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Background: The availability of acellular dermal matrix (ADM) and synthetic mesh
products has prompted plastic surgeons to revisit subcutaneous implant-based
breast reconstruction. The literature is limited, however, with regards to evidence
on patient selection, techniques, and outcomes.

Methods: A systematic review of the Medline and Cochrane databases was per-
formed for original studies reporting breast reconstruction with ADM or mesh,
and subcutaneous implant placement. Studies were analyzed for level of evidence,
inclusion/exclusion criteria for subcutaneous reconstruction, reconstruction char-
acteristics, and outcomes.

Results: Six studies (186 reconstructions) were identified for review. The majority
of studies (66.7%) were level IV evidence case series. Eighty percent of studies had
contraindications for subcutaneous reconstruction, most commonly preoperative
radiation, high body mass index, and active smoking. Forty percent of studies com-
menting on patient selection assessed mastectomy flap perfusion for subcutane-
ous reconstruction. Forty-five percent of reconstructions were direct-to-implant,
33.3% 2-stage, and 21.5% single-stage adjustable implant, with ADM utilized in
60.2% of reconstructions versus mesh. Pooled complication rates included: major
infection 1.2%, seroma 2.9%, hematoma 2.3%, full nipple-areola complex necro-
sis 1.1%, partial nipple-areola complex necrosis 4.5%, major flap necrosis 1.8%,
wound healing complication 2.3%, explantation 4.1%, and grade III/IV capsular
contracture 1.2%.

Conclusions: Pooled short-term complication rates in subcutaneous alloplastic
breast reconstruction with ADM or mesh are low in preliminary studies with selec-
tive patient populations, though techniques and outcomes are variable across stud-
ies. Larger comparative studies and better-defined selection criteria and outcomes
reporting are needed to develop appropriate indications for performing subcuta-
neous implant-based reconstruction. (Plast Reconstr Surg Glob Open 2016;4:¢1139;
doi: 10.1097/GOX.0000000000001139; Published online 23 November 2016.)

involve implant placement either completely or partially
behind the musculature of the anterior chest wall.>!!

I mplant-based reconstruction remains the most com-

the United States.! Although several variations of this
procedure exist, the most frequently reported techniques
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Submuscular implant placement provides an addi-
tional layer of tissue support between the prosthesis and
mastectomy flaps, aids in prevention of implant “bottom-
ing-out”, and has been associated with a lower incidence
of capsular contracture (CC).'? Disadvantages of this
technique, however, may include increased postoperative
pain secondary to muscle dissection,"!" animation defor-
mity,'”'% and a less natural esthetic result given implant po-
sitioning under the pectoralis muscle. The introduction of
the dual-plane technique utilizing acellular dermal matrix
(ADM),'” and more recently synthetic mesh products,'®!
has allowed surgeons to improve definition of the infra-
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mammary fold and lower pole shape and projection.?*
However, this technique does not address pectoralis de-
tachment, deficiencies in superior pole contour, postop-
erative pain,” and animation deformity.'®

Implant placement in the subcutaneous or prepectoral
plane has recently been reported in single- and 2-stage
breast reconstruction.?** Proponents advocate that this
technique provides a more natural esthetic result while
avoiding the negative sequelae of pectoralis disinsertion
and submuscular implant positioning.?”*® Although the
early experience with subcutaneous reconstruction was as-
sociated with higher rates of CC, implant exposure, and
implant loss,'*? advances in mastectomy techniques and
the use of ADM and synthetic mesh have been suggested
to decrease the risk of these complications.?

This study utilizes a systematic review to analyze the
available evidence on subcutaneous alloplastic breast re-
construction with ADM/mesh with regards to study quality,
indications, techniques, and outcomes. As this procedure
develops among plastic surgeons, a critical evaluation of
the current literature will help determine the appropriate
application and execution of this new technique.

