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Superficial inferior epigastric artery (SIEA) flaps represent a useful option in autologous Correspondence: Charles M. Malata

breast reconstruction. However, the short-fixed pedicle can limit flap inset options. We pres- Department of Plastic and
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additionally, the thoracodorsal vessels were unavailable due to previous latissimus dorsi breast E-mail: cmalata@hotmail.com
reconstruction. Optimal shaping required repositioning of the lateral ends of the flaps superi-

orly, which would position the ipsilateral SIEA hemi-flap pedicle lateral to and out of reach of

the IM vessels. This problem was overcome by turning the SIEA flap on its long axis, allowing

the pedicle to sit medially with the lateral end of the flap positioned superiorly. The de-epi-

thelialized SIEA flap dermis was in direct contact with the chest wall, enabling its fixation.

This method of flap inset provides a valuable solution for medializing the SIEA pedicle while

maintaining an aesthetically satisfactory orientation. This technique could be used in ipsilat-

eral SIEA flap breast reconstructions that do not require a skin paddle, as with stacked flaps

or following nipple-sparing mastectomy.
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INTRODUCTION

The use of stacked bipedicled abdominal flaps for unilateral
breast reconstruction has been extensively described. These flaps
include traditional pedicled transverse rectus abdominis myocu-
taneous (TRAM) [1], free TRAM [2], free deep inferior epigas-
tric perforator (DIEP) [3], and free superficial inferior epigastric
artery (SIEA) flaps [4-6]. Although combined SIEA-DIEP bi-
pedicled folded and coned free flaps have been described [4-7],
there is a lack of information in the literature on the simultane-
ous use of stacked flaps of different types from each hemi-abdo-
men for unilateral reconstruction. Only one report has described
a stacked combination of a SIEA and a DIEP flap [8].

The advantages of stacked flaps include increased available flap
volume and flap projection as well as the enabling of favorable
dimensions for the reconstructed breast. A critical step in the
successful execution of double-pedicled flaps is the design of the
flap orientation and inset [4,7,9]. Possible flap insets include
folded, coned, stacked, and horizontal or vertical adjacent flap
variations [4,7,9]. The anastomotic configuration of stacked
flaps can be either one flap on top of another buried flap with in-
tra-flap anastomoses, or one flap on top of the other with both
flaps vascularized with independent extra-flap anastomoses. Al-
though numerous flap orientations exist, these are limited by the
length and positioning of the flap pedicle. This is less pertinent
when SIEA flaps are used than when DIEP flaps are utilized.

We present a method of inset and orientation that uses a
turned over, completely de-epithelialized, buried SIEA flap in a
stacked SIEA-DIEP free flap configuration in a patient undergo-
ing unilateral salvage breast reconstruction. This method al-
lowed for the creation of a successful SIEA vascular pedicle
anastomosis to the ipsilateral internal mammary (IM) vessels,
while maintaining the preferred orientation for an aesthetically

optimal outcome.

CASE

A 47-year-old woman presented for revision of a reconstruction
procedure in her left breast after undergoing a left skin-sparing
mastectomy and immediate reconstruction with a latissimus
dorsi myocutaneous flap and expandable implant 6 years prior.
Her treatment subsequent to the mastectomy included chemo-
therapy, external beam radiotherapy, and 3 years later, a capsu-
lectomy and implant exchange for a fixed-volume implant. She
complained of considerable discomfort in the reconstructed
breast as well as suboptimal shape (Fig. 1A and B), in particular
an asymmetrical breast base compared to the contralateral
breast. The patient also complained of capsular contracture, and
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she was keen to avoid further revisions or capsulectomies in the
future. She was otherwise a fit and healthy non-smoker with a
body mass index of 26.5 kg/m* and a 36 C bra size.

In view of the patient’s limited abdominal tissue and the broad
dimensions of her contralateral breast (Fig. 1A and B), the use
of a bipedicled stacked DIEP flap anastomosed anterogradely in
the second intercostal space and retrogradely in the third inter-
costal space was planned. Preoperative computed tomography
(CT) angiography confirmed that this was feasible, although
the left side had only a single usable perforator with a long (6
cm) intramuscular course.

