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The use of mesh in direct-to-implant breast reconstruction—an
assessment of short-term outcomes
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Introduction

Breast cancer is the most commonly diagnosed cancer
among women in the world today (1). Current 5-year
survival rates are reaching upwards of 90% in European and
North American nations (2) and approximately one-fifth of
those who undergo surgical treatment of their breast cancer
ultimately opt for some form of reconstructive procedure (3).
In addition, with the increasing percentage of at-risk women
opting for prophylactic risk-reducing mastectomy (4), the
topic of breast reconstruction has garnered tremendous
interest within the global plastic surgery community.
Among the options ranging from prosthetics to the use
of autologous tissue, implant-based breast reconstruction
is the most popular choice in Western countries (5-7).
Historically, this has tended to be performed in multiple
stages, with initial placement of a tissue expansion
prosthesis, gradual expansion over a period of months, and
later exchange for a permanent breast implant. However, a
trend towards direct-to-implant (DTT) reconstruction with
insertion of implants at the time of mastectomy has been
observed over the past several years (8,9), particularly in
the case of nipple- or skin-sparing mastectomy (10). Recent
reports in the literature have supported the safety (11)
and short-term cost-effectiveness (1) of DTT breast
reconstruction when compared to a multi-stage approach
utilizing tissue expanders.

Considerable emphasis has been placed on the utility of
biologic or synthetic meshes in DTT breast reconstruction,
with multiple studies citing its safety, potential to lower
rates of capsular contracture, as well as its ability to provide
a superior aesthetic result by improving the appearance
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of the inframammary fold (11-15). However, controversy
within the literature does exist. Several groups have
highlighted inconclusive results with respect to the value
of mesh in DTT breast reconstruction (16-20), while others
have found patients a much higher complication rate
compared to those receiving multiple-stage reconstruction
with tissue expanders (21).

The use of mesh in DTI breast reconstruction

Potter and colleagues recently identified the need for
high-quality studies to provide definitive, evidence-based
recommendations to the plastic surgery community on
the risks and benefits of the use of mesh in DTT breast
reconstruction. This served as the underlying motivation
behind iBRA (implant Breast Reconstruction evAluation), a
prospective, four-phase, multicenter cohort study based out
of the United Kingdom and open to all breast and plastic
surgery services where implant-based breast reconstruction
is performed. Focusing on immediate implant-based breast
reconstruction, it was ultimately designed to provide
the foundational evidence to inform a possible future
randomized clinical trial.

In their manuscript (22) published in the January
2019 edition of Lancet Oncology entitled “Short-term
safety outcomes of mastectomy and immediate implant-
based breast reconstruction with and without mesh
(iBRA): a multicentre, prospective cohort study”, Potter
et al. present the second phase of their study. The group
reports on 3-month outcomes data for over 2000 patients
aged 16 or older who underwent skin- or nipple-sparing
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mastectomy followed by immediate implant-based breast
reconstruction between February of 2014 and June of 2016
across 81 sites. Patients receiving both therapeutic as well as
prophylactic mastectomies were included, and the specifics
of the reconstructive procedure (subpectoral versus pre-
pectoral implant placement, use and type of mesh) were
left to the discretion of the participating surgeon, provided
the reconstruction was immediate and did not involve
autologous tissue. An emphasis was placed on implant
loss, clinically-significant infection requiring antibiotic
or operative management, unplanned return to the
operating room, and unplanned readmission to the hospital
secondary to complications of breast reconstructive surgery.
Furthermore, the authors sought to identify possible patient
characteristics, from demographics to aspects of their
breast cancer therapy or breast reconstruction surgery,
that might influence the occurrence of such complications.
All statistical analysis was conducted according to a pre-
determined plan for assessing the study data.

On analyzing their patient population, the group found
that nearly two-thirds had undergone single-stage breast
reconstruction with the use of mesh. Within this subset,
biologic mesh had been used in greater than 80% of
cases. In the initial 3-month post-operative period, Potter
et al. reported a 25% rate of clinically-significant infection,
readmission or reoperation in nearly 20%, and implant loss
in almost 10%. The authors point out that all of these rates
are in fact much higher than those suggested by the United
Kingdom’s published National Quality Standards (23).
However, aside from the percentage of unplanned returns
to the operating room, these findings were actually in line
with what had previously been reported during the United
Kingdom’s National Mastectomy and Breast Reconstruction
Audit (NMBRA) (24). Analysis of associated risk factors
connected body-mass index and a history of smoking to
the primary adverse outcomes reported and also suggested
links between prior radiation and infection as well as longer
operative time and unplanned reoperation. However, there
was no association identified between the use of a particular
type of mesh and the likelihood of a patient experiencing a
complication, as all reconstructive methods yielded similar
adverse outcomes rates.