METHODS

A comprehensive review of the literature was per-
formed following the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses guidelines.”* The
PubMed/MEDLINE and Cochrane databases were que-
ried for articles up until June 2016 using combinations
of the following keywords: “prepectoral,” “subcutaneous,”
“breast reconstruction,” “acellular dermal matrix,” “acel-
lular dermis,” “ADM,” “Alloderm” (LifeCell Corporation,
Branchburg, N.J.), “Strattice” (LifeCell Corporation,
Branchburg, N.J.) and “mesh.”

Headings were screened to include all original studies
reporting on alloplastic subcutaneous breast reconstruc-
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tion utilizing ADM or mesh after nipple-sparing mastec-
tomy (NSM) or skin-sparing mastectomy (SSM). Selected
abstracts were reviewed and included if studies presented
data on indications for subcutaneous reconstructions or
outcomes. Case reports, abstracts, non-English studies, and
review articles were excluded. References from selected ar-
ticles were additionally searched for other relevant articles.

Included studies were analyzed for study quality. Pa-
tient selection criteria for subcutaneous reconstructions
were tabulated for each study when available. Data for
procedural characteristics were extracted on mastectomy
type, stage of reconstruction, type of implant, type of ADM
or mesh, and technique. Complications analyzed included
major infection (infection requiring return to operating
room), minor infection (infection treated with oral or in-
travenous antibiotics), seroma, hematoma, nipple-areola
complex (NAC) necrosis, wound healing complications,
explantation, and Baker grade III/IV CC.*® Compiled
data for 1- versus 2-stage and ADM- versus mesh-assisted
reconstructions was compared. Additionally, evaluation of
esthetic outcomes was analyzed for each study.

Data were extracted only for articles that adequately re-
ported results or variables in question. When appropriate,
these data were combined to obtain pooled rates for par-
ticular outcomes. Ninety-five percent confidence intervals
(CIs) were determined for these proportions accordingly.

RESULTS
Four hundred forty-three titles were initially identified
for screening of which 6 articles were deemed appropri-
ate after applying inclusion and exclusion criteria (Fig. 1).
One study was removed due to duplicate data and 2 were
added from references of relevant articles, yielding a total
of 6 studies published from 2014 to 2016 (Table 1).2-2850.51
The majority of studies were level IV evidence case se-
ries (66.7%) with the exception of one retrospective co-

[
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Fig. 1. Search strategy and article selection.
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Table 1. Summary of Included Studies

Authors Year Study Design (LOE) Patients/Breasts ADM/Mesh Mastectomy Stage Follow-up (mo)
Berna et al* 2014 CS (IV) 17/23 ADM SSM, NSM Single: DTI 14 (mean)
Reitsamer and 2015 CS (IV) 13/22 ADM NSM Single: DTI 6 (median)
Peintinger®
Becker et al* 2015 CS (IV) 31/62 ADM, Mesh SSM, NSM Single: AI 24 (mean)
Bernini et al?’ 2015 NRCT (II) 34/39 Mesh SSM, NSM Single: DTI 25 (median)
Casella et al® 2015 CS (IV) 25/25 Mesh SSM, NSM Two-stage 24 (median)
Zhu et al*® 2016 RCS (I11) -/15 ADM SSM, NSM Two-stage 17 (mean)

ADM, acellular dermal matrix; Al, adjustable implant; CS, case series; DTI, direct-to-

implant; LOE, level of evidence; NRCT, nonrandomized controlled trial; NSM,

nipple-sparing mastectomy; RCS, retrospective cohort study; SSM, skin-sparing mastectomy.
pple-sparing Y; P ) P g )

hort study®® and one nonrandomized controlled trial.*
Pooling data from all studies resulted in a total of 120 pa-
tients and 186 reconstructions. The longest mean and me-
dian follow-up times were 24 and 25 months, respectively,
with a range of 1-55 months when cited.

