. Patients requiring radiation and opting for implant-based reconstruction must 

weigh the trade-offs associated with the varying timing of radiotherapy.
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The high failure rate associated with implant-based reconstruction in the setting of PMRT 

has lead some plastic surgeons to favor autologous techniques. A systemic review of 25 

observational studies of patients who underwent ABR demonstrated comparable rates of 

complication and revisionary surgery in both radiated and non-radiated groups; however, 

radiated patients were significantly more likely to have fat necrosis [72]. This result must be 

interpreted with caution due to limitations inherent in a dataset pooled from multiple 

retrospective non-randomized studies and limited follow-up time.

Still another option, is the one called delayed immediate approach, which can be performed 

in one of two permutations. One selection is to place an expander in any potential candidate 

for radiation with a re-evaluation once final pathology has been determined. For those 

patients who do not require PMRT, the expander is replaced with an autologous flap within 

approximately two weeks [73]. A variant on this approach would include radiation to the 

tissue expander with conversion to an autologous flap six months after radiotherapy 

completion. The argument, for use of the tissue expander in this instance, as opposed to a 

delayed autologous reconstruction altogether, is the preservation of expanded chest wall skin 

with less of a patch like appearance upon completion of the reconstruction. A shared-

decision making process involving breast surgery, plastic surgery, and radiation oncology 

clearly benefits patients in this distinct group [74].

SUMMARY STATEMENT

With increasing numbers of both tissue- and implant-based options available, patients and 

their reconstructive surgeons will need to collaborate in a shared decision making process to 

identify the best reconstructive while incorporating oncologic factors.
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ABBREVIATIONS

ABR Autologous Breast Reconstruction

ASBrS American Society of Breast Surgeons

BCS Breast Conservation Surgery

BPM bilateral prophylactic mastectomy

CHIP Children’s Health Insurance Program

CPM contralateral prophylactic mastectomy

DIEP Deep inferior epigastric artery perforator

GAD-7 Generalized Anxiety Disorder 7 Scale
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HR-QoL Health-Related Quality of Life

IBR Immediate Breast Reconstruction

MACRA Medicare Access and CHIP Reauthorization Act

NACCR North American Association of Central Cancer Registries

PAP Profunda Artery Perforator

PROMIS Patient Reported Outcome Measurement Information System

SEER Surveillance, Epidemiology, and End Results

SGAP Superior Gluteal Artery Perforator

SIEA Superficial Inferior Epigastric Artery

TUG Transverse Upper Gracilis
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Figure 1. 
Temporal Trends of Surgical Treatment in Patients with Early Stage Breast Cancer from 

1998–2011 Using National Cancer Database, IRR: Incidence Rate Ratio; NS: Not 

significant; Adapted from Albornoz et al. 2015 Source: Bilateral Mastectomy versus Breast-
Conserving Surgery for Early-Stage Breast Cancer: The Role of Breast Reconstruction. 

Plastic and Reconstructive Surgery. 135(6): 1518–1526, June 2015.
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Figure 2. 
Temporal Trends of Reconstructive Methods in Patients who underwent Mastectomy from 

1998–2008, Using Nationwide Inpatient Sample Database IRR: Incidence Rate Ratio; NS: 

Not significant; Adapted from Albornoz et al. 2013 Source: A Paradigm Shift in U.S. Breast 
Reconstruction: Increasing Implant Rates. Plastic and Reconstructive Surgery. 131(1): 15–

23, January 2013.
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