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Summary
Background: Groin flaps have been used as pedicled and free flaps by plastic surgeons for time immemorial. The superficial circumflex iliac 
artery perforator (SCIP) flap has evolved from the groin flap in which the entire skin territory of the groin flap can be harvested based on the 
perforators of the superficial circumflex iliac artery (SCIA) and only a part of the SCIA can be taken along with. The pedicled SCIP flap can also be 
utilized in a large number of cases which is described in our article. Patients and methods: Between January 2022 to July 2022, 15 patients were 
operated on using the pedicled SCIP flap. Twelve patients were males and 3 patients were females. Nine patients presented with a defect in the 
hand/forearm, 2 patients had a defect in the scrotum, 2 patients had a defect in the penis, 1 patient had a defect in the inguinal region overlying 
the femoral vessels and 1 patient had a defect in the lower abdomen. Results: There was a partial loss of one flap and a complete loss of one flap 
from pedicle compression. The donor site healed well in all cases with no evidence of wound disruption or seroma or hematoma formation. As all 
the flaps were quite thin, no debulking was needed as an additional procedure. Conclusion: The dependability of the pedicled SCIP flap implies 
that this flap should be used more often in reconstructions in and around the genital area and also in cases of upper limb coverage instead of 
the classical groin flap. 
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Although the SCIP flap has been used 
mainly as a  free flap for reconstruc
tion in a variety of defects, the pedicled 
SCIP flap can also be utilized in a  large 
number of cases and can even be used 
as a  pedicled flap with lymphovenous 
anastomosis to restore lymphatic conti
nuity [8]. Additionally, it has been used 
in penile and urethral reconstruction ei
ther alone or in combination with other 
flaps [9].

In this article we would like to describe 
the multifarious uses of the pedicled 
SCIP flap as have been performed in our 
patients. This is not a complete list of the 
uses of this flap and other uses would 
continue to evolve with time. 

Patients and methods
Between January 2022 to July 2022, 
15  patients were operated on using 
the pedicled SCIP flap. Patients were in

based on small perforators and there 
was no need to dissect the entire flap 
based on the source major pedicle ves
sels [5]. The SCIP flap has evolved sim
ilarly from the groin flap in which the 
entire skin territory of the groin flap 
can be harvested based on the perfora
tors of the SCIA and only a part of the 
SCIA can be taken along with. Anatomi
cal studies have demonstrated that the 
SCIA divides into superficial and deep 
branches with the superficial branch 
running above the deep fascia of the 
sartorius muscle and the deep branch 
lying below it. The relationship between 
the calibre of the superficial and deep 
branches is reciprocal in most cases 
with the superficial branch being ab
sent at times [6]. That is why a preoper
ative color doppler study should be in
stituted in order to depict the arterial 
anatomy of the SCIA [7]. 

Introduction
The groin flap which is nourished by the 
superficial circumflex iliac artery (SCIA) 
has been the workhorse for plastic sur
geons both as a  pedicled flap and as 
a free flap. In fact, it was the first free flap 
that was successfully performed by Dan
iel and Taylor [1]. The primary advan
tages of the groin flap have been the 
availability of a  large area of skin and 
the resultant scar after elevation, which 
lies in a hidden area making it especially 
popular in women and children. The free 
groin flap has then slowly lost popular
ity because of the anatomical variation 
of the SCIA, the short pedicle length, the 
mismatch between the donor and the 
recipient vessels and the availability of 
other technically easy free flaps [2–4]. 

After the development of perfora
tor flaps, it became clear that the entire 
territory of the flap could be harvested 
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performed to ensure that the defect 
could be closed primarily with the hip 
in extended position. In many cases, the 
flap was marked beyond the ASIS. Exten
sion beyond the costal margin was not 
done in any case.

