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Background: For women undergoing breast reconstruction after mastectomy, the
comparative benefits and harms of implant-based reconstruction (IBR) and autol-
ogous reconstruction (AR) are not well known. We performed a systematic review
with meta-analysis of IBR versus AR after mastectomy for breast cancer.

Methods: We searched Medline, Embase, Cochrane CENTRAL, CINAHL, and
ClinicalTrials.gov for studies from inception to March 23, 2021. We assessed the
risk of bias of individual studies and strength of evidence (SoE) of our findings
using standard methods.

Results: We screened 15,936 citations and included 40 studies (two randomized
controlled trials and 38 adjusted nonrandomized comparative studies). Compared
with patients who undergo IBR, those who undergo AR experience clinically sig-
nificant better sexual well-being [summary adjusted mean difference (adjMD) 5.8,
95% CI 3.4-8.2; three studies] and satisfaction with breasts (summary adjMD 8.1,
95% CI 6.1-10.1; three studies) (moderate SoE for both outcomes). AR was associ-
ated with a greater risk of venous thromboembolism (moderate SoE), but IBR was
associated with a greater risk of reconstructive failure (moderate SoE) and seroma
(low SoE) in long-term follow-up (1.5—4 years). Other outcomes were comparable
between groups, or the evidence was insufficient to merit conclusions.
Conclusions: Most evidence regarding IBR versus AR is of low or moderate SoE.
AR is probably associated with better sexual well-being and satisfaction with breasts
and lower risks of seroma and long-term reconstructive failure but a higher risk
of thromboembolic events. New high-quality research is needed to address the
important research gaps. (Plast Reconstr Surg Glob Open 2022;10:¢4180; doi: 10.1097/
GOX.0000000000004180; Published online 11 March 2022.)

INTRODUCTION standard treatment for most new breast cancer patients.
Breast cancer is the most common new cancer diagno-  Surgical options include mastectomy or breast conserving
sis and the second most common cause of cancer death  surgery (segmental mastectomy) followed by radiation.
among women in the United States.! Surgery is part of the =~ The percentage of women who elect to undergo breast
reconstruction after mastectomy is increasing and, as of
2016, over 40% of women who underwent mastectomy had
reconstruction, amounting to 137,808 women in 2020."*
Following mastectomy, breast reconstruction is consid-
ered to be associated with better quality of life than no
reconstruction. It can be performed using autologous or
implant-based (ie, alloplastic) techniques.” In the United
States, implant-based reconstruction (IBR) accounts
for the vast majority (81%) of breast reconstruction
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procedures. These can be performed as a single-stage
implant placement (13% of total reconstructions) or as a
two-stage tissue expander placement followed by perma-
nent implant exchange at a later date (68%). Autologous
reconstruction (AR) is less common and represents
approximately 19% of breast reconstruction procedures.’
AR has traditionally been associated with better patient
satisfaction and quality of life outcomes but higher risks of
both minor and major complications than IBR.”*

Given the preference-sensitive nature of breast recon-
struction, the evolving nature of the evidence, and the
lack of an agreed-upon preferred surgical modality, we
conducted a systematic review (SR) with meta-analysis to
assess the benefits and surgical complications of IBR versus
AR after mastectomy for breast cancer (or prophylaxis).

METHODS

This article is part of a larger SR, funded by the Agency
for Healthcare Research and Quality (AHRQ) that
addresses a range of questions related to breast reconstruc-
tion after mastectomy for breast cancer. The SR followed
Evidence-based Practice Center (EPC) program method-
ology for reviews of comparative effectiveness research.’
The review protocol was registered in PROSPERO (regis-
tration number: CRD42020193183).

The full details of the SR methodology are provided
in a companion article'’ and in the full AHRQ report for
the project." Briefly, based on discussions with panels of
stakeholders and experts in the field, we prioritized spe-
cific benefits and surgical complications for the compari-
son between IBR and AR in women after mastectomy for
treatment or prophylaxis against breast cancer. Examples
of benefit outcomes included psychosocial well-being, sex-
ual well-being, and satisfaction with breasts. Examples of
surgical complications included necrosis, venous throm-
boembolism, seroma, and reconstructive failure.

