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INTRODUCTION

Autologous breast reconstruction using abdomi-
nal tissue has become the gold standard for pa-
tients seeking a natural and long-lasting alterna-
tive to implant-based reconstruction. Thanks to 
reliable vascular supply and excellent aesthetic 
outcomes, the deep inferior epigastric perforator 
(DIEP) flap nowadays represents the most com-
mon abdominal free flap for autologous breast re-
construction. Although the DIEP flap has minimal 
donor-site morbidity compared to the traditional 
traverse rectus abdominal muscle flap, it requires 
meticulous microsurgical dissection of perforators 
through the rectus abdominis muscle which may 
increase discomfort, operative time and technical 
complexity, with consequent weakening of the ab-
dominal wall and increased postoperative pain.
According to these considerations, the superficial 
inferior epigastric artery (SIEA) flap could become a 
viable alternative in autologous breast reconstruc-
tion due to its ability to preserve the integrity of the 
rectus abdominis muscle and fascia. Unlike other 
flaps that involve the deeper abdominal structures, 
the SIEA flap relies solely on a subcutaneous pedi-
cle, which makes it a muscle-sparing procedure 
with the potential for reduced donor site morbidity. 
This flap offers excellent-quality skin and adipose 
tissue, making it an “ideal” choice for reconstruc-
tion with minimal aesthetic and functional compro-
mise at the donor site, and actually improving it by 
performing an aesthetic abdominoplasty. 
Despite its advantages, the SIEA flap presents 
several challenges that limited its use in the past 

and still complicate its frequent application in 
breast reconstruction. It is common belief that the 
vascular anatomy of what is commonly consid-
ered the superficial inferior epigastric artery can 
be inconsistent, and the artery itself is often small, 
which may complicate the surgical procedure. Ad-
ditionally, the pedicle of the flap is thought to be 
typically shorter, further complicating its dissec-
tion and inset. The SIEA artery is also more prone 
to vasospasm, which can affect blood flow and 
compromise flap viability. 
Other vascular sources, such as the superficial 
circumflex iliac artery (SCIA), deep circumflex ili-
ac artery and superficial external pudendal artery, 
supply the abdominal skin, but have less applica-
tions in autologous breast reconstruction for their 
off-center position, which contributes less to vas-
cular supply of the central abdominal bulk. After 
the enormous popularity achieved by the superfi-
cial circumflex iliac perforator (SCIP) flap in recent 
years, we have gathered extensive experience 
with this flap, especially with the flap based on the 
superficial branch of the SCIA (SCIA-SB), for the 
reconstruction of various body regions. Observ-
ing a broad area of perfusion through indocyanine 
green angiography (ICGA), we decided to explore 
its application in breast reconstruction.
Our recent findings  1 suggest that a subcutane-
ous artery, irrespective of its name, can vascu-
larize a sufficient amount of abdominal tissue to 
adequately reconstruct a breast mound in 100% 
of cases. Modification of flap design, aided by 
aesthetic surgical principles and imaging devices 
such as color-coded duplex sonography (CCDS) 
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and indocyanine green angiography (ICGA), was 
fundamental to achieving this goal. Despite these 
challenges, the SIEA flap can offer a valid recon-
structive option with reduced donor-site morbidity 
and improved post-operative outcomes. 
The aim of this chapter is to describe the indica-
tions, technical considerations, advantages, and 
limitations of the SIEA flap, expanding the range of 
abdominal options available for autologous breast 
reconstruction.

HISTORICAL OVERVIEW

Even though the SIEA flap is conceptually con-
nected to breast reconstruction, its first clinical 
applications were described in other anatomical 
areas; the first mention was in 1863, when Wood 
used a pedicled SIEA flap to correct a severe burn 
contracture of the forearm of an 8 year-old girl 2.
In 1946, Shaw and Payne 3 used a pedicled tubed 
SIEA flap to reconstruct the hand, while in 1971 An-
tia and Buch 4 were the first to use the SIEA flap 
in microsurgical reconstruction of head and neck 
soft tissue, even though unsuccessfully. The first 
successful free skin flap based on the SIEA ped-
icle, the ileo-femoral flap, transferred in 1973 by 
Taylor and Daniel, opened the era of microsurgical 
transfer of skin flaps 5,6.
The use of free abdominal flaps for breast recon-
struction has gained prominence due to the ad-
vantageous positioning of the vascular pedicle 
relative to the excess skin removed during an 
abdominoplasty, described for the first time for 
breast reconstruction by Grotting in 1991 7.
The application of this technique in breast re-
construction has been extensively documented 
and discussed. However, the SIEA flap has not 
achieved widespread popularity, largely due to 
its vascular unreliability. The variability in vessel 
positioning, caliber, and perfusion potential sig-
nificantly impacted its consistency and success in 
clinical practice 8,9.
Nowadays, however, events have occurred that 
have led to a reconsideration of the inguinal ana-
tomical region: the popularity of the SCIP flap, the 
spread/improvement of available technologies 
(ultrasound and ICG) and greater familiarity with 
small vessels have led to an increased use of these 
vessels in microsurgery.

