[ Downloaded from wjps.ir on 2025-11-04 ]

[ DOI: 10.52547/wjps.10.2.3 ]

Review Article

The Journey of Prepectoral Breast Reconstruction

through Time

Sharat Chopra'*, Zaid Al-Ishaq? Raghavan Vidya®

1. Breast Centre, University Hospital
Llandough, Penlan Road, Cardiff,
Wales, United Kingdom.

2. The Royal Wolverhampton N.H.S.
Trust, Wolverhampton Road, Wolverh-
ampton, United Kingdom.

*Corresponding Author:
Sharat Chopra

Breast Centre, University Hospital
Llandough, Penlan Road, Cardiff,
Wales, United Kingdom

Email: sharat chopra@hotmail.com

Received: 18 Jan 2021
Accepted: 22 April 2021

WWW.WJps.ir

ABSTRACT

BACKGROUND

The facet of breast reconstruction has evolved from complex surgery to
simple implant-based breast reconstruction. Minimal invasive surgery or
Prepectoral breast reconstruction has revolutionised the surgical treatment
for breast cancer and became a reality due to advances in meshes and
implants. In this review, we have looked at the journey of Prepectoral implant
beast reconstruction through time.

METHODS

We conducted a literature review on pre-pectoral breast reconstruction,
emphasising types of cover, its outcomes, complications, and the effect of
postmastectomy radiotherapy.

RESULTS

Prepectoral breast reconstruction had advanced with time and appears to be
a safe and effective method of breast reconstruction and is associated with
minimal morbidity whilst providing adequate cosmesis. Radiotherapy seems
to be well tolerated with early favourable results. The Implant loss rates in the
Acellular Dermal Matrix (ADM) to be around 5%-6% and rippling appear
to be a common adverse effect of this technique ranging from 0%-35% in
various studies.

CONCLUSION
Prepectoral implant-based breast reconstruction has emerged as a successful
method of breast reconstruction.
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INTRODUCTION

Around one million new breast cancer cases are diagnosed worldwide
each year, with nearly 55,000 new breast cancers diagnosed alone in
the United Kingdom'. The surgical management of breast cancers
has changed significantly over the past decade with the availability of
various breast reconstructive techniques, especially implant-based
reconstruction following a mastectomy. Nearly four out of ten women
in the United Kingdom now undergo a therapeutic mastectomy as their
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choice of the procedure either due to oncological
reasons or personal preference!. With further
advances, development of synthetic (Vicryl,
Titanium or TIGR' Mesh) and biological material,
i.e., Acellular Dermal Matrix (ADM) for implant-
based reconstructions, the traditional post pectoral
implant-based reconstruction has given way to less
traumatic and minimally invasive prepectoral breast
reconstruction.

This descriptive review aimed to look at the journey
of prepectoral implant-based reconstructions with
time looking into patient selection, anatomy and
focusing on its outcomes.

Time trends and Breast Reconstruction

Breast reconstruction has come far since 1895, when
a fist-sized fatty tissue (lipoma) was transplanted
from the patient’s lumbar region to the chest wall
following a mastectomy® Several years later, in
1963, the use of silicone prosthesis in implant-
based reconstruction was introduced as a delayed
procedure, following mastectomy®. Thereafter, first
immediate breast reconstruction was reported using
a silicone implant in a mastectomy patient®. The
implant breast reconstruction technique in the pre-
pectoral subcutaneous plane was initially rejected
during the 1980s due to its high complication rates.
With higher capsular contracture rates and poor
aesthetic outcomes, this technique was temporarily
abandoned. Breast reconstruction was achieved
with placement of the implant behind the muscle
in a total sub-muscular pocket to cover the implant.
With significant technical limitations to the sub-
muscular implant over the years, such as the inability
to achieve an adequate subpectoral pocket to
accommodate a fixed volume implant and increased
postoperative pain and morbidity to the muscle led
to the use of two-staged reconstruction using an
expander. In this, the prosthesis was inflated slowly
over time to stretch Pectoralis Major and Serratus
Anterior muscle and then substituted later with a
fixed volume implant. Following complications, the
total submuscular technique was replaced by a new
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dual-plane method or partial coverage technique.
The technique involves partial implant cover with
pectoralis major muscle superiorly and inferiorly
by the mastectomy skin flap. This technique allows
for an improved lower pole expansion but led to
excessive “bottoming out” of the breasts lower
stretchy part. A newer modified dual plane technique
was practised following the induction of Acellular
dermal matrix(ADM) or mesh around 2006-2007.
The ADM is a fold of dermis, sutured as a sling
for the breasts lower pole, thereby attaching to the
inferior edge of the detached pectoralis major muscle
superiorly and inferiorly to the inframammary fold.
The ADM covered for the implant both laterally and
inferiorly, thereby reducing the incidence of implant
migration. However, it was disadvantaged by the
potential impairment to shoulder dysfunction and
animation deformity due to muscle detachment.
Hence, a more novel pre-pectoral approach with
or without ADM or synthetic mesh re-emerged
avoiding such complications (Figure 1).

A wide variety of biological and synthetic meshes

are available nowadays. A biological mesh usually
referred as an acellular dermal matrix (ADM) is a
fold of dermis, which is pre-sterilised for usage. It is
obtained from either cadaveric human (Alloderm®),
porcine (Strattice®, Permacol®, Braxon®)or bovine
(SurgiMend®, Veritas®)source. Biological fold allows
rapid host revascularisation and cell re-growth,
which facilitates an excellent outcome.
As an alternative to ADMs, Synthetic matrices/
meshes can sometimes be wused in breast
reconstruction. These can either be absorbable
(Vicryl), long-term absorbable (TIGR), or a
nonabsorbable  titanium-coated  polypropylene
mesh (TiLOOP").

