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Abstract

Breast reconstruction after surgery for cancer has more and more become crucial for patients’ satisfaction and quality of life. Lately,
thanks to the spread of medical devices like synthetic and biological meshes (Acellular Dermal Matrices: ADMs) and surgical
techniques such as skin-sparing and nipple-sparing mastectomies, surgeons are allowed to perform immediate breast reconstruction,
avoiding the use of tissue-expanders. ADMs-assisted breast reconstruction can be divided into prepectoral and submuscular dual-
plane technique. In the last decade, many surgeons adopted the prepectoral technique, in order to avoid the direct contact between
the silicone implant and the host tissues and complications such as animation deformity, muscular impairment and migration of
the prosthesis. ADMs create a scaffold that the host cells can colonize, thus allowing prosthetic integration and encapsulation and
promoting at the same time new vascularization. We performed a brief review of the literature about the use of ADMs in prepectoral
direct-to-implant breast reconstruction, also discussing about the costs and their impact on the healthcare system, and finally
mentioning which may be the direction of future technology in this promising field of research.

BR after surgery for cancer has indeed become crucial
for patients’ satisfaction and quality of life. Delayed breast
reconstruction using tissue expanders has demonstrated
to cause dissatisfaction towards body image and emotional

Introduction

Breast cancer is the second most commonly diagnosed
cancer worldwide, with an incidence of 2.088.850 and a

mortality rate of 627,000. Incidence and mortality rate in
Europe were 522,513 and 92,000, respectively [1], while in
Ttaly accounted for 53,000 diagnoses and 12,000 deaths [2].

Advances in early diagnosis, identification of patients at
high risk of developing cancer in familial-hereditary status,
oncological and breast studies are progressively extending
patients overall survival (OS) and disease-free survival
(DFS) highlighting the importance of quality of life concept
[3]. In fact, approximately 35-40% of women diagnosed
with breast cancer undergo a surgical mastectomy and
about 75% of them receive breast reconstruction (BR) after
mastectomy [4,5].

and social distress [6].

Lately, thanks to the spread of devices to assess blood
flow intraoperatively, of medical devices like synthetic
and biological meshes (Acellular Dermal Matrices: ADMs)
providing complete covering of implants [7-9], surgical
techniques such as skin-sparing (SSM) and nipple-sparing
mastectomies (NSM), surgeons are allowed to perform
immediate breast reconstruction (IBR), avoiding the use
of tissue-expanders [10].

Meshes used in IBR can be divided in synthetic and
biological, which can be further classified in human-
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derived ADM and xenografts, made from fetal bovine,
porcine dermis and bovine pericardium. Tissue
processing removes the cellular antigens responsible
for immunologic response, while preserving the
structural matrix that stimulates angiogenesis and tissue
regeneration. In fact, they create a scaffold that the host
cells can colonize, thus allowing prosthetic integration
and encapsulation and promoting at the same time new
vascularization [11-13].

There is a great amount of meshes available for breast
reconstruction but still no clear guidelines about their
use. John Y.S. Kim published a review in 2017 in order
to provide a summary of the latest biologic and synthetic
mesh innovation. He concluded that additional studies
were necessary to help clarify the true advantages and
disadvantages associated with both biologic and synthetic
mesh and their different ways of integration [14].

ADMs-assisted breast reconstruction can be divided into
prepectoral and submuscular dual plane technique. Many
authors agree that the submuscular approach has the best
long-term cosmetic results, is less expensive while ensuring
a better coverage of the upper-pole of the breast, but it
has the big disadvantage of causing animation deformity,
upper migration of the prosthesis and more post-operative
pain [15,16].

During the last decade, many surgeons adopted the
prepectoral technique, assuming the possibility to avoid
the use of the pectoralis major muscle for implant coverage
and performing a complete wrapping of the prosthesis
with a sheet of ADM, in order to avoid the direct contact
between the silicone implant and the host tissues [17,18].

This review briefly analyzes current literature about
the use of ADMs in prepectoral direct-to-implant breast
reconstruction.

Literature Search

Literature search was performed using MEDLINE®.
Key words searched were “acellular dermal matrix” OR
“biological mesh” OR “ADM” OR “pericardial mesh” in
combination with either “breast” OR “mammoplasty” OR
“breast reconstruction” AND “prepectoral”. A total of 24
articles were found. We excluded papers with comparison
between prepectoral and subpectoral techniques, or
between use versus no-use of ADMs. We also excluded
articles regarding synthetic meshes, articles related to
chest wall or abdominal reconstruction and articles on
basic science. We finally selected 6 papers.