In our surgical experience, the DIEP flap has pre-
dominantly been the technique of choice for breast 
reconstruction, and the SIEA flap was rarely con-
sidered, except in selected and infrequent cases 
where the vessel was sufficiently large and relia-
ble. However, we have achieved tangible experi-
ence with the SCIP flap for body reconstructions 
in various anatomical regions. 
This experience has led us to realize that there 
is often no clear distinction between the superfi-
cial branch of the superficial circumflex iliac ar-
tery (SCIA-SB) and the SIEA, as the definitions of 
these vessels tend to overlap 10.

ARTERIAL ANATOMY

Since the first studies by Taylor, vessels originat-
ing from the femoral artery and coursing cranially 
in the subcutaneous tissue over the inguinal liga-
ment were shown to exhibit considerable variabil-
ity (Fig. 1). Although rare reports  11,12 describe the 
SIEA as running upward and inward towards the 
umbilicus, most authoritative and frequently cited 
works on the SIEA claim a clear lateral trajectory 
for this vessel. In our opinion, this misconception 
led to attributing part of its unreliability to the SIEA 
flap.
Seminal works by Taylor 13 , Grotting 6, Holm 14, Ro-
zen 15, and Tregaskiss 16 reinforced the concept that 
the SIEA has a medio-lateral course, rather than a 
latero-medial one. 
Studying the literature, we noted that the SIEA and 
the SCIA-SB are often used interchangeably. The 
possibility of the SIEA originating from a common 
origin or parent vessel with the SCIA has been 
considered to amount to up to 65% in a landmark 
article by Taylor and Daniel. For the above-men-
tioned reasons, the available characterizations of 
SIEA and SCIA-SB clearly overlap: what some au-
thors call SCIA-SB is being called SIEA by others 
(Fig. 2A). 

VENOUS ANATOMY

The SIEA/SCIA-SB flap benefits from drainage 
through multiple veins (Fig. 2A-B). Among these, 
the SIEV is often regarded as the primary drainage 
for the lower abdominal skin and fat. Typically lo-
cated in a plane superficial to Scarpa’s fascia and 
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medial to the SIEA, the SIEV lacks accompanying 
arteries and drains into the saphenofemoral junc-
tion. In addition to the SIEV, another key venous 
drainage route for the flap is through the venae 
comitantes of the SIEA/SCIA-SB. These veins, 
closely connected with the artery, usually drain 
into the superficial circumflex iliac vein (SCIV), 
SIEV, or less frequently, directly into the common 
femoral vein. In some cases, the venae comi-
tantes may be anatomically hypertrophic and take 
over the role of the SCIV, which is typically posi-
tioned more laterally. Based on our experience, we 
strongly recommend ensuring at least two venous 
drainage pathways between the comitantes, the 
SIEV and the SCIV, to enhance venous outflow 
(Fig. 3). We have found that venous congestion is 
an extremely rare complication with a dual venous 
drainage system. 

FLAP MARKINGS

The patient is marked while standing, and in-
structed to pull the abdominal skin upward and in-
ward with both hands during the marking process 

FIGURE 1. Variations in the SCIA and SIEA origins as 
described by Ian Taylor’s publication of 1973, in which 
he describes the angiosome concept. As he reported in 
his book “…It also sowed the seeds of one of our forth-
coming angiosome concepts: “Vessels have a constant 
destination, but may have a variable origin.

FIGURE 2. (A) Anatomy of the subcutaneous artery and 
comitant veins; (B) Superficial vein anatomy, with the 
SIEV and SCIV joining into the saphenous bulb.

FIGURE 3. Vascular anatomy of the SCIP/SIEA flap. The 
artery and accompanying veins (*), as well as the SCIV 
(#) and SIEV (§), are shown emerging from the femo-
ral triangle and proceeding cranially, superficial to the 
inguinal ligament. White arrows indicate the ASIS, the 
yellow arrow points to the umbilicus, and the blue ar-
row marks the midline just cranial to the vulvar cleft. The 
identified artery (*), according to the literature, may be 
referred to as either the SIEA or the “superficial branch” 
(or “medial perforator”) of the SCIA. Some authors clas-
sify this artery as a perforator, specifically a “direct” or 
“septo-cutaneous” perforator. 