Technique

The prepectoral space is a space between the breast
skin envelope and chest wall muscles*. It is vital to
understand this plane to preserve the vascularity of
mastectomy flaps for a good reconstruction*’. An
appropriate assessment of the skin flap thickness
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Fig. 1: Evolution of Breast Reconstruction
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5 The Journey of Prepectoral Breast Reconstruction through Time

along-with the understanding of the blood supply of
the skin flaps® is imperative to the operation’s success.
Pre-pectoral breast reconstruction involves creating
a new breast constructed by covering the implant
with the mesh/ ADM following a mastectomy and
subsequently attaching it over the chest wall, thereby
keeping the pectoralis major and serratus anterior
undisturbed. The breast remains in its anatomical
plane, minimises morbidity, achieves the desired
cosmesis, and maintains shoulder functionality.
Prepectoral implant breast reconstruction is a
suitable technique following both skin-sparing
mastectomy and nipple-sparing mastectomy, either
as one stage or a two-stage procedure’ depending on
the quality of breast skin and breast volume.
Following mastectomy, two types of implant
coverage techniques are used with ADM or synthetic
mesh in prepectoral breast reconstructions. First,
the complete or total wrap technique uses either
full pre-formed ADM(Braxon’), for the implant or
covering the entire implant with a single (or two)
ADM sheets. By leaving a small cuff of ADM on the
sides, sutures are then placed to secure the ADM to
the inframammary fold (I.M.E) and surroundings.
The second technique, the anterior wrap, uses
ADM to partially cover the implant (anteriorly),
thereby forming a breast pocket. ADM is then
sutured superiorly (to the pectoralis muscle) and
inferiorly, after placing the implant in the pocket
created. The ADM is usually fenestrated, which
allows the drainage of fluids through and helps in
tissue integration over time. Post-operatively, one or
two drains are placed in the reconstruction to drain
fluids or collections. The significant advantages
of the prepectoral technique are reduced muscle
displacement/dissection, less trauma, reduced
postoperative discomfort and pain, with avoidance
of animation deformity avoidance.

Literature Review

We looked at various prepectoral breast
reconstruction studies conducted since 2014. We
compared studies by type of techniques (synthetic
mesh or ADM); partial or complete wrap technique
and summarised various complications in each
study- both major and minor such as implant loss
rates, seroma rates, surgical site infection rates and
cosmesis (Table 1).

Eligible studies reporting on outcomes, complications,

types of reconstruction were considered for this
review. All studies looked for comparability, interest
and outcomes within prepectoral breast reconstr-
uction technique either comparing with sub-pectoral
technique or on its own. Outcomes included both
major and minor complications for both total wrap
and partial wrap technique and were analyzed below.

Implant loss

The rate of implant loss was recorded in the majority
of the reviewed studies (22 studies). Interestingly,
the implant loss rate decreases with the amount of
mesh used to wrap the implant. While in full wrap
cohort!®131416192124262832 " the rate ranges from less
than 1%-18% , it decreases to 0-8% in the anterior/
partial cover!»!7182022252731 and it became even
0% in two studies where no mesh was used (total
47 patients)'>?. Of the full wrap studies, Downs
et al,, in their retrospective review of 45 patients
(79 Alloderm or FlexHD assisted prepectoral
implant-based breast reconstruction) correlate their
implant loss rate of 18% to their learning curve
and not objectively measuring tissue perfusion
10, In a prospective study on 64 patients (78 ADM
assisted (Braxon) prepectoral implant-based breast
reconstruction) reported an implant loss rate of
10% which was comparable to NMBRA results
and concluded no superiority of prepectoral to
subpectoral implant breast reconstruction in this
regard". This study agreed with a later study®, that
reported in their retrospective study of prospectively
collected data comparing subpectoral implant-
based breast reconstruction with prepectoral ADM
assisted implant-based breast reconstruction.
When only PMRT groups were considered (31 vs
26 reconstructions respectively), they found no
statistically significant implant loss rate between
the two groups with 19.3% and 15.4%. The majority
of prosthesis removal was due to infection. Their
explanation of submuscular implant loss rate
being higher than the prepectoral group was
related to the patients’ desire in the submuscular
group to request implant removal following breast
irradiation due to implant migration, capsular
contracture, and clinical discomfort. This group
elected to have these reconstructions converted to
either an autologous option or a new prepectoral
plane. Other authors'*!4!6171821.24262832 reported a
comparable rate of implant loss ranging between
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1%-5%. While in the anterior/partial wrap studies,
Payder et al. in their retrospective review of 10