Inclusion criteria for subcutaneous reconstruction
were defined as methods of assessing mastectomy flap
perfusion to determine suitability for subcutaneous recon-
struction. Out of the studies that reported inclusion crite-
ria, 60% did not cite the quality of mastectomy flaps as a
consideration in determining the plane of implant place-
ment.??3 Of the 2 studies that utilized mastectomy flap
perfusion as inclusion criteria, one study only performed
clinical assessment® and the other utilized indocyanine
green angiography and clinical assessment.” Exclusion
criteria encompassed various patient demographics and
characteristics that would preclude the decision to pursue
subcutaneous reconstruction. Almost all articles (80.0%)
reported exclusion criteria for subcutaneous reconstruc-
tion (Fig. 2).%%"% The majority of studies (60.0%) listed
preoperative radiation,®?” all active smoking,”* and
patients with high body mass indices (BMIs) as contrain-
dications to subcutaneous reconstruction.**’ One study
excluded patients with a BMI 230% and 2 studies excluded
those with a BMI >25 or BMI <18.5.%2%7

The majority of reported reconstructions were single-
stage, direct-to-implant (DTI) reconstructions (45.2%),

Any Exclusion Criteria
Pre-op Radiation
Active Tobacco

Body Mass Index

Age

Exclusion Criteria

Breast Size/Weight
Comorbidities

Breast Ptosis

followed by single-stage, adjustable implant (33.3%) and
two-stage (21.5%) reconstructions. ADM was more com-
monly used than mesh (60.2% versus 39.8% of cases, respec-
tively), with a complete implant wrap as the most common
technique compared with an anterior sling (63.7% versus
36.3%, respectively). Of note, the one study that performed
anterior slings with vertical mastectomy incisions (62 re-
constructions) also utilized dermal flaps.* Types of ADM
included AlloDerm (13.4%), Strattice (19.6%), Flex HD
(46.5%) (Musculoskeletal Transplant Foundation, Edison,
NJ), and Braxon (20.5%) (Decomed, Marcon, Italy). Types
of mesh included titanium (86.5%) and vicryl (13.5%). Five
studies provided information on implants. Of these, 4 stud-
ies®* utilized anatomic silicone implants (109 cases) and
1 study used adjustable round saline implants (62 cases).”

Data on complications were available for 5 studies
(Table 2).%-231 Rates of major complications including
major infection, full NAC necrosis, major flap necrosis,
explantation and Baker grade III/IV CC were low in the
majority of studies. One study reported a high rate of ex-
plantation (13.0%) secondary to chronic seromas with de-
layed wound healing (n=2) and infection (n=1).% Pooled
complication rates and respective 95% CIs are listed in
Table 3. The most common complication was partial NAC
necrosis (4.5%), followed by explantation (4.1%), minor
infection (2.3%), seroma (2.9%), hematoma (2.3%), and
wound healing problems (2.3%).

0% 20%

T

40%

60% 80% 100%

Percentage of Studies

Fig. 2. Exclusion criteria for subcutaneous reconstruction with acellular dermal matrix/mesh.
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Major Minor Full NAC Partial NAC Major Flap Wound CC: Grade
Authors Infectiont Infection{ Seroma Hematoma Necrosis Necrosis Necrosis Healing Explantation 1/v
Berna et al*® 1(4.3) 0 (0) 4 (17.4) 0 (0) 0 (0) 0 (0) 0 (0) 2 (8.7) 3 (13.0) 0 (0)
Reitsamer et al* 0 (0) 0 (0) 0 (0) 1 (4.5) 0 (0) 2(9.1) 0 (0) 0 (0) 0(0) 0 (0)
Becker etal®* 1 (1.6) 0 (0) 1 (1.6) 1 (1.6) 0 (0) 0(0) 2(3.2) 1 (1.6) 2(3.2) 2 (8.2)
Bernini et al*’ 0 (0) 0 (0) 0 (0) 1 (2.6) 1(2.8)§ 1(2.8) 1(26)§ 1(2.6) 2 (5.1) 0 (0)
Casella et al® 0 (0) 4 (16) 0 (0) 1(4) 0 (0) 1(8.3) 0 (0) 0 (0) 0 (0) 0(0)

*Study does not specify number of NSM versus SSM.

ftMajor infection: infection requiring return to operating room.
IMinor infection: infection requiring oral or intravenous antibiotics.
§Same patient.