Intraoperatively, a left partial capsulectomy with removal of a
532-g implant was performed via a peri-areolar incision that in-
cluded the latissimus dorsi skin paddle. A 19-cm right hemi-
DIEP flap pedicle weighing 527 g was harvested with two lateral

Fig. 1. Preoperative and postoperative images

A 47-year-old woman underwent unilateral left salvage breast re-
construction with stacked abdominal free flaps utilizing right deep
inferior epigastric perforator and left free superficial inferior epi-
gastric artery vessels. (A, B) Preoperative images demonstrate a
suboptimal cosmetic appearance, including significant asymmetry,
rippling, synmastia, and a laterally displaced latissimus dorsi flap
skin paddle. (C, D) Postoperatively, the patient had a more natural-
looking salvaged left breast with improved symmetry, no rippling,
and a better-positioned skin paddle. She subsequently declined
contralateral mastopexy.
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row perforators. Dissection of the left hemi-abdomen revealed a
large SIEA and a large superficial inferior epigastric vein. In view
of the CT angiography findings of a single DIEP perforator with
unfavorable anatomy, the left hemi-flap was raised as a 7-cm-
long SIEA flap pedicle with a weight of 463 g. A standard flap
harvest following the vascular pedicle to its origin from the fem-
oral artery and vein was performed. It was noted that the vessel
caliber increased substantially as the dissection progressed to-
wards the femoral vessels (Fig. 2A). The left IM vessels were ex-
posed in the second and third intercostal spaces using our stan-
dard total rib preservation technique [10]. Using the thora-
codorsal vascular pedicle for anastomosis was not possible, as it
had been previously used for the latissimus dorsi flap recon-
struction. For aesthetic reasons, the lateral parts of the two he-
mi-flaps were positioned superiorly to facilitate a smooth take-
off while maximizing the projection of the lower part of the
breast.

The DIEP flap from the right hemi-abdomen was rotated 90°
clockwise (Fig. 2B), positioned superficially, and anastomosed
in an antegrade manner to the IM vessels in the second intercos-
tal space. The SIEA flap from the ipsilateral left hemi-abdomen
was planned to be buried deep to the DIEP flap in a stacked

Orienting the hemi-abdominal free flaps
during the surgery. (A) A right deep infe-
rior epigastric perforator (DIEP) flap and a
left free superficial inferior epigastric ar-
tery (SIEA) flap were harvested. (B) The
DIEP flap from the right hemi-abdomen
was rotated 90° clockwise, positioned su-
perficially, and anastomosed antegrade to
the internal mammary vessels in the sec-
ond intercostal space. (B) The SIEA flap
was rotated 90° anticlockwise. (C) The
SIEA flap was then turned over on its
long axis to allow the pedicle to be posi-
tioned medially and anastomosed retro-
grade to the internal mammary vessels in
the third intercostal space. (D) The SIEA
flap dermis was now in direct apposition
with the chest wall and fixed to the pec-
toral fascia.
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fashion. However, it was noted that to rotate the SIEA flap so
that the lateral part of the flap would superior and in the aesthet-
ically ideal position would have resulted in the short, fixed vas-
cular pedicle being positioned laterally out of the range of the
exposed recipient IM vessels. This would also have resulted in
the unavailability of any thoracodorsal recipient. This issue was
resolved by rotating the SIEA flap 90° anticlockwise and then
turning the flap over on its long axis (now vertical) to allow the
pedicle to be positioned medially (Fig. 2C). The SIEA pedicle
was then anastomosed in a retrograde fashion to the IM vessels
in the third intercostal space. Both flaps demonstrated good im-
mediate flow.

