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Abstract 

Background Large skin lesions of the upper extremity tend to be ‘‘long and narrow’’ in shape, and the currently used 
repair and reconstruction protocols still have some drawbacks, including difficulty in closure of the donor area, poor 
cosmetic appearance of the donor and recipient areas, and low flap survival rates. The ilioinguinal flap has been more 
widely used for repair and reconstruction of various complex conditions. In order to improve the versatility of the flap 
design and to achieve better aesthetic results, we report a study on the improved design of Compound SCIP flap 
for repairing "long and narrow" large skin defects of the upper extremity by using a modified design of the ilioinguinal 
flap for the procurement of perforating blood vessels and flap excision.

Methods From April 2005 to August 2015, a total of 12 patients underwent this modified design procedure, in which 
the anterior branch of the fourth lumbar artery or the posterior intercostal artery was selected to provide blood sup-
ply for the perforator flap together with the superficial branch of the superficial iliac artery to meet the blood supply 
needs of the flap for the one-time repair of a large "long and narrow" skin defect in the upper limb. Patient demo-
graphics, flap characteristics, and associated complications were retrospectively analyzed.

Results 3 females and 9 males were included in this study, the mean age of the patients was 31.7 years (range, 22–44 
years), the mean follow-up period was 15.3 ± 5.6 months (range, 7–24 months), and all patients had complete closure 
of the defect site and donor area, and all flaps survived.

Conclusions The Compound SCIP flap presents some advantages in repairing ’long and narrow’ skin defects 
in the upper limb. While ensuring the survival rate of the elongated ilioinguinal flap, it amplifies the benefits 
of the ilioinguinal flap and enhances skin utilization. This can serve as a beneficial choice for repairing ’long and nar-
row’ skin defects in the upper limb.

Keywords Conjoined perforator flap, Free inguinal flap, Superficial circumflex iliac artery(SCIA), Posterior intercostal 
arteries perforator (PICAP), Lumbar artery perforator flaps (LAPs), Upper extremity reconstruction

Background
Given the extended longitudinal axis inherent to the 
upper limb, extensive soft tissue defects frequently mani-
fest in narrow and elongated configurations. Traditional 
approaches to repair such defects utilizing large skin flaps 
often encounter limitations, particularly in the direct 
suturing of the donor area post-repair. Consequently, sec-
ondary grafting or supplementary flap coverage becomes 
imperative. This escalation of intervention not only 
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amplifies the healing demands on the patient but also 
engenders increased surgical procedures, prolonged hos-
pitalization, and financial burden. Furthermore, main-
taining a satisfactory aesthetic outcome in the donor area 
poses a formidable challenge within this paradigm [1–3]. 
With the evolution of microsurgical techniques, the pur-
suit of achieving meticulous closure of the donor area 
and optimal aesthetic outcomes in flap reconstruction 
has gained significant traction. The ideal reconstructive 
approach aims to achieve superior results while minimiz-
ing surgical trauma. In this context, the utilization of the 
ilioinguinal flap sourced from the groin region emerges 
as an advantageous option. This flap, characterized by its 
hairless nature, appropriate thickness, favorable donor 
site scarring, high vascular reliability, and procedural 
simplicity, presents notable benefits. Typically vascular-
ized by the superficial circumflex iliac artery (SCIA), a 
branch of the femoral artery, the ilioinguinal flap offers 
a reliable vascular supply. However, in scenarios neces-
sitating extensive soft tissue reconstruction, particularly 
for ‘‘long and narrow’’ wound defects, the limitations of 
a freestyle flap relying on a singular arterial supply may 
become apparent. This constraint may impede the abil-
ity to harvest a sufficient area while ensuring flap viabil-
ity, thereby potentially compromising the reconstructive 
outcome [4–8]. To optimize the benefits associated with 
the ilioinguinal flap and enhance skin utilization, we 
have innovatively designed a compound perforator flap 
based on the ilioinguinal region. This study delineates 
our experience and treatment outcomes in utilizing the 
compound SCIP flap for the transplantation and recon-
struction of extensive soft tissue defects in the upper 
limb. This flap variant is comprised of branches originat-
ing from the SCIA, supplemented by either the anterior 
branch of the fourth lumbar artery (L4 artery) or poste-
rior intercostal artery (PICA).

Methods
We conducted a retrospective chart review of 12 patients 
who underwent ilioinguinal composite perforator flap 
treatment between April 2005 and August 2015 (Table 1 
and 2). The recorded data encompassed demographic 
characteristics, etiology, defect sizes, flap specifics, surgi-
cal details, postoperative complications, specific choices 
for vascular anastomosis, and types of flap perforators. 

Surgical techniques
Patients were placed in a supine position and admin-
istered general anesthesia prior to the initiation of 
surgical intervention. In instances characterized by sub-
stantial soft tissue deficits following trauma, the initial 
approach encompassed comprehensive wound man-
agement, entailing meticulous debridement of necrotic 

and nonviable tissues. Employing surgical microscopy 
to optimize visualization, a meticulous dissection was 
performed to identify and safeguard perforator arter-
ies deemed suitable for anastomosis. These identified 
arteries were carefully delineated to facilitate their pres-
ervation and subsequent incorporation into the recon-
struction procedure.

