APEN FORUM -

Aesthetic Breast Reconstruction

Aesthetic Surgery Journal Open
Preliminary Report Forum

2026, ojag024

Accepted date: 30 January 2026;

Serially Stacked Acellular Dermal online publish-ahead-of-print

February 18, 2026.

Matrices in 2-Stage Implant-Based © The Author(s) 2026. Published by

Oxford University Press on behalf of
H The Aesthetic Society.
BreaSt ReconStrUCtlon This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
License (https://creativecommons.
org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and

Jina Yom, BA®; Isabelle T. Smith, BS; Gabrielle P. Odoom, BA; reprqccjﬂudcttisn in any Imeditm, |
. rovide € original work Is proper
and Neil Tanna, MD, MBA cited. ° propery

https://doi.org/10.1093/asjof/ojag024
www.asjopenforum.com

OXFORD

UNIVERSITY PRESS

Abstract

Acellular dermal matrix (ADM) is widely used in implant-based breast reconstruction for implant stabilization, soft-tissue augmentation, and re-
duced capsular contracture, although its use in this setting remains off-label. Conventional approaches involve placing a single ADM layer dur-
ing first-stage tissue expander placement. The authors present a novel approach that utilizes ADM in both stages of tissue expander/implant-
based breast reconstruction, creating a bilayer ADM construct to enhance soft tissue support. This study aimed to describe the technique of
serially stacked ADM in implant-based breast reconstruction and assess its preliminary safety profile. A retrospective review was conducted of
all patients who received bilayer ADM in expander/implant-based breast reconstruction by a single surgeon between July 2020 and May 2024.
Patient demographics, operative details, time between stages, follow-up duration, and major complications were assessed. Nineteen patients
were included in this study. The mean age was 46 + 8.6 years, and the mean BMl was 21.6 + 2.85 kg/mz. Two patients had a history of radiation
therapy. Seventeen reconstructions were prepectoral, and 2 were subpectoral. The average time from expander placement to implant ex-
change was 180 days. The average follow-up after the second stage was 10.8 months. No patients required reoperation or hospital readmission
after either stage, and no major intraoperative or postoperative complications were reported. Preliminary findings from this cohort suggest that
stacked ADM may be considered a safe and effective adjunct for enhancing soft tissue coverage in implant-based breast reconstruction. Larger
prospective studies are needed to confirm these early results.

Level of Evidence: 4 (Therapeutic)

Prepectoral implant placement has emerged as a favorable alterna- the implant without significantly increasing the risk of complications,
tive to the subpectoral approach in breast reconstruction because such as seroma, infection, or reconstruction failure.

of reduced postoperative pain, shorter recovery, and avoidance of

animation deformity. However, because the implant lies directly un-

derneath the mastectomy skin envelope, prepectoral reconstruction METHODS

is particularly susceptible to implant visibility, palpability, and rip-
pling."? Given the widespread use of acellular dermal matrix (ADM)
to address these issues, serially stacked ADM may further enhance
soft-tissue coverage in select patients.

The authors propose a novel technique of serially stacked ADM in Ms Yom is a medical student, Donald and Barbara Zucker School of
2-stage implant-based breast reconstruction. This technique utilizes Medicine at Hofstra, Great Neck, NY, USA. Ms Smith and Ms Odoom are
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first stage of reconstruction, followed by wrapping the final implant

with an additional ADM layer at the second stage to create a stacked Corresponding Author:

ADM construct (Figure 1). The hypothesis of this innovation is that a Dr Neil Tanna, 600 Northern Blvd, Suite 310, Great Neck, NY 11021, USA.
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A retrospective chart review was conducted of all patients who re-
ceived double-layered ADM in TE/implant-based breast reconstruction
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Figure 1. lllustration of the stages of serially stacked acellular dermal matrix (ADM)
placement in implant-based breast reconstruction. The left panel illustrates the na-
tive breast. The middle panel shows Stage 1, in which the tissue expander is
wrapped with the first layer of ADM (blue) and placed in the prepectoral plane.
The right panel shows Stage 2, in which the tissue expander is removed and the final
implant, wrapped in the second layer of ADM (orange), is placed in the prepectoral
plane to create the bilayer ADM construct.
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Figure 3. The second stage of the stacked acellular dermal matrix (ADM) technique
is shown. The patient is a 27-year-old female. (A) At this stage, the previous mastec-
tomy incision is reopened, revealing a well-vascularized capsule formed by the first
ADM layer around the tissue expander. (B) An incision is then made in the capsule to
enable removal of the tissue expander and placement of the final implant.

by a single surgeon (N.T.) between July 2020 and May 2024. This
study was approved by the authors’ local IRB (IRB #: 23-0398).
Patients with a history of radiation therapy, smoking, or BMI >40
were excluded. Patient demographics, operative details, and clinical
outcomes were evaluated. The assessment of clinical outcomes was
based primarily on clinical examination. Time between reconstruc-
tion stages and duration of follow-up were also measured.
Complications were assessed, including rates of reoperation and
hospital readmissions. Major complications were defined as any re-
operation or rehospitalization within the first 90 days after either
stage of surgery. Given the small sample size and preliminary nature
of the study, statistical analysis focused primarily on mean, standard
deviation, and range.