In this article, we report the comparative studies
[randomized controlled trials (RCTs) and nonrandom-
ized comparative studies (NRCSs) with adequate statisti-
cal adjustment analyses] that addressed the comparison
of IBR versus AR. The larger AHRQ SR also included
single-group studies, from which we extracted data only
on risks of surgical complications. The estimates from
single-group studies are tabulated in the full AHRQ
report of the SR'" and are not discussed further in this
article.

We searched for studies in Medline (via PubMed),
Embase, the Cochrane Central Register of Controlled
Trials (CENTRAL), and CINAHL, and for unpublished
studies in ClinicalTrials.gov, from database inception
through March 23, 2021. We screened each identified
record in duplicate using Abstrackr (http://abstrackr.
cebm.brown.edu/). We extracted data from included
studies into the Systematic Review Data Repository
Plus (SRDR+) (http://srdrplus.ahrq.gov/). Data were
extracted, and risk of bias was assessed by one researcher
using standard tools. All extracted data were confirmed by
a second, independent researcher. We assessed strength
of evidence (SoE) using the AHRQ methodology.” When
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Takeaways

Question: What are the comparative benefits and surgi-
cal complications of implant-based reconstruction (IBR)
versus autologous reconstruction (AR) after mastectomy?

Findings: In a large systematic review and meta-analysis, 40
studies met criteria. Patients who undergo AR experience
better sexual well-being and satisfaction with breasts. AR is
associated with a greater risk of venous thromboembolism,
but IBR is associated with a greater risk of reconstructive
failure and seroma in the long term (1.5—4 years). Other
outcomes are comparable, or the evidence is insufficient
to merit conclusions.

Meaning: Most evidence regarding IBR options is of low
or moderate strength.

feasible, for continuous outcomes, we made conclusions
based on published estimates of minimal clinically impor-
tant differences (MCIDs).

RESULTS

The search yielded 15,936 citations, of which 40 stud-
ies met eligibility criteria for this study (Fig. 1). The stud-
ies were published between 1989 and 2021, with 36 of 40
studies published in 2010 or more recently. They com-
prised two RCTs,'" and 38 adjusted NRCSs, reported
in 53 articles.”®!*% The two RCTs included a total of 223
patients in Sweden. One had a high risk of bias (due to
incomplete outcome data and lack of blinding) and the
other had a moderate risk (due to the lack of blinding).
(See table 1, Supplemental Digital Content 1, which dis-
plays risk of bias assessment for RCTs. http://links.lww.
com/PRSGO/B954.) The 38 NRCSs included a total of
121,302 patients. Among the 38 NRCSs, 10 NRCSs (26%)
were prospective and 28 (74%) were retrospective. Twenty-
five of the 38 NRCSs had a high risk of bias (mostly due to
critical or serious risk of confounding and lack of blind-
ing) and 13 had a moderate risk (mostly due to lack of
blinding). (See table 2, Supplemental Digital Content 2,
which displays risk of bias assessment for nonrandomized
comparative studies (NRCSs), confounding, and selection
bias. http://links.lww.com/PRSGO/B955 and See table
3, Supplemental Digital Content 3, which displays risk
of bias assessment for NRCSs, assessment of remaining
biases, quality, and overall risk of bias. http://links.lww.
com/PRSGO/B956.)

Clinical Benefits
Physical Well-being
One RCT and five NRCSs reported data using seven dif-
ferent measurementinstruments. (See table 4, Supplemental
Digital Content 4, which displays continuous outcomes:
physical well-being. http://links.lww.com/PRSGO /B957.)
Results were inconsistent across studies. Four studies
used the BREAST-Q) (0-100 scale; higher is better; MCID 3
points®). Tallroth et al. 2020" reported that patients ran-
domized to AR had clinically significant better chest and
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15,934 Citations retrieved from electronic search

+ 2 Citations received from SEADS comments
(N =15,936)

(Medline, Embase, CINAHL, Cochrane Central Register of Clinical Trials, and ClinicalTrials.gov)

Excluded during abstract screening

N = 14,584

v
Full text articles screened
(N=1,352)

Y

Studies included in full review

Excluded from full review during full-text screening (N = 1,150 articles)
Does not address any Key Question (n=313)

* >=10% of patients underwent breast augmentation (n=7)