CC, Capsular contracture.

Table 3. Pooled Complication Rates

Complication n (%)% 95% CI
Major infection® 2 (1.2) 0.0-3.5
Minor infectiont 4 (2.3) 0.1-4.6
Seroma 5 (2.9) 0.4-5.4
Hematoma 4 (2.3) 0.1-4.6
Full NAC necrosis 1(1.1) 0.0-3.3
Partial NAC necrosis 4 (4.5) 0.2-8.8
Major flap necrosis 3 (1.8) 0.0-3.8
Wound healing 4 (2.3) 0.1-4.6
Explantation 7 (4.1) 1.1-7.1
CC: grade III/IV 2 (1.2) 0.0-2.8

*Major infection: infection requiring return to operating room.
tMinor infection: infection requiring oral or intravenous antibiotics.
in=171 with exception of NAC necrosis (n=88).

CI, Confidence interval.

Subgroup analysis was also performed to compare com-
plications in DTT cases versus 2-stage and ADM versus mesh
reconstructions (Tables 4 and 5, respectively). Although sta-
tistical analysis was not possible given differing study designs,
confounding variables, and lack of comparative data in each
study for meta-analysis, the results showed relatively similar
rates of most complications. Explantation (6.0%) was higher
in the DTI group and minor infection (16.0%) was higher
in the 2-stage group. Rates of minor infection were higher in
mesh-assisted reconstructions (6.3%) and rates of seromas
were higher in ADM-assisted reconstructions (8.9%).

One study provided an “objective” evaluation of es-
thetic outcomes in the form of a quantifiable rating scale.?”
“Subjective” reporting of esthetic outcomes was defined as
assessment of one or more esthetic complications and was
described in 4 studies (Table 6).2%3! Palpable implants
were most commonly reported (8.5% of cases), followed
by rippling (4.7%) and “visible” implants (4.3%). Revision-
ary procedures were reported in 3 studies and were neces-
sary in 21.4% of patients.”*”% These procedures included
fat grafting in 11.9% of cases and implant exchange in
14.3% of cases. All implant exchanges involved adjustable
saline to silicone gel implant conversion in a single study.*

DISCUSSION
Alloplastic breast reconstruction with subcutaneous
implant placement was introduced 40 years ago.*® Despite
the evolution of the procedure over the next few decades,
it lost favor to submuscular positioning given higher re-
ported rates of major complications with subcutaneous
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Table 4. Complications in Direct-to-implant versus 2-stage
Reconstruction

Complication DTI (n=84)1 Two-Stage (n = 25)1
Major infection® 1(1.2) 0 (0)
Minor infectiont 0 (0) 4 (16)
Seroma 4 (4.8) 0 (0)
Hematoma 2 (2.4) 1 (4.0)
Full NAC necrosis 1(1.3) 0 (0)
Partial NAC necrosis 3 (3.9) 1 (8.3)
Major flap necrosis 1(1.2) 0 (0)
Wound healing 3 (3.6) 0 (0)
Explantation 5 (6.0) 0(0)
CC: grade III/IV 0 (0) 0 (0)

*Major infection defined as infection requiring return to operating room.
TMinor infection defined as infection requiring oral or intravenous antibiotics.
1n=76 (NAC necrosis, DTI), n=12 (NAC necrosis, two-stage).

