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Background The superﬁcial circumﬂex iliac artery perforator ﬂap (SCIP) is a thin,
pliable, and versatile ﬂap used mainly for extremities and head and neck reconstruction. Different planning methods have been described, but these are not yet
standardized like in other ﬂaps. The aim of this study is to present a fast, effective,
and reliable method for SCIP ﬂap planning using computed tomography angiography
(CTA).
Patients and Methods Between October 2017 and September 2018, CTA was
performed on 40 patients. Preoperative planning of SCIP ﬂaps based on the medial
branch was performed analyzing CTA images. The perforating sites of the medial
branch on the deep (point D) and superﬁcial fascia (point S) were identiﬁed. Distances
to those points, from the center of the umbilicus in the “y-axis” and the midline
perpendicularly in the “x-axis,” were measured. These measurements were transferred
to the patient’s skin as a guide for dissection.
Results Eighty areas were studied identifying points D and S in CTA. Forty-three SCIP
ﬂaps were performed using this planning method. In 100% of the ﬂaps, points D and S
matched perfectly with handheld Doppler and surgical ﬁndings.
Conclusion Points D and S method for medial branch based SCIP planning with CTA is
an easy to learn, efﬁcient, fast, and reliable technique for preoperative planning,
allowing a safe and predictable elevation of the ﬂap.

The inguinal area has been used as a donor site since a long
time ago. Initially, McGregor described the pedicled inguinal
ﬂap in 19721 which later become the ﬁrst free ﬂap performed
by Daniel and Taylor.2 However, given the frequent anatomical
variations of its vasculature, it did not achieve great popularity
as a free ﬂap. Afterward, in the perforator ﬂaps era, the inguinal
area reappeared as the superﬁcial circumﬂex iliac artery
perforator ﬂap (SCIP). Since its description by Koshima et al
in 2004,3 it has been used in head and neck,4,5 external
auditory canal,6 penis,7 scrotum8, vulvar9, groin10, bone,11
and lower limb reconstruction.12,13
The SCIP ﬂap is based on perforators dependent on the
superﬁcial circumﬂex iliac artery that originates from the

femoral artery vessels in most of the cases. This ﬂap is generally
thin and pliable, of moderate size, and with a concealed donor
site. Their limitations include a restricted width to allow a
primary closure, increased thickness in overweight patients,
and short pedicle with low caliber which restricts its use to
defects with nearby recipient vessels. To face these disadvantages, modiﬁcations, such as those introduced by Hong et al,13
with dissection above the superﬁcial fascia based on the media
branch, and the use of supermicrosurgical techniques for
perforator-to-perforator anastomosis have expanded its uses.
As with other free ﬂaps,14 preoperative planning has been
described by different authors using hand-held Doppler,
color Doppler ultrasound (CDU),15–17 angiography, and
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computed tomography angiography (CTA).13,18 The wide
majority describes the use of CTA and CDU.19 However, these
reports are mostly limited to point out the use of such
technologies without making a complete description of the
way in which the information is used to plan the ﬂap.
Despite the changes introduced, the better anatomical
knowledge and the varieties of methods proposed to study
its vasculature; SCIP ﬂap is not widely used in western
countries or by novice microsurgeons. Its planning and
marking based on CTA have not been standardized like other
ﬂaps, such as anterolateral thigh (ALT) ﬂap.
We have noticed that after penetrating the deep fascia, the
medial perforator generally provides some branches to the
inguinal lymph nodes before penetrating the superﬁcial
fascia. Therefore, the perforating site of the medial branch
on the deep fascia is generally different from the perforating
site on the superﬁcial fascia. Considering this variability and
the absence of a preoperative standardization, the aim of this
study is to present an effective and reliable method to plan
the medial branch based SCIP free ﬂap using CTA, allowing an
efﬁcient, fast, and low dependent on the operator technique,
even for novice surgeons.