The preoperative planning phase involved the utiliza-
tion of a handheld Doppler ultrasound device to deline-
ate the surface projection areas adjacent to the superficial 
branches of key arteries, namely the SCIA, the anterior 
branch of the L4 artery, and the PICA. The exit points 
of these arteries were identified and interconnected to 
establish the central axis of the planned flap. This central 
axis served as a reference for demarcating the proximal 
boundary of the wound, oriented towards the exit point 
of the SCIA. Subsequently, a flap design line was deline-
ated, extending 1.0 cm beyond the periphery of the defect 
to guide the incision. An incision was meticulously exe-
cuted proximal to the lateral pulsation point of the femo-
ral artery, followed by a precise dissection to secure the 
vascular pedicle of the superficial branch of the SCIA. 
Temporary suturing of adjacent skin was performed to 
mitigate the risk of tension-induced tearing.

Further incisions were guided either by the mid-axil-
lary line or by the specific markings obtained from the 
Doppler ultrasound assessment. When the dissection tar-
geted the anterior branch of the L4 artery, it proceeded at 
the level of the deep fascia to identify and isolate the per-
forating vessel over a length of 1.0 to 2.0 cm, establishing 
a reserve vascular pedicle. A similar meticulous dissec-
tion approach was employed for the PICA, involving the 
identification and liberation of the vessel for approxi-
mately 2.0 cm to delineate a reserve vascular pedicle. Fol-
lowing complete incision of the skin and securing of the 
vascular pedicle, the flap was elevated, ensuring adequate 
blood supply prior to severing the pedicle and harvesting 
the flap (Fig. 1). Generally, direct closure of the donor site 
was attainable; however, in instances where direct closure 
was not feasible, consideration was given to utilizing a 
full-thickness skin graft obtained from the contralateral 
site or thigh.

In the meticulous process of venous anastomosis at 
the proximal extremity of the wound, our exploration 
unveiled two principal venous networks: those veins in 
attendance to the superficial branch of the superficial 
circumflex iliac artery (SCIAs) and the superficial cir-
cumflex iliac vein (SCIV) itself. The latter, distinguished 
by its more substantial girth, assumes the role of the 
predominant venous egress conduit for the flap. By vir-
tue of its increased diameter, the SCIV emerged as the 
venous channel of preference for anastomosis. When 
addressing reconstructions pertinent to upper limb 
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trauma, a direct anastomotic connection was estab-
lished between the veins escorting the superficial cir-
cumflex iliac artery and either the larger subcutaneous 
veins in proximity to the wound or the venous compan-
ions of the brachial artery [9].

Subsequent to the strategic placement of the flap 
within the designated recipient locale, meticulous 
alignment was undertaken to ensure that the SCIAs 
was appropriately juxtaposed with the wound’s proxi-
mal terminus, and the anterior branch of the L4 artery 
or the PICA was suitably aligned with the distal termi-
nus. In instances where the vessel’s length was deemed 
insufficient for anastomosis, the crafting of a free vein 
segment for anastomotic bridging was earnestly con-
sidered. Upon the successful execution of the vascular 
anastomosis, a rigorous verification of the reinstated 
blood supply and the presence of adequate marginal 
bleeding was conducted, preceding the insertion of a 
drainage tube and the subsequent meticulous closure 
of the skin. In the postoperative phase, patients were 
counselled to embark upon functional exercises after 
a fortnight’s duration, contingent upon the absence of 
any contraindications, thereby facilitating a more expe-
dient and effective recovery process.

Results
Summary of patient characteristics is presented in 
Table  1. Twelve patients (3 females and 9 males) were 
included with an average age of 31.7  years (range: 
22–44 years). All defects were located in the upper limbs 
and involved deep tissue (bone or tendon) exposure. 
The average defect size was 28.8 ± 3.2 × 10.4 ± 1.9  cm, 
completely covered in all cases. The mean flap size was 
30.3 ± 2.7 × 11.6 ± 2.1 cm. Within this case series, due 
to sufficient pedicle length, no cases required venous 
bridging, and there were no distal venous anasto-
moses (Table  2). The mean flap harvesting time was 
102.3 ± 11.2  min. To prevent postoperative hematoma 
complications, all vessels, except those for anasto-
mosis, were ligated intraoperatively. Hemostasis was 
achieved thoroughly using an electrocoagulation device 
on bleeding points, followed by drain placement post 
flap transplantation. In case of hematoma occurrence, 
medical dressings were changed, and partial sutures were 
removed. All flaps in the cases survived without com-
plications at the donor sites. Only one case experienced 
arterial supply disruption due to pressure from a subcu-
taneous hematoma on the flap, but successful revascular-
ization was achieved after removing some sutures.