>=10% of patients underwent revision reconstruction (n=3)
Does not address breast reconstruction (n=17)

* Does not address mastectomy for breast cancer (n=5)

Does not report any outcome of interest (n=28)
Protocol/methods only with no results (n =20)
NRCS, N<30 participants per arm (n = 103)

* NRCS without adequate adjustment (n=234)

Single group studies, N < 500 participants (n=187)

Single group studies, N> 500 participants, no surgical complications data (n = 26),
Case report or series of case reports (n=7)

Narrative review/commentary (n = 55)

Systematic review (n=20)

Copublication of included study with no new data (n=35)

Unable to retrieve article (n = 20)

Duplicates (n=70)

N = 160 studies (reported in 202 articles)

l .
v

Studies included in current analysis

Excluded from current analysis (N = 147 articles)
Did not address any Key Question addressed in current review (n =61)
Single-group studies (n= 86)

N = 40 studies (reported in 55 articles)

Fig. 1. PRISMA diagram depicting identification of studies in this SR.

upper body scores at 5.3 years of follow-up [mean differ-
ence (MD) 7.6, 95% confidence interval (CI) 0.30-14.9].
Among the NRCSs, one reported comparable scores at 2.2
years [adjusted mean difference (adjMD) -2.60, 95% CI
-9.77 to 4.57]. However, the other two NRCSs reported
that patients who underwent AR had clinically significant
better physical well-being.

Psychosocial Well-being

One RCT and four NRCSs reported data using six differ-
ent measurement instruments. (See table 5, Supplemental
Digital Content 5, which displays continuous outcomes:
general quality of life, psychosocial well-being, sexual well-
being, patient satisfaction with aesthetics, and patient sat-
isfaction with outcome. http://links.lww.com/PRSGO/
B958.) Results were generally comparable between IBR
and AR groups. Across three studies (the RCT and two
NRCSs with adjusted effect sizes) that used the BREAST-Q
(MCID 4 points”), IBR and AR were associated with
clinically comparable psychosocial well-being (summary
adjMD 3.14, 95% CI 1.26-5.02; I* = 0%) (Fig. 2).

Sexual Well-being

One RCT and three NRCSs reported data using the
BREAST-Q (MCID 5 points™) (see Table 5, supplemental
Digital Content 5, http://links.lww.com/PRSGO/B958.).
Across three studies (the RCT and two NRCSs with adjusted
effect sizes), AR was associated with clinically significant bet-
ter sexual well-being (summary adjMD 5.83, 95% CI 3.44—
8.23; = 0%) (Fig. 3).

Satisfaction with Breasts

One RCT and six NRCSs reported data. The RCT
and four NRCSs used the BREAST-Q (MCID 5 points®)
(SDC 5, http://links.Jlww.com/PRSGO/B958). Across
three studies (the RCT and two NRCSs with adjusted
effect sizes), AR was associated with clinically greater
satisfaction (summary adjMD 8.08, 95% CI 6.11-10.1;
I2=0%) (Fig. 4). One NRCS also reported that at 2 years,
the satisfaction advantage of AR over IBR existed also
within the subgroups of women who underwent unilateral
reconstruction (adjMD 9.85; P=0.001) or bilateral recon-
struction (adjMD 5.13; P=0.001).

The other two NRCSs reported categorical data on sat-
isfaction with breasts. One NRCS reported a comparable
proportion of satisfied patients who underwent IBR or AR
(adjusted odds ratio [adjOR] 0.85, 95% CI 0.36-1.63).
However, the other NRCS reported that patients who
underwent AR were more likely to be satisfied (adjOR
1.43,95% CI 1.18-1.73).

Satisfaction with Surgical Outcome

One RCT and four NRCSs reported data. Results were
inconsistent across studies (SDC 5, http://links.lww.com/
PRSGO/B958). Three studies reported data using the
BREAST-Q (MCID 5 points™), two studies reporting com-
parable satisfaction scores in the IBR and AR groups (the
RCT: MD 2.9, 95% CI -3.1 to 8.9, and one NRCS: adjMD
4.9,95% CI -3.1 to 12.9), and one NRCS reporting higher
scores among patients with AR (P < 0.05; adjusted effect
size not reported).