Table 5. Complications in ADM- Versus Mesh-assisted
Reconstruction

Complication ADM (n =45)] Mesh (n = 64)}
Major infection* 1(2.2) 0 (0)
Minor infectiont 0(0) 4 (6.3)
Seroma 4 (8.9) 0 (0)
Hematoma 1(2.2) 2 (3.1)
Full NAC necrosis 1 (2.5) 0 (0)
Partial NAC necrosis 2 (5.0) 2 (4.2)
Major flap necrosis 0 (0) 1 (1.6)
Wound healing 2 (4.4) 1 (1.6)
Explantation 3 (6.7) 2 (3.1)
CC: grade III/IV 0 (0) 0 (0)

*Major infection defined as infection requiring return to operating room.
TMinor infection defined as infection requiring oral or intravenous antibiotics.
1n=40 (NAC necrosis, ADM), n=48 (NAC necrosis, mesh).

Table 6. Esthetic Complications

Complication Studies/Sample Size n (%) 95% CI
Implant migration 4/146 0 (0) —
Visible implant* 2/47 2 (4.3) 0.0-10.1
Palpable implant 2/47 4 (8.5) 0.0-16.5
Rippling 3/64 3 (4.7) 0.0-9.9

*Visible implant—implant edge causing visible overlying contour deformity.

techniques.'#?*% Recently, plastic surgeons have revisited
subcutaneous reconstruction, though there is a paucity of
studies on this “new” technique.

We identified 6 studies reporting cases of subcutane-
ous breast reconstruction with ADM or mesh. Rates of
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complications historically high for subcutaneous recon-
structions were low across the majority of these studies.
Baker grade III/IV CC was seen in 1.2% of cases. Several
factors may have contributed to the low rates of CC includ-
ing the utilization of anatomic gel implants* and the use
ADM?*4 and mesh,”*! which are associated with decreased
incidences of CC. Capsules around textured subcutaneous
prostheses may also be thinner than those found with sub-
muscular placement at short-term follow-up.* Individual
risk factors for CC such as radiation therapy should ad-
ditionally be considered,” which was reported in 1 out of
the 2 cases of grade III/IV CC in this review.** Limited
follow-up length (maximum reported mean and median
follow-up of 24 and 25 months, respectively) may also re-
sult in low reported CC rates.

Placements of implants subcutaneously, without inter-
posed muscle, also raises concern for skin flap ischemia,
NAC loss in NSM, and implant exposure. Pooled rates
of major flap necrosis (1.8%), full NAC necrosis (1.1%),
and explantation (4.1%), however, were also low in the re-
viewed studies. This may be due to relatively thick mastec-
tomy flaps (greater than 1cm in thickness in 2 studies) %%
compared with what is performed in many institutions.
Utilization of ADM or mesh provides an additional layer
of tissue support between implants and mastectomy flaps
and can become vascularized with incorporation into the
overlying subcutaneous tissue.?”** ADM/mesh may also re-
lieve pressure on mastectomy flaps when anchored to the
chest wall, possibly contributing to the decreased ischemic
complications seen in this review.

Cases of explantation in the reviewed studies were
secondary to wound healing problems in 57.1% of cases
(28.6% associated with seroma), infection in 28.6%, and
large flap necrosis in 14.3%. Increased rates of infec-
tion, seroma, and flap necrosis have been associated with
certain types of ADM,*% and must be considered with
regards to technique and evaluation of outcomes. There-
fore, complications secondary to poor wound healing in
subcutaneous breast reconstruction may still put recon-
structions at greater risk of failure compared with dual-
plane techniques, depending on incision placement.

Interestingly, DTI reconstructions were more common
than 2-stage and single-stage adjustable implant cases.
Single-stage, DTI reconstruction has been associated with
higher rates of flap necrosis, reoperation, and implant
loss.*® Theoretically, immediate implant placement in
the subcutaneous plane may further increase the risk of
these complications. Though statistical conclusions can-
not be drawn between DTI and 2-stage cohorts in this re-
view given the lack of comparative studies and presence of
confounding factors, comparison of the 2 cohorts showed
similar rates of these complications with the exception
of explantation, which was higher in the DTT group, and
minor infection, which was higher in the 2-stage group.
Several important variables, however, must be further
elucidated when assessing the increased risk with DTI re-
constructions, including patient comorbidities, radiation
therapy, quality of mastectomy flaps,*® and implant size.
These are particularly relevant when single-stage recon-
struction is combined with subcutaneous techniques.