Table 2 Perforator type and anastomosis selection

SCIA superficial circumflex iliac artery, SCIAs superficial branch of superficial circumflex iliac artery, AV-SCIA accompanying vein of the superficial branch of the 
circumflex iliac artery, SCIV superficial circumflex iliac vein, PIA posterior interosseous artery, PIAV vein accompanying the posterior interosseous artery, RA radial 
artery, BA brachial artery, AV-BA accompanying vein of the brachial artery, CV cephalic vein, SBRA superficial branch of the radial artery, RA radial artery, PICA posterior 
intercostal artery, SCIV superficial circumflex iliac vein

No Arterial vessel anastomosis Venous vessel anastomosis Perforator type

1 SCIAs—PIA SCIA—PIA
L4 segmental artery—Dorsal carpal branch of the radial artery

AV-SCIA—PIAV
SCIV—CV

SCIP-LAP

2 SCIAs—BA
PICA—SBRA

AV-SCIA—AV-BA
SCIV—Upper arm subcutaneous vein

SCIP-PICAP

3 SCIA—BA
PICA—RA

AV-SCIA—AV-BA
SCIV—Upper arm subcutaneous vein

SCIP-PICAP

4 SCIA—PIA
L4 artery—SBRA

AV-SCIA—PIAV
SCIV—CV

SCIP-LAP

5 SCIA—PIA
L4 artery—Dorsal carpal branch of the radial artery

AV-SCIA—PIAV
SCIV- CV

SCIP-LAP

6 SCIA—PIA
L4 artery—Dorsal carpal branch of the radial artery

AV-SCIA—PIAV
SCIV—CV

SCIP-LAP

7 SCIA—BA
PICA—RA

AV-SCIA—AV-BA
SCIV—Upper arm subcutaneous vein

SCIP-PICAP

8 SCIA—BA
PICA—RA

AV-SCIA—AV-BA
SCIV—Upper arm subcutaneous vein

SCIP-PICAP

9 SCIA—BA
PICA—RA

AV-SCIA—AV-BA
SCIV—Upper arm subcutaneous vein

SCIP-PICAP

10 SCIA—PIA
L4 artery—Dorsal carpal branch of the radial artery

AV-SCIA—PIAV
SCIV—CV

SCIP-LAP

11 SCIA—PIA
L4 artery—Dorsal carpal branch of the radial artery

AV-SCIA—PIAV
SCIV—CV

SCIP-LAP

12 SCIA—PIA
L4 artery—Dorsal carpal branch of the radial artery

AV-SCIA –PIAV
SCIV—CV

SCIP-LAP
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All 12 cases were followed up for an average of 
15.3 ± 5.6 months.

Case reports
Case 1 (Fig. 2)
A 25 year-old male sustained a mechanical injury from 
a grinding wheel. This resulted in a soft tissue defect 
extending from the mid-dorsal aspect of the left fore-
arm to the palmar joint of the hand, with an observed 
defect size of 23 × 8 cm after debridement (Figs. 2a and 
b). A 25 × 9 cm pedicle flap from the right lower abdo-
men, incorporating the inguinal and groin regions, was 
designed (Figs. 2c and d). The proximal end of the flap 
relied on the superficial branch of the superficial cir-
cumflex iliac artery for blood supply, while the distal 
end relied on the anterior branch of the fourth lumbar 
artery. Vascular anastomoses: the superficial branch of 
the superficial circumflex iliac artery anastomosed to 
the posterior interosseous artery, the companion vein 
of the superficial circumflex iliac artery anastomosed 
to the companion vein of the posterior interosseous 
artery, the superficial circumflex iliac vein anastomo-
sed to the cephalic vein to reestablish the proximal 
blood supply to the flap, and the anterior branch of 
the fourth lumbar artery anastomosed to the dorsal 
metacarpal artery arising from the radial artery. Direct 
closure was performed at the donor site (Fig. 2e), and 
the flap survived completely. The patient was dis-
charged after 20 days postoperatively. At the 12 month 

Fig. 1 The surgical design schematic

Fig. 2 Case 1. a, b Skin defect after debridement. c Locate the anterior branch of the fourth lumbar artery and design the flap. d Flap harvesting 
and dissection of its perforated pedicle. e Donor area closed immediately. f, g 1 year postoperative result, excellent scar appearance and flexible 
finger flexion and extension
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follow-up, linear scar formation was observed at the 
donor site, the flap exhibited soft texture, and there 
was good mobility in the wrist and finger joints. Addi-
tionally, the flap displayed sweating function, and pro-
tective sensation was restored (Figs. 2f and g).

Case 2 (Fig. 3)
A 28 year-old male was admitted to the hospital with 
a machine-induced thermal crush injury to the right 
forearm (Fig.  3a). After presurgical wound man-
agement, elective surgery was performed 9 days 
post-injury, revealing a defect size of 26 × 10  cm. A 
28 × 11  cm ilioinguinal region syndesmotic perforator 
flap was designed in the left lower abdomen (Figs. 3b 
and c). The superficial branch of the superficial cir-
cumflex iliac artery was anastomosed to the brachial 
artery muscular perforator, the accompanying vein of 
the superficial circumflex iliac artery was anastomosed 
to the accompanying vein of the brachial artery muscu-
lar perforator, the superficial circumflex iliac vein was 
anastomosed to the subcutaneous vein of the arm, and 
the lateral branch of the intercostal artery was anas-
tomosed to the superficial palmar branch of the radial 
artery (Fig.  3d). The donor area was closed directly 
(Fig. 3e). At the 24 month postoperative follow-up, the 
right hand exhibited good flexion and extension func-
tion and maintained a favorable appearance (Fig. 3f ).