Patients and Methods
Microsurgical reconstructions with the medial branch based
SCIP free ﬂap were planned using CTA and performed by the
same team (N.P. and M.K.), in the Department of Plastic
Surgery and Burns of Hospital del Trabajador and Department of Plastic Surgery of Clínica Las Condes, between
January and December 2018.
After signing a written consent authorizing the study, lower
extremity CTA images were obtained using a 64-detector row
helical CT system (Brilliance 64; Philips, Amsterdam, the
Netherlands) with perforator protocol, maximum intensity
projection, and 1-mm slice width; to study recipient vessels
and for free ﬂap preoperative planning.
CTA images were analyzed by the surgeon preoperatively
using XERO Viewer 8.1.1 (Agfa HealthCare; Mortsel, Belgium).
Different measurements were performed in both inguinal
areas, considering the midline as “y-axis” (1-mm slice width)
and a perpendicular line to the latter as the “x-axis.”

Fig. 2 Points D and S were marked on the patient’s skin of the
inguinal area preoperatively (same patient as in ►Fig. 1).

• Step 1: in the axial view, we studied the course of the
superﬁcial circumﬂex iliac artery (SCIA), from its origin on
the femoral artery (most of the cases). We identiﬁed the
perforating site of the medial branch on the deep fascia.
Distances were measured from the center of the umbilicus in the “y-axis” and from the midline perpendicularly
in the “x-axis.” We named this site as “point D” (deep
fascia; ►Fig. 1A).
• Step 2: in the axial view, we identiﬁed the perforating site of
the medial branch on the superﬁcial fascia, usually when it
separates from the lymph nodes. Measurements were taken
from the center of the umbilicus in the “y-axis” and from the
midline perpendicularly in the “x-axis.” We named this site
as “point S” (superﬁcial/Scarpa’s fascia; ►Fig. 1B).
Points D and S were marked on the patient’s skin of both
inguinal areas preoperatively (►Fig. 2). The hand-held Doppler ultrasound (8-MHz probe) was performed to check the
presence of the perforator on the marked points.
SCIP ﬂaps were designed with the axis centered in a line
from the inguinal crease to the anterior superior iliac spine
(ASIS) as described by Goh et al.20 An exploratory incision
was performed in the inferior-lateral aspect and the ﬂap was

Fig. 1 Identiﬁcation of perforating sites of the medial branch of the superﬁcial circumﬂex iliac artery on CTA. The perforating site on the deep
fascia was named as “Point D” (A) and on the superﬁcial fascia as “Point S” (B). Distances were measured from the center of the umbilicus in the
“y-axis” (not shown) and from the midline perpendicularly to the latter, in the “x-axis” (yellow line).
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Results
In 40 consecutive patients, candidates for lower or upper
extremity reconstruction, 80 inguinal areas were analyzed
in CTAs. Thirty-two men and eight female were included.
Mean body mass index (BMI) was 27.2 kg/m2 (range: 20–
35 kg/m2); normal BMI (<25 kg/m2) was presented in 29.7%,
overweight (range: 25–30 kg/m2) in 37.8% and obesity
(>30 kg/m2) in 32.5% of the cases. Forty-three SCIP free
ﬂaps were performed for upper and lower extremities
reconstruction (three double SCIP ﬂap cases).
The identiﬁcation of points D and S in CTA was performed
in all 80 inguinal areas and points were marked on the
patient’s skin preoperatively. Mean distance from midline
(x-axis) to point D was 7.41 cm (range: 5.9—9.3 cm) and to
point S was 9.11 cm (range: 6.9–13 cm). Mean distance from
point D to point S (distance DS) was 1.7 cm (range: 0–4.7 cm).
Distance DS tended to be greater when BMI was higher.
Signiﬁcant difference in distance DS was found between
patients with BMI < 28 kg/m2 and  28 kg/m2 (p ¼ 0.08;
►Table 1). The Pearson’s correlation coefﬁcient between
distance DS and BMI was 0.265 with a p-value ¼ 0.023. The
hand-held Doppler was performed in all 160 markings (80
points D and 80 points S) and signals were detected in 100%
of the cases (►Video 1 Identiﬁcation of points D and S in CTA,
markings and correlation with the hand-held Doppler).