A B
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(Fig. 4). This technique helps to position the lower 
incision low on the abdomen, approximately 7 cm 
from the pubis, ensuring it remains hidden be-
neath the underwear. This approach is influenced 
by the “high lateral tension abdominoplasty” 
(HLTA) principles, which are commonly applied in 
aesthetic abdominoplasties 17,18.
In fact, by modifying the standard abdominal flap 
design, expanding it laterally and keeping it low, 
we can improve abdominal tissue perfusion, maxi-
mizing the amount of tissue vascularized for a sat-
isfying autologous breast reconstruction.
The lower incision should not extend too much 
into the femoral triangle to avoid excessive re-
moval of lymphatic tissue. The femoral artery’s 
pulsation serves as a crucial anatomical landmark, 
providing key information: the flap’s arterial supply 
originates here, with the femoral vein located me-
dially to the pulsation and the femoral nerve later-
ally. The inguinal ligament lies just superior to the 
pulsation and marks the area where the pulsation 
fades. While the pubic tubercle is sometimes used 
as a reference, it is less reliable due to the difficulty 
in locating it compared to the femoral pulsation.
The anterior superior iliac spine (ASIS) is then 
marked. The ASIS as a landmark for flap design 

has its pros and cons. In lean patients, the skin 
adheres closely to the underlying tissues, mak-
ing the ASIS easily palpable. However, in patients 
with higher BMI, the skin above the ASIS becomes 
more mobile and floating. According to our ex-
perience, marking the ASIS while the patient is 
standing, without manually lifting the skin, is not 
as effective because gravity causes the abdominal 
tissues to naturally fall. It is more accurate to mark 
the ASIS while the patient supports the abdominal 
tissues with their hands, mimicking the abdominal 
tension that will occur at the end of the procedure.
Preoperative vessel identification
In the supine position, CCDS is performed using a 6 
to 15 MHz linear probe to visualize the subcutaneous 
arteries running cranially over the inguinal ligament, 
confirming their inclusion in the flap design (Fig. 5). 
It is important to identify and mark all vessels con-

FIGURE 4. Preoperative marking of the inferior incision 
of the flap. The patient is asked to pull her abdomen up 
with both hands. Two lines are drawn, defining the up-
per margin of the underwear at rest and while pulling 
upward. The ASIS is marked similarly under traction. 

FIGURE 5. After marking the inferior incision, on this 
line, subcutaneous vessels are meticulously mapped. 
Arteries and veins are then marked on the skin.
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tributing to the pedicle, including the artery running 
cranially from the femoral artery in the subcutane-
ous layer (SIEA or SCIA-SB) and the veins (comitant 
veins, SIEV and SCIV). Additionally, CCDS helps to 
assess whether the vessels have an adequate ca-
liber. While some surgeons use angio-CT, we find 
it difficult to visualize and interpret small structures, 
especially those less than one mm in size. Difficulty 
in clearly identifying by CDDS the artery suggests 
that the case might be more complex, and a DIEP 
flap or an alternative might be considered.
The final flap design is adjusted based on the 
identified vessels and rechecked for symmetry 
with the patient standing. Since both the SIEA and 
SCIA-SB typically follow a lateral path, the design 
extends laterally to maximize the use of adipocuta-
neous tissue in the flank region, lateral and supe-
rior to the ASIS (Fig. 6). This is because the angi-

osome of the SCIA-SB/SIEA is more robust in the 
lateral area than in the medial portion. Additional 
supero-lateral beveling is planned to allow inclu-
sion of more tissue within the flap, helping to re-
duce the thickness mismatch between the supe-
rior and inferior abdominal flaps. Following these 
steps, especially in thin patients, the flap design is 
often placed much lower than in a traditional DIEP 
flap. This means that the design may not extend to 
the umbilicus in the mid-portion, potentially leav-
ing a small vertical scar along the midline. 

FLAP HARVEST

All vascular structures should be marked on the 
skin before surgery. Identifying them early on will 
make it easier to protect them, and the rest of the 
preparation will proceed smoother. There are tech-
nical adjustments and tips and tricks to try to over-
come all the issues that characterize the SIEA flap. 
Unfortunately, some of these anatomical features 
remain insurmountable, such as the caliber and 
delicacy of the artery on which the flap is based. 
The amount of skin that can be removed from the 
lateral part of the flap is limited in lean patients. In 
these cases, beveling the flap margins comes into 
play: if the skin incision is planned to close the do-
nor site, the adipose tissue that can be harvested 
goes beyond this line. The beveling can be aggres-
sive, leaving 1-2 cm of practically only skin before 
deepening the incision to reach the deep fascia. 
Both arteries and veins encountered during prepa-
ration can be fully dissected and perfusion tests 
performed with indocyanine green (Fig. 7). If per-
fusion is significantly better by including one more 

FIGURE 6. Typical design of an abdominal flap based 
on subcutaneous artery. Green markings stand for flap 
bevelling, which are needed to recruit more tissue into 
the flap. The angiosome is extended laterally, as marked 
in this case following the arterial course in the subcuta-
neous tissue. 