Discussion
The inguinal region, esteemed for its discreet location, 
substantial skin thickness, and the feasibility of direct 
suturing, has emerged as an exemplary donor site for 
skin flaps. This area, favored for its attributes, offers an 
optimal balance of accessibility and aesthetic discre-
tion, making it a preferred choice among practition-
ers for the harvesting of skin flaps [6]. Furthermore, 
the skin flap from the groin region, characterized as an 
axial pattern flap, presents a more favorable length-to-
width ratio, rendering it particularly adept at addressing 
extensive "long and narrow" skin defects encountered in 
the upper limbs. This anatomical configuration allows 
for precise and efficient reconstruction of such specific 
defect profiles, ensuring a seamless integration and opti-
mal functional and cosmetic outcomes in the upper limb 
reparative process [9]. Nonetheless, the dependence on 
merely the SCIAs for vascularization of the skin flap, 
aimed at reconstructing extensive and disproportionately 
elongated soft tissue defects, is manifestly insufficient. It 
is imperative to incorporate additional perforating ves-
sels to guarantee an adequate blood supply crucial for the 
survival of the flap. Therefore, an approach that encom-
passes the ilioinguinal flap, tailored specifically to echo 
the "long and narrow" typology of upper limb injuries 
and augmented with perforator vessels, assumes consid-
erable clinical importance. This refined strategy enhances 
the viability and effectiveness of the flap in complex 
reconstructions, underscoring a pivotal advancement in 
the domain of microsurgical tissue repair [10].

Fig. 3 Case 2. a Skin defect after debridement and expansion. b Conjoined perforator flap in the ilioinguinal area based on the lateral perforator 
of the posterior intercostal artery. c Flap harvesting. d Place the flap and suture the defect area. e Donor Site Direct Closure. f 2 years after surgery, 
good hand function and cosmetic appearance
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In the realm of microsurgical advancements, the 
ilioinguinal flap’s vascular architecture is predominantly 
anchored by two pivotal arteries: the SCIA and the Super-
ficial Inferior Epigastric Artery (SIEA). Our research 
methodology accentuates the utilization of the superficial 
branch arteries emanating from the SCIA, which provide 
a direct vascular pathway to the skin, thereby simplifying 
their identification on the dermal layer. As the SCIA flap’s 
clinical applications continue to expand, an increasing 
corpus of evidence has begun to illuminate the adequacy 
of the arterial pedicle’s length and diameter, as derived 
from the SCIA’s superficial branch arteries, in maintain-
ing the viability of moderately sized flaps. This realization 
has steered contemporary microsurgical thought towards 
favoring these superficial branch arteries. They offer a 
less complex and more accessible alternative to the intri-
cate intramuscular dissections, thereby gaining preferen-
tial consideration amongst scholars and practitioners in 
the microsurgical community [4, 11–14].

In the domain of cutaneous vascularization pertain-
ing to the posterior aspect of the trunk, it is well-docu-
mented that the integument receives its blood supply 
from the PICA, in conjunction with the musculocutane-
ous ramifications emanating from both the lumbar and 
lateral sacral arteries. The anatomical canon has, moreo-
ver, affirmed the presence of perforators associated with 
the lumbar arteries, thereby enriching our understanding 
of the vascular architecture in this region [15]. The lum-
bar artery perforator (LAP) flap, endowed with a depend-
able blood supply and ample tissue, is esteemed for its 
versatility as a flap. Presently, the LAP has been the sub-
ject of extensive investigation, particularly as a free flap 
in the realm of breast reconstruction. The utilization of 
the fourth lumbar artery emerges as the most prevalent 
application in this context, illustrating the LAP flap’s sig-
nificant role in advancing reconstructive surgical tech-
niques [15–17].

In 1979, Kerrigan et al. conducted a detailed study on 
the course and distribution of the posterior intercostal 
artery, categorizing it into vertebral, costal, intramus-
cular, and rectus abdominis segments [18].Badran et  al. 
described the first successfully viable free flap based on 
the lateral branch of the posterior intercostal artery [19], 
which opened up new dimensions for reconstructive sur-
gery. Currently, the PICAP flap has been applied in the 
repair of a few large-area back defects [20].

The management of extensive skin deficits necessitates 
the exploration and clinical application of various adap-
tations of the SCIP flap. Hong et al. have elucidated the 
technique for harvesting substantial flaps (measuring 
12 × 32  cm) using both superficial and deep perforators 
from the SCIA, with an average vascular pedicle length 
of 5 cm observed in their study subjects. Moreover, they 

have highlighted the anatomical variability present in the 
deep perforators of the SCIP flap and the imperative for 
supermicrosurgical techniques to facilitate their effec-
tive utilization [21]. Concurrently, Yamamoto et al. have 
successfully employed both superficial and deep perfo-
rators of the SCIA to augment the SCIP flap, creating a 
large flap (23 × 15 cm) intended for breast reconstruction, 
which necessitated a considerable volume of tissue [22].

The harvesting of deep perforators inherently encom-
passes a greater tissue volume compared to their superfi-
cial counterparts. Within these referenced studies, there 
was a discernible demand for flap volume; however, for 
defects restricted to superficial skin and soft tissues, such 
extensive tissue volumes prove unnecessary, potentially 
necessitating secondary debulking procedures.

