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Autologous techniques continue to be a mainstay of options
for breast reconstruction. The advantages of autologous
breast reconstruction include a more natural result, and
avoidance of issues associated with alloplastic reconstruc-
tion such as the potential for future surgery. In addition,
free tissue transfer continues to play an important role in
commonly encountered clinical scenarios, such as breast

reconstruction after postmastectomy radiation therapy.
Although numerous donor sites have been described, the
abdomen remains the most preferable donor site because it
allows for simultaneous harvest during mastectomy,
involves no patient position changes, results in aesthetically
favorable scar placement, and has low donor-site
morbidity.1–3
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Abstract Background The abdomen remains the most preferable donor site for autologous
breast reconstruction. Many patients in this population will have had prior abdominal
surgery, which is the chief risk factor for having a ventral hernia. While prior studies
have examined the impact of prior abdominal surgery on breast reconstruction, limited
data exist on the management of patients with a preexisting ventral hernia. The
objective of this study was to investigate outcomes of performing ventral hernia repair
concurrent with abdominally based microsurgical breast reconstruction.
Methods A 5-year retrospective review of patients undergoing abdominally based
microsurgical breast reconstruction was performed. The experimental group consisted of
patients with a preexisting ventral hernia that was repaired at the time of breast reconstruc-
tion, and was compared with a historical cohort of patients without preexisting hernias.
Results There were a total of 18 and 225 patients in the experimental and control
groups, respectively. There was a higher incidence of prior abdominal surgery in the
experimental group (p¼ 0.0008), but no other differences. Mean follow-up was
20.5� 5.2 months. There were no instances of recurrent hernia or flap loss in the
experimental group. No significant differences were observed between the experi-
mental and control groups in the incidence of donor-site complications (27.8 vs. 20.9%,
respectively; p¼ 0.55), recipient site complications (27.8 vs. 24.0%, respectively;
p¼ 0.78), operative time (623� 114 vs. 598� 100minutes, respectively; p¼ 0.80),
or length of stay (3.4� 0.5 vs. 3.1� 0.4 days, respectively; p¼ 0.98).
Conclusion Concurrent ventral hernia repair at the time of abdominally based
microsurgical breast reconstruction appears to be safe and effective. Larger studies
are needed to further define this relationship.
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The incidence of breast cancer peaks among women be-
tween the ages of 70 and 74 years, by which time many
patients will have previously had abdominal surgery.4 Previ-
ously published studies have reported the incidence of prior
abdominal surgery in patients undergoing microsurgical
breast reconstruction to be as high as 51%.5–7 Patients with
a history of prior abdominal surgery may have alterations in
perfusion, more challenging flap dissection, and disruption of
perforators or even the flap pedicle. Although many patients
who have had prior abdominal surgery may not develop a
ventral hernia, prior abdominal surgery is nevertheless one of
the primary risk factors for development of a ventral hernia.
Thus, reconstructive surgeons are likely to encounter breast
cancer patients presenting for breast reconstructionwho have
had prior abdominal surgery and an associated incisional
hernia.

Prior studies investigating abdominally basedbreast recon-
struction in the setting of prior abdominal surgery have
focused on flap perfusion and vascularity in patients without
ventral hernias.5,8,9 However, the subject of outcomes of
patients with preexisting ventral hernias undergoing abdom-
inally based breast reconstruction remains relatively unad-
dressed in the literature.With respect to theflap, the presence
of anunderlying herniamaycauseharvest to bemore difficult,
affect perfusion, or prolongoperative time.With respect to the
donor site, the index breast reconstruction operation would
intuitively seem to be the most opportune time for hernia
repair. However, hernia repair at the timeof breast reconstruc-
tion may theoretically place the patient at increased risk of
complications such as mesh infection (e.g., due to long opera-
tive times and multiple open surgical sites) and hernia recur-
rence (e.g., due to fascial incision/excision and muscle
dissection performed during flap elevation).

The objective of this study was to evaluate outcomes of
patients undergoing abdominally based microsurgical breast
reconstruction who also underwent concurrent repair of a
preexisting ventral hernia. These patients were compared
with a historical control group of patients without preexisting
hernias. Primary outcome measures were the incidences of
donor- and recipient-site complications. Secondary outcome
measures included length of stay, operative time, and readmis-
sion and reoperation rates.Wehypothesized that the presence
of a ventral herniawould not impact the ability to successfully
perform the breast reconstruction. In addition, we hypothe-
sized that hernia repair at the time of breast reconstruction
could be performed without adversely affecting the incidence
of donor-site complications including hernia recurrence.