Discussion

Breast reconstruction represents an essential step of the

therapeutic process in women with breast cancer treated
with mastectomy, since it reduces negative effects on body
image deriving from the destructive surgical procedures
[6,19]. Then follows a brief excursus on different techniques
and materials used in BR, so far.

Reconstruction can be performed both using implants or
autogenous tissues.

Implant-based reconstruction has the advantages of
shorter procedure time, hospital stay and recovery as well
as lower costs [20]. It can be performed as a two-stage
technique, using a tissue expander followed by the implant
of a permanent prosthesis, or as an immediate single-
stage technique with direct implant of a prosthesis with or
without the use of an autologous tissue [21].

Immediate single-stage reconstruction, while improving
patient’s compliance, has some limits: it can be performed
only for non-large and ptotic breast patients with good
quality of tissues. Aesthetic outcomes are sometimes
worse than in delayed-breast reconstruction and a second
surgical procedure is often required [22].

Capsular contracture is the most common complication
associated with prosthetic breast reconstruction following
mastectomy for cancer, with a frequency of 21.8 and 34%
at 5 years, respectively [23-25].

Acellular dermal matrices (ADMs) have been recently
introduced to avoid direct contact between silicone
implants and host tissues, in order to decrease capsular
contracture rates [24,26]. In particular, acellular bovine
pericardium-derived collagen matrix membranes (APMs)
have been used in immediate-breast reconstruction,
improving the definition of the inframammary and lateral
mammary fold and reducing capsular contracture [27].

Bernardini et al. published a paper in 2019 [28], in
which they analyzed tissue remodeling occurring after
implantation of two different bovine pericardium-
derived biological meshes BioRipar® (ASSUT EUROPE,
Rome, Italy), and Tutomesh® (Tutogen Medical Gmbh,
Neunkirchen am Brand, Germany) and three different
types (smooth, texturized and polyurethane) of mini-
silicone round prosthesis in a rat model.

Mechanical properties of the two meshes were previously
compared by using two mechanical tests, namely uniaxial
tensile test and burst test, and the BioRipar® mesh
demonstrated to be more extensible and resilient than the
commercial control ones [29].

Results from rat model suggested that differences in
composition and/or structure of AMP likely influence
tissue remodeling after their implantation alone or in
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combination with different prostheses. The authors
concluded that additional studies were needed in order to
develop a new biological mesh capable to further reduce
prostheses-induced adverse events, like postsurgical
periprosthetic fibrosis, following breast reconstruction
[28].

In this regard, the exaSHAPE® is a particular sheet of
BioRipar® mesh, especially designed for prepectoral
implant placement. It covers the whole front surface and
approximately 1/3 of the rear surface of the implant.
The exaSHAPE® allows, without altering the mechanical
characteristics of the BioRipar® mesh, thus maintaining
its strength, a perfect and simple fit, with less matrix. This
need of anew shape, specific for a prepectoral approach, was
due to the fact that most of complications, such as seroma
and infection, are related to the amount of biological mass
used [30]. Moreover, this mesh can be positioned using
a “no-touch” technique: the surgeon passes a 2-0 Vicryl®
thread through the pre-formed holes on the mesh to create
a purse-string suture and touches it only when applying
it to the implant, then tightens the suture, thus fixing the
mesh to the prosthesis and making it ready for positioning
in the prepectoral pocket. Reducing the unnecessary
handling of the mesh may help to decrease the risk of post-
operative infections, which still represent a challenge even
using biological devices [31-33].

Prosthesis can be positioned with a subpectoral approach,
using the traditional dual plane technique, or with a
prepectoral approach, above the pectoralis major.

The prepectoral placement of the implant, as compared
to the submuscular dual plane approach, avoids the
complications associated with pectoralis major muscle
dissection and mobilization. These include impaired
functionality, muscle spasms, animation deformity, and
“window-shading” among others [17,18,34,35].

Historically, the prepectoral approach was left behind

in 1970s, due to eccessively high complication rates,
including capsular contracture, flap necrosis, implant
descent/migration, implant loss and implant rippling
at the upper pole [36]. However, recent progress in
both surgical technique and materials, including new
generation expanders and implants, the use of ADMs,
intraoperative flap perfusion analysis, and fat grafting,
made the prepectoral technique again feasible and allowed
its spreading among oncoplastic surgeons.

