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Outpatient Microsurgical Breast Reconstruction

Carlos A. Martinez, MD

Sean G. Boutros, MD, FACS Background: The extensive nature of perforator-based breast reconstructions,

combined with the need for postoperative flap monitoring, often leads to long
hospitalizations. We present an early report demonstrating the feasibility and
advantages of a modified operative technique and recovery protocol, allowing us
to perform outpatient breast reconstructions with the DIEP flap. This follow-up
comprises the experience gained, which is expanded to other perforator-based
flaps and not limited to DIEP breast reconstructions.

Methods: We have implemented a general protocol in patients undergoing breast
reconstruction with autologous flaps, promoting early mobilization and discharge
by improving postoperative pain and decreasing opioid requirements. This proto-
col includes intraoperative local anesthesia, a microfascial incision for DIEP har-
vest with rib preservation, along with prophylactic anticoagulation.

Results: Ninety-two consecutive patients underwent autologous tissue-based breast
reconstruction with DIEP, IGAP, and PAP flaps. No intraoperative complications were
reported. All patients were discharged within 23 hours, without evidence of flap com-
promise. One patient required operative takeback for evacuation of a hematoma on
postoperative day 4. No partial or total flap losses were documented. The aim of any
procedure should be to get to the patient back to the preoperative status as quickly as
possible, as prolonged hospitalizations are associated with higher incidences of infec-
tion, deep venous thrombosis, overall dissatisfaction, and higher overall costs of care.
Conclusions: By using a modified operative technique, multimodal pain control,
and postoperative anticoagulant therapy, outpatient perforator-flap—based breast
reconstructions can be performed with high success and low complication rates.
(Plast Reconstr Surg Glob Open 2020;8:¢3109; doi: 10.1097/GOX.0000000000003109;
Published online 23 September 2020.)

INTRODUCTION

The use of autologous flaps for breast reconstruction
following mastectomies has become the gold standard for

Although breast reconstruction using either of the
above-mentioned flap techniques is an excellent option,
their complexity and expertise required in microvascu-

plastic surgeons, a testament to the long-term cosmetic
results and improvements made in donor-site morbidity.
Despite the wide variety of flaps available, perforator-based
abdominal flaps, such as the deep inferior epigastric per-
forator (DIEP) or the superficial inferior epigastric artery
flaps (SIEA), remain the first choice for many patients and
surgeons. Other perforator-based flaps, such as the infe-
rior and superior gluteal artery perforator (IGAP, SGAP)
or the profunda artery perforator (PAP), are an option
when abdominal tissue is insufficient, and yield excellent
cosmetic results.
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lar surgery are noteworthy. The extensive nature of the
procedure, combined with the need for postoperative
flap monitoring, often leads to lengthy hospitalizations.
In an early report of 14 consecutive patients, we dem-
onstrated the feasibility and advantages of a modified
operative technique and recovery protocol, allowing us to
perform outpatient breast reconstructions with the DIEP
flap.! We present a follow-up to our early discharge pro-
tocol expanded to other perforator-based flaps for breast
reconstruction.

PATIENTS AND METHODS

Following Institutional Review Board approval, we
performed a retrospective review of patients who under-
went autologous-based breast reconstruction by the senior
author, following benign and malignant disease from
April 2018 to September 2019. Demographic data, as
well as intraoperative and postoperative outcomes, were
collected and assessed, and a retrospective analysis was
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conducted. Categorical and continuous variables were
expressed as frequency (%) and mean + SD, respectively.

Preoperative

Non-diabetic patients are instructed to drink 12
ounces of carbohydrate and electrolyte-rich beverages (ie,
Gatorade) the evening before surgery and an additional
12 ounces 3 hours before anesthesia induction. In addi-
tion, patients are given oral acetaminophen (1000mg)
and gabapentin (400 mg) before surgery.