Interpreting the study conclusions

Potter and colleagues should be commended on their
compilation of a large-scale, multi-institutional study
to explore the safety and utility of mesh in immediate
implant-based breast reconstruction. Their study generates
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important data that informs the current conversation
regarding this topic. Given the finding of similar
complication rates across all reconstructive modalities, this
manuscript contributes to the growing body of evidence
suggesting the non-inferiority of the use of mesh from a
perspective of safety and limiting adverse outcomes (11,15).

However, reported complication rates were much higher
than anticipated across the board, which merits careful
consideration of the possible underlying reasons and the
ways they impact the study as a whole. The authors posit
employing broad criteria for the diagnosis of a clinically-
significant infection as well as aggressive management
of complications in the presence of mesh as possible
explanations. However, they also acknowledge that with
no improvement in complication rates since the results
of the NMBRA were reported in 2014, perhaps a lack of
adherence to best practice standards affects the observed
findings (25).

Additionally, the large number of institutions involved
in the study, as well as the freedom given to individual
practitioners to perform the reconstructive procedures
according to their preferred practice habits opens the door
for confounding influences to impact results. Should the
randomized trial that the iBRA hopes to inform come to
fruition, it will be crucial for those involved in study design
to ensure a protocol that controls for and limits extraneous
variables. However, the iBRA’s inherent structure lends it
a degree of generalizability that is unlikely to be replicated
in the setting of a randomized trial, and for that, its
contribution to the literature can be most appreciated.

Practical impact of this study

As a standalone manuscript, the Lancet Oncology article
by Potter et al. is unlikely to dramatically alter the
practice habits of plastic surgeons performing implant-
based breast reconstruction. There is undoubtedly value
in demonstrating that the use of biologic or synthetic
mesh does not put patients at any higher risk of adverse
post-operative outcomes. Furthermore, the equivalent
complication rates across all reconstructive methods suggest
that, as is often the case in plastic surgery, no single answer
exists that will provide the safest and most reliable outcome
for every patient.

The most likely impact of this study will be that it
encourages practitioners to continue approaching breast
reconstruction surgery in the way that they feel enables
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them to best provide for their patients. However, the iBRA
was designed not to be a study with far-reaching practical
implications, but rather as one to further the plastic surgery
community’s understanding of the use of mesh in implant-
based breast reconstruction and ultimately establish the
high-quality, evidence-based background needed to set the
stage for future trials aimed at establishing and defining
best practice guidelines in immediate implant-based breast
reconstruction.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
and reviewed by the Section Editor Ji-Qiao Yang (West
China Hospital, Sichuan University, Chengdu, China).

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/abs.2019.04.03). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Negenborn VL, Smit JM, Dikmans REG, et al. Short-
term cost-effectiveness of one-stage implant-based breast
reconstruction with an acellular dermal matrix versus two-
stage expander-implant reconstruction from a multicentre
randomized clinical trial. Br ] Surg 2019;106:586-95.

2. Allemani C, Sant M, Weir HK, et al. Breast cancer survival

© Annals of Breast Surgery. All rights reserved.

10.

11.

12.

13.

14.

abs.amegroups.com

Page 3 of 4

in the US and Europe: a CONCORD high-resolution
study. Int ] Cancer 2013;132:1170-81.

Mennie JC, Mohanna PN, O'Donoghue JM, et al. The
Proportion of Women Who Have a Breast 4 Years after
Breast Cancer Surgery: A Population-Based Cohort Study.
PLoS One 2016;11:¢0153704.

Sabel MS, Kraft CT, Griffith KA, et al. Differences
between Breast Conservation-Eligible Patients and
Unilateral Mastectomy Patients in Choosing Contralateral
Prophylactic Mastectomies. Breast J 2016;22:607-15.
Jeevan R, Mennie JC, Mohanna PN, et al. National trends
and regional variation in immediate breast reconstruction
rates. Br J Surg 2016;103:1147-56.

Plastic Surgery Statistics Report 2018 [database on the
Internet]. American Society of Plastic Surgeons. 2018.
Available online: http://www.plasticsurgery.org/. Accessed:
3/11/2019

Razdan SN, Cordeiro PG, Albornoz CR, et al. Cost-
Effectiveness Analysis of Breast Reconstruction Options
in the Setting of Postmastectomy Radiotherapy Using the
BREAST-Q. Plast Reconstr Surg 2016;137:510e-517e.
Mennie JC, Mohanna PN, O'Donoghue JM, et al.
National trends in immediate and delayed post-
mastectomy reconstruction procedures in England: A
seven-year population-based cohort study. Eur J Surg
Oncol 2017;43:52-61.