Fernandez-Garrido and colleagues have innovatively 
extended the SCIP flap towards the cranial region, based 
on the SCIA trunk. This approach not only facilitated the 
procurement of expansive flap areas but also enhanced 
the length and diameter of the vascular pedicle [23].
However, the retrieval of deep perforators or the SCIA 
trunk demands intricate and deeper anatomical dissec-
tions, significantly increasing the procedural complexity 
and duration, while elevating the risk of intra-abdominal 
injury and enhancing donor-site morbidity. In light of the 
anatomical variability of deep perforators and to dimin-
ish the dissection complexity, extensive literature recom-
mends the preoperative localization of perforating vessels 
via CT angiography (CTA). Although not obligatory, this 
practice is broadly advocated. Due to our equipment 
limitations, employing CTA for preoperative localization 
is unfeasible. Therefore, selecting more superficial perfo-
rators, which are less affected by anatomical variability, 
represents a more prudent and efficient strategy.

Choosing deep perforators or the SCIA trunk to obtain 
a pedicle with relatively greater length, in comparison to 
superficial branches, might lead to vascular tortuosity in 
transplants intended for upper limb soft tissue defects, 
suggesting that an elongated pedicle does not uniformly 
confer a therapeutic benefit.

Yamamoto et  al. have also demonstrated the pro-
curement of extensive composite flaps (20 × 20  cm) by 
combining the SCIP flap with flaps from the superficial 
inferior epigastric artery (SIEA) or the deep inferior 
epigastric artery perforator (DIEP) flaps. Although this 
strategy exemplifies an excellent design for acquiring 
large flap areas, the disparate vascular pathways do not 
align on a common axis, inadequately catering to the 
repair needs of elongated soft tissue defects with signifi-
cant length-to-width ratios in the upper limb [24].

In scenarios characterized by limited equipment avail-
ability or insufficient experience in supermicrosurgical 
techniques, for upper limb soft tissue defects described 
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as "long and narrow," the strategic utilization of the ana-
tomical positioning, expandability, and minimally inva-
sive nature of the SCIP, LAP, and PICAP flaps can be 
employed to design conjoined perforator flaps that are 
more appropriately tailored. Conjoined perforator flaps, 
serving as composite flaps, play an irreplaceable role 
in the design of extensive flaps or the repair of multidi-
mensional defects. They offer significant advantages by 
obviating the risks associated with multiple flap junction 
scars and flap wound dehiscence, thereby reducing mor-
bidity at the donor site and diminishing the duration and 
intensity of surgical endeavors [25–27].

The augmentation of blood flow to the flap, thereby 
broadening the scope for flap harvesting, can be achieved 
through the synergistic combination of the SCIA with 
either the L4 artery or the PICA, facilitating external 
pressure upon the flap. Orienting the flap along the lon-
gitudinal axis of the trunk permits the direct closure and 
suturing of the donor site, attributable to the reduced soft 
tissue thickness prevalent along the lateral aspect of the 
trunk. This strategic design not only optimizes the use of 
available tissue but also diminishes the necessity for sec-
ondary thinning procedures. Within this series, a mere 
duo of cases presented with a Body Mass Index (BMI) 
surpassing the threshold of 24, necessitating the execu-
tion of a secondary thinning operation subsequent to the 
transplantation of the SCIP-LAP combined flap, with the 
aim of meeting aesthetic criteria for the appearance of 
the upper limb.

This investigation delineated two methodologies for the 
procurement of compound SCIP flaps: (1) the engage-
ment of the SCIAs conjoined with the anterior branch 
of the L4 artery; (2) the incorporation of the SCIAs in 
tandem with the PICA. Our avant-garde approach to 
the ilioinguinal region employing the composite perfora-
tor flap has markedly expanded the expanse of flap area 
amenable to harvesting. Within the confines of this study, 
the most extensive flap area successfully sustained was 
35.0 × 15.0 cm, showcasing robust blood perfusion. Intra-
operatively, the observation of active bleeding along the 
periphery of the excised flap served as a testament to the 
adequacy of the vascular supply, sufficing to nurture the 
entirety of the flap. Notably, this investigation recorded 
no instances of injury to the principal arterial conduit in 
the donor zone. The incidence of morbidity was minimal, 
with a complete survival of all flaps, heralding an opti-
mistic prognosis. Pertinently, this surgical modality obvi-
ated the necessity for venous anastomosis at the wound’s 
distal extremity, circumventing the escalation of venous 
return pressure within the flap [28].

Within this series of cases, multiple perforating ves-
sels were identified at the flank and lower back regions, 
offering a variety of options for selection. The perforators 

emanating from both the lumbar arteries and the PICA 
are readily approachable in a subcutaneous manner, thus 
enabling expeditious and uncomplicated anatomical dis-
section, as delineated in the supplemental digital content 
provided (Additional file 1).

Owing to the constricted corpus of cases, the scope and 
gravity of surgical complications inherent to this com-
pound SCIP flap design remain incompletely understood. 
Consequently, a more exhaustive and forward-looking 
assessment across a broader demographic is imperative 
to gain a fuller appreciation of its efficacy and safety pro-
file. Furthermore, the election to utilize the lateral per-
forating branch of the PICA entails that the flap’s donor 
site may only incorporate a segment of the lateral cutane-
ous branch of the intercostal nerve, thereby circumscrib-
ing its innervation potential. This limitation necessitates 
careful consideration in the planning phase to optimize 
functional and aesthetic outcomes.