http://links.lww.com/PRSGO/B958
http://links.lww.com/PRSGO/B958
http://links.lww.com/PRSGO/B958
http://links.lww.com/PRSGO/B958
http://links.lww.com/PRSGO/B958
http://links.lww.com/PRSGO/B958

Time IBR,
Point N

Study Year Unit

Tallroth 2020 Women 5.3y 28
Subgroup RCT (F = NA)

Eltahir 2015 Women 2.2y 45
Kulkarni 2017 Women 2y 1490

Subgroup NRCS (F=0%)

Overall (IF =0%)

IBR, AR, AR,
Mean (SD) N

78.8(20.1) 42 79.1(21.5)

77.2(18.1) 47  74.0 (17.8)
74.5(18.9) 523 758 (19.0)

Effect Size

Mean (SD) (95% Cl)
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MD 0.30 (—6.70, 7.30)

MD 0.30 (—6.70, 7.30)

adjMD 4.60 (~2.80, 12.00) ‘ -

adjMD 3.27 (1.25, 5.29) e

adjMD 3.36 (1.41, 5.31) _

3.14 (1.26, 5.02) _
I 1 T T 1
-7 -5 5 10 12
Favors IBR Effect Size Favors AR

Abbreviations: adj = adjusted, AR = autologous reconstruction, CI = confidence interval, IBR = implant-based reconstruction, I* =
measure of statistical heterogeneity (% of total variability that is due to between-study variability), MD = mean difference, NA = not
applicable, NRCS = nonrandomized comparative study, RCT = randomized controlled trial, SD = standard deviation, y = years.

Fig. 2. Implant-based versus autologous breast reconstruction: meta-analysis of psychosocial well-being.

Time IBR,
Point N

Study Year Unit

Tallroth 2020 Women 5.3y 28
Subgroup RCT (I?=NA)

Eltahir 2015 Women 22y 45
Kulkarni 2017 Women 2y 1490

Subgroup NRCS (I? =0%)

Overall (7 =0%)

IBR, AR, AR,
Mean (SD) N

Effect Size

Mean (SD) (95% CI)

58.4(23.1) 42 67.1(28.1) MD8.70(0.20, 17.20)

61.1(24.2) 47 609 (20.8) adjMD 6.44 (-3.56, 16.50)

MD 8.70 (0.20, 17.20)

53.9(21.3) 523 57.1(21.7) adMD5.53 (-2.95, 8.11)

adjMD 5.59 (3.09, 8.09)

5.83 (3.44, 8.23)

L
—_—
—_
I T T T 1
-5 5 10 15 18
Favors IBR Effect Size Favors AR

Abbreviations: adj = adjusted, AR = autologous reconstruction, CI = confidence interval, IBR = implant-based reconstruction, I* =
measure of statistical heterogeneity (% of total variability that is due to between-study variability), MD = mean difference, NA = not
applicable, NRCS = nonrandomized comparative study, RCT = randomized controlled trial, SD = standard deviation, y = years.

Fig. 3. Implant-based versus autologous breast reconstruction: meta-analysis of sexual well-being.

Time IBR,
Point N

Study Year Unit

Tallroth 2020 Women 53y 28 63.4(11.8) 42 72.1(17.7) MD 8.70 (3.80, 13.60)

Subgroup RCT (F = NA)

Eltahir 2015 Women 22y 45

Kulkarni 2017 Women 2y 1490 64.2 (18.0) 523 68.5(18.3) adjMD 7.94 (5.68, 10.20)

Subgroup NRCS (I =0%)

Overall (12 =0%)

IBR, AR, AR,

Mean (SD) N Mean (SD) (95% CI)

65.5 (17.6) 47 75.2(17.1) adiMD 8.16 (1.18, 15.20)

Effect Size

'
'
'
'
T L
MD 8.70 (3.80, 13.60) ;
'
.
L
[
adjMD 7.96 (5.81, 10.11) —_
0
'
8.08 (6.11, 10.05) —
N
'
I T T T T T T 1
2 0 2 6 8 10 12 14 15
Favors IBR Effect Size Favors AR

Abbreviations: adj = adjusted, AR = autologous reconstruction, CI = confidence interval, IBR = implant-based reconstruction, I> = measure of
statistical heterogeneity (% of total variability that is due to between-study variability), MD = mean difference, NA = not applicable,
NRCS = nonrandomized comparative study, RCT = randomized controlled trial, SD = standard deviation, y = years.

