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Abdominally based autologous breast reconstruction is a
safe and reliable option for patients following mastectomy,
with superior breast satisfaction scores on the Breast-Q as
compared with alloplastic reconstruction.1,2 A prior histo-

ry of abdominal liposuction can be a relative or absolute
contraindication to this kind of reconstruction due to
concerns of perforator disruption during the procedure,
as well as significant scarring that may complicate the
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Abstract Prior abdominal liposuction can be viewed as a relative or absolute contraindication to
abdominally based autologous breast reconstruction given concerns for damaged perfo-
rators and scarring complicating intraoperative dissection. This systematic review aims to
explore the outcomes of abdominally based breast reconstruction in patientswith a history
of abdominal liposuction. A Preferred Reporting Items for Systematic Reviews and Meta-
Analyses-guided literature search was conducted using PubMed, Scopus, and Web of
Science from the earliest available date through June 2020. Deep inferior epigastric
perforator, muscle-sparing transverse rectus abdominismusculocutaneous (TRAM), super-
ficial inferior epigastric artery, and pedicled TRAM flaps were included for evaluation.
Complications included total or partial flap loss, fat necrosis, seroma, delayed wound
healing, and donor site complications. After inclusion criteria were applied, 336 non-
duplicate articles were screened, yielding 11 for final review, representing 55 flaps in 43
patients. There was no instance of total flap loss, eight (14.5%) flaps developed partial loss
or fat necrosis, three (5.4%) flaps had delayed wound healing, and two (4.6%) patients had
donor site complications. Most authors (8/11) utilized some type of preoperative imaging.
Doppler ultrasonography was the most used modality, and these patients had the lowest
rate of partial flap loss or flap fat necrosis (8%), followed by those without any preoperative
imaging (10%). In conclusion, this review supports that patients undergoing abdominally
based autologous breast reconstruction with a history of abdominal liposuction are not at
an increased risk of flap or donor site complications. Although preoperative imaging was
common, it did not reliably decrease complications. Further prospective studies are needed
to address the role of imaging in improving outcomes.
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dissection.3–10 Some surgeons have proposed alternate
flap designs to circumvent these concerns including
bipedicled flaps,5 while others recommend avoiding the
abdomen altogether and moving to a less common donor
site such as gluteal flaps7 or the transverse upper gracilis
flap.11 Given that liposuction is one of the most frequently
performed aesthetic procedures in western countries,12

and has become a commonly used adjunctive procedure
in patient who have undergone alloplastic breast recon-
struction, it is imperative to understand whether these
concerns are valid in this group of patients desiring
autologous breast reconstruction. Therefore, this review
aims to explore the total published literature on the out-
comes of abdominally based breast reconstruction in
patients with a history of abdominal liposuction.

Methods

A systematic review of abdominally based autologous breast
reconstruction outcomes in patients with a history of ab-
dominal liposuction was conducted using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (►Fig. 1).13 PubMed, Web of Science, and Scopus
were searched from the earliest available date through
June 2020. Search terms included the following: Deep Infe-
rior Epigastric, DIEP, DIEAP, transverse rectus abdominis
musculocutaneous, TRAM, MS-TRAM, free TRAM, pedicled
TRAM, breast reconstruction, breast free flap, autologous
breast reconstruction, liposuction, and suction assisted
lipectomy.

Included articles were comprised of case reports, case
series, case–control studies, and cohort studies which
reported outcomes for women with a history of abdominal
liposuction prior to abdominally based breast reconstruc-