The employment of a free ilioinguinal flap in conjunc-
tion with the SCIAs, the anterior branch of the fourth 
lumbar artery, or the PICA can significantly amplify 
the harvestable expanse of the flap while guaranteeing a 
substantial blood supply. This particular flap configura-
tion is distinguished by its ease of harvest, dependable 
perforators, slender texture, and the feasibility of direct 
donor site closure. It embodies an innovative and optimal 
strategy for the one-stage reconstruction of extensive and 
slender soft tissue deficits in the upper limb, presenting a 
paradigm shift in reconstructive surgery techniques.

Conclusions
The compound SCIP flap design enhances the utility of 
the axis-oriented flap emanating from the ilioinguinal 
region, thereby augmenting skin availability. This meth-
odology introduces an additional donor site alternative 
for one-stage transplantation, adeptly addressing the 
challenge of repairing extensive "long and narrow" skin 
defects on the upper limb. It simultaneously mitigates 
the likelihood of additional surgical scarring and the risk 
of wound dehiscence. For the surgical practitioner, this 
design promises simplified access to larger flaps, dimin-
ishing the intricacy of the surgical procedure and curtail-
ing the duration of operation. In light of these merits, it 
is advisable to regard the compound SCIA flap from the 
ilioinguinal region as a viable and effective solution for 
the reconstruction of extensive "long and narrow" skin 
defects on the upper limb.

Abbreviations
L4 artery  The fourth lumbar artery
LAP  Lumbar artery perforator flap
PICA  Posterior intercostal artery
PICAP  Posterior intercostal arteries perforator
SCIP  Superficial circumflex iliac artery perforator flap
SCIA  Superficial circumflex iliac artery



Page 9 of 10Wang et al. European Journal of Medical Research          (2024) 29:275  

SCIAs  Superficial branch of superficial circumflex iliac artery
AV-SCIA  Accompanying vein of the superficial branch of the circumflex 

iliac artery
SCIV  Superficial circumflex iliac vein
PIA  Posterior interosseous artery
PIAV  Vein accompanying the posterior interosseous artery
RA  Radial artery
SBRA  Superficial branch of the radial artery
BA  Brachial artery
AV-BA  Accompanying vein of the brachial artery
CV  Cephalic vein
SD  Standard deviation

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40001- 024- 01863-y.

Additional file 1: A 31 year-old male underwent a SCIP-PICAP (Superficial 
Circumflex Iliac Artery Perforator-Profunda Artery Perforator) procedure 
for the reconstruction of soft tissue defects in the upper extremity, with 
evaluation of the anatomy of intercostal posterior artery perforators

Author contributions
LP contributed to the study conception as correspondence author. WHW 
made substantial contributions to designing the study and performed most of 
the studies and revising the manuscript; SZT was major contributor in writing 
the manuscript. WHW, ZDQ and WHB participated in its conduct. SZT, LPC 
collected, analyzed, and interpreted the data. All authors read and approved 
the final manuscript.

Funding
Not appicable.

Availability of data and materials
All data published here are under the consent for publication.

Declarations

Ethics approval and consent to participate
Informed consent was obtained from all subjects involved in the study.

Consent for publication
Informed consent was obtained from all individual participants included in 
the study necessary.

Competing interests
The authors declare that they have no competing interests.

Received: 15 February 2023   Accepted: 24 April 2024

References
 1. De SD, Sebastin SJ. Considerations in flap selection for soft tissue defects 

of the hand. Clin Plast Surg. 2019;46(3):393–406. https:// doi. org/ 10. 1016/j. 
cps. 2019. 03. 010.

 2. Gideroğlu K, Cakıcı H, Yıldırım S, Yazar S, Aköz T. Functional reconstruc-
tion in large and complex soft tissue defects of forearm and hand with 
multifunctional anterolateral thigh flap. Eklem hastaliklari ve cerrahisi = 
Joint diseases & related surgery. Published online 2009. Accessed January 
5, 2023. https:// www. seman ticsc holar. org/ paper/ Funct ional- recon struc 
tion- in- large- and- compl ex- soft- Gidero% C4% 9Flu- Cak% C4% B1c% C4% B1/ 
0423e f4ca0 f603b 05e38 5eb5e 418bd 5915c cc34f

 3. Griffin M, Hindocha S, Malahias M, Saleh M, Juma A. Flap decisions 
and options in soft tissue coverage of the upper limb. Open Orthop J. 
2014;8:409–14. https:// doi. org/ 10. 2174/ 18743 25001 40801 0409.

 4. Goh TLH, Park SW, Cho JY, Choi JW, Hong JP. the search for the ideal thin 
skin flap: superficial circumflex iliac artery perforator flap—a review of 
210 cases. Plast Reconstr Surg. 2015;135(2):592. https:// doi. org/ 10. 1097/ 
PRS. 00000 00000 000951.