Intraoperative

Intercostal peripheral nerve blocks are performed at
the beginning of the procedure, utilizing a blend of 15 mL
of 1.3% bupivacaine liposome (Exparel) with 40mL of
0.25% bupivacaine hydrochloride (Marcaine) on each
chest in bilateral cases, and 15mL Exparel with 25mL
Marcaine on the ipsilateral chest in unilateral cases, with
all injections performed by the surgeon.

Internal mammary vessel preparation is performed in
the lowest possible interspace, where either complete or
partial rib removal can be avoided (Fig. 1). For single-per-
forator DIEP flap harvest, a microfascial incision between
1.2 and 2.2 cm is used. For multiple-perforator DIEP flap
harvest, the incision is limited to the distance between
the perforators, such that the distance is <3.5 cm. For PAP
and GAP flap harvest, the dissection is performed above
the fascial up to the level of the perforators. The fascia is
incised around the perforators and repaired after harvest
of the flap.

Following DIEP flap harvest, transverse abdominis
plane (TAP) blocks are performed utilizing 15 mL of the
bupivacaine blend bilaterally using the same concentra-
tion as used for both unilateral and bilateral cases. In cases
of stacked reconstructions with 4 flaps, 10mL is used for
TAP blocks, and 5mL for subfascial injection around the
fascial incision. Suction drains are placed in all surgical
sites and every patient undergoes green-indocyanine fluo-
roscopy to evaluate flap perfusion.

Postoperative

Following surgery, each patient is monitored over-
night and kept on bedrest. Monitoring is performed by
handheld Doppler exam and clinical evaluation of the
color of the flap. In the case of completely buried flaps,
a small segment of the incision is partially closed with
a purse-string suture, and the flap is evaluated through
the purse-string with the Doppler and assessed for color.
A subcutaneous dose of 30mg enoxaparin (Lovenox) is
given on the evening of their surgery. Oral and IV analge-
sia, acetaminophen/hydrocodone (Norco, 10/325mg),
and Hydromorphone (Dilaudid, 0.2mg), respectively, is
used for breakthrough pain. By 6 aM the following morn-
ing, patients are moved to a chair and Foley catheters are
removed. At this time, patients are started on 800mg of
Ibuprofen along with a proton-pump inhibitor for a mini-
mum of 3 weeks. After 30 minutes, flaps are assessed by
the surgeon and if adequate, monitoring is discontinued.
Ambulation is encouraged and patients are cleared for
home discharge at 7:30 am. For buried flaps, the purse
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N \ = 3
Fig. 1. Photograph showing internal mammary vessel preparation
without damage (total or partial) to the ribs.

string is closed before discharge. Finally, we place our
patients on a daily dose of rivaroxaban (10 mg) for 9 days
as anticoagulation therapy.

Patients return to the clinic for evaluation at postoper-
ative day 4 or 5. Flaps are reassessed at that time for viabil-
ity. In the case of completely buried flaps, the area of the
Doppler signal is evaluated transcutaneously at the purse-
string site. If there are any concerns, the purse-string is
opened and the flap is directly evaluated.

RESULTS

Ninety-two consecutive patients underwent autolo-
gous tissue-based breast reconstruction in three different
medical institutions by the senior author. Reconstruction
techniques included DIEP, IGAP, and PAP. Also, stacked
configurations of these techniques were used in cases
where abdominal fat tissue was inadequate or unavailable.
Demographics of the series are summarized in Table 1.
None of the patients were actively smoking. Mean total
operative times were calculated from anesthesia induction
to thirty minutes in the recovery room. For immediate
unilateral cases, it was 318 + 38 minutes (range, 260-361),
and 426 + 24 minutes (range, 362—486) for bilateral cases,
while unilateral cases with a delayed approach was 263
+ 26 minutes (range, 235-315), and 384 + 53 minutes
(range, 321-450) for bilateral. Abdominal microfascial
incisions to harvest the DIEP flap pedicle ranged from 1.2
to 3.5cm. For single perforator flaps, the fascial incision
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Table 1. Patient Demographics and Flap Characteristics