In some cases, a  small incision was 
made in the area overlying the super
ficial branch near the femoral artery to 
confirm the presence of the superficial 
branch. The vessels could be seen below 
the deep fascia. Once the vessels were 
seen, dissection proceeded as in other 
cases. In other cases, the flap incision 
was made in the superior part and dis
section continued until one reached the 
plane between the superficial and deep 
layers of fat [9]. The incision was then 
continued medially until one saw the su
perficial branch with its attendant per
forators. If the superficial branch could 
not be seen then the lateral incision was 
made deeper including the deep layer of 
fat and above the abdominal muscles to 
include the perforators emanating from 

Surgical technique
All patients were operated under spinal 
anesthesia supplemented with a  bra
chial block wherever needed (in cases 
involving upper limb reconstructions). 
Owing to resource constraints, only 
a handheld doppler was used in assess
ing the course of the superficial branch 
of the SCIA in all cases and colour dop
pler imaging or CT angiography were 
not performed. The course of the su
perficial branch was outlined by joining 
the inguinal crease with the anterior su
perior iliac spine (ASIS) and the doppler 
study was then performed. The design 
of the flap was contemplated as per the 
perforators evident in the doppler study 
and the course of the superficial branch. 
As per previous studies, the major perfo
rator is usually located medial to the an
terior superior iliac spine at a distance of 
around 3 cm in the course of the super
ficial branch and should be included in 
the flap [6]. The required dimensions of 
the flap were marked and a pinch test 

formed about the surgery in details, the 
resultant scar and the possible manage
ment in the advent of complications and 
informed consent was obtained prior to 
the surgery. For patients who were sub
jected to reconstruction of the hand/
forearm, it was informed that the hand 
would be attached to the abdomen for 
a period of 3 weeks following the surgi
cal procedure and that they would be 
requiring another procedure for detach
ment of the flap after 3 weeks following 
a prior dermotomy.

Twelve patients were males and 3 pa
tients were females. The average age was 
35 years with a range of 18–56 years. Re
garding the distribution of the defects, 
9 patients presented with a  defect in 
the hand/forearm, 2 patients had a de
fect in the scrotum, 2 patients had a de
fect in the penis, 1 patient had a defect 
in the inguinal region overlying the fem
oral vessels post electric burn injury and 
1 patient had a defect in the lower abdo
men after excision of the tumor (Tab. 1)

Tab. 1. Patients’ characteristics.    

Patient 
No.

Age Sex Location of defect Etiology Flap size 
(cm)

Complications

1 42 M dorsal aspect of hand traumatic loss from RTA 8 × 6 none

2 56 F radial aspect of hand traumatic loss of thumb from RTA 7 × 4 none

3 36 M volar aspect of forearm traumatic loss from RTA 8 × 5 none

4 28 M volar and dorsal wrist electric burn injury 9 × 5 none

5 34 M volar forearm electric burn injury 10 × 5 none

6 36 M thumb and index fingers electric burn injury 7 × 5 none

7 27 M volar aspect of forearm electric burn injury 6 × 5 none

8 51 F volar aspect of forearm electric burn injury 12 × 8 none

9 28 M volar aspect of wrist electric burn injury 7 × 5 none

10 26 M overlying femoral vessels electric burn injury 7 × 6 none

11 43 M scrotum Fournier’s gangrene 18 × 10 partial flap necrosis

12 27 M scrotum traumatic avulsion of scrotum 20 × 10 none

13 46 F lower abdomen recurrent DFSP 21 × 12 none

14 27 M ventral penis hypospadias cripple 7 × 3 flap loss from pedicle 
compression

15 18 M ventral penis severe chordee without 
hypospadias

9 × 3 none

DFSP – dermatofibrosarcoma protuberans, F – female, M – male, RTA – road traffic accident
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following resection, a  deep excavated 
wound was noted in the ventral aspect 
of the penis. To achieve proper contour, 
a  pedicled SCIP flap was then raised 
and used to fill in the defect. The other 
was a case of hypospadias cripple with 
scarred ventral surface which needed re
surfacing. This patient had a loss of buc
cal mucosal graft applied to the ventral 
surface of the penis and was then sub
jected to pedicled SCIP flap reconstruc
tion. However, this patient had a  total 
loss of flap from vascular compression 
and had to be resurfaced again with 
a  buccal mucosal graft. On the other 
hand, the first patient had very good 
take of the flap and the flap was de
tached after 3 weeks. Both patients are 
currently in the process of undergoing 
urethroplasty (Fig. 2)

of the remaining scrotal skin. In the sec
ond case which resulted from traumatic 
avulsion of the scrotum and penile skin, 
a 20 × 10 cm flap was elevated and per
forators from both the superficial and 
deep branches were kept in the flap 
along with dissection of both branches. 
The flap settled without any complica
tions. The penile skin was restored using 
a split thickness skin graft (Fig. 1)