Nevertheless, the prepectoral approach is not without its
drawbacks as well. As previously said, the most common
complication is capsular contracture, with a rate of
8.8% in a recent systematic review of prepectoral breast
reconstruction complications. Upon subgroup analysis,

however, the rate of capsular contracture with the use of an
ADM was decreased to 2.3% as compared to 12.4% without.
However, while ADMs demonstrated to lower capsular
contracture and overall complications rates, their use was
correlated with a higher rate of implant loss, infection,
and mastectomy flap necrosis. ADMs are also associated
with the red breast syndrome, with an incidence of 6.4%
[37]. This entity is characterized by erythema directly
overlying the ADM and is thought to be secondary to
lymphedema and lymphatic obstruction postoperatively.
All cases of breast erythema are empirically treated with
antibiotics, but they are discontinued after one week if no
change is observed, and red breast syndrome is presumed.
Most cases are self-limiting, but prolonged red breast
syndrome is occasionally treated with explantation of
ADM and implant and conversion to autologous breast
reconstruction.

Other important complications to consider are infection,
seroma, hematoma, implant loss, mastectomy flap
necrosis, and NAC necrosis. It should be noted that
long-term comparative studies between prepectoral and
subpectoral implant placement complications are not
yet available. However, there are many studies, mostly
retrospective, that published complication rates with
prepectoral reconstruction [18,38-40].

Another concern is the risk of visible implant rippling
at the upper pole, given thinner, soft tissue coverage as
compared to submuscular reconstruction. During two-
stage prepectoral reconstruction, the tissue expanders
should be underfilled, taking into account the anticipated
final implant size, in order to avoid rippling due to
redundant skin during the expander-to-implant exchange
operation. The rippling effect is also mitigated by
performing fat grafting to the upper pole mastectomy flap
during the second-stage expander-to-implant exchange
operation. It is important to counsel patients who are
undergoing immediate, direct-to-implant prepectoral
breast reconstruction that they may need a later procedure
for fat grafting over the implant to reduce rippling and
implant visibility. Direct to-implant breast reconstruction
was in fact made possible with prepectoral implant
placement as the muscle does not need to be expanded to
accommodate a big implant [41].

A new interest in prepectoral reconstruction has started
since Sigalove et al. first published their results of 353
procedures in 207 patients, of which 89% were two-stage
prepectoral reconstruction [42].

Thanks to the spread of techniques like skin-sparing
and nipple-sparing mastectomies, direct-to-implant
prepectoral reconstruction using ADMs has become more
feasible with good results [43-46].
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In particular, Cattelani et al. in 2018 compared
prepectoral and subpectoral direct-to-implant techniques
in 86 patients and found lower rates of postoperative pain,
less impact on upper extremity function, higher aesthetic
BREAST-Q scores and economic benefits [41]. Baker et
al. in 2018 reported no statistically significant differences
in pain scores, early complications, or hospital stay in a
series of 40 patients when comparing direct to implant
pre- and subpectoral breast reconstruction groups, while
some patients complained about implant rippling in the
prepectoral group [45].

Benefits and risks with ADMs in immediate breast
reconstruction, regardless of implant positioning, whether
pre-or subpectoral, were extensively analyzed in a meta-
analysis by Hallberg et al. in 2018. The authors, after
reviewing and comparing 51 studies, concluded that their
results were uncertain due to the lack of high quality
studies comparing use of ADMs VS no ADMs in IBR. In
particular, they found out that data about recurrence of
cancer, delay of beginning of adjuvant terapy and Health
related quality of life (HRQoL) were missing and that the
risk of bias in the selected studies was high, underlining
the need for controlled trials [47].

Our research specifically focused on papers about
prepectoral reconstructions using ADMs. In the table
1 we report a selection of papers about prepectoral
reconstructions using ADMs.

Reitsamer, from Austria, first published a paper in
2017 describing a complete ADM coverage of breast
implants (Strattice® Porcine ADM, LifeCell Corporation,
Bridgewater, NJ, USA) with good results in terms of muscle
function, absence of breast animation, postoperative pain,
and length of stay, but with a short follow up [38]. Vidya
et al., in their multicentric study, based on prospectively
collected data, reported in 2017 two hematomas, three
dehiscences, one necrosis, five seromas and two implant
losses (2%) after 100 procedures, the latter considerably
lower than similar reports in literature about the use of
ADMs in subpectoral breast reconstruction (5.0%-19.2%)
[48].