Parameter Value

Total no. patients 92

Mean age at date of operation, y 47.8 £ 9.4 (range, 29-80)
Mean body mass index, kg, m? 25.6 + 4.3 (range, 18-42)
Patients with previous abdominal 37 (40)

surgeries, %

Mastectomy for cancer, % 84 (91)
Mastectomy for benign or 8 (9)
premalignant disease, %
Prereconstruction therapy
Radiation, % 31 (33)
Chemotherapy, % 24 (26)
Radiation + chemotherapy, % 9 (9.7)
Timing of breast reconstruction
Immediate 47 (51)
Delayed 45 (49)
Type of reconstruction
DIEP 45 bilateral, 23 unilateral
PAP* 4
IGAPt 1
Stacked IGAP/DIEPY 1
Stacked DIEP/DIEP+ 6
Stacked DIEP /PAP* 7
Stacked PAP/PAP} 5
Complications
Venous thrombosis 0
Arterial thrombosis 0
Flap hematoma 1
Partial/total flap loss 0
Donors-site complications 1
Skin flap necrosis 7
Other 1

Mean follow-up, wk 26 (range, 11-31)

*Bilateral.
fUnilateral.

ranged from 1.2 to 2.2cm (Fig. 2), while incisions for mul-
tiple perforators were based on the distance between the
perforators (Fig. 3) with the average number of perfora-
tors per DIEP flap being 2 (range, 1-4). No intraoperative
complications were reported.

One bilateral DIEP case required operative take-back
three hours postoperatively due to concerns of unilateral
congestion. During exploration there was no evidence of
compromise to the venous system; therefore, no further
intervention was required. All patients were discharged
within 23 hours with strong Doppler signals and no evi-
dence of flap compromise. One patient in the series, with
a BMI of 18.7, required bilateral mastectomies. She under-
went immediate reconstruction of the prophylactic side
with a gluteal flap. She subsequently underwent recon-
struction of the cancerous side, which required a larger
volume and skin replacements than available from her glu-
teal flap alone. For this reason, she underwent a delayed
stacked DIEP/IGAP reconstruction on the radiated side.

Of the 92 patients, 2 required readmissions. One
patient with a prior history of pulmonary embolism was
admitted due to acute dyspnea on postoperative day
three; however, imaging studies revealed no acute dis-
ease, and the patient was promptly discharged the next
day. The second patient developed sudden inflammation
of the breast on postoperative day 4 and was taken to the
operating room for evacuation of a suspected expanding
hematoma; arterial bleeding was found from a perfora-
tor of the internal mammary artery (IMA) in the medial
chest, which was controlled without further complications.
Several minor complications were noted, with 1 patient

Fig. 2. Photograph showing the microfascial incision for single per-
forators, ranging from 1.2 to 2.2cm.

Fig. 3. The microfascial incision is based on the distance between
the perforators (2 visualized), ranging from 1.5 to 3.5cm.

requiring drainage and curettage of a suture abscess
located in the reconstructed breast, while another devel-
oped dehiscence of the abdominal incision without signs
of infection. Seven patients required minor debridement
(<10 cm?) of the mastectomy skin flap due to necrosis. No
partial or total flap losses were documented, nor events
of venous thromboembolism. Average follow-up for the
series was 26 weeks.

DISCUSSION

Microvascular breast reconstruction has advanced
greatly over the past several years. Rates of flap failure
have decreased dramatically, as expertise in microvascular
techniques has grown.?”

Length of stay is another metric that has improved
dramatically over time. Initially, patients would often stay
in the hospital for periods up to 10 days following flap-
based breast reconstruction. Subsequently, hospital time
has decreased in most centers. The aim of any procedure
should be to get the patient back to the preoperative sta-
tus as quickly as possible, as prolonged hospitalizations
are associated with higher incidences of infection, deep
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venous thrombosis, patient dissatisfaction, and higher
overall costs of care.*"!