Fig. 4. Implant-based versus autologous breast reconstruction: meta-analysis of satisfaction with breast aesthetics.
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The other two NRCSs reported categorical data on satis-
faction with the surgical outcome. One NRCS reported com-
parable proportions of satisfied patients who underwent IBR
or AR (adjOR 0.69, 95% CI 0.45-1.67). However, the other
NRCS reported that patients who underwent AR were more
likely to be satisfied (adjOR 1.83, 95% 1.11-3.03).

General Quality of Life

Three NRCSs reported data using various instruments,
but none reported adjusted effect sizes (SDC b5, http://
links.lww.com/PRSGO/B958). For each instrument in
each study, differences in general quality of life between
IBR and AR were not statistically significant.

Mortality

One NRCS reported comparable risks of 9-year mor-
tality in IBR and AR groups, both for overall mortality
(adjOR 0.96, 95% CI 0.89-1.04) and breast cancer-specific
mortality (adjOR 0.95, 95% CI 0.87-1.04). (See table 6,
Supplemental Digital Content 6, which displays categorical
outcomes: mortality, unplanned repeat hospitalizations,
necrosis, wound dehiscence, delayed healing, seroma, and
hematoma. http://links.lww.com/PRSGO /B959.)

Surgical Complications
Unplanned Repeat Hospitalizations

Three NRCSs reported data within 1 month (SDC 6,
http:/ /links.lww.com/PRSGO /B959). Two reported com-
parable risks of unplanned repeat hospitalizations, while
the third reported comparable risks of unplanned emer-
gency department visits overall (adjOR 1.11, 95% CI 0.91-
1.25) as well as visits specifically for pain-related diagnoses
(adjOR 1.11, 95% CI 0.83-1.67).

Unplanned Repeat Surgeries for Revision

Three NRCSs reported data, and results were inconsis-
tent. (See table 7, Supplemental Digital Content 7, which
displays categorical outcomes: unplanned repeat surger-
ies for revision, unplanned repeat surgeries for complica-
tions, pain, infections, and reconstructive failure. http://
links.lww.com/PRSGO/B960.) Two reported that risks
of unplanned repeat surgeries for revision were lower in
the AR group than in the IBR group (one reported an
adjOR of 0.72, 95% CI 0.50-1.06 at 4.9 years, and another
reported that P = 0.003 at 1 year, adjusted effect size not
reported), while the third reported the reverse at 2 years
(adjORs ranging from 1.34 to 2.66 for various specific
flaps in comparison with IBR).

Unplanned Repeat Surgeries for Complications

Three NRCSs reported data, and results were inconsis-
tent (SDC 7, http://links.lww.com/PRSGO/B960). One
NRCS reported that, compared with the AR group, risks
were higher in the IBR direct-to-implant group (adjOR
2.03, 95% CI 1.03-3.98) and the IBR with tissue expand-
ers group (adjOR 1.81, 95% CI 0.90-3.64) (time-points
not reported). On the other hand, the other two NRCSs
reported comparable risks (adjOR 1.08, 95% CI 0.88-1.32
at 1 month, and adjOR 0.63, 95% CI 0.29-1.37 at 4.9 years).

Necrosis

Four NRCSs reported data, and results were inconsis-
tent (SDC 6, http://links.lww.com/PRSGO/B959). One
reported that AR was associated with a lower risk (adjOR
0.31, 95% CI 0.11-0.86; time-point not reported), but
another reported the reverse, albeit with an imprecise esti-
mate at 4.3 years (adjOR 17.9, 95% CI 0.52-610.5). Two
other NRCSs reported that risks were comparable (adjOR
0.66, 95% CI 0.38 to 1.16 at 1.9 years, and adjOR 0.83,
95% CI0.19 to 3.50 at 10 years).

Infections

Six NRCSs reported data, and results were inconsistent
(see Supplemental Digital Content 7, http://links.lww.
com/PRSGO/B960). One reported that, at 6.3 years, AR
was associated with higher risks of infection than single-
staged IBR (adjOR 3.2, 95% CI 0.6-16.0) and two-staged
IBR (adjOR 8.1, 95% CI 1.7-39.0). Another reported that,
at 1 month, AR was associated with higher risks of infec-
tions overall (adjOR 1.40, 95% CI 1.01-1.96) and deep
surgical site infections (adjOR 1.81, 95% CI 1.12-2.94)
but not superficial surgical site infections (adjOR 1.20,
95% CI 0.81-1.76).

