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Summary Background: Latissimus dorsi flap is the gold standard for pedicled breast recon- 
struction but is limited by donor site scarring, which is difficult to conceal, and a high rate of 
post-operative seroma. We investigated the anatomic characteristics and feasibility of using a 
subcostal artery perforator (SCAP) flap, which was taken from the flank area and vascularised 
by a perforator artery through a subcostal pedicle, for a breast reconstruction. 
Methods: A literature review was undertaken to determine the anatomy of the SCAP flap 
pedicle and the vascular supply to this dermal-fat flap. Pedicled SCAP flaps were dissected on 
cadavers to identify the anatomy of the perforator arteries and the pedicle length. Pedicled 
SCAP flaps were then tunnelled through the chest area to evaluate their feasibility for breast 
reconstruction. 
Results: Twelve SCAP flaps were prepared on six cadavers. Mean pedicle length was 17 cm 

(14.5–20 cm). Mean flap size was 13 × 18 cm (11.5 × 15.5–15 × 21 cm). For each flap, a pedicle 
of sufficient length was dissected to allow the tunnelling of the flap and to perform breast 
reconstruction with a dermal-fat flap of adequate size. In all cases, an SCAP flap was prepared, 
without taking muscle, to reduce the risk of parietal complications at the donor site in future 
clinical applications. 
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Conclusion: Pedicled SCAP flap is a feasible option in breast reconstruction and could represent 
a less arduous surgical alternative to free flaps for some patients. Donor site scarring was 
acceptable. Clinical application of SCAP flaps should be investigated further. 
© 2019 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a scar in the area of the ‘love handles’. At the breast 
Introduction 

Reconstruction using a free flap, as a deep inferior epigas-
tric artery perforator (DIEP) flap, 1,2 requires some micro-
surgery during vascular anastomosis, and therefore, an ex-
perienced surgeon, microsurgery materials and prolonged
operative time are required, resulting in over-cost for the
hospital. During the per- and post-operative periods, an in-
creased surveillance of the flap is also required because of
the risk of thrombosis of the vascular anastomoses, result-
ing in partial or total necrosis of the flap. The use of pedi-
cled flaps could decrease these types of complications, but
it requires a dermal-fat flap that is vascularised through a
sufficiently long pedicle. To decrease these complications,
pedicled flap such as latissimus dorsi flap has been used for
many years in breast reconstruction. However, it is associ-
ated with an unsightly scar on the back, a risk of chronic
pain and also functional limitations due to disinsertion of
the latissimus dorsi muscle. This flap has been improved
by creating a perforator flap of the latissimus dorsi mus-
cle, known as a thoracodorsal artery perforator flap. 3 The
use of this flap limits the functional sequelae by sparing the
muscle, but their usage does not completely resolve the aes-
thetic problem, with persistence of an unsightly dorsal scar
and a dermal-fat flap, which is too small to assure autolo-
gous breast reconstruction. 

The aim of breast reconstruction is to give the patient
the best aesthetic result possible while minimising the per-
and post-operative complications. 

The flank region is richly vascularised with perforators
originating from the intercostal and subcostal, lumbar, ili-
olumbar and superficial circumflex iliac arteries. 4–7 The sub-
costal artery, or the 12th intercostal artery, arises from the
thoracic artery, of which it is the last collateral branch. It
passes below the lateral border of the 12th rib and extends
in an integral fashion in the anterolateral abdominal wall.
It then passes into the abdomen, posterior to the lateral ar-
cuate ligament, in front of the quadratus lumborum muscle,
and winds between the internal transverse and oblique mus-
cles. It then passes obliquely, downwards and frontwards to
form an anastomosis with the epigastric artery. It is fed, like
the subcostal arteries of the 7th, 8th, 9th, 10th and 11th
ribs, by the musculophrenic artery, which is a branch of the
internal mammary artery. 

In 2007, Feneindegen et al. described a flap using a sub-
costal artery perforator, 8 basing this on a case report 9 in
which the same flap in a pedicled form was used to fill a
lumbar defect, demonstrating its constancy and highlight-
ing its interesting diameter and length. These preliminary
observations make the pedicled subcostal artery perforator
(SCAP) flap a good candidate for application in breast re-
construction. 

Our aims in this anatomic study were to demonstrate
whether the characteristics of the subcostal pedicle are
suitable for use with a dermal-fat perforator flap from the
flank region and whether the subcostal artery is long enough
to be used for breast reconstruction in its pedicled version. 

Patients and methods 

This was an experimental study using anatomic cadavers. It
followed a review of the anatomic and surgical literature on
the subcostal artery. 

Surgical technique 

Dissection was carried out in the supine position. The pedi-
cle was initially located using the data of Feinendegen et
al., who described the pedicle as constant at the lateral
border of the latissimus dorsi muscle, 1–3 cm below the end
of the 12th rib. 8 The contour of the flap in the form of a
biconvex lens was drawn by hand with the aim of centralis-
ing the pedicle to adapt it as far as possible to the excess
dermal-fat of the ‘love handles’ ( Figure 1 a). 