Early recovery protocols or fast-track surgeries are not
a novelty, and encompass multimodal (and multidisci-
plinary) methods aimed at resolving problems that delay
recovery and cause complications, thus extending hos-
pitalizations. A great example is the enhanced recovery
after surgery (ERAS) protocol, developed by European
surgeons and published in 2005." This protocol described
a consensus of previous reports by the ERAS authors show-
ing reductions in length of stay by approaching differ-
ent aspects of the perioperative scenario other than the
surgery itself, such as nutrition and its metabolic rami-
fications or pain management and how it can improve
postoperative mobility and bowel function.'*"” This pro-
tocol has since branched to many surgical areas, such as
colorectal or orthopedic surgery, and developed particu-
lar procedures to accommodate the specific needs of their
patients, albeit maintaining the essence of ERAS.

Likewise, our enhanced protocol adapts some of the
ideas initially described by ERAS and includes specific
procedures such as the microfascial incision or avoiding
removal (partial or total) of the rib, initially demonstrated
in our previous study." Thus, it has become a standard of
care with our patients to use a combination of modified
surgical techniques with complete avoidance of rib harvest
along with microfascial incisions for DIEP flap vessel dissec-
tion, in addition to multimodal pain control and postopera-
tive antithrombotic regimen. From the DIEP flap, we have
learned that a limited fascial incision results in a decreased
overall amount of pain and a faster overall recovery period.

With PAP and IGAP flaps, we had noticed a higher
incidence of seroma formation, if the procedure is done
in a subfascial manner. While subfascial dissection facili-
tates perforator identification, with experience, suprafas-
cial dissection can be performed. In our experience with
suprafascial dissection, the seroma and therefore compli-
cation rate is decreased. Furthermore, in our experience
there is also less pain associated with this, as the mainte-
nance of the fascia seemed to decrease patient’s postop-
erative pain and enhanced their overall recovery.

This study is the first to expand the outpatient DIEP
flap microvascular breast reconstruction to include non-
abdominal based flap, such as GAP and PAP flaps. We
have an increasing trend in our practice toward the PAP
flap, for which we do a vertical PAP. We found that this flap
method results in an excellent overall thigh outcome with
minimal issues related to long-term scar spreading.

Our rationale for outpatient flaps goes beyond
decreasing the length of stay. We also believe that the
main original impetus for prolonged length of stay was
for flap monitoring.'*" Arterial insufficiency, a result
of a problematic microvascular anastomosis, unex-
pected vasospasms, or thrombogenic events, is a worri-
some occurrence leading to flap compromise; however,
it is venous insufficiency in perforator flaps that is the
most common cause of take-backs and partial or total
failure.”® In our experience, flap vascular complica-
tions typically happen within the first 23 hours after
surgery, and are typically identified within that initial
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timeframe. Arterial-related vascular problems are typi-
cally encountered within the first 12 hours, with the
greatest occurrence in the initial 6 hours, as opposed
to venous complications, which present with more time
variability.” Furthermore, it is also our belief that postop-
erative vascular complications associated with flaps that
are identified after 12 hours tend not to be salvageable
and more often than not, will result in inevitable flap
loss, as reperfusion injury and critical ischemia lead to
a substantial amount of fat necrosis, although attempts
to salvage flaps with extremely delayed presentation
(>5 days) of vascular compromise have been successful
with aggressive thrombolytic therapy,® along with direct
thrombectomy,” or surgical approaches such as vein graft-
ing, change of recipient vessels, and reanastomosis.*

Finally, we are still exploring criteria that would con-
traindicate patients from undergoing breast reconstruc-
tion with this protocol, such as severe radiation damage
to the chest vessels or hypercoagulability states like Factor
V Leiden.

CONCLUSION
With our modified operative technique, multimodal
pain control, and postoperative anticoagulant therapy,
we have been able to perform outpatient perforator-flap—
based breast reconstructions with high success and low
complication rates.

Sean G. Boutros, MD

Houston Plastic Craniofacial and Sinus Surgery
9230 Katy Freeway, Suite 600

Houston TX 77055

E-mail: drseanboutros@drseanboutros.com
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