tion. Deep inferior epigastric perforator (DIEP) flaps, super-
ficial inferior epigastric artery (SIEA) flaps, and free and
pedicled transverse rectus abdominis musculocutaneous
(TRAM) flaps were included, as well as all types of anasto-
mosis and recipient vessels. Imaging studies focused on
assessing flap perforator vessels following liposuction were
reviewed and included for discussion. Patients with a history
of other abdominal surgery in addition to liposuction were
not excluded as approximately 50% of women presenting for
autologous breast reconstruction have abdominal scars from
prior surgeries.14 Exclusion criteria included articles that did
not state clinical outcomes, non-English language studies,
cadaver studies, and animal models. After screening article
titles for relevance, inclusion and exclusion criteria were
applied to abstracts and then to full-text articles. Flap
complications such as total flap loss, partial flap loss, flap
fat necrosis, seroma, and delayed wound healing, as well as
donor site complications were recorded. Given lack of clearly
defined distinctions between flap fat necrosis and partial
flap loss, these two complications were combined into one
category. In studies describing outcomes of various flaps,
those from donor sites other than the abdomen were re-
moved when possible. Literature search and article selection
was performed independently by two study authors (E.S.B.
and C.E.S.) and then compared for final article inclusion.

Results

A total of 470 records were identified through database
searching with the above listed terms, with 336 citations
remaining following removal of duplicates. Titles were
screened for relevance resulting in 67 citations. Inclusion
and exclusion criteria were applied to these abstracts and 11
full-text articleswere assessed for eligibility, all of whichmet

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram detailing methodology of systematic review.
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criteria and were included in this review (►Fig. 1). Of these,
one article was a retrospective cohort study, while the other
10 were either case reports or case series (►Table 1). In total,
43 patients and 55 flapswere included. Reconstruction types
included: 35DIEP flaps, 12 free TRAM flaps, 5 pedicled TRAM
flaps, 2 SIEA flaps, and 1 superior gluteal artery perforator
(SGAP) flap. The range of time between liposuction and flap
reconstruction in the articles where this was reported was
1.3 to 20 years (►Table 1).6,9,10,15–18

Six articles specified total follow-up periodwith a range of
4 months to 9 years (►Table 1). All 11 included articles
reported 100% flap survival. Of the total 54 abdominally
basedflap reconstructions, 9flaps in 8 patients developed fat
necrosis or partial flap loss, 1 flap developed a seroma, and 2
flaps had delayed healing (►Table 2). No other flap compli-
cations were reported in these studies. A minority (2/11) of
studies reported donor site complications, accounting for
two patients total.17,19 A summary of all complication find-
ings are presented in ►Table 3.

Amajority (8/11) articles utilized preoperative imaging in
all patients (►Fig. 2).5,10,15–20 Among these studies, Doppler
was the most commonly used modality, followed by com-
puted tomography angiography (CTA).5,10,15,17–19 Two stud-
ies used magnetic resonance angiography (MRA) for three
patients,10,16 and one study used methylene blue angiogra-
phy in one patient.20 Additionally, one article utilized intra-
operative imaging with indocyanine green angiography
(ICGA) in five patients (six flaps) in addition to preoperative
Doppler.19

To evaluate the utility of preoperative imaging, articles
with and without the use of preoperative imaging with any
modality were compared. The imaging modalities included
in this analysis are Doppler ultrasonography (US), CTA, MRA,
and methylene blue angiography. Additionally, Doppler US
alone, being the most commonly used modality, was also
compared with the groups with and without any preopera-
tive imaging. Doppler US alone had the lowest rate of partial
flap loss or flap fat necrosis at 8%, while no imaging
was second at 10%, and any preoperative imaging modalities
(Doppler US alone, CTA alone, MRA alone, methylene blue
angiography alone, or combined Doppler US and CTA) was
third at 16% (►Table 4). The rates of flap delayed wound
healing demonstrated higher rates in patients who did not
undergo any type of preoperative imaging (20%), as com-
pared with patients who underwent Doppler US alone (0%),
and those who underwent any type of preoperative imaging
(3%). Flap seroma and donor site complication rates did not
range widely across the three groups (►Table 4).