Table 1 Distances from midline to points D and S, distance DS,
and distance DS depending on the BMI
Mean (cm)

Range (cm)

Midline to point D

7.41

5.9–9.3

Midline to point S

9.11

6.9–13

Distance DS (general)

1.7

0–4.7

Distance DS (BMI < 28)

1.49

0.4–3.9

Distance DS (BMI  28)

2.07

0–4.7

Abbreviations: BMI, body mass index; point D, perforating site of the
medial branch on the deep fascia; point S, perforating site of the medial
branch on the superﬁcial fascia; DS, distance between points D and S.
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Video 1

Identiﬁcation of points D and S in CTA, markings, and
correlation with hand-held Doppler. CTA, computed
tomography angiography; point D, perforating site
of the medial branch on the deep fascia; point S,
perforating site of the medial branch on the superﬁcial
fascia. Online content including video sequences
viewable at: https://www.thieme-connect.com/
products/ejournals/10.1055/s-0039-1698444.

Forty-three SCIP free ﬂaps were raised above the superﬁcial fascia and intraoperative identiﬁcation of points D and S
was performed. Preoperative markings and intraoperative
ﬁnding coincided in all 86 points (43 points D and 43 points
S; 100% of the cases; ►Video 2, Preoperative marking of
points D and S and correlation with intraoperative ﬁndings).

Video 2

Preoperative marking of points D and S and correlation
with intraoperative ﬁndings. Point D, perforating site
of the medial branch on the deep fascia; point S,
perforating site of the medial branch on the superﬁcial
fascia. Online content including video sequences
viewable at: https://www.thieme-connect.com/
products/ejournals/10.1055/s-0039-1698444.

Discussion
SCIP ﬂap planning using points D and S method based on CTA
ﬁndings allows an effective and reliable approach even for
novice surgeons. Ii is an efﬁcient, fast, and low dependent on
the operator technique that allows an adequate planning for
performing the ﬂap.
Since the description by Koshima et al in 20043 and subsequent modiﬁcations,13,21 the use of the SCIP ﬂap has expanded
to different ﬁelds, mainly head and neck,4,5,22,23 and lower
extremity reconstruction.3,12,13,20,22,24 It is raised on perforators from the superﬁcial circumﬂex iliac artery, which in
83.5% originates from the femoral artery, the superﬁcial
femoral artery in 8.5%, the deep femoral artery in 7%, and
infrequently in the lateral circumﬂex femoral artery (1%).18 He
et al19 describe different relations of the SCIA with surrounding
vessels, originating in a short or longer common trunk with the
deep circumﬂex iliac artery, both separately from the femoral
artery, or sharing a common trunk with the superﬁcial inferior
epigastric artery (SIEA). The SCIA has two perforators, one
medial (superﬁcial) and one lateral (deep).
It has been described two distribution patterns of the
medial branch, after penetrating the deep and superﬁcial
fascia. In 44% has an axial pattern with a course toward the
anterior superior iliac spine and in 56% has a short perforator
Journal of Reconstructive Microsurgery
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raised above the superﬁcial fascia up to 1 to 2 cm from point
D, where we deepened to look for the perforator on its origin.
A vessels loop was placed once it was identiﬁed. Dissection
continued above the superﬁcial fascia up to point S, which we
used as a reference for the raising plane of the ﬂap to include
the pedicle on it. The perforating sites of the medial branch of
SCIA on the deep and superﬁcial fascia were correlated with
preoperative markings (points D and S).
The relation between the distance from points D to S
(distance DS) and the body mass index (BMI) was studied.
Before analysis, data were tested for normality using Kolmogorove–Smirnov test. Descriptive characteristics were presented as mean and range. The relation between distance DS
and BMI was performed with the Pearson’s correlation coefﬁcient, using SPSS 25.0 (IBM Corp., Amornk, NY). Statistical
signiﬁcance was set at p < 0.05.
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Fig. 3 Perforating sites of the medial branch of SCIA on the deep (point D)
and superﬁcial (point S) fascia. SCIA, superﬁcial circumﬂex iliac artery.