Jafferbhoy et al. in 2017 published results from a
prospective, multicentric experience of 78 prepectoral
implant based immediate breast reconstructions using
Braxon® porcine ADM (Decomed S.r.l., Venezia, Italy)
and concluded that it was an effective technique with
complication rates similar to the traditional technique
of subpectoral implant using ADM, while variables like
effects on adjuvant radiotherapy were still to analyze [46].

Jones et al. in 2019 reported retrospective data about
their 234 patients treated with IBR and prepectoral breast
reconstruction using AlloDerm® (Allergan Inc.) with a

mean follow-up of 15 months and stated that this kind of
reconstruction demonstrated maintenance of the integrity
and quality over time with low rates of capsular contracture
(0,9%) and complete absence of animation deformity [39].

The last two papers selected were about retrospective
large series of patients.

The first, written by Safran et al. in 2020, reported data
from 313 IBR with prepectoral implant placement, either
performed without ADMs or with anterior wrapping
with AlloDerm® (used in 77.6% of cases). Their bivariate
analysis and logistic regression demonstrate that surgical
complications did not differ in terms of a-cellular dermal
matrix use, incision selection, and use of postmastectomy
radiation therapy [40].

Briefly speaking of post-operative radiation therapy, it
should be underlined that, while lifesaving, it is a known
risk factor forimplant-based reconstruction complications,
namely capsular contracture and reconstruction failure. In
a recent retrospective review, Sinnott et al. reported that
subpectoral breast reconstruction had a three times greater
rate of capsular contracture compared to prepectoral
breast reconstruction following postmastectomy radiation
therapy (52.2 versus 16.1%). Moreover, 10 of the 12 cases of
capsular contracture in the subpectoral group were grades
3 or 4 compared with 2 of the 9 cases in the prepectoral
group. It has been proposed that the increased surface
area coverage of the implant by ADM is protective [43].

Following two-stage reconstruction, the migration of
the tissue expander is higher in the dual plane than the
prepectoral group during postmastectomy radiation. This
is thought to occur due to radiation-induced fibrosis and
contraction of the pectoralis major muscle, which causes
superior displacement of the expander. Prepectoral breast
reconstruction is not subject to this phenomenon as there
is no muscle coverage of the expander.

Finally, Masia J. and the International Braxon Audit
Group (iBAG) working group published in April 2020
about a large multicentric case series from Spain, Italy and
UK, with 1450 immediate prepectoral implant placements
and complete coverage with Braxon® ADM, performed over
a period of 6 years in 30 hospitals. After a mean follow-up
of 22 months, the authors reported durable results with
low complication rates, especially capsular contraction,
and statistically confirmed the well known correlations
between patients’ risk factors and the development of
postoperative complications (i.e. smoking status, diabetes
and the use of immunosuppressive drugs) [18].

About the costs of ADMs, and their impact on healthcare
system, not only the raw price of the meshes but also the
outcomes after using them should be considered, as the
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length of post-operative hospital stay, the complications
and need for a re-intervention, contribute to the total
economic burden.

Only a few studies about this topic have been published
so far. Two of them reported a cost-minimization analysis,
comparing the traditional 2-stage technique with one-
stage reconstruction using ADMs. However, outcomes
were estimated considering averages of results from
previous literature and, therefore, more high-quality
studies are needed to understand the real results of this
novel technique [49-51].

Buendia and Olivas-Menayo published a paper in 2019
about their series of 11 patients treated with one-stage
subpectoral bilateral reconstruction using a single sheet
of ADM (Surgimend® bovine acellular dermal collagen
matrix, LifeSciences), cut in 2 pieces, making the
hypothesis that using less matrix could lead to a faster
integration with less inflammatory response, avoiding or
reducing the complications related to the use of ADM,
such as seroma or infection, with the additional advantage
of improving cost-efficiency [30].

A multicentric randomized trial was also published
in 2019, from the Netherlands, comparing one-stage
immediate implant-based breast reconstruction with ADM
to the two-stage procedure without ADM: the first was
more expensive with comparable complication rates, so
the authors did not recognize its cost-effectiveness value,
though the study had several limitations, as socioeconomic
burden of multiple operations, absence from work and
travel expenses, was not taken into account [52].