Methods

Following Institutional Review Board approval, we performed
a retrospective reviewof all patients who underwent abdomi-
nally based microsurgical breast reconstruction by six plastic
surgeons at our institution between 2014 and 2019. The
inclusion criteria for the experimental group were patients
who also concurrently underwent repair of a preexisting
ventral hernia. The experimental group was compared with
a historical control group that consisted of patients who did

not have a preexisting ventral hernia. Aminimumof 6months
of postoperative follow-up was required for both groups. Due
to the relatively larger size of the control group, patients in the
control groupwere restricted to a 1-year period between2018
and 2019. Patients were excluded from the study if they
underwent additional reconstructive surgery procedures
(e.g., contralateral symmetry, capsulectomy, implant removal)
concurrent with breast reconstruction,whichmight confound
the study outcome measures.

Preoperative characteristics, intraoperative details, and
postoperative complications and course were recorded. The
experimental and control groups were first compared with
respect to their preoperative characteristics and intra-
operative details to identify any potential confounding fac-
tors. Patients who were actively smoking at the time of their
breast reconstruction were classified as “smoking.” With
respect to timing of reconstruction, patients who underwent
bilateral breast reconstruction that involved delayed recon-
struction on one side and immediate reconstruction on the
contralateral side were defined as having “mixed” timing.
The two groups were then compared with respect to their
outcomes. The independent variable of the studywaswheth-
er or not a patient underwent concurrent ventral hernia
repair at the time of abdominally based microsurgical breast
reconstruction. The primary dependent variables were the
incidences of donor- and recipient-site complications. Sec-
ondary dependent variables analyzed in the study were
length of stay, operative time, and the rates of readmission
and reoperation within 30 days.

Frequencydatawere comparedusing the Fisher’s testorchi-
square test, as appropriate. Continuous datawere evaluated for
normality using the Shapiro–Wilk’s test and histogram plot.
Nonnormally distributed continuous data are reported as
medians with interquartile ranges and were compared using
the Mann–Whitney’s U test. Normally distributed continuous
data are reported asmeans with standard deviations andwere
compared using the t-test. Continuous data were compared
using theMann–Whitney’sU test. All testswere two tailed. The
p-values< 0.05 were considered significant.

Results

A total of 18 patients met inclusion criteria for the experi-
mental group and 225 patients met inclusion criteria for the
control group. Preoperative characteristics of the study
population are summarized in ►Table 1. Patients in the
experimental group were more likely to have undergone
prior abdominal surgery than patients in the control group
(94.4 vs. 54.7%, respectively; p¼ 0.0008), most commonly,
hysterectomy (50.0%), laparoscopic appendectomy (22.2%),
laparoscopic cholecystectomy (22.2%), and hernia repair
(16.7%). Eight patients (50%) had a history of an open
abdominal procedure, such as a cholecystectomy, hysterec-
tomy, splenectomy, or exploratory laparotomy. Hernias were
identified preoperatively by physical examination. Fourteen
patients (77.8%) hadmidline ventral hernias and four (22.2%)
patients had lateral ventral hernias. Of the 14midline ventral
hernias, 2 (11.1%) were umbilical hernias. All hernias were
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peri-/infraumbilical, with the mean hernia size 3.0� 0.9 cm
(range, 1.5–6.0 cm). No other significant differences were
identified between the two groups.

Surgical details are presented in ►Table 2. In the experi-
mental group, 12 patients (66.6%) underwent unilateral breast
reconstruction and 6 patients (33.3%) underwent bilateral
breast reconstruction. Of the 24 free flaps performed, there
were 13deep inferior epigastric artery perforatorflaps (54.2%),

2 muscle-sparing (MS)-2 transverse rectus abdominis myocu-
taneous (TRAM)flaps (8.3%), 7MS-1 TRAMflaps (29.2%), and 2
MS-0 TRAM flaps (8.3%). The mean operative time was
623� 114minutes. Therewere no significantdifferences iden-
tifiedbetween the twogroupswith regard to surgicaldetails. In
the experimental group, 5 patients (27.8%) underwent hernia
repair with mesh and 13 patients (72.2%) underwent primary
repair without mesh. All hernia repairs with mesh were
repaired using synthetic mesh (polypropylene) with primary
fascial closure, of which two were repaired with mesh in the
overlay position, and three as an underlay repair. Donor-site
closure in patients without preexisting ventral hernias was
performed by means of primary fascial closure using perma-
nent suture in most cases.

