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ARTICLE INFO ABSTRACT
Article history: Background: Implant-based breast reconstruction is the most common type of reconstruction
Received 27 January 2017 after postmastectomy radiation therapy (PMRT). The impact of the timing of PMRT to a tissue
Received in revised form expander or permanent implant is not well understood. The purpose of this systematic re-
25 April 2017 view was to evaluate outcomes in implant-based reconstruction and the timing of PMRT.
Accepted 19 May 2017 Methods: A review of the English literature in the PubMed/MEDLINE database (2000-2016)
Available online xxx was performed to identify all articles on implant-based breast reconstruction and PMRT.
Cases from each study were grouped by PMRT to a tissue expander or PMRT to a permanent
Keywords: implant. Outcomes of interest included reconstructive failure and capsular contracture as
Breast reconstruction overall rates and associations were pooled. Effect sizes (z values), risk ratios (RRs), and
Capsular contracture heterogeneity scores (1) were calculated on meta-analysis.
Radiation therapy Results: There were 20 studies meeting inclusion criteria with 2348 patients identified. Pooled
Reconstructive failure analysis revealed an overall rate of reconstructive failure of 17.6% and Baker grade III/IV
Breast implant capsular contracture of 37.5%. PMRT applied to tissue expanders resulted in higher rates of

reconstructive failure compared with PMRT applied to permanent silicone implants (20% versus
13.4%, RR = 2.33, P = 0.0083, 95% confidence interval 1.24-4.35), but lower rates of capsular
contracture (24.5% versus 49.4%, RR = 0.53, P = 0.083, 95% confidence interval 0.26-1.09).
Conclusions: Regardless of timing, PMRT applied to implant-based breast reconstruction was
associated with high risk of reconstructive failure and capsular contracture. Surgeons
should consider alternative strategies, such as autologous tissue reconstructions, in pa-
tients requiring PMRT.

© 2017 Elsevier Inc. All rights reserved.

* Corresponding author. Division of Plastic and Reconstructive Surgery, Department of Surgery, Beth Israel Deaconess Medical Center,
110 Francis St., Suite 5A, Boston, MA 02215. Tel.: +1 617 632-7835; fax: +1 617 632-7840.
E-mail address: btlee@bidmc.harvard.edu (B.T. Lee).
0022-4804/$ — see front matter © 2017 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.jss.2017.05.072


mailto:btlee@bidmc.harvard.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jss.2017.05.072&domain=pdf
www.sciencedirect.com/science/journal/00224804
http://www.JournalofSurgicalResearch.com
http://dx.doi.org/10.1016/j.jss.2017.05.072
http://dx.doi.org/10.1016/j.jss.2017.05.072
http://dx.doi.org/10.1016/j.jss.2017.05.072
http://dx.doi.org/10.1016/j.jss.2017.05.072

RICCI ET AL @« IMPLANT RECONSTRUCTION AND RADIATION THERAPY 109

Introduction

Although there have been significant improvements in
breast cancer outcomes, adjuvant therapies are known to
adversely affect reconstruction.” Studies have demon-
strated that multidisciplinary teams involving surgical on-
cologists, medical oncologists, and radiation oncologists
have been associated with a reduction in breast cancer
mortality.” There has been debate about the timing and
usage of adjuvant radiotherapy, hormonal therapy, and
chemotherapy, with respect to surgical interventions. Of
particular importance to the reconstructive surgeon is the
use of postmastectomy radiation therapy (PMRT).*© The use
of radiotherapy has increased recently as studies have
shown decreased local recurrence and improved mortality
rates.”