Discussion

Impact of Prior Liposuction on Abdominal Flap
Perfusion
In the current literature, some consider liposuction to be a
relative or absolute contraindication to abdominally based
breast reconstruction as it may damage perforator vessels,
increasing the risk of flap ischemic complications.3–10One of
the most notable studies was performed in 1998 by İnceoğlu

et al, in which color Doppler US was used in 10 patients to
evaluate the number and location of perforators before and
after abdominal liposuction. Results demonstrated a 57.8%
reduction in the number of perforators present at 2 weeks
postliposuction, without improvement at 3 months postli-
posuction.21 This lack of regenerative potential contrasts
with a similarly conducted study performed in 2001 by
Ribuffo et al, which demonstrated 100% regeneration of all
perforators 6 months after abdominoplasty in 10 women.22

Additionally, in 2005, Salgarello et al used color and pulse-
wave Doppler in six patients before and 6 months after
liposuction and found that all preoperatively identified
perforators could be found in the same location postopera-
tively without significant differences in diameter or blood
flow.8 These contrasting results may be explained by the 3-
month difference in follow-up and reimaging intervals,
supporting an argument for delaying abdominally based
reconstruction in patients who have undergone liposuction
at the donor site until they are at least 6months out from the
procedure, potentially allowing the damaged perforators
time to regenerate.16

Of the seven articles that gave the length of time between
a patient’s most recent liposuction procedure and breast
reconstruction surgery, 1.3 years was the shortest interval
reported.6,9,10,15–18 Therefore, the question of whether or
not time intervals less than 6 months between liposuction
and reconstruction yields higher rates of ischemic flap
complications cannot be explored. However, the need for a
greater than 6-month interval does not seemwell supported
by more contemporary studies. Instead, recent articles have
demonstrated that liposuction does not damage perforator
vessels in a clinically significant way, meaning that any time
interval between the procedures may be unnecessary.23–25

In a 2017 study, Akdeniz Doğan et al explored the impact of
flap elevation and liposuction on flap perfusion by raising
abdominally based perforator flaps in nine patients under-
going classic abdominoplasty.23 They then used combined
laser-Doppler spectrophotometry to evaluate perfusion in
the raised flap, performed liposuction of the flap, and then
reevaluated the tissue with the laser-Doppler spectropho-
tometer before removing the tissue to complete the abdom-
inoplasty. They found that blood flow, velocity, capillary
oxygen saturation, and the relative amount of hemoglobin
in each zone of the raised flap did not significantly differ
before and after the use of liposuction.23

Importantly, liposuction of the abdominal flap is a com-
mon component of abdominoplasty (lipoabdominoplasty),
and the impact of liposuction on flap perfusion has been
extensively studied and debated in the literature. A 2019
meta-analysis of complication rates between conventional
abdominoplasty and lipoabdominoplasty in 14,061 patients
found that lipoabdominoplasty had equivalent rates of per-
fusion-related complications, deep vein thrombosis, and scar
deformity, as well as significantly lower rates of hematoma
and seroma formation.25 Further, a 2018 study by Brauman
et al stated that in the clinical observation of 593 patients
undergoing liposuction-assisted abdominoplasty, liposuc-
tion deep to Scarpa’s fascia did not disrupt perforating
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vessels as their flexibility allows them to be pushed aside
during the procedure, thereby avoiding ischemic complica-
tions of the remaining tissue.24 This lack of increased ische-
mic complications with the addition of abdominal
liposuction suggests that the inclusion of liposuction does
not worsen flap vascularity in any clinically significant way.

Although no flap losses were reported in the studies
reviewed, ischemic complications did occur including nine
incidences of partial flap loss or fat necrosis in eight patients.
However, to our knowledge, there is no study that prospec-
tively compared outcomes in women with and without a
history of liposuction, undergoing abdominal based breast
reconstruction. Therefore, it is unknown if this patient
population has a higher rate of fat necrosis. In this review,
14.5% of flaps, excluding the single SGAP flap, developed
some level of partial flap loss or fat necrosis. In comparison, a
review of 70 articles addressing outcomes in all abdominally
based breast reconstructions by Khansa et al demonstrated
an average fat necrosis rate per flap of 11.3% across all flap
reconstructions.26 Specifically, 14.4% in DIEP, 6.9% inmuscle-
sparing TRAM, 8.1% in SIEA, and 12.3% in pedicled TRAM

flaps.26 Though wewere not able to perform ameta-analysis
on our data set, notably the rates are not significantly
different from the 14.5% we see in this review.