On the other hand, two other NRCSs reported that
AR may be associated with lower risk of infection. One
reported that patients in the deep inferior epigastric per-
forator flap group had a lower risk than the IBR group at
2 years (adjOR 0.44, 95% CI 0.2-0.78). Another reported
a lower risk in the AR group (P<0.001; adjusted effect size
and time-point not reported).

Finally, two NRCSs reported imprecise estimates
(adjOR 0.86, 95% CI 0.18-4.11 at 4.3 years, and adjOR
0.77,95% CI 0.20-2.50 at 10 years).

Reconstructive Failure

Five NRCSs reported data (SDC 7, http://links.Iww.
com/PRSGO/B960). Two reported inconsistent data in
the short term (1-1.3 months follow-up): NRCS reported
that AR was associated with lower risk (adjOR 0.09, 95% CI
0.07-0.13), whereas another reported the reverse (adjOR
1.69, 95% CI 1.08-2.62).

However, three NRCSs reported that AR was asso-
ciated with considerably lower risk in the long term
(1.5—4 years follow-up). One NRCS reported a P value
less than 0.001 (adjusted effect size not reported) at 1.5
years, and another NRCS reported an adjOR of 0.19
(95% CI 0.04-0.80) at 4 years. The third NRCS’s find-
ings agreed with the other two, but data were reported
separately for unilateral reconstructions (adjOR 0.12,
95% CI 0.04-0.36) and for bilateral reconstructions
(adjOR 0.14, 95% CI 0.05-0.45).

Seroma

Two NRCSs reported data (SDC 6, http://links.Iww.
com/PRSGO/B959). Although they did not report
adjusted effect sizes, both reported higher risks associated
with IBR (P = 0.009 for seroma at 2.1 years and P < 0.001
for the composite outcome of seroma or hematoma at an
unreported time-point).
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Thromboembolic Events

Two RCTs and two NRCSs reported data (SDC 6,
http://links.lww.com/PRSGO/B959). Neither RCT pro-
vided usable data because no thromboembolic events
occurred. One NRCS reported comparable risks of deep
vein thrombosis at 1 month (adjOR 0.99, 95% CI 0.41-
2.41). This NRCS also reported that AR was associated
with a statistically nonsignificant higher risk of pulmonary
embolism at 1 month (adjOR 1.84, 95% CI 0.71-4.77).
The other NRCS reported that AR was associated with
higher risk of the composite outcome of deep vein throm-
bosis or pulmonary embolism at 3 months (adjOR 2.27,
95% CI1.79 to 2.86).

DISCUSSION

Breast cancer reconstruction rates continue to
increase every year in the United States, with more than
40% of women who undergo mastectomy opting for
reconstruction.' This is likely due to improved awareness
of breast reconstruction techniques and their functional
and psychological benefits.” Given the preference-sen-
sitive nature of breast reconstruction, the decision of a
patient to pursue IBR versus AR is driven by a myriad of
factors that include individual preference, resource avail-
ability, and suitability for surgery. Despite this, for many
women, there is little consensus as to the optimal treat-
ment choice, and long-term prospective data are largely
lacking.

The goals of this SR were to thoroughly compare ben-
efit outcomes and surgical complication profiles between
IBR and AR. The evidence suggests that AR is probably
associated with superior patientreported benefit out-
comes, specifically sexual well-being and satisfaction with
breasts. Psychosocial well-being and physical well-being
were either comparable or between-group differences
were inconsistent across studies, respectively.

The meta-analysis findings of better sexual well-being
and aesthetic satisfaction associated with AR are consistent
with what has been considered conventional wisdom in
this field.””* However, despite no demonstrable overall dif-
ferences between IBR and AR in psychosocial and physi-
cal well-being, the subgroup of women who undergo AR
with pedicled transverse rectus abdominis myocutaneous
flaps may experience worse chest and upper body physi-
cal well-being than women who undergo IBR. These find-
ings are consistent with multiple studies and highlight the
potential morbidity associated with pedicled transverse
rectus abdominis myocutaneous flaps, particularly when
performed bilaterally."!