Finally, Viezel-Mathieu et al. reported in 2020 on a
retrospective series of 77 patients receiving either a two
stage subpectoral reconstruction using ADM or a single
stage ADM-sparing prepectoral intervention. The ADM-
sparing technique consisted in a fenestration of the matrix,
in order to increase its surface and still ensure anterior
covering of the prosthesis. Prepectoral reconstruction
costed 25% less than the subpectoral technique [53].

Current technologies in experimental stage are mainly
addressed to produce meshes that ensure the same
biomechanical strength with less biological mass, like the
exaSHAPE® previously cited, and to enhance oncological
safety and efficacy in breast reconstruction. An interesting
and promising topic, which can be further developed, was
first discussed in 2017 by Wu et al., who analyzed outcomes
after fat grafting following lumpectomy in animal models
using a peptide hydrogel scaffold loaded with Tamoxifen,
attached to human adipose-derived stem cells after
liposuction. The authors noted that the scaffold provided
support for stem cells engraftment and proliferation while
carrying out a selective cytotoxic effect on tumor cells [54].

Conclusions

The international bibliography is continuously
enriched with new studies concerning prepectoral breast
reconstruction and the results are very encouraging.
Prepectoral implant positioning offers less pain, less
morbidity and faster recovery, while the percentages of
capsular contracture and animation deformity are almost
zero in all studies. The need of a very close collaboration
between all the specialists involved (radiologist, breast
surgeon, plastic surgeon, anatomo-pathologist, oncologist,
radiotherapist) is very high, in order to achieve oncological
safety and the best aesthetic result.

It is still very early to draw conclusions and more
multicenter and prospective studies, together with further
studies on animal models, are needed to better understand
the indications and contraindications, the detailed
guidelines for oncological follow-up, the guidelines for
postoperative radiotherapy. In addition, the definition of
the economic costs of this approach, is an important issue
to define, especially in countries where insurance does not
cover this cost and patients are forced to pay out of their
own pockets.

We are at the beginning of a new era in breast
reconstruction and our duty is to achieve the best for our
patients.

References

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre
LA, Jemal A. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA: a cancer journal for clinicians.
2018 Nov;68(6):394-424.

2. Stefania Gori, Jennifer Foglietta, Maria Vittoria Dieci
e AIRTUM Working Group, “Mammella” in “I numeri del
cancro in Italia”, 2019, AIOM-ARTUM

3. NgR, Pond GR, Tang PA, MacIntosh PW, Siu LL, Chen
EX. Correlation of changes between 2-year disease-free
survival and 5-year overall survival in adjuvant breast
cancer trials from 1966 to 2006. Annals of oncology. 2008
Mar 1;19(3):481-6.

4. DellaCroce FJ, Wolfe ET. Breast reconstruction. The
Surgical Clinics of North America. 2013;93(2):445-54-.

5. Kamali P, Koolen PG, Paul MA, Medin C, Shermerhorn
M, Lin SJ. Regional and national trends over 20
years in one-stage vs two-staged implant based breast
reconstruction. Plastic and Reconstructive Surgery. 2015
Oct 1;136(4S):122.

] Exp Pathol. 2020
Volume 1, Issue 2

56



Capuano I, Bernardini R, Varvaras D, Mattei M. Acellular Dermal Matrix in Prosthetic Breast Reconstructive Surgery
with Prepectoral Technique: A Literature Review. ] Exp Pathol. 2020;1(2):50-59.

6. Teo I, Reece GP, Christie IC, Guindani M, Markey MK,
Heinberg LJ, Crosby MA, Fingeret MC. Body image and
quality of life of breast cancer patients: influence of timing
and stage of breast reconstruction. Psycho-Oncology. 2016
Sep;25(9):1106-12.

7. Salzberg CA. Nonexpansive immediate breast
reconstruction using human acellular tissue matrix graft
(AlloDerm). Annals of plastic surgery. 2006 Jul 1;57(1):1-

5.

8. Forsberg CG, Kelly DA, Wood BC, Mastrangelo SL,
DeFranzo AJ, Thompson JT, David LR, Marks MW.
Aesthetic outcomes of acellular dermal matrix in tissue
expander/implant-based breast reconstruction. Annals of
plastic surgery. 2014 Jun 1;72(6):S116-20.