Unfortunately, the association between PMRT and poor
reconstructive outcomes is well documented. In patients
undergoing implant-based reconstruction, PMRT increases
rates of infections, capsular contracture, implant loss, and
overall reconstructive failure requiring revisional sur-
geries.’?'? In patients undergoing autologous reconstruc-
tion, PMRT has been associated with fibrosis, distortion of
breast shape, volume loss, and fat necrosis.'*'* More
importantly, patient-reported outcomes after reconstruc-
tion are lower in women receiving PMRT; these include
aesthetic outcome, overall satisfaction, and quality of
life.*>*°

The extent to which radiotherapy ultimately impacts
breast reconstruction outcomes is dependent on various fac-
tors such as dosing, length of treatment, time separating
reconstructive surgery from radiation, and method of recon-
struction. Studies have demonstrated that adverse outcomes
are higher in patients undergoing concomitant adjuvant sys-
temic therapies with PMRT."” One major obstacle to identi-
fying the optimal treatment regimen is that treatment varies
widely between centers. This variation has resulted in dis-
crepancies in the literature regarding the outcomes of PMRT
on breast reconstruction, with some centers reporting high
rates of complications and others reporting few adverse
events.'”'®'? Other factors adding to these discrepancies
include the different types of reconstruction: implant and
autologous. The most common method of breast reconstruc-
tion currently is implant based.®*° There are two broad cate-
gories: single stage reconstruction where a permanent
prosthesis is placed immediately after mastectomy and two-
stage reconstruction where a tissue expander is placed at
the time of mastectomy and later exchanged for a permanent
prosthesis.

To mitigate the negative impact on breast reconstruction
caused by PMRT, many centers have implemented an
algorithmic approach in patients identified to require PMRT
as part of their treatment plan.’>?" One main factor in these
algorithms is the timing of radiation therapy with respect to
the sequence of surgical interventions during implant-
based reconstruction. This systematic review evaluates
the current evidence on how the timing of PMRT affects the
outcomes of implant-based breast reconstruction.

Materials and methods
Literature search

A systematic search of the literature published from
January 1, 2000, to June 1, 2016, was performed to identify
all relevant articles on PubMed/MEDLINE. The search entry
“Breast reconstruction AND (Implant or Tissue expander)
AND (Radiation OR Irradiation OR Radiotherapy)” was used.
Abstract review was performed on studies with pertinent
titles. Full article review was performed on studies with
pertinent abstracts. The decision to include or exclude each
study was made by the first and senior authors on full
article review. Included studies were then additionally
screened for potential citations not captured in the afore-
mentioned search.

Assessment of methodologic quality

Studies were selected for inclusion based on the following
inclusion criteria: (1) the study involved implant-based breast
reconstruction in the setting of PMRT; (2) the provided
extractable data for reconstructive failure and/or capsular
contracture; (3) the study was not limited to case reports or
literature reviews; and (4) the study was published in the En-
glish language. Studies were excluded if they did not meet the
previously mentioned criteria. In addition, studies were
excluded if they contained less than 20 patients, patients did
not receive radiotherapy, and it was unclear when patients
received radiation during reconstruction. Methodologic qual-
ity was assessed with the American Society of Plastic Sur-
geons level of evidence rating scale.

Data extraction

Data extracted included study size, study design, timing of
adjuvant radiotherapy relative to reconstructive stage,
average length of follow-up (months), and specific outcome
rates. Outcomes of interest included reconstructive failure
and severe capsular contracture (Baker grade I1I/IV). Length of
follow-up was reported by each individual study as the time
from the last surgical intervention until the most recent
postoperative visit. Reconstructive failure was defined as tis-
sue expander or permanent implant removal or a failure to
progress through all implant-based reconstructive stages for
reasons other than cosmetic outcome, such as pain or
tenderness. Data from studies reporting capsular contracture
rates without grade were omitted from analysis. Only Baker
grade III or IV was included because these are symptomatic
while Baker I/II could not be analyzed, as it was not reported
by every article. Patients undergoing staged reconstruction
with radiation were included only if they underwent a both
stages, including tissue expander placement and an exchange
procedure. No patients with premastectomy radiation treat-
ments were included.

Studies captured in this meta-analysis only used silicone
implants for reconstruction. Studies performing both single
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