implant or 2-stage breast reconstruction in the
prepectoral plane®. They reported a loss of 5.6% (1
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patients, underwent ADM assisted direct-to- implant loss) with anterior implant coverage using
Table 1: Literature review on studies on prepectoral breast reconstruction
Implant ul Cosmetic Type of Mesh: Material
mplan seroma capsular e of Mesh: Material
Year Author P P Issue S.S.1 P
loss rate rate contracture Lo used + (Type of cover)
Rippling
2014 Casella et al. (n=34)8 3 0 n/r n/r 0 Titanium mesh (full cover)
Porcine ADM/ h (full
2015 Reitsamer et al. (n=13)° n/r n/r 0 0 n/r orane mesh (fu
cover)
Human ADM (full
Downs et al. (n=45)10 18 15 10 36 10
wrapped)
2016 Berniniet al. (n=34)11 3 0 n/r n/r 0 Titanium mesh (full cover)
Porcine ADM tial
Caputo et al.(n=27)12 0 n/r n/r n/r 0 oreme . (partia
anterior cover)
Vidya et al. (n=51 &
idyaetal. (n 1-2 7 n/r n/r <2 Porcine ADM (full cover)
n=79)!131
Salibian et al.(n=155)" n/r n/r 8 <4 2-3 None
Sigalove et al. (n=207)"¢ 2 2 n/r n/r n/r Human ADM (full cover)
Nahabedian et.al. . ) / / <9 Human ADM (anterior/
n/r n/r
(n=39)'718 partial cover)
fferbhoy et al.
2017 {a e6r4)190y ca 10-11 24 n/r n/r 6-7 Porcine ADM (full wrap)
n=
H ADM teri
Sbitany et al. (n=51)% 1-2 4 n/r n/r 7-8 uman ) (anterior
/partial cover)
Highton et al. (n=106)*' 3 3 n/r n/r n/r Porcine ADM (full cover)
Human ADM (anterior/
Jones et al. (n=50)* 3 13 0 12-13 <6 )
partial cover)
Singla et al.(n=26)* 0 15 <4 19 14 None
Sinnott et al.(n=274)%* 4 <1 5-6 <1 <3 Human ADM(full cover)
F trated ADM teri
Payder et.al (n=10)* 6 0 0 n/r <6 enestrate . (anterior
partial cover)
Chand: t al.
2018 (n:aénl)j: anace 4 <2 <2 n/r <7 Porcine ADM (full cover)
Porcine ADM
Elswick et al.(n=54)" 1.5 <6 ) n/r 14 oreme
(Anterior/partial cover)
Cattelani et. al (n=86)%* <1 n/r n/r n/r 1 Porcine ADM (full cover)
Polyureth; ted
De vita et al.(n=21)* 0 0 0 n/r 0 © yu.re ane coate
implants
Titanium Mesh (full
Casella et al.(n=187)* n/r 1 <4 3-4 3 itanium Mesh (fully
wrapped)
H ADM
2019  Sbitany et al.(n=175)" <8 n/r n/r n/r 4 .uman .
(anterior/partial cover)
Chand: t al.
( a6nl )ezlérana ¢ 4.3 <1 n/r n/r 1-2 Porcine ADM (full cover)
n=
Reitsamer et.al. 35 145 / 35 ; Porcine ADM/synthetic
. . n/r .
(n=134)% mesh (full cover)

Complications (in percentages)

n/r= Not Recorded
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SSI= Surgical Site Infection n= Number of patients
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fenestrated ADM. They proposed not to limit this
procedure to patients with small or medium breasts
or to those who have undergone a nipple-sparing
mastectomy. Of the studies where no mesh had been
used, authors reported no implant loss following
their retrospective review of 26 and 21 patients who
underwent direct implant breast reconstruction in
the prepectoral plane following a mean follow up
period 51.5 and 4 months respectively'>>.

Seroma

Nineteen studies reported the rate of seroma
formation following a prepectoral implant-based
breast reconstruction with a variable rate to depend
on the type of implant coverage (full wrap, anterior
wrap, and no mesh). The highest rate found in full
implant coverage was 24% reported by Jafferbhoy et
al. in their prospective study of 64 patients (78 ADM
assisted (Braxon) prepectoral implant-based breast
reconstruction)'®. Aspiration was performed in 23%
of patients of whom two patients required repeat
aspirations. Their finding was attributed to ADM
acting as a tissue regeneration layer between the skin
and implant, leading to excess seroma formation.
To reduce seroma, Payder et al. advocate ADM
fenestrationswhichimprove fluid egress. Thisreduces
potential dead space by facilitating ideal effacement
of the ADM with the implant, and the mastectomy
flaps *. Downs et al., in their retrospective review,
reported about 15% (12/79 breasts) of seroma
following a mean follow up of 23 months. Their
univariate analysis found that patients with high
BMI and smoking history have an increased risk of
seroma'’. Five of them were clinically significant,
and one required antibiotic while the remaining
four were associated with infection and flap necrosis
that necessitate explantation. The authors tend
to leave the drain bit longer to reduce the risk of
seroma. A similar finding reported by Reitsamer et
al. in their prospective review of 134 patients (200
nipple-sparing ADM assisted prepectoral breast
reconstructions) following a median follow up of
36 months. The seroma had to be punctured once
in half of them and >= two times in the rest*>. Of
note, Casella et al. in their prospective review of
63 patients (73 mastectomies) comparing between
retropectoral immediate implant-based breast
reconstructions and immediate reconstructions in
the prepectoral plane using TiLoop® Bra mesh (34

vs 39 reconstructions respectively) reported no
seroma over a follow-up period of 12 months®. They
explained their low complication rate by restrictive
selection criteria of the study design and their
previous ADM experience. Interestingly, De vita
et al. reported no seroma rate in their prospective
review of 21 patients (34 nipple-sparing immediate
breast reconstruction using polyurethane implants
in the prepectoral plane with no mesh) during
follow up of 4 months. This finding could be related
to integrating polyurethane substance into the
adjacent tissue and reducing the dead space where
seroma could form®.