First, the lower incision of the flap was made as far as
the aponeurosis of the external oblique muscle, and then,
a careful dissection was carried out to locate the perfora-
tor artery of the subcostal artery at the surface of the ex-
ternal oblique muscle. In order to not damage the perfo-
rator and its terminal branches, dissection was carried out
from the lower region to the upper region and from the me-
dial edge to the lateral edge. Once the perforator artery
had been identified, dissection was continued until the sub-
costal pedicle was identified. The latter was dissected as far
as the last rib to obtain the longest pedicle possible. The
pedicle was measured systematically. After having individu-
alised the pedicle, skin incisions were made to the whole of
the dermal-fat flap to remove it as a whole vascular block
( Figure 1 b). 

The second part of the intervention consisted of tun-
nelling the island flap and positioning it on the breast
( Figure 1 c). Tunnelling, towards the thoracic area, was car-
ried out by precostal dissection, in front of the muscles of
the thoracic wall. A contra-incision was made in the breast
in the same shape and size as the flap previously dissected.
The flap was then tunnelled and positioned in the breast,
making sure that there was no significant traction on the
pedicle ( Figure 2 ). 

After verification of the tension on the pedicle and the
absence of torsion, the dermis of the flap was partially re-
moved so that it could be partially buried within the breast
and to leave an obvious skin flap to facilitate post-operative
surveillance ( Figure 3 a). Finally, the donor site was closed
directly, layer by layer, with absorbable sutures, leaving
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Figure 1 Surgical technique of a pedicled SCAP flap in breast reconstruction. (A) Location of the dermal-fat SCAP flap in the flank 
area and marking of the perforators. (B) Pedicled SCAP flap dissected as an island flap. Measurement of the pedicle length. (C) 
Pedicled SCAP flap located on the breast recipient site. 

Figure 2 Drawing of the topographical anatomy of an SCAP 
flap. 
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ecipient site, a multiple layer closure with absorbable 
utures was performed ( Figure 3 b). 

esults 

he dissections on cadavers were carried out in the Fer à
oulin School of Surgery, Paris. A total of 12 flaps were pre-
ared from six cadavers. 
During the study, the subcostal pedicle was constant: it 

as found systematically and in a symmetric fashion. Mean 
ength of the pedicle was 17 cm (14.5–20 cm), and mean flap
ize was 13 × 18 cm (11.5 × 15.5–15 × 21 cm). The number
f perforators was between one and three per flap, with a
ean of two perforators per flap ( Table 1 ). 
Table 1 Pedicle length, size of dermal-fat flaps and number of pe

Pedicle lenght (cm) Number of perfora

Right Left Right 

Patient 1 15.5 16 3 
Patient 2 18 19 3 
Patient 3 15 14.5 2 
Patient 4 16.5 16.5 1 
Patient 5 19.5 20 2 
Patient 6 17 16.5 1 

Lm = 17 cm Nm = 2 perforators
No muscle sacrifice was necessary when only one perfo-
ator was dissected. The decision to keep all the perfora-
ors of the pedicle during the dissection requires a partial
uscle sacrifice. Furthermore, because of the sinuous path 
f the perforator between transverse abdominis muscle and 
nternal oblique muscle, difficulties during the pedicle dis- 
ection were encountered in few cases, which could poten-
ially damage the muscle. 
In all cases, we were able to proceed with dissection of

 pedicle of sufficient length to allow tunnelling of the flap
hrough the thorax. The dermal-fat flap was of sufficient
ize to carry out autologous breast reconstruction in all sub-
ects. 

iscussion 

he anterior abdominal wall is richly vascularised and has 
everal possible pedicles that can be used for breast recon-
truction. 10–12 It is the donor site of choice for surgery that
equires pedicled or free flaps. 4 

Breast reconstruction using free flaps is arduous, with a
ignificant risk of complications. Some of these complica- 
ions are general and are inherent to all types of surgery
s well as to general anaesthesia, and others are more re-
ional and specific to breast reconstruction using free flaps.
mong them, partial or total necrosis of the flap by throm-
osis of vascular anastomoses is estimated to occur in 2–10%
f cases in different studies. In the literature, loss of a DIEP
ap is linked to vascular problems in most of the cases: due
rforators per flap. 

tor artery Size of the dermal-fat flap (cm) 

Left Right Left 

2 11.5 × 15.5 12 × 16 
3 14.5 × 20 15 × 21 
1 13 × 18 13 × 17.5 
1 13 × 19 14 × 19 
3 15 × 16 15 × 15 
2 12.5 × 19 12 × 18 