9. Spear SL, Seruya M, Clemens MW, Teitelbaum
S, Nahabedian MY. Acellular dermal matrix for the
treatment and prevention of implant-associated breast
deformities. Plastic and reconstructive surgery. 2011 Mar

1;127(3):1047-58.

10. Zenn MR. Indications and controversies for implant-
based breast reconstruction utilizing biological meshes.
Clinics in Plastic Surgery. 2018 Jan 1;45(1):55-63.

11. Margulies IG, Salzberg CA. The use of acellular dermal
matrix in breast reconstruction: evolution of techniques
over 2 decades. Gland surgery. 2019 Feb;8(1):3.

12. Urquia LN, Hart AM, Liu DZ, Losken A. Surgical
Outcomes in Prepectoral Breast Reconstruction. Plastic
and Reconstructive Surgery Global Open. 2020 Apr;8(4).

13. Paydar KZ, Wirth GA, Mowlds DS. Prepectoral breast
reconstruction with fenestrated acellular dermal matrix:
a novel design. Plastic and Reconstructive Surgery Global
Open. 2018 Apr;6(4).

14. Kim JY, Mlodinow AS. What’s new in acellular
dermal matrix and soft-tissue support for prosthetic
breast reconstruction. Plastic and reconstructive surgery.
2017 Nov 1;140(5S):30S-43S.

15. Colwell AS, Taylor EM. Recent Advances in Implant-
Based Breast Reconstruction. Plastic and Reconstructive
Surgery. 2020 Feb 1;145(2):421e-32e.

16. Colwell AS, Tessler O, Lin AM, Liao E, Winograd
J, Cetrulo CL, Tang R, Smith BL, Austen Jr WG. Breast
reconstruction following nipple-sparing mastectomy:
predictors of complications, reconstruction outcomes, and
5-year trends. Plastic and reconstructive surgery. 2014
Mar 1;133(3):496-506.

17. Berna G, Cawthorn SJ, Papaccio G, Balestrieri N.

Evaluation of a novel breast reconstruction technique
using the Braxon® acellular dermal matrix: a new muscle-
sparing breast reconstruction. ANZ Journal of Surgery.
2017 Jun;87(6):493-8.

18. Masia J,iBAG Working Group, Salgarello M, Cattelani
L, Parodi PC, Ribuffo D, et al. The largest multicentre data
collection on prepectoral breast reconstruction: The iBAG
study. Journal of Surgical Oncology. 2020 Oct;122(5):848-
60.

19. Kogan S, Giirsoy A. Body image of women with breast
cancer after mastectomy: a qualitative research. The
journal of breast health. 2016 Oct;12(4):145-150.

20. Racano C, Fania PL, Motta GB, Belloni C, Lazzarini
E, Isoardi R, Boccu C, Duodeci S, D’Agosto M, Ragni L.
Immediate and delayed two-stage post-mastectomy breast
reconstruction with implants. Our experience of general
surgeons. Minerva chirurgica. 2002 Apr;57(2):135-49.

21. Bertozzi N, Pesce M, Santi P, Raposio E. One-stage
immediate breast reconstruction: a concise review.
BioMed research international. 2017 Jan 1;2017.

22, Gardani M, Bertozzi N, Grieco MP, Pesce M,
Simonacci F, Santi P, Raposio E. Breast reconstruction
with anatomical implants: A review of indications and
techniques based on current literature. Annals of Medicine
and Surgery. 2017 Sep 1;21:96-104.

23. Caffee HH. The influence of silicone bleed on
capsule contracture. Annals of plastic surgery. 1986 Oct

1;17(4):284-7.

24. Schmitz M, Bertram M, Kneser U, Keller AK, Horch

RE. Experimental total wrapping of breast implants
with acellular dermal matrix: a preventive tool against
capsular contracture in breast surgery?. Journal of
Plastic, Reconstructive & Aesthetic Surgery. 2013 Oct
1;66(10):1382-9.

25. Seyhan H, Kopp J, Beier JP, Vogel M, Akkermann O,
Kneser U, Schwartz S, Hartmann A, Horch RE. Smooth
and textured silicone surfaces of modified gel mammary
prostheses cause a different impact on fibroproliferative
properties of dermal fibroblasts. Journal of Plastic,
Reconstructive & Aesthetic Surgery. 2011 Mar 1;64(3):€60-
6.

26. Gravina PR, Pettit RW, Davis MJ, Winocour SJ,
Selber JC. Evidence for the use of acellular dermal matrix
in implant-based breast reconstruction. InSeminars in
plastic surgery 2019 Nov (Vol. 33, No. 04, pp. 229-235).
Thieme Medical Publishers.