Capsular contracture

Most of the studies presented in this review
showed a favourable aesthetic outcome of capsular
contracture rates (Table 1). Use of ADM has led to a
reduction in capsular contracture with no evidence
in the published literature about the superiority of
any individual ADM over the other. The reviewed
literature in this study showed a capsular contracture
rate varies from 0-10%. Sigalove et al. in their
retrospective review of 33 patients (55 ADM assisted
prepectoral implant-based breast reconstruction)
reported no capsular contracture over a follow up of
25.1 + 6.4 months'®. It is recognised that the acellular
dermal matrix reduces capsular contracture as
it diminishes the inflammatory and profibrotic
reactions of breast capsule development. Thisleads to
thinner capsules than native breast capsules. Similar
findings have been reported®*”. On comparing the
outcome of breast reconstruction (prepectoral vs
subpectoral) following PMRT, Sinnott et al. found
in their retrospective review a comparable rate of
capsular contracture between the two groups with
a grade 3 or 4 capsular contracture rate of 5.6% for
prepectoral reconstruction group following a follow-
up of 20.6+15.4 months*. It is almost half of the
rate reported (10%) in another retrospective review
of 45 patients, 79 breasts treated with immediate
prepectoral implant reconstruction over a median
follow up of 22 months. With majority reported
in this study as Baker II. The study also found
Smoking was associated with a significantly higher
risk of postoperative capsular contracture. In a
study assessing the outcomes following prepectoral
implant-based breast reconstruction without mesh,
Salibian et al. review of 155 patients (250 breasts)
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with nipple-sparing mastectomy using prepectoral
staged expander/implant reconstruction with thick
mastectomy skin flaps without acellular dermal
matrix, with a follow-up period of 55.5 months
reported a capsular contracture rate of 7.6%. Capsular
contracture is time-dependent and may occur after 2
to 3 years". Singla et al. their retrospective review of
patients who underwent prepectoral implant-based
breast reconstruction without mesh reported only
3.8% over a median follow-up of 51.5 months. This
finding could be attributed to the use of a textured
implant.” This is in line with a later study by De
vita et al. who reported no capsular contracture
following the use of polyurethane implant in the
prepectoral plane without ADM after a follow-up
period of 4 months. They have a high-fat grafting
rate (19.2%) which could have a protective effect
against capsular contracture®”. As stated earlier
the capsular contracture is time-dependent and
considering the short follow up period of the above
study; further studies are needed with a long follow
up period to evaluate the aesthetic outcome of using
polyurethane implant in the subcutaneous plane.

Infection

There is no consensus in managing mastectomy
pocket before siting the implant, the duration
of postoperative prophylactic antibiotic and
the amount of drainage needed to dictate drain
removal. Perhaps, this could explain the variable
rate of infection in the reviewed studies. Besides,
there is an overall lack of defining surgical-site
infection criteria established in many publications
and the significant heterogeneity in its definitions in
the literature, making comparisons between studies
challenging. In the reviewed studies, the infection
rate varies between 0%-14%.

Vidya et al. reported' in their prospective review
of 100 patients underwent prepectoral breast
reconstruction using the preshaped acellular dermal
matrix for complete breast implant coverage,
reported no infection in their cohort after a follow-
up period of 17.9 +/-3.6 months. In line with
this result, others reported no infection in their
studies®''2. In most of the studies, the infection
was treated conservatively. However, an implant loss
was reported due to infection with a rate of 5% (1
patient) and 2.7% (2 patients) respectively.>*
Elswick et al. in their retrospective review of 54

Chopra et al 8

patients who underwent two-stage prepectoral
implant-based  breast  reconstruction  with
postmastectomy radiation therapy found the
infection rate was higher in the irradiated breast
compare to non-irradiated one (18.8% vs 7.7%
respectively)”.

In the group of patients who underwent prepectoral
implant reconstruction without mesh, De vita et
al. reported no infection in their retrospective
review of 34 nipple-sparing prepectoral implant
reconstruction with polyurethane over four months
follow-up period”. However, in a similar study by
Singla et al. reported an infection rate of 15% (Minor
11.5% and Major 3.8%)*. This finding could be
related to the latter study’s seroma rate (15.3%) with
its tendency to get infected and cause superficial
cellulitis.

Rippling

Six studies reported the finding of rippling after
prepectoral implant-based reconstruction. This rate
varies from 0 -35%. Downs et al. reported in their
retrospective study of ADM assisted prepectoral
implant-based breast reconstruction, a 35% (28/79
patients) rippling rate. The majority of patients
being thin and required fat injection as a day case
procedure'®. An earlier study reported no rippling
in their small case series of 13 patients (22 breasts)
who underwent similar procedures’. Singla et al.
reported 19% contour defect in their prepectoral
implant-based reconstruction without mesh which
required fat injection®. They attributed this high-fat
injection rate as they did not use any mesh or ADM
coverage of the implant, which may theoretically
make contour defects more pronounced. However,
all cases were managed as a day-case procedure
with no subsequent complications. Casella et al., in
their prospective review of 250 prepectoral implant-
based breast reconstructions using TiLoop Bra mesh
and after two years of follow up reported 16.7%
rate of rippling for which their patient required
lipofilling®. Flap thickness and patient weight
could influence postoperative visibility of implant
rippling as in their series, overweight patients with
thicker flaps did not report visible implant rippling®.
Salibian et al. recommend in thin individuals (body
mass index <21 kg/m2) an implant should be larger
than the pocket size for the closure of the wound
under moderate tension to minimize postoperative
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rippling®.

Jones et al. reported a 12.3% rate of rippling, which
they relate to the use of cohesive gel implants with
stiffer consistency®. Interestingly, in a retrospective
review of 21 patients that underwent prepectoral
implant-based breast reconstruction with a
polyurethane implant, reported no rippling during
their mean follow up of 6 months. However, a larger
group of patients are required with longer follow-up
to have a better evaluation of this procedure®.

Breast reconstruction and radiotherapy

Post-mastectomy radiotherapy is indicated in
breast cancers to reduce the risk of local recurrence.
Radiation therapy causes both immediate and
delayed effects on breast and surrounding tissues.
Immediate or early radiation effects are erythema,
desquamation, hyperpigmentation, oedema and
ulceration with nearly 85% of patients showing
acute radiation dermatitis”. Delayed radiation
tissue changes in the breast were telangiectasia, skin
dryness, discolouration leading to fibrosis of the
skin, ultimately leading to more complications such
as higher capsular contracture rates, implant failures
and poor cosmesis*.

We looked at the available evidence of the effects of
radiotherapy and breast reconstruction (Table 2).

In the United Kingdom, nearly 30%-40%
of women are not offered Immediate Breast
Reconstruction(IBR) because the possibility of Post
Mastectomy Radiotherapy Treatment(PMRT) is
equivocal or unknown at the time of mastectomy.
As a result, breast reconstruction may be delayed
until the final pathology is available and the need
for radiotherapy is confirmed.