Postoperative outcomes are presented in ►Table 3. Overall
average length of stay was 3.2� 0.4 days and the mean follow-
up period was 20.5� 5.2 months. There was no significant
difference observed in the incidence of donor-site complica-
tions in patients who underwent concurrent hernia repair and
thosewho did not (27.8 vs. 20.9%, respectively; p¼ 0.78). In the
experimental group, three patients (16.7%) experienced super-
ficial wound dehiscence of the donor site, two of which were
treatedwith localwoundcareandonerepairedoperatively.Two
patients (11.1%) developed abdominal cellulitis and required
admission for intravenous antibiotics. There were no occur-
rencesofhernia,bulge, need formeshexplantation, or umbilical

Table 2 Operative details

Concurrent
VHR (n¼ 18)

No VHR
(n¼ 225)

p-Value

Laterality

Unilateral 12 (66.7%) 140 (62.2%) 0.80

Bilateral 6 (33.3%) 85 (37.8%)

Timing

Immediate 10 (55.6%) 163 (72.4%) 0.30

Delayed 6 (33.3%) 44 (19.6%)

Mixed 2 (11.1%) 18 (8.0%)

Flap type

MS-0 2 (8.3%) 20 (6.5%) 0.24

MS-1 7 (29.2%) 45 (14.5%)

MS-2 2 (8.3%) 47 (15.2%)

MS-3 (DIEP) 13 (54.2%) 198 (63.9%)

Operative
time (min)

622.8� 114.2 598.3� 100.5 0.80

Hernia location

Lateral 14 (77.8%) n/a n/a

Midline 4 (22.2%) n/a

Hernia repair

Primary 13 (72.2%) n/a n/a

Mesh 5 (27.8%) n/a

Abbreviations: DIEP, deep inferior epigastric artery perforator; MS,
muscle-sparing; n/a, not available; VHR, ventral hernia repair.

Table 1 Preoperative characteristics of study population

Concurrent
VHR (n¼ 18)

No VHR
(n¼ 225)

p-Value

Age (y) 53.3� 10.1 56.1� 12.0 0.94

BMI 30.8� 5.7 32.1� 6.0 0.90

Medical comorbidities

CVD 4 (22.2%) 52 (23.1%) 1.00

DM 1 (5.6%) 31 (13.8%) 0.48

COPD 1 (5.6%) 11 (4.8%) 1.00

Smoking 2 (11.1%) 11 (4.8%) 0.25

Prior abdominal
surgery

17 (94.4%) 123 (54.7%) 0.0008

Abbreviations: BMI, body mass index; COPD, chronic obstructive pul-
monary disease; CVD, cardiovascular disease; DM, diabetes mellitus;
VHR, ventral hernia repair.

Table 3 Postoperative outcomes

Concurrent
VHR (n¼ 18)

No VHR
(n¼ 225)

p-Value

Follow-up (mo) 20.9� 10.0 15.8� 4.2 0.85

Length of stay (d) 3.4� 0.5 3.1� 0.4 0.98

Recipient-site
complication

5 (27.8%) 54 (24.0%) 0.78

Seroma – 3 (1.3%) 1.00

Hematoma 2 (11.1%) 11 (4.9%) 0.25

Dehiscence 2 (11.1%) 18 (8.0%) 0.65

Infection 1 (5.6%) 10 (4.4%) 0.58

Partial flap loss – 16 (7.1%) 0.62

Total flap loss – 6 (2.7%) 1.00

Donor-site
complication

5 (27.8%) 47 (20.9%) 0.55

Seroma – 4 (1.8%) 1.00

Hematoma – 6 (2.7%) 1.00

Dehiscence 3 (16.7%) 12 (5.3%) 0.09

Infection 2 (11.1%) 9 (4.0%) 0.19

Umbilical necrosis – 15 (7%) 0.36

Hernia/bulge – 8 (3.6%) 0.16

Intra-abdominal – – 1.00

Readmission
within 30 d

1 (5.6%) 15 (6.7%) 1.00

Reoperation
within 30 d

2 (11.1%) 28 (12.4%) 1.00

Abbreviation: VHR, ventral hernia repair.
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necrosis including in patients who had umbilical hernias.
Moreover, no significant difference was present in the rates of
specific types of donor-site complications between the two
groups.

No significant differencewas identified in the overall rates
of recipient-site complications between patients who under-
went concurrent hernia repair and those who did not (27.8
vs. 24.0%, respectively; p¼ 0.78). There were also no signifi-
cant differences observed in the rates of specific types of
recipient-site complications between the two groups. There
were no occurrences of partial or total flap loss in the
experimental group.

Discussion

The results of this study indicate that ventral hernia repair can
be safely and effectively performed at the time of abdominally
based microsurgical breast reconstruction. Patients with pre-
existing ventral hernias who underwent concurrent repair
were well matched to the control group, and no differences in
the rates of donor- or recipient-site complications were ob-
served, including hernia recurrence and flap loss. The experi-
mental groupwas also similar in regard to secondary outcome
measures such as length of stay, operative time, and rates of
readmission and reoperation.