directly anchored to the dermis.18 The use of the medial
perforator allows obtaining thinner ﬂaps with a faster elevation, since it avoids intramuscular dissection and limits the
dissection under the deep fascia only to the most proximal
area to obtain a longer pedicle. The superﬁcial planes of
elevation may reduce the risk of lymphatic injuries and
postoperative lymphoceles or lymphorrea.25 In different
series, this perforator is used and is preferably chosen by
the authors. We have noticed that after penetrating the deep
fascia, the medial perforator has a course within the deep-fat
layer and generally provides some branches to the inguinal
lymph nodes before penetrating the superﬁcial fascia; afterward it travels through the superﬁcial fat layer toward the
anterior superior iliac spine. Thus, the perforating site level
of the medial branch on the deep fascia with respect to the
midline is different from the perforating site on the superﬁcial fascia (►Fig. 3).
Our observations differ from those described by Suh
et al,18 who reported that after penetrating the deep fascia,
the medial perforator immediately enters the superﬁcial
fascia. The difference lies mainly in the physical characteristics of the patients, being the mean BMI 23.8 kg/m2 in a
Korean study20 and 27.2 kg/m2 in this series. In Eastern
countries, patients tend to be skinny; therefore, the thickness
of the ﬂaps is thinner. In Western population, the prevalence
of overweight and obesity is higher which is why our series
has a higher proportion of patients with this condition (70%
with overweight or obesity) that represents our population.
In our series, distance DS tended to be greater when BMI was
higher, with a positive correlation between both measures.
Probably, in the presence of a thicker deep-fat layer, a longer
pathway of the medial branch exists, so points D and S
method becomes more important for predicting the course
and planning the ﬂap.
As with other perforator ﬂaps, preoperative planning is of
great importance,14,26 allowing to know the location and the
course of the vessels to choose the most appropriate perforator, raising the ﬂap in a safe way. This fact is even more
important in SCIP ﬂap given the wide anatomical variations
described in the literature which is generally the reason
attributed to its less frequent use than other perforator ﬂaps.
Recently, Gentileschi et al27 performed a surgical and radioJournal of Reconstructive Microsurgery
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anatomical study analyzing high-resolution contrast-enhanced CT, with particular attention to the deep branch (DB)
of the SCIA. They employed a system of coordinates based on
the line between pubic tubercle (PT) and anterior superior iliac
spine (ASIS) to describe the position of the perforator of the DB.
Twenty-three patients were also studied by detecting the
surgical anatomy during SCIP ﬂap harvest, ﬁnding a 100%
correlation between surgical and radiological ﬁndings. Points
D and S method uses the center of the umbilicus and the
midline as references for measurements. We consider that
using superﬁcial anatomical landmarks (umbilicus) for preoperative planning is more accurate since in some patients
(overweight or obese), bony landmarks, such as PT or pubic
symphysis, are difﬁcult to palpate and to transfer the level of
deep structures to the surface of the skin may be inaccurate.
We also had a 100% of correlation with intraoperative ﬁndings
in all 43 cases operated, but we prefer to base the SCIP ﬂap on
the superﬁcial branch since it allows thinner ﬂaps and a lower
potential risk of lymphatic problems.
CTA is widely available and is a quick imaging exam with
few complications, generally useful for preoperative study of
the underlying disease (trauma, tumor, recipient vessels
availability, etc.) of patients who require free ﬂap reconstruction. It allows knowing in great detail the vascular anatomy of
the inguinal area, including origin and branching pattern of
SCIA and its perforators. Other nearby vessels, such as the
superﬁcial inferior epigastric artery and superﬁcial external
pudendal artery, can be studied as well. In addition, the
caliber and relations between these vessels can be evaluated,
selecting the most suitable for the ﬂap.
Using our proposed method, we analyzed 160 perforating
sites in 80 inguinal areas; points D and S were identiﬁed and
marked on the skin surface in all cases. We raised 43 SCIP free
ﬂaps with 100% of concordance between the predicted
anatomy of the perforating sites by CTA and surgical ﬁndings.
In this way, we can point out the following advantages of our
method as follows:
1. Perforator vessels analysis on CTA can be performed by
the surgeon, without needing radiologists report. The
anatomy of the vascular, lymphatic, and muscular structures of the inguinal area can be evaluated, facilitating the
subsequent dissection.
2. Identifying points D and S provide more information and
aids, more predictable dissection throughout the surgery,
considering the course of the medial perforator at different levels.
3. The use of superﬁcial anatomical landmarks is more
accurate, especially in patients with excess weight
because the information is transferred directly to the
skin to be used as a guide during surgery.
4. Relating the medial branch in CTA with recognizable
superﬁcial anatomical landmarks on the skin allows
tracing the pedicle. In this way, the surgeon can predict
with accurately intraoperative ﬁndings and elevate the
ﬂap safer and faster.
5. With all this information, it is not strictly necessary to
perform a complementary Doppler ultrasound.
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