A survey by the Association of Breast Surgery in the
United kingdom* ( Mar to Jun 2014) showed that
most surgeons (77%) believe the current evidence
base for breast reconstruction is insufficient to
guide decision-making regarding reconstruction.
Nearly 90% will opt for a delayed reconstruction
in the face of radiotherapy even though there was
no difference in the quality of life and or cosmesis
between immediate vs delayed reconstructions.
Earlier studies, review of two-stage, AlloDerm-
assisted, prosthetic breast reconstructions from 2004
to 2010 showed capsular contracture rates (grade
III/IV) to be significantly higher in the radiation
therapy group™.

A recent study compared the outcomes of patients
who underwent immediate, direct-to-implant,
or 2-staged, prepectoral breast reconstruction
followed by PMRT with those from patients who
did not receive PMRT and have demonstrated that
the capsular contracture rates to be comparable
in both the radiated and non-irradiated group'.
Another study conducted a retrospective review
of consecutive patients undergoing immediate
two-stage  prepectoral implant-based  breast
reconstruction with postmastectomy radiation
therapy. Outcomes of irradiated breasts compared
with non-irradiated breasts in bilateral cases. On
univariate analysis, there were no risk factors
associated with any complication, including
radiation therapy and surgical-site infection, and
showed low rates of capsular contracture of 1.9%,
seroma 5.6% and implant extrusion of 1.9%? .
Some authors have reported adverse effects of
radiation on breast prosthesis due to fibrosis of the
pectoralis muscle. This leads to implant migration
noticeably seen in subpectoral reconstructions
not in Prepectoral breast reconstruction”'. They
have also recorded lower implant loss rates in the
Prepectoral group (15.4%) than the subpectoral
group (19%).

A retrospective study was conducted in which they
compared the effect of PMRT on patients who
had ADM assisted implant-based reconstruction
without PMRT (158 patients) versus those who
had same reconstruction procedure followed by
radiotherapy (28 patients). They found no significant
risk of implant loss 1.1% vs 3.6%, rippling of 0.6%
vs 0, seroma 8% vs 7.1%, and infection 5.2% vs 0
between the two groups. However, the capsular
contracture rate was higher in the PMRT group,
10.7% compared to non-PMRT group 0.6%, which
was statistically significant *7%.

In comparison, the effect of PMRT in patients who
had subpectoral implant-based breast reconstruction
versus prepectoral one, contracture rate was
significantly higher for the subpectoral patients
with PMRT than for the prepectoral patients with
PMRT (52.2 vs 16.1%; P=0.0018) **. The severity of
capsular contracture (Baker grades 3 or 4) was more
in the subpectoral cohort that received PMRT. In
contrast, Sbitany et al. reported in their prospective
study of 31 breasts of subpectoral implant-based
reconstruction in comparison with 26 breasts of
prepectoral cohort followed by PMRT and found
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no statistically significant differences in infection,
seroma, or explantation rates.

DISCUSSION
We looked at various papers on prepectoral breast

reconstructions with ADM / synthetic mesh studies
in this descriptive review. Overal, 2000 patients

Chopra etal U

with prepectoral reconstruction with ADM /
synthetic mesh were included since 2014. We looked
at various complications ranges for groups with full
wrap technique vs partial wrap technique for implant
coverage. We found the overall complications
ranged, for both techniques (Table 3).

Our paper noted the pooled analysis of all the studies
suggesting that the prepectoral reconstruction

Table 2: Effects of Radiotherapy and Implant Breast Reconstruction

Year  Study Findings

2012 Scott Spear

2017 Sigalove S, Maxwell GP

2018  Elswick SM, Harless CA

AlloDerm-assisted prosthetic breast reconstruction, irradiation showed higher
rates of clinically significant capsular contracture®.

Retrospective data n=93 patients found no difference in adverse effect
outcomes with PMRT and Prepectoral Reconstruction’®

Retrospective data n=52 patients found no difference in adverse effect

outcomes with PMRT and Prepectoral Reconstruction.”

Sinnott CJ, Persing S.M.C.

Sub-pectoral breast reconstruction with PMRT had a greater rate of capsular
contracture than in pre-pectoral reconstruction*

This study illustrates that, in all patients, regardless of radiation therapy status,

the infection rate in prepectoral patients is slightly higher than in the

2019  Sbitany et al.

submuscular cohort. However, in the setting of postmastectomy radiation

2020

ChandersekaranS, Apte A

Leonardo Cattelani, Susanna
Polotto

therapy, there is no statistically significant variation in infection rates between
the two cohorts®'.

The study looked at IBR with ADM with and without radiotherapy in n=91
patients; this showed no significant difference in the revision surgeries in the 2
group. Still, the rate of capsular contracture was higher in the RT group?.

One-step PPBR with porcine ADM followed by PMRT is well tolerated with no
significant risk of adverse outcomes, in the short-term follow-up®.

PMRT- Postmastectomy radiotherapy, RT- Radiotherapy, ADM- Acellular Dermal Matrix, PPBR- Prepectoral Breast Reconstruction.