Subcutaneous reconstructions utilizing ADM versus
mesh were also compared. Minor infections trended to-
ward being higher in the mesh group, and seromas and
explantation trended toward being higher in the ADM
group. Several factors may have contributed to the ob-
served results including the synthetic nature of mesh and
the higher rate of seromas associated with certain types of
ADM.? These analyses, however, were similarly limited by
the lack of direct comparative data in individual studies.

Patient selection is a critical component of subcutane-
ous breast reconstruction and is important to consider
when interpreting the outcomes of the reviewed studies.
Only 40.0% of studies commenting on patient selection
reported assessing the quality of mastectomy flaps when
determining appropriateness of subcutaneous reconstruc-
tion.”* However, of the 3 studies that did not include
mastectomy flap perfusion in their decision-making algo-
rithm, Bernini et al. and Casella et al. reported extensive
exclusion criteria for subcutaneous reconstructions in-
cluding age, BMI, history of radiation, comorbidities, and
smoking.??” Becker et al. instead avoided initial filling of
adjustable saline expanders if there was concern for flap
ischemia.™

The perfusion of mastectomy flaps and the NAC in
NSM are critical in subcutaneous reconstruction. Necrosis
of either component can result in exposure of the implant
and ADM/mesh and compromise of esthetic outcomes.
Thick, well-vascularized mastectomy flaps are needed to
provide adequate coverage of the implant and improve
flap survival, especially with the lack of an additional layer
of tissue support. Although thickness of flaps is inherently
variable secondary to discrepancies in BMI and patient
anatomy, the principle of anatomic dissection is of para-
mount importance. Performing the mastectomy in the
plane between the breast parenchyma and overlying sub-
cutaneous fat is crucial in preserving the subdermal plex-
us while removing all breast tissue, unlike the historical
subcutaneous mastectomy which left an increased amount
of residual breast tissue behind.** In this review, 2 studies
performed subcutaneous reconstruction only with mastec-
tomy flaps greater than 1cm in thickness, measured by a
subjective pinch test in one study®*® and not described in
the other.* Indocyanine green angiography was also used
to confirm adequate mastectomy flap perfusion.* Though
thickness of mastectomy flaps was not described in all of
the reviewed studies, the low rates of NAC and flap necro-
sis, particularly in DTTI reconstructions, suggest the pres-
ence of thick, well-perfused flaps in these reconstructions.
Ensuring the viability of these structures, whether by as-
sessing perfusion, restricting reconstructions to specific
patient populations, or adjusting one’s technique, will
serve to further promote safe outcomes in the develop-
ment of this procedure.

Analysis of techniques in the reviewed studies showed
that the majority of studies completely covered implants
with ADM/mesh in subcutaneous reconstructions. Im-
plant coverage was achieved either by using preformed
ADM templates® or with pieces of ADM as previously re-
ported for treatment of CC.* This can require multiple
sheets of ADM per implant, which can be costly, especially
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in bilateral reconstructions. As the number of mastecto-
mies and subsequent reconstructions continue to increase,
and with the evolving nature of the reimbursement in
healthcare, cost may become a significant limiting factor.
Other options include utilizing ADM as an anterior sling,
in which only the entire anterior aspect of the prosthesis is
covered by ADM.* In addition, synthetic mesh products,
including vicryl,”** silk,” and titanium?**°! derivatives,
among others, may be a less expensive alternative, and
have shown promising results. Mesh was less commonly
utilized in the studies in this review, likely because of its
more recent introduction in implant-based breast recon-
struction.”! Recent studies, however, have shown compa-
rable outcomes between certain ADM- and mesh-assisted
reconstructions.'