Penile reconstruction
Two cases of coverage of the ventral 
surface of the penis were done using 
the pedicled SCIP flap. One patient was 
a case of severe chordee without hypo
spadias which needed extensive release 
of the chordee and division of the ure
thral plate. The resection of the chordee 
reached till the tunica albuginea and 

the deep branch within the flap. The in
cision was then carried lower down to 
trace the transverse branch, which is 
a division of the deep branch and also 
acts as a  guide for locating the deep 
branch [11]. The dissection of the deep 
branch was tedious and was carried out 
after ligating the branches supplying 
the lateral femoral cutaneous nerve as 
well as the sartorius. Depending on the 
requirement, pedicle dissection towards 
the source vessel was continued till the 
flap reached the target area and could 
be apposed without any tension. When 
the flap was islanded entirely on its pedi
cle, a cuff of soft tissue was kept along 
with the vessels to avoid undue traction 
and kinking of the vessels. Following 
this, in some cases, where requirement 
of an extremely thin flap was desired as 
in coverage of hand defects, the flap was 
thinned by taking off extra fat using scis
sors while staying away from the perfo
rator and the superficial branch of the 
SCIA. The surrounding areas were then 
mobilized after the inset of the flap and 
the wound closed in 2 layers. Stitches 
were removed usually 10–12 days after 
surgery. 

Drains were usually not required as 
the deep space was obliterated using 
plicating sutures taking the deep layer to 
omit the space. During or after the sur
gery, flexion of the hip was not required 
in a single patient even in those where 
large flaps were harvested although the 
patients were asked to restrict activities 
for a week after surgery.

Results
Scrotal reconstruction
In total, 2 cases of scrotal reconstruc
tion were done using the pedicled 
SCIP flap. In the first patient, who was 
a  case of Fournier’s  gangrene, an 18 × 
10 cm flap was elevated and inset into 
the defect following further debride
ment. However, the distal 3 cm of the 
flap underwent necrosis. This was man
aged with debridement followed by pri
mary closure after further mobilization 

Fig. 1. Traumatic avulsion of scrotum managed with pedicled superficial 
circumflex iliac artery perforator flap coverage.

Fig. 2. Severe chordee without hypospadias – a ventral surface covered with 
a pedicled superficial circumflex iliac artery perforator flap. The blue arrow 
marks the superficial branch of the superficial circumflex iliac artery.
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of fat and were then used to cover the 
defects after adequate debridement. All 
the flaps settled nicely without any ne
crosis and were detached after 3 weeks 
(Fig. 5).

In one case a  bilobed design was 
made by splitting the flap in the midline. 
This was done to accomplish coverage 
of the thumb and index fingers of the 
dominant hand in a case of electric burn 
injury. Again, the handheld doppler was 
important in ensuring that the flap was 
centered over the superficial branch of 
the SCIA (Fig. 6).

In total, 15 flaps were raised with 
13 flaps being based on perforators from 
the superficial branch of the SCIA only 
while in the rest 2 both the perforators 
from the superficial and deep branches 
were taken in the flap. The operative 
time ranged from 20 to 90 min. The 
area of the flaps raised varied from 21 to 
252 cm2 (the size varied from 7 × 3 cm to 
21 × 12 cm, the largest ones required for 
lower abdominal and scrotal reconstruc
tions). The flap thickness varied from 4 to 
10 mm. 

Complications
There was a partial loss of one flap and 
a complete loss of one flap from pedicle 
compression. The donor site healed well 
in all cases with no evidence of wound 
disruption or seroma or hematoma for
mation. Stiffness was minimal in recon
structed hand cases as both active and 
passive movements of fingers were en
couraged in the postoperative period 
even with the flap in place. As all the 
flaps were quite thin, no debulking was 
needed as an additional procedure.