Table 3: Complication range rates in two groups

Complications (Range %) Full Wrap Partial Wrap
Implant Loss Rate (%) 31_-?;85 ((II; 11\4515\;1)) 1(\)]7}3{((1111;/[21:1[1))
Capsular Contracture Rate (%) ;f O(E?nl\j/i?;}li/)l) I(\)I‘/i((lﬁlfi/iﬁ))
Seroma Rate (%) g:;j g;l ng\},})) (1)\_]/1; 82 1\A/[Iz:}/1[))

Cosmesis/ Rippling (%)

Surgical Site Infection rate (%)

3-4 (In Mesh)

12-13 (In ADM)

1-36 (In ADM) N/R (In Mesh)
0-5 (In Mesh) 4-43 (In ADM)
1-10 (In ADM) N/R (In Mesh)

N/R= Not Recorded
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technique had some complications. Overall Seroma
rates'®>#324262730 and the surgical site infection
rates 7,10,13,14,17,18,19,23,25,28,30,31,32 ln the publications were
noted to be higher in the ADM group as shown
in Table 3. The average follow-up range in studies
was between 4-55 months. Comparing all ADM
studies, average seroma rates were around 7%-8%
in this group while the studies using TiLoop mesh
showed no seromas. In comparison, a study showed
(used of TIGR® mesh and ADM) seroma rates to be
around 14%. This study divided patients based on
surgeon’s discretion into either ADM group (56%)
or TIGR mesh group (44%) and included patients
with postoperative radiotherapy (16%), which could
account for these high rates. *

The capsular contracture rates documented in
the papers in the prepectoral reconstructions to
be around 3%-10%. Upon subgroup analysis, the
reported higher rates of capsular contractures
in some studies has significantly reduced over
time, with the use of ADM. We noted the average
capsular contracture rates in partial wrap ADM
to be lower(3.6%) than in full wrap ADM use
(5.2%) which in comparison to the Tiloop® mesh is
around 4%%%*. Surgeons’” experience and knowledge
of understanding of prepectoral anatomy has
significantly evolved over time'>**%,

We also noted major complications such as the
implant loss rates'®!*?>23132 in a range of 0%-18%
between two groups with average Implant loss rate
to be around 5.2% with the ADM and 3%-3.5% in
the synthetic mesh group.

Red breast syndrome associated with the use of
ADM noted in nearly 6% cases. Most of this was
self-limiting, but some were treated with antibiotics
for a week and then observed®.

Pooled averaged rates for complications such as
wound infection, hematoma, and skin necrosis from
the above studies recorded were around 2%,1%-2%
and 3%-4% respectively.

Several articles published on PubMed dating back in
time have reported complications rates to be much
higher than the most recent studies. With time, we
believe the surgeons’ experiences and techniques
performing the prepectoral breast reconstruction
have evolved. With a careful patient selection,
types of incisions used, and better recording/
registry of complications, we can reduce significant
postoperative complications.

In patients with Prepectoral breast reconstruction

with ADM’s or synthetic mesh with post-
mastectomy radiotherapy, we found studies to be
in favour of use of radiotherapy**"*. Prepectoral
breast reconstruction group had minimal or
comparable complication rates (25% in irradiated
vs 23% in the non-irradiated group) compared with
the subpectoral group (Table 2).

Similarly, in a study by Sinnott et al. ** showed
the rates of capsular contracture were three times
higher in subpectoral reconstruction than the
prepectoral group who were irradiated, showing
perhaps the protective role of ADM in prepectoral
reconstruction.

The two published series using neither ADM nor
synthetic mesh in prepectoral reconstruction
for comparison found series exploring patients’
feasibility and outcomes. These patients underwent
immediate breast reconstruction using skin-
sparing mastectomy using a vertical inframammary
incision. Proper patient selection and skin flap
viability are the key to achieving optimal outcomes
without using ADM or a mesh in prepectoral breast
reconstruction®. Similarly, astudy of 155 patients
with no mesh in a nipple-sparing mastectomy
with prepectoral reconstruction with a follow up
of 55.5 months showed higher complication rates.
There was poor cosmesis in 19% of patients who
needed a second procedure( fat grafting), perhaps
suggesting ADM’s protective role in prepectoral
breast reconstruction'>*.

CONCLUSION

As the demand for breast reconstruction increases
newer and novel ways of reconstruction have been
used to provide both cosmesis and oncological
safety, florid use of subcutaneous mastectomy, the
role of Prepectoral Implant-based reconstruction
has gained even more popularity. The Prepectoral
breast reconstruction with an implant following
mastectomy using synthetic mesh or Acellular
Dermal Matrix(ADM) provides an adequate soft
tissue coverage to the implant under the skin with
near comparable outcomes to subpectoral implant-
based reconstruction. With this review, we believe,
the use of Acellular Dermal Matrices/ Synthetic
Mesh with Prepectoral breast reconstruction is
both an efficient and effective mode of breast
reconstruction, causing minimal morbidity whilst
providing good cosmesis.

WWW.Wjps.ir


http://dx.doi.org/10.52547/wjps.10.2.3
http://wjps.ir/article-1-796-en.html

[ Downloaded from wjps.ir on 2025-11-04 ]

[ DOI: 10.52547/wjps.10.2.3 ]

FINANCIAL DISCLOSURES

None

CONFLICT OF INTEREST

The authors declare that there is no conflict of
interests.

REFERENCES

10.

WWW.Wjps.ir

Cancer Research UK. Breast Cancer Statistics,
Available  at:  http://www.cancerresearchuk.org/
health-professional/cancer-statistics/statistics-by-
cancer-type/breast-cancer. Accessed: January 04,
2021.

Goldwyn RM. Vincenz Czerny and the beginnings
of breast reconstruction. Plast Reconstr Surg
1978;61:673-681. Epub 1978/05/01.

Snyderman RK, Guthrie RH. Reconstruction of
the female breast following radical mastectomy.
Plast Reconstr Surg 1971 Jun;47(6):565-7. doi:
10.1097/00006534-197106000-00008. PMID:
5088650.

Vidya R, Igbal FM. Breast anatomy: Time to classify
the subpectoral and prepectoral spaces. Clin Anat
2017 May;30(4):434-435. doi: 10.1002/ca.22878.
Epub 2017 Apr 8. PMID: 28318062.