 5. Hong JP, Sun SH, Ben-Nakhi M. Modified superficial circumflex iliac artery 
perforator flap and supermicrosurgery technique for lower extremity 
reconstruction: a new approach for moderate-sized defects. Ann Plast 
Surg. 2013;71(4):380. https:// doi. org/ 10. 1097/ SAP. 0b013 e3182 503ac5.

 6. Hsu WM, Chao WN, Yang C, et al. Evolution of the free groin flap: the 
superficial circumflex iliac artery perforator flap. Plast Reconstr Surg. 
2007;119(5):1491. https:// doi. org/ 10. 1097/ 01. prs. 00002 56057. 42415. 73.

 7. Karamanos E, Julian BQ, Cromack DT. The superficial circumflex iliac artery 
perforator flap. In: Karamanos E, Julian BQ, Cromack DT, editors. Compre-
hensive atlas of upper and lower extremity reconstruction: from primary 
closure to free tissue transfer. Berlin: Springer International Publishing; 
2021.

 8. Kueckelhaus M, Gebur N, Kampshoff D, et al. Initial experience with 
the superficial circumflex iliac artery perforator (SCIP) flap for extrem-
ity reconstruction in Caucasians. J Plast Reconstr Aesthet Surg. 
2022;75(1):118–24. https:// doi. org/ 10. 1016/j. bjps. 2021. 05. 069.

 9. Benanti E, De Santis G, Leti Acciaro A, Colzani G, Baccarani A, Starnoni M. 
Soft tissue coverage of the upper limb: a flap reconstruction overview. 
Ann Med Surg. 2020;60:338–43. https:// doi. org/ 10. 1016/j. amsu. 2020. 10. 
069.

 10. Hallock GG. Branch-based conjoined perforator flaps. Plast Reconstr Surg. 
2008;121(5):1642–9. https:// doi. org/ 10. 1097/ PRS. 0b013 e3181 6aa022.

 11. Koshima I, Nanba Y, Tsutsui T, et al. Superficial circumflex iliac artery 
perforator flap for reconstruction of limb defects. Plast Reconstr Surg. 
2004;113(1):233–40. https:// doi. org/ 10. 1097/ 01. PRS. 00000 95948. 03605. 
20.

 12. Suh HSP, Jeong HH, Choi DH, Hong JPJP. Study of the medial superficial 
perforator of the superficial circumflex iliac artery perforator flap using 
computed tomographic angiography and surgical anatomy in 142 
patients. Plast Reconstr Surg. 2017;139(3):738. https:// doi. org/ 10. 1097/ 
PRS. 00000 00000 003147.

 13. Yoshimatsu H, Steinbacher J, Meng S, et al. Superficial Circumflex Iliac 
Artery Perforator Flap: An Anatomical Study of the Correlation of the 
Superficial and the Deep Branches of the Artery and Evaluation of Perfu-
sion from the Deep Branch to the Sartorius Muscle and the Iliac Bone. 
Plast Reconstr Surg. 2019;143(2):589. https:// doi. org/ 10. 1097/ PRS. 00000 
00000 005282.

 14. Zubler C, Haberthür D, Hlushchuk R, Djonov V, Constantinescu MA, Olariu 
R. The anatomical reliability of the superficial circumflex iliac artery perfo-
rator (SCIP) flap. Ann Anat Anatomischer Anz. 2021;234. https:// doi. org/ 
10. 1016/j. aanat. 2020. 151624.

 15. Standring S. Gray’s anatomy, 39th edition: the anatomical basis of clinical 
practice. AJNR Am J Neuroradiol. 2005;26(10):2703–4.

 16. Kiil BJ, Rozen WM, Pan WR, et al. The lumbar artery perforators: a cadaveric 
and clinical anatomical study. Plast Reconstr Surg. 2009;123(4):1229. 
https:// doi. org/ 10. 1097/ PRS. 0b013 e3181 9f299e.

 17. Vonu PM, Chopan M, Sayadi L, Chim HW, Leyngold M. Lumbar artery per-
forator flaps: a systematic review of free tissue transfers and anatomical 
characteristics. Ann Plast Surg. 2022;89(4):465. https:// doi. org/ 10. 1097/ 
SAP. 00000 00000 003216.

 18. Kerrigan CL, Daniel RK. The intercostal flap: an anatomical and hemody-
namic approach. Ann Plast Surg. 1979;2(5):411–21.

 19. Badran HA, El-Helaly MS, Safe I. The lateral intercostal neurovascular free 
flap. Plast Reconstr Surg. 1984;73(1):17–26. https:// doi. org/ 10. 1097/ 00006 
534- 19840 1000- 00003.

 20. Durgun M, Baş S, Aslan C, Canbaz Y, Işık D. Use of dorsal intercostal artery 
perforator flap in the repair of back defects. J Plast Surg Hand Surg. 
2016;50(2):80–4. https:// doi. org/ 10. 3109/ 20006 56X. 2015. 11027 37.

 21. Hong JP. The superficial circumflex iliac artery perforator flap in lower 
extremity reconstruction. Clin Plast Surg. 2021;48(2):225–33. https:// doi. 
org/ 10. 1016/j. cps. 2020. 12. 005.