Discussion
Groin flaps have been used as pedicled 
and free flaps by plastic surgeons for 
time immemorial. The pedicled groin 
flap is still in use in many centers where, 
because of a very high patient load, it is 
not possible to subject every patient to 
a free flap or where facilities for perform
ing a free flap might not be available. It 

obtained from the wound margins and 
the coverage attempted only after get
ting a negative report. Part of the ante
rior rectus sheath had to be removed. 
A pedicled SCIP flap was outlined having 
a size of 21 × 12 cm. The flap was raised 
and inset into the defect and there were 
no complications (Fig. 4).

Coverage of hand defects
In 9 patients with electric burn injury to 
the hands (5 cases) and traumatic de
fects of the hand (4 cases) whose gene
ral condition was poor with multiple 
comorbidities and which precluded per
formance of a microvascular surgery, we 
used the pedicled SCIP flap to cover the 
defects based on the superficial branch. 
The flaps were raised in the plane be
tween the superficial and deep layers 

Femoral vessels coverage
In 1 patient with a contact electric burn 
injury who had an eschar overlying the 
femoral vessels and also in the lateral 
part of the groin, the patient was sub
jected to initial debridement. It was ob
served that the femoral vessels were ex
posed following debridement of the 
eschar and coverage of the defect was 
accomplished using a 7 × 6 cm pedicled 
SCIP flap to prevent blow out, which set
tled nicely. The lateral wound was cov
ered with a split thickness skin graft after 
debridement (Fig. 3).

Lower abdominal coverage
In 1 patient who had recurrent der
matofibrosarcoma protuberans of the 
lower abdomen, the resection resulted 
in a  large defect. A  frozen section was 

Fig. 3. Electric burn injury overlying femoral vessels – coverage done with 
a pedicled superficial circumflex iliac artery perforator flap.

Fig. 4. Lower abdominal defect following excision of dermatofibrosarcoma 
protuberans covered with a  pedicled superficial circumflex iliac artery 
perforator flap.
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self and still the defect can be closed pri
marily with the scar of the donor area 
falling in a concealed area. 

The pedicled SCIP flap is an extremely 
versatile flap and can be used for cover
age of a wide range of defects. It is par
ticularly suited for scrotal reconstruc
tion as a  very thin flap can be raised 
which can mimic the characteristics of 
the scrotal skin. Authors have accom
plished scrotal reconstruction using 
flaps from one or both sides [15] but in 
our patients we found it sufficient to ac
complish testicular coverage and create 
an entire neoscrotum using a single flap 
only. This flap can also be used in penile 
reconstructions as well as for reconstruc
tions of the lower abdomen and cover

cial branch is atrophic or has an anchor
ing pattern where it ends abruptly). Sec
ondly, flap elevation time is extremely 
short when the dissection is done be
tween the superficial and deep layers 
of fat and visualization of the dominant 
perforator with the superficial branch 
is accomplished. Thirdly, in reconstruc
tions where a  thin flap is needed, pri
mary defatting can be done with care 
taken not to injure the perforator or the 
superficial or deep branch as the case 
might be. The SCIP flap is extremely thin 
and pliable. This eliminates the need for 
further defatting which is imperative 
when a groin flap is used as the recon
structive modality. Fourthly, large flaps 
can be raised based on the perforator it

is also used as a lifeboat in some cases of 
free flap failure. The free groin flap, even 
though being the first successful free 
flap, has fallen into disrepute because of 
the bulky nature of the flap, the variabil
ity and short length of the pedicle and 
associated donor site complications. 

Detailed cadaver dissection has 
shown that the SCIA divides into a su
perficial and a deep branch after ema
nating from the femoral artery which 
then give rise to perforators to supply 
the area of the groin flap. Based on this 
anatomy, it has been shown that the flap 
can be elevated on the perforators orig
inating from the superficial branch only 
in cases where it is present thereby ex
cluding the deep fat during harvest [12]. 
The superficial branch can usually be 
found in most patients 18 mm medial 
and 17 mm distal to the ASIS when a 21 
mm radius circumference is drawn from 
that point. This marks the exit of the ves
sel from the Hesselbach’s  fascia [13]. 
In some cases, where the superficial 
branch is absent, the perforators em
anating from the deep branch have to 
be taken and a deep branch dissection 
then becomes imperative which is a te
dious one. The deep branchbased flap 
is considerably larger than the super
ficial based one and has a longer pedi
cle, thereby increasing the reach of the 
flap [14].