Vidya R, Ghulam H, Wild J. Breast Anatomy: The
Importance of Understanding the Superficial Fascial
System for Oncoplastic Dissection. Plast Reconstr
Surg 2019 Aug;144(2):320e.

Sabel MS. Essentials of Breast Surgery: A Volume
in the Surgical Foundations Series E-Book. Elsevier
Health Sciences; 2009.

Sbitany H, Piper M, Lentz R. Prepectoral breast
reconstruction: a safe alternative to submuscular
prosthetic reconstruction following nipple-sparing
mastectomy. Plast Reconstr Surg 2017;140(3):432-
443. d0i:10.1097/PRS.0000000000003627.

D. Casella, M. Bernini, L. Bencini, et al. TiLoop®
Bra mesh used for immediate breast reconstruction:
comparison of retropectoral and subcutaneous
implant placement in a prospective single-institution
series. Eur ] Plast Surg 37 (2014), pp. 599-604
Reitsamer R, Peintinger F. Prepectoral implant
placement and complete coverage with porcine
acellular dermal matrix: a new technique for direct-
to-implant breast reconstruction after nipple-sparing
mastectomy. ] Plast Reconstr Aesthet Surg 2015
Feb;68(2):162-7. doi:  10.1016/j.bjps.2014.10.012.
Epub 2014 Oct 16. PM.L.D.: 25455288.

Downs RK, Hedges K. An alternative technique for
immediate direct-to-implant breast reconstruction-a
case series. Plast Reconstr Surg Glob Open 2016;4(7):

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

Chopra etal RV

€821. doi:10.1097/GOX.0000000000000839.

Bernini M, Calabrese C, Cecconi L, etal. Subcutaneous
direct-to-implant breast reconstruction: surgical,
functional, and aesthetic results after long-term
follow-up. Plast Reconstr Surg Glob Open, 3 (2016), p.
e574.

Caputo GG, Marchetti A, Dalla Pozza E, et al. Skin-
reduction breast reconstructions with prepectoral
implant. Plast Reconstr Surg 2016;137(6):1702-1705.
doi:10.1097/PRS.0000000000002227.

Vidya R, Cawthorn SJ. Muscle-sparing ADM-assisted
breast reconstruction technique using complete
breast implant coverage: a dual-institute UK-based
experience. Breast Care (Basel) 2017;12(4):251-254.
doi:10.1159/000464401.

Vidya R, Masia J, Cawthorn S, et al. Evaluation of the
effectiveness of the prepectoral breast reconstruction
with Braxon dermal matrix: first multicenter European
report on 100 cases. Breast J 2017;23(6):670-676.
doi:10.1111/tb;j.12810.

.Salibian AH, Harness JK, Mowlds DS. Staged

suprapectoral  expander/implant  reconstruction
without acellular dermal matrix following
nipple-sparing  mastectomy.  Plast  Reconstr
Surg 2017;139(1):30-39. doi:10.1097/
PRS.0000000000002845.

Sigalove S, Maxwell GP, Sigalove NM, et al
Prepectoral implant-based breast reconstruction and
postmastectomy radiotherapy: short-term outcomes.
Plast Reconstr Surg Glob Open 2017;5(12): el631.
doi:10.1097/GOX.0000000000001631

Nahabedian MY, Cocilovo C. Two-stage prosthetic
breast reconstruction: a comparison between
prepectoral and partial subpectoral techniques.
Plast  Reconstr  Surg  2017;140(6S)Prepectoral
Breast Reconstruction):22S-30S. doi:10.1097/
PRS.0000000000004047.

Stevens WG, Nahabedian MY, Calobrace MB, et al.
Risk factor analysis for capsular contracture: a five-
year Sientra study analysis using round, smooth and
textured implants for breast augmentation. Plast
Reconstr Surg 132 (5) (2013), pp. 1115-1123.
Jafterbhoy S, Chandarana M, Houlihan M, et al. Early
multicentre experience of pre-pectoral implant based
immediate breast reconstruction using Braxon®. Gland
Surg 2017;6(6):682-688. doi:10.21037/gs.2017.07.07.
Sbitany H, Wang F, Peled AW, et al. Immediate implant-
based breast reconstruction following total skin-
sparing mastectomy: Defining the risk of preoperative
and postoperative radiation therapy for surgical
outcomes. Plast Reconstr Surg 2014;134:396404.
Highton L, Johnson R, Kirwan C, Murphy J.
Prepectoral implant-based breast reconstruction.
Plast Reconstr Surg Glob Open 2017;5(9):e1488.
doi:10.1097/GOX.0000000000001488.

Jones G, Yoo A, King V, et al. Prepectoral immediate



http://dx.doi.org/10.52547/wjps.10.2.3
http://wjps.ir/article-1-796-en.html

[ Downloaded from wjps.ir on 2025-11-04 ]

[ DOI: 10.52547/wjps.10.2.3 ]

13

23.

24.

25.

26.

27.

28.

29.

30.

31.

The Journey of Prepectoral Breast Reconstruction through Time

direct-to-implant ~ breast  reconstruction  with
anterior AlloDerm coverage. Plast Reconstr Surg
2017;140(6SPrepectoral Breast Reconstruction):315-
38S. d0i:10.1097/PRS.0000000000004043.

Singla A, Singla A, Lai E, Caminer D. Subcutaneously
Placed Breast Implants after a Skin-Sparing
Mastectomy: Do We Always Need A.D.M.? Plast
Reconstr Surg Glob Open 2017 Jul 12;5(7):e1371. doi:
10.1097/GOX.0000000000001371. PMID: 28831335;
PMCID: PMC5548558.