27. Gubitosi A, Docimo G, Parmeggiani D, Pirozzi R,

] Exp Pathol. 2020
Volume 1, Issue 2

57



Capuano I, Bernardini R, Varvaras D, Mattei M. Acellular Dermal Matrix in Prosthetic Breast Reconstructive Surgery
with Prepectoral Technique: A Literature Review. ] Exp Pathol. 2020;1(2):50-59.

Vitiello C, Schettino P, Avellino M, Casalino G, Amato
M, Ruggiero R, Docimo L. Acellular bovine pericardium
dermal matrix in immediate breast reconstruction after
Skin Sparing Mastectomy. International Journal of
Surgery. 2014 Aug 1;12:S205-8.

28. Bernardini R, Varvaras D, D’Amico F, Bielli A, Scioli
MG, Coniglione F, Rossi P, Buonomo OC, Petrella G,
Mattei M, Orlandi A. Biological acellular pericardial mesh
regulated tissue integration and remodeling in a rat model
of breast prosthetic implantation. Journal of Biomedical
Materials Research Part B: Applied Biomaterials. 2020
Feb;108(2):577-90.

29. Bielli A, Bernardini R, Varvaras D, Rossi P, Di
Blasi G, Petrella G, Buonomo OC, Mattei M, Orlandi A.
Characterization of a new decellularized bovine pericardial
biological mesh: structural and mechanical properties.
Journal of the Mechanical Behavior of Biomedical
Materials. 2018 Feb 1;78:420-6.

30.Buendia J, Olivas-Menayo J. Improving Cost-
efficiency in Bilateral Direct-to-Implant Reconstructions
with Acellular Dermal Matrix. Plastic and Reconstructive
Surgery Global Open. 2019 Sep;7(9).

31. Wilson HB. Early results show reduced infection
rate using no-touch technique for expander/ADM breast
reconstruction. Plastic and Reconstructive Surgery Global
Open. 2015 Mar;3(3).

32. Ha A, Criman ET, Kurata WE, Matsumoto KW, Pierce
LM. Evaluation of a novel hybrid viable bioprosthetic mesh
in a model of mesh infection. Plastic and Reconstructive
Surgery Global Open. 2017 Aug;5(8).

33. Hillberg NS, Ferdinandus PI, Dikmans RE, Winkens
B, Hommes J, van der Hulst RR. Is single-stage implant-
based breast reconstruction (SSBR) with an acellular
matrix safe?. European journal of plastic surgery. 2018

Aug 1;41(4):429-38.

34. SigaloveS,Maxwell GP,SigaloveNM, Storm-Dickerson
TL, Pope N, Rice J, et al. Prepectoral implant-based breast
reconstruction and postmastectomy radiotherapy: short-
term outcomes. Plastic and Reconstructive Surgery Global
Open. 2017 Dec;5(12).

35. Hammond DC, Schmitt WP, O’Connor EA.
Treatment of breast animation deformity in implant-based
reconstruction with pocket change to the subcutaneous
position. Plastic and Reconstructive Surgery. 2015 Jun

1;135(6):1540-4.

36. Nahabedian MY, Glasberg SB, Maxwell GP.
Introduction to “prepectoral breast reconstruction”. Plastic
and Reconstructive Surgery. 2017 Dec 1;140(65):4S-5S.

37. Wagner RD, Braun TL, Zhu H, Winocour S. A
systematic review of complications in prepectoral breast
reconstruction. Journal of Plastic, Reconstructive &
Aesthetic Surgery. 2019 Jul 1;72(7):1051-9.

38. 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.
Journal of Plastic, Reconstructive & Aesthetic Surgery.
2015 Feb 1;68(2):162-7.

39. Jones G, Antony AK. Single stage, direct to implant
pre-pectoral breast reconstruction. Gland surgery. 2019
Feb;8(1):53-60

40. Safran T, Al-Halabi B, Viezel-Mathieu A, Boileau JF,
Dionisopoulos T. Direct-to-Implant, Prepectoral Breast
Reconstruction: A Single-Surgeon Experience with 201
Consecutive Patients. Plastic and reconstructive surgery.
2020 Apr 1;145(4):686e-96e.