The pedicled groin flap is extremely 
bulky and, in many cases, requires de
bulking as a secondary procedure. Apart 
from that, the mobility as well as the ter
ritory of the pedicled groin flap is limited 
where it is used as the dissection stops at 
the medial border of the sartorius mus
cle. On the other hand, conversion to 
a SCIP flap has many advantages. 

First of all, most SCIP flaps can be 
raised on a  dominant perforator ema
nating from the superficial branch of 
the SCIA, therefore a tedious dissection 
of the deep branch till the origin from 
the femoral artery is not needed in most 
cases as in a free groin flap (deep branch 
dissection may be needed if the superfi

Fig. 5. Hand and forearm defects covered with a pedicled superficial circumflex 
iliac artery perforator flaps.

Fig. 6. Electric burn injury of fingers – a bilobed pedicled superficial circumflex 
iliac artery perforator flap for coverage of thumb and index fingers. The plane of 
elevation between the superficial and deep layers of fat is clearly demonstrated. 
The blue arrows mark the perforators for the two lobes of the flap.
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might be needed. This flap is also usually 
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cases where a  large flap might be har
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of time. In these cases, another propel
ler flap based on a perforator from the 
lateral branch can be used to close the 
donor site [20].

Conclusion
To conclude, the SCIP flap has been used 
as a free flap for a wide variety of recon
structions from head to toe but it is also 
useful as a pedicled flap for a wide range 
of defects. Large flaps can be raised 
with primary closure of the donor site 
with the scar appearing in a concealed 
site. The dependability of the pedicled 
SCIP flap implies that this flap should be 
used more often in reconstructions in 
and around the genital area. In centers 
where a large number of pedicled groin 
flaps are being done, the same might 
be effectively replaced with the pedi
cled SCIP flap with its attendant advan
tages. The procedure is quick when the 
vessel anatomy has been outlined pre
operatively making it especially of use in 
frail and debilitated patients who would 
be unable to tolerate the long hours of 
a  microvascular surgery. This can also 
be used as a lifeboat in free flap failure 
cases.
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age of the femoral vessels. For hand as 
well as forearm defects, the advantage is 
that coverage with a thin flap can be ac
complished which therefore does not re
quire later defatting. We have also used 
a bilobed SCIP flap for coverage of the 
thumb and index fingers without any 
complications. This is of use in patients 
with a  poor general condition where 
a rapid flap elevation and inset can be 
accomplished and the patients do not 
have to bear the brunt of a  long anes
thesia as in a microsurgical procedure. 
This pedicled flap can also be used as 
a lifeboat in cases of free flap failure. As 
the arc of rotation of the pedicled SCIP 
flap can go up to 180°, this flap is ame
nable for coverage of a  wide range of 
defects as in our study. However, the 
anatomy of the perforators and the su
perficial and deep branches need to be 
outlined well in the preoperative period. 
A handheld doppler to mark out the per
forators and outline the course of the su
perficial branch is useful but still has its 
limitations [16]. Therefore, use of col
our doppler and CT angiography can be 
useful to outline this anatomy [17]. A rel
atively safe way of harvesting the pedi
cled flap and to ensure its thinness is to 
raise it in the level of the superficial fas
cia in the lateral 1/3 and then go deep 
down to incorporate the deep branch 
in case the superficial branch is found 
to be absent  [18]. Other authors have 
moved on to harvesting a super thin flap 
of 1.5–4 mm with primary defatting [19].

There are a couple of disadvantages of 
the pedicled SCIP flap especially when it 
is used for reconstruction of the upper 
limb. The hand has to be attached to the 
abdomen for a period of 3 weeks after 
the procedure which can be quite cum
bersome and uncomfortable to the pa
tient. It can also result in joint stiffness 
as early physiotherapy cannot be insti
tuted following the procedure. If the pa
tients are not cooperative and are un
able to follow instructions, flap avulsion 
with a need for further suturing and a re
sultant further period of immobilization 
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