The successful harvest and transfer of all free flaps in the
experimentalgroupmayhavebeendue, inpart, to the fact that
thedissection involved is fundamentally notdifferent fromthe
dissection that microsurgeons routinely perform in patients
who have had prior abdominal surgery, where there can often
beextensivescarring toperforators and thepedicle.Adherence
to established principles of retrograde perforator dissection,
atraumatic technique, and preservation of salvage options
appears to allow for safe flap dissection in patients with
preexisting ventral hernias. In addition, we believe that pref-
erential selection of perforators uninvolved with the hernia
(i.e., use of lateral row perforators when hernias are midline,
and medial row perforators when hernias are lateral), when
possible, can facilitate flap harvest in these cases.

Theabsenceofhernia recurrence in theexperimentalgroup
and similarity in the rates of donor-site complications com-
pared with the control group suggest that the incisions and
exposure required in abdominally basedbreast reconstruction
donot compromise the integrity of thehernia repair. Although
a lower transverse incisionmay not always be the approach of
choice in a patient undergoing ventral hernia repair, the wide
abdominal exposure that occurs in the course of flap harvest
nevertheless provides ready access to the hernia defect. In our
experience,wefeel that itmaybeadvisable to repair thehernia
only after completing flap elevation, which allows the hernia
repair to take into account any effects of harvest itself, such as
any fascial or muscle resection performed and alterations in
the tension of the fascial closure. A fascial-sparing approach to
fasciotomies may be advisable in these cases in regard to
minimizing tension on the repair and facilitating suture fixa-
tion of the mesh. Newer techniques such as robotic-assisted
flap harvest may be useful tominimize anterior rectus sheath
dissection in the interest of optimizing hernia repair.10

Although the subject of the outcomes of abdominally based
breast reconstruction in patients with preexisting ventral
herniashasbeen relatively unaddressed in the literature, there
has been extensive research published on breast reconstruc-
tion patients with a history of prior abdominal surgery.11

These studies primarily focus on optimizing flap perfusion
in relation to preexisting abdominal scars.12Muchof thiswork
finds that common abdominal scars, such as Pfannenstiel,
midline, or laparoscopy incisions, do not appear to impact
complication rates, and that abdominally based breast recon-
struction can be safely performed in this setting.11,13 Some
authors have reported an increase in donor-site complications
when there are preexisting abdominal scars, but that these
problems can be mitigated by modifying the design of the
flap.13,14 For example, when subcostal incisions are present,
complications that can occur due to alterations in perfusion to
the abdominal wall can be minimized through the use of
perforator-sparing techniques in the upper abdomen.15,16

Several studies have examined the safety of concurrent
ventral hernia repair in the setting of panniculectomy.17,18

Overall, this research indicates that concurrent ventral her-
nia repair and panniculectomy appears to be associatedwith
an increased risk of complications, especially wound dehis-
cence and surgical site infection, and thus it may be prudent
in these cases to consider staging of the procedures.19–21

Although this procedure has similar elements to concurrent
ventral hernia repair and abdominally based breast recon-
struction, one notable difference lies in the characteristics of
the patient populations involved. Patients undergoing pan-
niculectomy generally have a higher body mass index and
greater medical comorbidities, which may help explain the
differences in the findings of this study compared with prior
studies of panniculectomy patients.19

This study has several limitations. First, due to its retrospec-
tivedesign,not all variables thatmayhavehadan impacton the
study outcome measures were available (e.g., flap and hernia
dimensions) or controlled for (e.g., reconstructive surgeon). In
addition, the relatively small sample size of patients who
underwent concurrent hernia repair limits the degree towhich
conclusions may be drawn and their generalizability. A multi-
center study would most likely be best suited to further
investigate this subject with sufficient power. Finally, there is
thepossibilityof selectionbias, as theremayhavebeenpatients
with preexisting ventral hernias that were evaluated, but, for a
variety of potential reasons, did not undergo abdominally
basedbreast reconstruction (e.g., extensivehernia anddeemed
not a suitable candidate for abdominally based breast recon-
struction). Further, larger and prospective studies are needed
to further define the relationship between concurrent ventral
hernia repair and abdominally based microsurgical breast
reconstruction.

Conclusion

In patients undergoing abdominally based microsurgical
breast reconstruction, concurrent ventral hernia repair in
patients with preexisting hernias is associated with compa-
rable outcomes to that of patients without hernias.
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