41. Darrach H, Kraenzlin F, Khavanin N, Chopra K,
Sacks JM. The role of fat grafting in prepectoral breast
reconstruction. Gland surgery. 2019 Feb;8(1):61-66.

42. SigaloveS,Maxwell GP,SigaloveNM, Storm-Dickerson
TL, Pope N, Rice J, Gabriel A. Prepectoral implant-
based breast reconstruction: rationale, indications, and
preliminary results. Plastic and reconstructive surgery.
2017 Feb 1;139(2):287-94.

43. Sinnott CJ, Persing SM, Pronovost M, Hodyl C,
McConnell D, Young AO. Impact of postmastectomy
radiation therapy in prepectoral versus subpectoral
implant-based breast reconstruction. Annals of Surgical
Oncology. 2018 Oct 1;25(10):2899-908.

44. Cattelani L, Polotto S, Arcuri MF, Pedrazzi G,
Linguadoca C, Bonati E. One-Step Prepectoral breast
reconstruction with dermal Matrix—Covered implant
compared to Submuscular implantation: functional
and cost evaluation. Clinical breast cancer. 2018 Aug
1;18(4):e703-11.

45. Baker BG, Irri R, MacCallum V, Chattopadhyay R,
Murphy J, Harvey JR. A prospective comparison of short-
term outcomes of subpectoral and prepectoral strattice-
based immediate breast reconstruction. Plastic and
reconstructive surgery. 2018 May 1;141(5):1077-84.

46. Jafferbhoy S, Chandarana M, Houlihan M,
Parmeshwar R, Narayanan S, Soumian S, Harries S, Jones
L, Clarke D. Early multicentre experience of pre-pectoral
implant based immediate breast reconstruction using
Braxon®. Gland surgery. 2017 Dec;6(6):682-88.

] Exp Pathol. 2020
Volume 1, Issue 2

58



Capuano I, Bernardini R, Varvaras D, Mattei M. Acellular Dermal Matrix in Prosthetic Breast Reconstructive Surgery
with Prepectoral Technique: A Literature Review. ] Exp Pathol. 2020;1(2):50-59.

47. Hallberg H, Rafnsdottir S, Selvaggi G, Strandell
A, Samuelsson O, Stadig I, et al. Benefits and risks with
acellular dermal matrix (ADM) and mesh support in
immediate breast reconstruction: a systematic review
and meta-analysis. Journal of Plastic Surgery and Hand
Surgery. 2018 May 4;52(3):130-47.

48.Vidya R, Masia J, Cawthorn S, Berna G, Bozza F,
Gardetto A, Kolacifiska A, Dell’Antonia F, Tiengo C,
Bassetto F, Caputo GG. Evaluation of the effectiveness of
the prepectoral breast reconstruction with Braxon dermal
matrix: first multicenter European report on 100 cases.
The Breast Journal. 2017 Nov;23(6):670-6.

49. Macadam SA, Lennox PA. Acellular dermal matrices:
economic considerations in reconstructive and aesthetic
breast surgery. Clinics in plastic surgery. 2012 Apr
1;39(2):187-216.

50.Jansen LA, Macadam SA. The use of AlloDerm in
postmastectomy alloplastic breast reconstruction: part II.
A cost analysis. Plastic and reconstructive surgery. 2011
Jun 1;127(6):2245-54.

51. de Blacam C, Momoh AO, Colakoglu S, Slavin SA,
Tobias AM, Lee BT. Cost analysis of implant-based breast
reconstruction with acellular dermal matrix. Annals of
plastic surgery. 2012 Nov 1;69(5):516-20.

52. Negenborn VL, Smit JM, Dikmans RE, Winters HA,
Twisk JW, Ruhé PQ, 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.
The British journal of surgery. 2019 Apr;106(5):586-95.

53. Viezel-Mathieu A, Alnaif N, Aljerian A, Safran T,
Brabant G, Boileau JF, Dionisopoulos T. Acellular Dermal
Matrix—sparing Direct-to-implant Prepectoral Breast
Reconstruction: A Comparative Study Including Cost
Analysis. Annals of Plastic Surgery. 2020 Feb 1;84(2):139-
43.

54. Wu H, Zhou T, Tian L, Xia Z, Xu F. Self-assembling
RADA16-1 peptide hydrogel scaffold loaded with tamoxifen
for breast reconstruction. BioMed Research International.
2017 Jun 12;2017.

] Exp Pathol. 2020
Volume 1, Issue 2

59