Achievement of a more natural breast shape has been
cited as an advantage of subcutaneous reconstructions.?
Only one study, however, provided objective evaluations
of esthetic outcomes.” Implant malposition, reported
to be higher in subcutaneous reconstructions,' was not
seen in any of the evaluated cases. Visible or palpable im-
plants and implant rippling were more common, though
no significant difference in these complications was ob-
served between dual-plane and subcutaneous cohorts in
the single nonrandomized controlled trial.?” Although
ADM has been used for treatment and prevention of these
complications,” ancillary procedures, such as fat grafting,
may likely be necessary, and were reported as secondary
procedures to treat visible implants or rippling in three
of the reviewed studies.??7* With subcutaneous recon-
struction, these complications are particularly important
to consider in patients with low BMI, and reinforce the
importance of preserving thick mastectomy flaps, when
possible, to adequately cover and disguise the contour of
the implant. Further long-term analysis is needed to deter-
mine whether subcutaneous reconstructions will require a
higher revision rate to address these complications, espe-
cially in nonideal patient populations.

The majority of studies reviewed were level IV evidence
case series. The single nonrandomized controlled trial
was limited by small sample size; however, it demonstrated
superior esthetic outcomes in the subcutaneous cohort
based on objective evaluations.?” Complications between
the 2 groups were overall comparable, though implant fail-
ure was higher in the subcutaneous group, but not statisti-
cally significant. This review also demonstrated significant
variability in the reporting of data. Certain variables such
as patient demographics, smoking history, chemotherapy
and radiation history, incision type, implant size in DTI
reconstructions, and differentiation of complications in
NSM versus SSM are especially relevant when evaluating
subcutaneous reconstruction.

In this study, we were unable to perform a meta-analy-
sis of effect sizes as only one comparative study reporting
outcomes was found. Moving forward, further higher-level
evidence studies directly comparing new techniques to
dual-plane/submuscular reconstructions will be critical
to clarify the risks of potential complications. There was
also significant heterogeneity among studies with regards
to study design, reconstruction techniques including mas-
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tectomy type, number of reconstructions, and ADM/mesh
utilized. The thickness of mastectomy flaps additionally
needs to be documented in future studies as this variable
is directly related to skin and nipple necrosis. These fac-
tors may have significant effects on results, and more stan-
dardized comparisons will be needed to accurately assess
outcomes. Additionally, overall follow-up length was fairly
short, limiting the interpretation of certain complication
rates such as CC. Short follow-up periods also restricted
the analysis of recurrence data, which were not reported
in any study, and are critical components of any discus-
sion involving breast cancer and reconstruction. Finally,
several studies only reported outcomes in highly selective
patient cohorts, likely underestimating complication rates
when these experiences are extrapolated to a general pa-
tient population.

CONCLUSIONS

Subcutaneous implant placement in alloplastic breast
reconstruction has recently been revisited with the aid of
ADM and synthetic mesh reinforcement. Our review of the
current data on this new technique demonstrated overall
low pooled complications rates, including rates of major
mastectomy flap and NAC necrosis, and CC. Complica-
tions rates across studies, however, were not consistent, and
there was also significant variability with regards to tech-
niques and analysis of outcomes. Importantly, the major-
ity of results reflect outcomes in ideal patient populations,
given the relatively strict patient selection in most studies.

The current literature demonstrates that subcutaneous
implant-based breast reconstruction with ADM/mesh is a
promising technique that may not be associated with the
high rates of complications historically attributed to sub-
cutaneous reconstructions. In the future, plastic surgeons
will need to more accurately compare outcomes with cur-
rent submuscular/dual-plane procedures, determine the
ideal techniques and materials to optimize results, and
further assess the appropriate indications to safely offer
this reconstructive option to patients.
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