Use of Preoperative Imaging
Within the scope of this review, the use of one or more
preoperative imagingmodalities did not significantly reduce
complications. In fact, patients who had undergone any type
of preoperative imaging including Doppler US, CTA, MRA,
methylene blue angiography, or a combination of these
modalities had increased rates of both partial flap loss and
fat necrosis and delayed wound healing when compared
with those who underwent Doppler US alone and those
without any preoperative imaging (►Table 4). However,
this finding is likely confounded by selection bias in that
additional imaging may have been ordered in cases of con-
cerning clinical history or exam findings, predisposing them
to these complications.

Importantly, however, all patients who had undergone
preoperative imaging demonstrated favorable anatomy,
without any damaged or unusable perforators visualized
to exclude them from abdominally based reconstruction.
Therefore, the judicious use of preoperative imaging may
skew the outcomes of this review as patients with unfa-
vorable preoperative imaging may have been excluded
from abdominally based reconstruction. Many authors
agree that preoperative imaging of the donor site blood
supply is mandatory in patients who have undergone prior
liposuction.5,15,19,22 In this review, 8 of the 11 included
studies used at least one type of imaging modality in all
their patients, with the most common being Doppler US
and CTA.

Casey et al found that in a group of 11 patients with a
previous history of abdominal liposuction undergoing 13
DIEP flaps, the use of intraoperative ICGAdecreased the rates

Table 2 Complication rates of flap and donor site as reported by individual study

Author Total flap lossa Partial
flap loss or
fat necrosisa

Flap seromaa Flap delayed
wound healinga

Donor site
complicationsb

Casey et al 201519 0 (0%) 5 (38%) 0 (0%) 0 (0%) 1 (9%)

De Frene et al 200615 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Farid et al 201416 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Godfrey and Godfrey 19944 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Hamdi et al 20075 0 (0%) 1 (33%) 0 (0%) 0 (0%) 0 (0%)

Hess et al 20049 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Jandali et al 20106 0 (0%) 1 (17%) 0 (0%) 2 (33%) 0 (0%)

Karanas et al 200317 0 (0%) 1 (20%) 0 (0%) 0 (0%) 1 (33%)

Kim et al 200418 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

May et al 199920 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Zavlin et al 201810 0 (0%) 0 (0%) 1 (11%) 1 (11%) 0 (0%)

aComplications reported by flap number.
bComplications reported by patient number.

Table 3 Compiled complication rates in all patients with
previous liposuction of the donor site

N (%)

Flap complications

Total flap loss 0 (0)

Partial flap loss or fat necrosis 8 (14.5)

Flap seroma 1 (1.8)

Flap delayed healing 3 (5.4)

Donor site complications 2 (4.7)
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of partial flap loss and flap fat necrosis from 71.4 to 0%. Ad-
ditionally, all patients had a CTA which demonstrated
excellent perforators in all patients. Despite this potentially
useful finding, this study was limited due to the fact that
the two groups (ICG and non-ICG) were separated by
time (non-ICG first), giving the operating teammore experi-
ence in freeflap reconstruction before operatingon the study
group with the help of ICGA. Additionally, the study
group was on average 8 years younger than the control
group, making it more likely that the controls had higher
rates of comorbidities that may have complicated wound
healing.19

Mayet al describe evaluation of abdominal perfusionwith
intra-DIEAmethylene blue angiography.20 They argue for the
utility of this method by stating that a well-perfused skin
paddle will immediately show staining following injection of
the dye, whereas poorly perfused tissue will show sluggish
staining. While this method of analysis has obvious draw-
back including imprecise distinctions for well and poorly
perfused tissue and inability to determine location or course
of perforator vessels, it does offer a well-demarcated tissue
area that can be taken into account for flap design, making
this method a reasonable option for some high-risk patients
undergoing TRAM reconstruction.20

Overall, many of the articles included in this review note
the importance of using preoperative or intraoperative im-

aging for perforator evaluation in this patient population as
stated above. However, within the scope of this review, the
use of any typical imaging modality did not obviously
improve complication rates compared with patients who
did not receive preoperative imaging, though overall
complication rates were relatively low in all groups
(►Table 4). Further research is needed to determinewhether
the use of preoperative imaging impacts outcomes in this
patient population.