In addition to quality-of-life outcomes, this SR com-
pared postoperative complication profiles between IBR
and AR. Unfortunately, there was considerable inconsis-
tency in reported complication outcomes. Repeat hospi-
talization for any reason after reconstruction served as
a broad measure of complications within these studies.
Our finding of no significant difference in unplanned
repeat hospitalizations between AR and IBR is surpris-
ing given that the incidence of complications after breast
reconstruction can be as high as 45%, and AR has been
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traditionally thought to lead to higher rates of complica-
tions in the first 30 days than IBR. Breast seroma risks may
be higher with IBR than with AR, a finding consistent with
the conventional wisdom that IBR, particularly with the
use of acellular dermal matrices, poses a higher risk of
seroma.’”® However, there is insufficient evidence regard-
ing most surgical complications.

One potentially concerning finding is the suggestion
of higher risk of thromboembolic events with AR. AR, par-
ticularly when abdominally based, entails longer operative
times, fascial plication, and abdominal flexing. Intuitively,
these place a patient at a higher risk for deep vein throm-
bosis and pulmonary embolism. Efforts have been under-
taken to educate surgeons and patients regarding best
practices for prophylaxis against these complications.
These efforts include perioperative anticoagulation guide-
lines and early mobilization.”’

Finally, data for the comparative risks of reconstructive
failure between AR and IBR were inconsistent at short-
term follow-up of less than 6 weeks. However, at long-term
follow-up beyond 1.5 years, IBR is probably associated with
a greater risk of reconstructive failure than AR. These
findings are consistent with other reports demonstrating
increased rates of reoperation and reconstructive failure
with IBR, particularly in the setting of postmastectomy
radiation therapy and medical comorbidities.*

Given the relatively weak evidence addressing some
outcomes for the choice between IBR and AR and the
highly patient preference-sensitive nature of the deci-
sions,”"" we encourage clinicians to inform patients about
the limitations of existing research. Among the limitations
is that very little research has explicitly focused on patients
whose mastectomy was performed for prophylactic (and
not therapeutic) purposes. Therefore, the patient’s values
and preferences, and the clinician’s expertise and experi-
ence are highly important.

The strengths of this SR pertain to the comprehen-
sive methodology and in-depth stakeholder engagement
of plastic surgeons, researchers, advocates, and patients.
Importantly, this comparative effectiveness review pro-
vides a comprehensive focus on subjective patient-
reported outcomes as well as complication profiles,
which, taken together, provide critical evidence to support
shared decision-making by patients and surgeons. Finally,
in an effort to answer broad research questions, this SR
covered a diverse range of reconstruction procedures and
techniques. In doing so, the findings herein are broadly
applicable to a range of techniques, implant types, and
flap choices.

This SR’s limitations largely relate to the heteroge-
neity of the studies, generally low to moderate quality
of evidence, and lack of consistent outcome reporting.
Furthermore, we could not evaluate potential heterogene-
ity of treatment effects by timing of reconstruction, radia-
tion therapy, and other factors because such analyses were
not reported by the included studies. Additionally, we did
not extract from studies information regarding surgeon
experience. Differences in these factors both within and
across studies could potentially influence results regard-
ing satisfaction and complication profiles. Additionally,
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most studies were conducted in North America (United
States and/or Canada; 55% of NRCSs) and, from limited
reported data, women in the North American studies were
mostly White. These factors may compromise the wide-
spread applicability of our findings.

CONCLUSIONS

The evidence identified in this SR suggests that AR is
probably associated with greater improvements in sexual
well-being and satisfaction with aesthetic outcomes when
compared with IBR. IBR may be associated with higher
risk of seroma, whereas AR is probably associated with
higher risks of thromboembolic events. Finally, AR is
probably associated with more durable results; patients
are probably less likely to experience reconstructive fail-
ure at long-term follow-up when compared with IBR. The
results of this comprehensive review should provide valu-
able, long-term insights for both patients and surgeons.
Patients who choose to undergo breast reconstruction
after mastectomy should be informed about the benefits
and potential harms of each procedure before making an
informed decision.
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