For the stacked ADM construct, two 16 X 20 cm perforated rectan-
gular sheets of ADM are utilized. The first-stage procedure entails a

Figure 2. The first stage of the stacked acellular dermal matrix (ADM) technique is
shown. The patient is a 27-year-old female. Following the left breast nipple-sparing
mastectomy, the tissue expander is wrapped circumferentially in the first layer of
ADM, (A) which is secured with interrupted sutures and (B) is placed into the prepec-
toral plane in the breast pocket (right).

Figure 4. In another patient (a 38-year-old female), the second stage of the stacked
acellular dermal matrix (ADM) technique is shown. (A) Following removal of the tis-
sue expander, the ADM from Stage 1is still present and appears to be integrated into
the prepectoral breast pocket. (B) In Stage 2, after wrapping the final implant with the
second layer of ADM, the implant-ADM construct is placed into the pocket within
the capsule formed by the first layer of ADM (the patient is a 25-year-old female).
The capsule is then sutured closed over the implant-ADM construct.

mastectomy followed by placement of a TE. After assessment of the
mastectomy skin flaps through clinical assessment and intraopera-
tive intravenous angiography and evaluation of the breast pocket,
an appropriately sized TE and ADM of suitable thickness are select-
ed. Then, the ADM is prepared, rinsed, circumferentially wrapped
around the TE, and sutured to itself (Figure 2). The ADM-TE construct
is secured to the chest wall in the prepectoral position (Figure 2). At
the second surgical stage, the previously placed expander is re-
moved with a capsulotomy (Figure 3). The final implant is selected
based on breast dimensions and patient preference and is then
wrapped with a second layer of ADM using the same technique as
in the first stage. The implant-ADM construct is then placed in the pre-
pectoral position, and the capsule from the first-stage procedure is
repaired over the construct (Figures 4, 5). A closed suction drain is
placed.

RESULTS

A total of 19 female patients were included in this study. The mean
age was 46 + 8.6 years, the range of ages spanned from 27 to 63
years, and the mean BMI was 21.6 + 2.85 kg/mz. Two patients re-
ceived adjuvant postmastectomy radiation therapy. The average
time between the first and second stages of reconstruction was
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Figure 5. In this patient (a 41-year-old female), the bilayer acellular dermal matrix
(ADM) construct at the time of final implant placement can be visualized. The well-
vascularized first layer of ADM, placed at the time of initial-stage tissue expander
placement (blue), is sutured to itself over the second layer of ADM that was placed
with the final implant (orange).

180 days, and the average follow-up time was 10.8 months. Most pa-
tients (n =17) underwent prepectoral implant placement, whereas 2
patients had subpectoral implant placement because of a history of
subpectoral breast augmentation. The implant sizes ranged from
220 to 520 cc, with an average volume of 357.7 cc. Almost all pa-
tients underwent bilateral nipple-sparing mastectomies (n=18),
with only one patient having a unilateral skin-sparing mastectomy.
Eight patients underwent bilateral prophylactic mastectomies,
whereas 11 patients underwent therapeutic mastectomies. No major
intraoperative complications were reported. No major postoperative
complications were reported, defined as any reoperation or hospital
readmission within 90 days after either the first (TE placement) or sec-
ond stage (implant placement) of surgery.

Three patients underwent a third procedure. One patient devel-
oped capsular contracture of the left breast 18 months after the
second-stage surgery, requiring implant exchange without ADM.
Notably, this patient received radiation therapy between the first
and second stages, which may have impacted reconstruction out-
comes. Another patient requested a smaller implant size for aesthetic
reasons 3 years after second-stage reconstruction, resulting in im-
plant exchange without ADM. Similarly, another patient requested
a larger implant size for aesthetic reasons 18 months after the second
stage, leading to implant exchange without ADM.

DISCUSSION

Implant-based breast reconstruction has undergone much evolution,
with continual development of new techniques aimed at improving
aesthetic and patient-reported outcomes while minimizing complica-
tions. One longstanding point of debate in implant-based breast re-
construction is determining the optimal plane for implant
placement. Prepectoral placement of the implant is challenged with
issues of implant rippling, visibility, and palpability. Conversely, al-
though subpectoral placement can mitigate some of these concerns,
it has its own disadvantages, including animation deformity and in-
creased postoperative pain because of muscle dissection." The

Figure 6. (A, C, E, G, I) Preoperative and (B, D, F, H, J) postoperative pictures in mul-
tiple views of a 49-year-old female patient following implant-based breast recon-
struction with the stacked acellular dermal matrix technique.

advent of supportive materials such as ADM has facilitated prepec-
toral breast reconstruction by improving soft tissue coverage over
the implant.