 Sm = 13.3 × 17.8 cm 
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Figure 3 Result after tunnelled flap and partial removal of the dermis. (A) Skin flap is visible to allow surveillance of the flap and 
enable areolar reconstruction at the same time. (B) Donor site and breast reconstruction scar after closure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to a venous cause in 40% of cases (by thrombosis or venous
congestion, which is found in 5–15% of cases) and due to
an arterial cause in 28% of cases. 13,14 Vascularisation of the
dermal-fat flap through its pedicle by thoracic vessels is de-
pendent on good permeability of the anastomoses, which
may be small in diameter. A thrombosis in this artery or in
the vein draining the flap may therefore require emergency
surgery and result in partial or total necrosis of the flap.
The use of a pedicled flap not only limits the occurrence of
this type of complication but also reduces the duration of
surgery and morbidity of the donor site (hernia or eventra-
tion) because the anterior abdominal wall is preserved. 

Different pedicles of the anterolateral abdominal wall
are sometimes used to repair lumbar or sacral defects, but
to date, the SCAP flap has never been described for breast
reconstruction. Only the deep circumflex iliac artery (DCIA)
flap 8,9 has been described for breast reconstruction. The
DCIA flap, described in 1979 by Taylor, uses a dermal-fat flap
taken from the area of the ‘love handles’ and vascularised
by perforators of the deep circumflex iliac artery. The tech-
nique was initially used for cervico-facial reconstruction 6,7 

and was then applied to breast reconstruction. 8 However,
DCIA flap can only be used as a free flap for breast recon-
struction because of its localisation. 

The subcostal pedicle of the SCAP flap belongs to both
the thoracic and abdominal regions, and previous studies
have shown the long length of this pedicle. 15 We, therefore,
wanted to demonstrate the feasibility of using a lateral ab-
dominal perforator pedicled flap in breast reconstruction. 

Our anatomic study confirms the feasibility of using the
SCAP flap in breast reconstruction. It is important that
its clinical application is confirmed, but this new tech-
nique could decrease the risks of anastomosis complications
because this flap is pedicled. In addition, in comparison with
a free flap, the duration of surgery and hospitalisation may
be shorter, as there is no need for microsurgery procedures
and there are less serious sequelae at the donor site. A
medico-economic study will be necessary to evaluate the
economic impact of this flap in breast reconstruction com-
pared to other reference techniques. 

We think that the SCAP flap can offer an alternative
to other reconstruction techniques not only for patients
who request aesthetic management of their ‘love handles’
but also for subjects with a history of abdominoplasty. In-
deed, Colebunders et al. showed that the DCIA flap was a
favourable alternative in women who had undergone ab-
dominoplasty or had a failed reconstruction using a DIEP
flap, and in whom the scars could create unsightly ‘dog
ears’ around the hips. 4 The position of the SCAP flap is more
cephalic and lateral than the DCIA flap; its pedicle will be
spared even after a previous abdominoplasty. 

The size of the dermal-fat flap may permit autologous
breast reconstruction, and the scar at the donor site ap-
pears more discrete than that with a latissimus dorsi flap. 

In this study, we have not discussed the need to carry out
paraclinical examinations. However, preoperatively, an An-
gioScan should be carried out to assure the integrity of the
subcostal pedicle to determine its diameter and to identify
the anatomy of the perforator vessels in the dermal flap
from the flank. Furthermore, the use of echo-Doppler has
already been described as an effective technique for pre-
operative location of perforator vessels, 16 facilitating the
identification of perforator vessels at the time of dissection.

The main limitation of using SCAP flaps is aesthetic, with
a scar at the donor site situated in the flank area. How-
ever, the aesthetic sequelae are limited because the scar
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s more discrete than that with a latissimus dorsi or DIEP
ap. The SCAP flap scar could easily be hidden in daily life
y underwear and would be much shorter than that with a
ransverse rectus abdominis myocutaneous or DIEP flap. Fi- 
ally, the use of excess skin-fat of the ‘love handles’ could
ave a secondary benefit to the patient and potentially re-
ult in a more pleasing figure. Another limitation of this 
ap is the asymmetry of the flank area triggered by this
echnique. However, proposing a liposuction or a dermo- 
ipectomy of the contralateral skin excess to correct the 
symmetry could be an option to provide a better aesthetic
esult. 
In this experimental study on cadavers, we have demon- 

trated that dissection of a pedicled dermal-fat perforator 
ap from the ‘love handles’, vascularised by a subcostal 
rtery perforator, called a SCAP flap, was feasible and re-
roducible, and its clinical application in breast surgery was 
easible. We think that this technique, applied in breast re-
onstruction, could present a less arduous surgical alterna- 
ive to DIEP or another free flap for women with excess skin-
at around their ‘love handles’. Furthermore, it could be an 
nteresting second-line option for patients with a history of 
bdominoplasty or who have experienced failure of a DIEP 
ap. Clinical application of this technique is now necessary 
o confirm the feasibility of this flap in breast reconstruc-
ion. 
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