FIGURE 7. ICG angiography of an abdominal flap based on a subcutaneous artery. In most cases, if the artery is not 
mishandled during harvesting, the angiosome extends beyond the median line. 
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vein, it will be included, and this is generally the 
case, especially in lean patients where optimizing 
available tissues is crucial. The vessels are traced 
back to the femoral vessels in all cases, trying to 
minimize lymphatic damage. Even minimal pres-
sure, traction, or desiccation can induce spasm, 
significantly reducing or eliminating their flow, 
making it difficult for the surgeon to assess their 
usability. If the pedicle is mishandled, intraopera-
tive evaluation with ICGA can be severely compro-
mised. During this test, DIEA perforators are tem-
porarily clamped and, lastly, ligated if vascularity 
of the flap through the subcutaneous pedicle is 
deemed adequate. 

ANASTOMOSIS

In most of cases, arterial and venous mismatch 
with internal mammary vessels is present. The 
arterial anastomosis can be performed either to 
a side branch of the internal mammary artery or 
to the internal mammary artery itself. When more 
than a 2 to 1 mismatch is encountered, arterioplas-
ty of the recipient artery is carried out to minimize 
potential blood flow turbulence (Fig. 8). Flap veins 
are anastomosed to the antegrade internal mam-
mary vein (IMV). When more than 1 vein anasto-

mosis is required, the larger vein is anastomosed 
to the antegrade IMV, and the second, smaller 
vein (e.g., comitant vein or superficial inferior ep-
igastric vein [SIEV] or superficial circumflex iliac 
vein [SCIV]) is anastomosed to a side branch of 
the first vein (intraflap anastomosis 19). The venous 
anastomoses are always carried out with a cou-
pler device to ensure their patency and handling 
venous mismatch, which is often encountered.

CONCLUSIONS

The DIEP flap has always been considered the 
gold standard in breast reconstruction. However, 
nowadays, thanks to technical considerations and 
a more accurate understanding of the anatomy of 
the area, the SIEA flap can be a viable alternative 
in selected cases. We observed that by modifying 
the standard abdominal flap design, expanding it 
laterally, and keeping it low, similarly to the plan-
ning of a high lateral tension abdominoplasty, it 
is possible to optimize the abdominal tissue per-
fusion (Fig. 9), maximizing the amount of tissue 
vascularized by subcutaneous vessels (SIEA or 
SCIA-SB). Although this modified flap design sig-
nificantly extends the scar toward the lumbar and 
gluteal regions compared with a traditional DIEP 

FIGURE 8. Arterioplasty. The arterial anastomosis is completed on the back wall first. When redundancy of the an-
terior wall is encountered, a wedge excision of the recipient artery is performed as needed (A). The walls are then 
sutured in a conventional method (B).

A B
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flap, it facilitates concealment of the scar beneath 
the underwear line and the recruitment of enough 
tissue for breast reconstruction with the proper 

angiosome (Fig. 10). Even though the SIEA flap is 
still rarely used for breast reconstruction, we be-
lieve in its diffusion in the future. 

FIGURE 10. Preoperative picture of a patient prior to 
left nipple sparing mastectomy and immediate recon-
struction with an abdominal flap (A). Marking of the 
vessels on the skin (B). 1-month postoperative picture 
with monitoring skin island in place (C). 3 months post 
monitoring skin island removal (D). 

FIGURE 9. Vascular zones served by left and right SCIA-
SB/SIEA (blue), right DIEP (pink) and left DIEP (orange). 
The overlapping of DIEP vascular zones and the max-
imum optimization of abdominal tissues perfused by 
subcutaneous pedicles can be noted.

A

C
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Key Points & Pitfalls

•	 The SIEA flap provides a satisfying and aesthetic breast reconstruction with low donor site mor-
bidity in selected cases.

•	 Abdominal wall anatomy and vascular supply vary greatly between patients.
•	 The flap is still not that popular because of its variable vascular anatomy, insufficient pedicle 

length, small vessel diameter and insufficient blood supply for the complete lower abdominal 
region and it is rarely used for breast reconstruction.

•	 Clear and collectively recognized definitions in the literature regarding the SIEA and SCIA-SB are 
still absent, and the definitions mostly overlap.

•	 Pre-operative imaging and accurate pre-operative planning is mandatory to achieve successful 
outcomes (Pre-operative Duplex Color Sonography is extremely useful in flap planning).

•	 In case of intra-operative inappropriate diameters or absent SIEA vessels, we can continue by 
harvesting a DIEAP flap or ms-TRAM flap

•	 Tips and tricks in preoperative drawing and dissection help to achieve successful breast recon-
struction in selected patients (“high lateral tension abdominoplasty” (HLTA).

•	 Dual venous drainage pathways between the comitantes, the SIEV and the SCIV, enhance venous 
outflow and reduce venous congestion risk.
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