The flaps were maintained in their stacked position with the
DIEP flap placed superficially and the SIEA flap deep to the
DIEP flap (Fig. 2D). The SIEA flap dermis, which was now in
direct apposition with the chest wall, was completely de-epithe-
lialized and sutured to the deep fascia of the chest wall using 2-0
polydioxanone sutures. The skin of the DIEP flap, positioned
superficially, was de-epithelialized except for a central skin pad-
dle for flap monitoring (Fig. 1C). The two flaps were sutured
together with 3-0 Monocryl sutures. There were no periopera-

tive or postoperative complications, and the patient was fit for
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discharge on day 7, with the actual discharge occurring 3 days

later for social reasons.

Although the SIEA flap is considered the ideal lower abdominal
flap due to its low donor site morbidity [11], it has a number of
disadvantages. Notable among these is its short vascular pedicle
and variable arterial anatomy [12]. In addition, a key problem
with SIEA flaps pertinent to flap inset is the “tadpole” configura-
tion of the pedicle; that is, the pedicle enters the flap at the edge
[13], in contrast to the “mushroom” configuration of the DIEP
flap and its vascular pedicle. This relative fixity in the edge of the
flap from which the pedicle arises, along with the short nature of
the pedicle, limits the flexibility with which the flap can be ori-
ented, as the most inferior part of the SIEA flap will inevitably
need to be rotated into a medial position to facilitate anastomo-
sis to the IM vessels. For this reason, SIEA flaps that will be
anastomosed to the IM vessels should ideally be harvested from
the contralateral side. This is because rotation of the inferior
portion of the flap medially results in the relatively thin lateral
part of the flap being positioned superiorly, ensuring a smooth
take-off, while the relatively fuller medial part of the flap is posi-
tioned inferiorly, optimizing lower pole projection. In our case,
the left ipsilateral hemi-flap was found intraoperatively to be
ideal for harvest as an SIEA, as supported by the CT angiogram
findings. The ipsilateral SIEA flap was rotated 90° anticlockwise
into the left breast (as required to provide ideal flap orientation),
causing the pedicle to point laterally and therefore be out of
reach of the IM vessels. Therefore, we turned the flap over along
its long axis to place the dermal surface against the chest wall.
This direct apposition of the dermis and chest wall had the ad-
ditional benefit of facilitating suturing of the SIEA flap dermis
to the chest wall fascia while avoiding compression of the flap
fat around the flap periphery.

Using medial rather than lateral recipient vessels is particularly
helpful in optimizing the breast shape [4] for short-pedicled
SIEA flaps, as it allows for more medial placement of the flap
and thus better cleavage (Fig. 1C). Utilizing vessels in the axilla
as recipients for the SIEA flap could result in overly lateral place-
ment of the breast mound in order to overcome the short length
of the pedicle.

A drawback of the inset technique we have described is the dif-
ficulty of postoperative monitoring of the buried SIEA flap. In
the absence of a skin paddle on the surface, the completely bur-
ied SIEA flap was monitored with Doppler ultrasound of its
pedicle at the third intercostal space. In our experience, retro-

grade flow from the IM vessels has a different quality on Dop-
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pler ultrasound from anterograde flow, which can be utilized to
differentiate between pedicles in cases involving a bipedicled
free flap in which one hemi-flap is anastomosed anterograde
and the other hemi-flap is anastomosed retrograde to the IM
vessels. Alternatively, an implantable Swartz device for venous
Doppler ultrasonography may be considered for postoperative
monitoring of buried flaps, and the choice of a monitoring
method should be based on the surgeon’s preference and experi-
ence, as well as equipment availability.

The technique reported herein proved useful for overcoming
difficulties related to the pedicle position for an ipsilateral SIEA
flap, enabling anastomoses to the IM vessels. By turning the flap
over, a completely buried SIEA flap pedicle can be medialized
and hence easily anastomosed to the IM vessels without sacri-
ficing the aesthetically optimal orientation. This technique re-
sulted in an excellent shape and should be considered when
faced with a similar problem in the use of stacked abdominal

free flaps incorporating an ipsilateral SIEA pedicle.
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