 22. Yamamoto T, Yamamoto N. An extended superficial circumflex iliac artery 
perforator flap transfer for a relatively-small breast reconstruction after 

https://doi.org/10.1186/s40001-024-01863-y
https://doi.org/10.1186/s40001-024-01863-y
https://doi.org/10.1016/j.cps.2019.03.010
https://doi.org/10.1016/j.cps.2019.03.010
https://www.semanticscholar.org/paper/Functional-reconstruction-in-large-and-complex-soft-Gidero%C4%9Flu-Cak%C4%B1c%C4%B1/0423ef4ca0f603b05e385eb5e418bd5915ccc34f
https://www.semanticscholar.org/paper/Functional-reconstruction-in-large-and-complex-soft-Gidero%C4%9Flu-Cak%C4%B1c%C4%B1/0423ef4ca0f603b05e385eb5e418bd5915ccc34f
https://www.semanticscholar.org/paper/Functional-reconstruction-in-large-and-complex-soft-Gidero%C4%9Flu-Cak%C4%B1c%C4%B1/0423ef4ca0f603b05e385eb5e418bd5915ccc34f
https://doi.org/10.2174/1874325001408010409
https://doi.org/10.1097/PRS.0000000000000951
https://doi.org/10.1097/PRS.0000000000000951
https://doi.org/10.1097/SAP.0b013e3182503ac5
https://doi.org/10.1097/01.prs.0000256057.42415.73
https://doi.org/10.1016/j.bjps.2021.05.069
https://doi.org/10.1016/j.amsu.2020.10.069
https://doi.org/10.1016/j.amsu.2020.10.069
https://doi.org/10.1097/PRS.0b013e31816aa022
https://doi.org/10.1097/01.PRS.0000095948.03605.20
https://doi.org/10.1097/01.PRS.0000095948.03605.20
https://doi.org/10.1097/PRS.0000000000003147
https://doi.org/10.1097/PRS.0000000000003147
https://doi.org/10.1097/PRS.0000000000005282
https://doi.org/10.1097/PRS.0000000000005282
https://doi.org/10.1016/j.aanat.2020.151624
https://doi.org/10.1016/j.aanat.2020.151624
https://doi.org/10.1097/PRS.0b013e31819f299e
https://doi.org/10.1097/SAP.0000000000003216
https://doi.org/10.1097/SAP.0000000000003216
https://doi.org/10.1097/00006534-198401000-00003
https://doi.org/10.1097/00006534-198401000-00003
https://doi.org/10.3109/2000656X.2015.1102737
https://doi.org/10.1016/j.cps.2020.12.005
https://doi.org/10.1016/j.cps.2020.12.005


Page 10 of 10Wang et al. European Journal of Medical Research          (2024) 29:275 

total mastectomy. Microsurg. 2022;42(2):181–6. https:// doi. org/ 10. 1002/ 
micr. 30776.

 23. Fernandez-Garrido M, Nunez-Villaveiran T, Zamora P, Masia J, Leon X. The 
extended SCIP flap: An anatomical and clinical study of a new SCIP flap 
design. J Plast Reconstr Aesthetic Surg. 2022;75(9):3217–25. https:// doi. 
org/ 10. 1016/j. bjps. 2022. 06. 021.

 24. Yoshimatsu H, Hayashi A, Karakawa R, Yano T. Combining the superfi-
cial circumflex iliac artery perforator flap with the superficial inferior 
epigastric artery flap or the deep inferior epigastric artery perforator flap 
for coverage of large soft tissue defects in the extremities and the trunk. 
Microsurg. 2020;40(6):649–55. https:// doi. org/ 10. 1002/ micr. 30620.

 25. Hallock GG. Further clarification of the nomenclature for compound flaps. 
Plast Reconstr Surg. 2006;117(7):151e. https:// doi. org/ 10. 1097/ 01. prs. 
00002 19178. 20541. 7f.

 26. Hallock GG. The complete nomenclature for combined perforator flaps. 
Plast Reconstr Surg. 2011;127(4):1720–9. https:// doi. org/ 10. 1097/ PRS. 
0b013 e3182 0a662b.

 27. Koshima I. A new classification of free combined or connected tissue 
transfers: introduction to the concept of bridge, siamese, chimeric, 
mosaic, and chain-circle flaps. Acta Med Okayama. 2001;55(6):329–
32.https:// doi. org/ 10. 18926/ AMO/ 31999.

 28. Browne EZ. Complications of skin grafts and pedicle flaps. Hand Clin. 
1986;2(2):353–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1002/micr.30776
https://doi.org/10.1002/micr.30776
https://doi.org/10.1016/j.bjps.2022.06.021
https://doi.org/10.1016/j.bjps.2022.06.021
https://doi.org/10.1002/micr.30620
https://doi.org/10.1097/01.prs.0000219178.20541.7f
https://doi.org/10.1097/01.prs.0000219178.20541.7f
https://doi.org/10.1097/PRS.0b013e31820a662b
https://doi.org/10.1097/PRS.0b013e31820a662b
https://doi.org/10.18926/AMO/31999

	Repair of a “long and narrow” skin defect of the upper extremity with a modified design of a compound SCIP flap: a series of 12 cases
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Surgical techniques
	Results
	Case reports
	Case 1 (Fig. 2)
	Case 2 (Fig. 3)

	Discussion
	Conclusions
	References