Sinnott CJ, Persing SM, Pronovost M, Hodyl C,
McConnell D, Ott Young A. Impact of Postmastectomy
Radiation Therapy in Prepectoral Versus Subpectoral
Implant-Based Breast Reconstruction. Ann Surg Oncol
2018 Oct;25(10):2899-2908. doi: 10.1245/s10434-
018-6602-7. Epub 2018 Jul 5. PMID: 29978367.
Paydar KZ, Wirth GA, Mowlds DS. Prepectoral
breast reconstruction with fenestrated acellular
dermal matrix: a novel design. Plast Reconstr
Surg Glob Open 2018;6(4):e1712. doi:10.1097/
GOX.0000000000001712.

Chandarana MN, Jafferbhoy S, Marla S, Soumian
S, Narayanan S. Acellular dermal matrix in
implant-based immediate breast reconstructions: a
comparison of prepectoral and subpectoral approach.
Gland Surg 2018;7(Suppl 1): S64-S69. doi:10.21037/
gs.2018.03.05.

Elswick SM, Harless CA, Bishop SN, et al
Prepectoral implant-based breast reconstruction
with postmastectomy radiation therapy. Plast
Reconstr  Surg  2018;142(1):1-12.  doi:10.1097/
PRS.0000000000004453.

Cattelani L, Polotto S, Arcuri MFE Pedrazzi G,
Linguadoca C, Bonati E. One-step prepectoral
breast reconstruction with dermal matrix-covered
implant compared to submuscular implantation:
Functional and cost evaluation. Clin Breast Cancer
2017 Dec 2. pii: S15268209(17)306031. doi: 10.1016/].
clbc.2017.11.015.

De Vita R, Buccheri EM, Villanucci A, Pozzi
M. Breast reconstruction actualised in nipple-
sparing  mastectomy and  direct-to-implant,
prepectoral  polyurethane  positioning:  early
experience and preliminary results. Clin Breast
Cancer 2019;19(2):e358-€363. doi:10.1016/j.
clbc.2018.12.015.

Casella D, Di Taranto G, Marcasciano M, et al
Evaluation of prepectoral implant placement and
complete coverage with TiLoop bra mesh for breast
reconstruction: a prospective study on long-term
and patient-reported BREAST-Q Outcomes. Plast
Reconstr  Surg  2019;143(1):1e-9e.  doi:10.1097/
PRS.0000000000005078.

Sbitany H, Gomez-Sanchez C, Piper M, Lentz
R. Prepectoral Breast Reconstruction in the

32.

33.

34.

35.

36.

37.

38.

39.

Setting of Postmastectomy Radiation Therapy: An
Assessment of Clinical Outcomes and Benefits. Plast
Reconstr Surg 2019 Jan;143(1):10-20. doi: 10.1097/
PRS.0000000000005140. PMID: 30589770.
Reitsamer R, Peintinger F, Klaassen-Federspiel
E Sir A. Prepectoral direct-to-implant breast
reconstruction with complete A.D.M. or synthetic
mesh coverage - 36-Months follow-up in 200
reconstructed breasts. Breast 2019 Dec;48:32-37.
doi: 10.1016/j.breast.2019.08.002. Epub 2019 Aug 20.
PM.L.D.: 31491673.

Salvo N, Barnes E, van Draanen J, Stacey E, Mitera
G, Breen D, Giotis A, Czarnota G, Pang ], De Angelis
C. Prophylaxis and management of acute radiation-
induced skin reactions: a systematic review of the
literature. Curr Oncol 2010 Aug;17(4):94-112. doi:
10.3747/co.v17i4.493. PMID: 20697521; PMCID:
PMC2913836.

Barry M, Kell MR. Radiotherapy and breast
reconstruction: a meta-analysis. Breast Cancer Res
Treat 2011 May;127(1):15-22. doi: 10.1007/s10549-
011-1401-x. Epub 2011 Feb 20. PMID: 21336948.
Paula J. Duxbury, Ashu Gandhi, Cliona C. Kirwan,
Yogesh Jain, James R. Harvey, Current attitudes to
breast reconstruction surgery for women at risk of
post-mastectomy radiotherapy: A survey of UK.
breast surgeons, The Breast 2015; 24: 502-512.

Spear SL, Seruya M, Rao SS, Rottman S, Stolle E,
Cohen M, Rose KM, Parikh PM, Nahabedian MY.
Two-stage prosthetic breast reconstruction using
AlloDerm including outcomes of different timings of
radiotherapy. Plast Reconstr Surg 2012 Jul;130(1):1-
9. doi: 10.1097/PRS.0b013e3182547a45. PMID:
22743866.

Anuradha Apte, Maia Walsh, Prashanth Balaji,
Boyuan Khor, Sankaran Chandrasekharan, Arunmoy
Chakravorty. Single stage immediate breast
reconstruction with acellular dermal matrix and
implant: Defining the risks and outcomes of post-
mastectomy radiotherapy. The Surgeon 2020; 18: 202-
207. https://doi.org/10.1016/j.surge.2019.09.007.
Polotto S, Bergamini ML, Pedrazzi G, Arcuri
ME Gussago E Cattelani L. One-step prepectoral
breast reconstruction with porcine dermal matrix-
covered implant: a protective technique improving
the outcome in post-mastectomy radiation therapy
setting. Gland Surg 2020 Apr;9(2):219-228. doi:
10.21037/gs.2020.01.16. PMID: 32420245; PMCID:
PMC7225454.

Nahabedian MY. Prosthetic Breast Reconstruction
and Red Breast Syndrome: Demystification and
a Review of the Literature. Plast Reconstr Surg
Glob Open 2019 May 23;7(5):e2108. doi: 10.1097/
GO0OX.0000000000002108. PMID: 31333922; PMCID:
PMC6571326.

WWW.Wjps.ir


https://doi.org/10.1016/j.surge.2019.09.007
http://dx.doi.org/10.52547/wjps.10.2.3
http://wjps.ir/article-1-796-en.html
http://www.tcpdf.org