ADM has become a mainstay in implant-based breast reconstruc-
tion. Derived from processed and sterilized human, bovine, or porcine
material, the allograft is designed to safely vascularize and incorporate
into host native tissue.® Although its use in this context is off-label,
ADM is commonly used to optimize breast reconstruction and aug-
mentation outcomes by reinforcing the breast pocket, stabilizing the
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implant position, reducing rates of capsular contracture, and correcting
rippling.? In TE reconstruction, ADM has also been shown to help pre-
vent inferior “bottoming out” and lateral displacement.® The allograft
also allows for significantly higher initial TE fill volumes.® The aesthetic
benefits of ADM use in TE/implant breast reconstruction are well doc-
umented, with ADM-assisted reconstruction demonstrating higher
scores in breast mound volume placement, inframammary fold defini-
tion, and aesthetic measures, such as contour, symmetry of size and
shape, position, and overall appearance.6'8 However, some studies
have described increased risks of complications such as infection
and explantation associated with ADM use, although findings through-
out the literature have been inconsistent.>68*°

Historically, ADM has been utilized only at the first stage of implant-
based reconstruction as a single-layer construct. Between the first
and second stages of reconstruction, this ADM layer incorporates
into the surrounding tissue of the breast pocket, creating a thick
and well-vascularized soft tissue plane for the final implant place-
ment. Second-stage reconstruction typically involves a simple
TE-to-implant exchange. Histologic analyses at this stage have dem-
onstrated ADM integration, with vascularization and the formation of
a thin synovial metaplasia layer.” Interestingly, when comparing
single-layer ADM use to reconstruction without ADM, Marquez et al
reported no differences in capsular contracture, implant rippling, or
explantation rates."

Recent efforts have explored innovative applications of ADM in
breast reconstruction beyond traditional use in TE or direct-to-
implant reconstruction. Gwak et al and Iskanderian et al both demon-
strated the use of diced ADM pieces for volume replacement,
specifically for filling defects after oncoplastic breast-conserving sur-
gery.®"® Lee et al evaluated the utility of a cylindrical rolled ADM
construct to fill lumpectomy defects in oncoplastic breast-conserving
surgery,3 Maxwell and Gabriel describe a technique using lower pole
ADM in first-stage TE placement followed by upper pole, subpectoral
placement of ADM at second-stage implant placement."

The present study proposes a novel technique of serially
stacked ADM placement, in which an additional layer of ADM is
placed at second-stage reconstruction. By wrapping the final im-
plant with a second ADM layer, this technique aims to further en-
hance soft tissue camouflage over the implant, potentially
reducing implant visibility, palpability, and rippling. The use of ad-
ditional ADM for volume replacement may also allow surgeons to
utilize smaller implants, thereby decreasing final implant volume
and surface area. Previous studies have reported that the use of
thicker ADM increases risks of skin necrosis and infection, possibly
because of delayed incorporation and neovascularization.” The
technique of serially stacked ADM aims to mitigate these concerns
through the stepwise addition of ADM. Although seroma and infec-
tion remain known risks of ADM use, especially in cases of incom-
plete ADM incorporation into the surrounding tissue, the
preliminary results from this cohort did not show an increased
rate of such complications with use of a bilayer ADM construct.
Based on anecdotal qualitative observations of differential ADM
layer appearance at the 3 re-operations, the authors hypothesize
that the outer layer of ADM may integrate, whereas the inner layer
sits inert, similar to the underlying implant. However, this remains a
hypothesis, because these observations are limited. Preoperative
and postoperative comparisons in this cohort have shown excel-
lent reconstructive outcomes (Figure 6).

Although the initial results from this novel technique are promising,
there is much more to be explored. Limitations of this study include a
small sample size and relatively short follow-up period. Although a
control group with a single ADM wrap would enhance the paper,
the authors have elected to not include the use of historical cases be-
cause of a temporal bias that would limit the validity of comparison.
Future directions for studying this stacked ADM technique include
formal evaluation of aesthetic and patient-reported outcomes,
longer-term assessment of complications, and comparison with the
traditional single-layer method. Additionally, future histologic and ba-
sic science studies are needed to evaluate the integration and vascu-
larization patterns of each ADM layer within the surrounding pocket.
Such analysis will be critical for understanding the implications of a
thicker bilayer ADM construct on postoperative complications and
long-term viability. Finally, although the use of stacked ADM introduc-
es additional material costs, both layers were covered by insurance in
this cohort. Given the nuanced cost and reimbursement landscape
surrounding ADM use, a cost—benefit analysis for stacked ADM is
warranted.

CONCLUSIONS

The authors propose a novel technique of serially stacked ADM in
2-stage implant-based breast reconstruction. The technique utilizes
an initial layer of ADM at TE placement during the first stage of recon-
struction, followed by wrapping the final implant with an additional
ADM layer at the second-stage procedure. In this initial retrospective
review, no patients required reoperation or hospital readmission
within 90 days after either stage of surgery, and no major intraoper-
ative or postoperative complications were reported. These prelimi-
nary findings indicate that stacked ADM may be considered a safe
and effective adjunct for enhancing soft tissue coverage in implant-
based breast reconstruction. Larger prospective randomized studies
are needed to formally confirm these early results.
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