Limitations
The major limitation to this study is the low number of
patients and flap reconstructions that could be included for
evaluation, as well as the level of evidence of the reviewed
studies, with themajority being case series. Additionally, the
data provided from the studies that met inclusion criteria
was not uniformly collected and reported, limiting this
analysis to a systematic review of the available data at this
time rather than a meta-analysis. In the future, with more
homogeneous studies to analyze and a higher level of
evidence to review, a meta-analysis could be conducted
which could ultimately improve upon the results of this
study.

The impact of preoperative imaging in this patient popu-
lation is unable to be adequately assessed as a result of the
selection bias inherent in the study design. Additional pre-
operative imaging may be ordered in cases of concerning
clinical history or exam findings which predispose these
patients to complications. On the other hand, intraoperative
SPY angiography performed in cases of questionable perfu-
sion has been shown to reduce complication rate in those
patients who had this advanced imaging performed intra-
operatively. A prospective, controlled trial would be needed
to better understand the impact of preoperative imaging on
patients presenting for abdominally based breast reconstruc-
tion after abdominal liposuction. This type of trialwould also
provide data on the timing of breast reconstruction after
liposuction and how this may or may not impact flap
complications.

Additionally, as with any surgical procedure, varying
surgical techniques and tools including cannula size, aspi-
rate volume, and use of tumescent among others were
included together in this review, making it difficult to
know how these aspects may play a role in patient

Fig. 2 Pie chart illustrating the frequency of use for each preoperative
imaging modality.

Table 4 The impact of type of preoperative imaging performed on flap and donor site complication rates

Preoperative
imaging type

No. of
articles

No. of
patients

No. of
flaps

Total flap
lossa

Partial flap
loss or flap
fat necrosisa

Flap
seromaa

Delayed flap
wound healinga

Donor site
complicationsb

None 3 6 10 0 (0%) 1 (10%) 0 (0%) 2 (20%) 0 (0%)

Doppler US 3 11 13 0 (0%) 1 (8%) 0 (0%) 0 (0%) 1 (9%)

All imaging
modalities

7 33 38 0 (0%) 8 (21%) 1 (3%) 1 (3%) 2 (3%)

Abbreviation: US, ultrasound.
aComplications given as a percentage of the number of flap reconstructions impacted.
bComplications given as a percentage of the number of patients impacted.
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outcomes. Finally, three patients within this review were
reported to have undergone previous abdominal surgeries
in addition to prior liposuction and although none of these
patients experienced flap complications it is unclear to
what extent prior surgery in addition to liposuction may
also impact outcomes.

Conclusion

Abdominal liposuction is a common procedure which is
considered by some surgeons to be a relative or absolute
contraindication to abdominally based breast reconstruc-
tion. This systematic reviewexamined 11 studies focusing on
flap outcomes and complications to address the question of
safety of abdominally based free tissue transfer in women
with history of abdominal liposuction. The majority of
studies utilized at least one type of preoperative imaging
for perforator evaluation, most commonly either Doppler US
or CTA. Although the current body of literature on this
subject is limited in level of evidence and patient number,
we report no published incidence of total flap loss in patients
with a history of abdominal liposuction and low overall flap
and donor site complication rates. Although this systematic
review demonstrates that abdominally based breast recon-
struction in patients who have undergone abdominal lipo-
suction is safe andwithout significantly increased risk of flap
or donor site complications, multi-institution, prospective
studies on a larger number of women would provide signifi-
cant clarity to this commonly encountered clinical scenario
in microsurgical breast reconstruction.
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