Fischer JP, Wes AM, Tuggle CT 3rd, et al. Risk
analysis of early implant loss after immediate breast
reconstruction: a review of 14,585 patients. ] Am Coll
Surg 2013;217:983-90.

Colwell AS, Damjanovic B, Zahedi B, et al. Retrospective
review of 331 consecutive immediate single-stage implant
reconstructions with acellular dermal matrix: indications,
complications, trends, and costs. Plast Reconstr Surg
2011;128:1170-8.

Srinivasa DR, Garvey PB, Qi J, et al. Direct-to-

Implant versus Two-Stage Tissue Expander/Implant
Reconstruction: 2-Year Risks and Patient-Reported
Outcomes from a Prospective, Multicenter Study. Plast
Reconstr Surg 2017;140:869-77.

Jansen LA, Macadam SA. The use of AlloDerm in
postmastectomy alloplastic breast reconstruction: part I. A
systematic review. Plast Reconstr Surg 2011;127:2232-44.
Salzberg CA, Ashikari AY, Koch RM, et al. An 8-year
experience of direct-to-implant immediate breast
reconstruction using human acellular dermal matrix
(AlloDerm). Plast Reconstr Surg 2011;127:514-24.
Vardanian AJ, Clayton JL, Roostaeian J, et al. Comparison

Ann Breast Surg 2019;3:10


http://dx.doi.org/10.21037/abs.2019.04.03
http://dx.doi.org/10.21037/abs.2019.04.03
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4

15.

16.

17.

18.

19.

20.

of implant-based immediate breast reconstruction with
and without acellular dermal matrix. Plast Reconstr Surg
2011;128:403¢e-410e.

Sorkin M, Qi J, Kim HM, et al. Acellular Dermal Matrix
in Immediate Expander/Implant Breast Reconstruction:
A Multicenter Assessment of Risks and Benefits. Plast
Reconstr Surg 2017;140:1091-100.

Potter S, Browning D, Savovic J, et al. Systematic review
and critical appraisal of the impact of acellular dermal
matrix use on the outcomes of implant-based breast
reconstruction. Br J Surg 2015;102:1010-25.
Gschwantler-Kaulich D, Schrenk P, Bjelic-Radisic V, et al.
Mesh versus acellular dermal matrix in immediate implant-
based breast reconstruction - A prospective randomized
trial. Eur J Surg Oncol 2016;42:665-71.

Tasoulis MK, Igbal FM, Cawthorn S, et al. Subcutaneous
implant breast reconstruction: Time to reconsider? Eur ]
Surg Oncol 2017;43:1636-46.

Hallberg H, Rafnsdottir S, Selvaggi G, et al. Benefits
and risks with acellular dermal matrix (ADM) and mesh
support in immediate breast reconstruction: a systematic
review and meta-analysis. ] Plast Surg Hand Surg
2018;52:130-47.

Potter S, MacKenzie M, Blazeby JM. Does the addition
of mesh improve outcomes in implant based breast

reconstruction after mastectomy for breast cancer? BMJ

doi: 10.21037/abs.2019.04.03

Cite this article as: Bekisz JM, Salibian AA, Frey JD, Karp NS.
The use of mesh in direct-to-implant breast reconstruction—an

assessment of short-term outcomes. Ann Breast Surg 2019;3:10.

© Annals of Breast Surgery. All rights reserved.

21.

24.

25.

abs.amegroups.com

Annals of Breast Surgery, 2019

2018;362:k2607.

Dikmans RE, Negenborn VL, Bouman MB, et al. Two-
stage implant-based breast reconstruction compared with
immediate one-stage implant-based breast reconstruction
augmented with an acellular dermal matrix: an open-label,

phase 4, multicentre, randomised, controlled trial. Lancet
Oncol 2017;18:251-8.

. Potter S, Conroy EJ, Cutress R, et al. Short-term safety

outcomes of mastectomy and immediate implant-based
breast reconstruction with and without mesh (iBRA):

a multicentre, prospective cohort study. Lancet Oncol
2019;20:254-66.

. Oncoplastic Breast Reconstruction: Guidelines for

Best Practice. London: ABS; BAPRAS, 2012. Available
online: http://www.bapras.org.uk/docs/default-source/
commissioning-and-policy/final-oncoplastic-guidelines---
healthcare-professionals.pdf?sfvrsn=0

Jeevan R, Cromwell DA, Browne JP, et al. Findings of
a national comparative audit of mastectomy and breast
reconstruction surgery in England. J Plast Reconstr
Aesthet Surg 2014;67:1333-44.

Mylvaganam S, Conroy EJ, Williamson PR, et al.
Adherence to best practice consensus guidelines for
implant-based breast reconstruction: Results from the
iBRA national practice questionnaire survey. Eur J Surg
Oncol 2018;44:708-16.

Ann Breast Surg 2019;3:10



