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ABSTRACT

Complex soft-tissue defects of the hand remain among the most demanding challenges in
reconstructive surgery because successful treatment requires durable coverage, protection of
exposed structures, preservation of tendon glide, restoration of mobility, and acceptable donor-
site morbidity. Although microsurgical free tissue transfer and perforator flap techniques have
expanded the reconstructive armamentarium, the McGregor pedicled groin flap remains a reliable,
technically accessible, and versatile option for selected hand, digital, wrist, and distal forearm
defects. Based primarily on the superficial circumflex iliac artery (SCIA) vascular territory, the
flap provides robust soft-tissue coverage without requiring microvascular anastomosis. This
makes it particularly useful in traumatic injuries, degloving wounds, exposed tendons or bone,
contaminated wounds, resource-limited settings, and patients who are poor candidates for
prolonged microsurgery. Its limitations include staged division, temporary immobilization,
bulkiness, stiffness risk, donor-site morbidity, and the need for structured postoperative
rehabilitation. This review summarizes contemporary evidence regarding the anatomical basis,
indications, surgical technique, postoperative care, outcomes, complications, and modern role of
the McGregor pedicled groin flap in hand reconstruction. A modern reconstructive approach
should not consider the groin flap obsolete; rather, it should define its optimal role within a patient-
centered algorithm that balances defect characteristics, available expertise, institutional resources,
functional goals, and rehabilitation capacity.
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INTRODUCTION

Soft-tissue defects of the hand present a unique reconstructive
challenge because the hand is simultaneously a functional,
sensory, expressive, and aesthetic organ. Coverage must
protect exposed tendons, nerves, vessels, joints, and bone
while preserving mobility, tendon excursion, sensibility, and
grip function. Contemporary outcomes data continue to
support pedicled groin flaps as useful options for selected
upper-extremity injuries, particularly when robust coverage
is required and microsurgical reconstruction is unavailable,
contraindicated, or unnecessary [1].

Degloving injuries and complex traumatic wounds remain
among the most important indications for pedicled groin flap
reconstruction. These injuries often involve extensive skin
loss, irregular wound geometry, contamination, exposed
critical structures, and limited local reconstructive options. In

this setting, the groin flap provides a broad and vascularized
soft-tissue envelope capable of covering defects that are not
suitable for skin grafting alone [2].

The modern role of the McGregor pedicled groin flap must
be interpreted within the broader comparison between
pedicled and free flaps. Although free tissue transfer offers
important advantages in selected patients, pedicled flaps
remain valuable when operative time, patient comorbidities,
recipient vessel status, institutional resources, or
microsurgical availability limit free flap reconstruction [3].
Reconstructive decision-making for hand soft-tissue defects
should follow an algorithmic approach based on defect size,
location, depth, exposed structures, tissue requirements, and
functional priorities rather than a rigid reconstructive ladder.
The McGregor flap remains relevant because it occupies a
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practical position between local reconstructive options and
microsurgical free tissue transfer [4].

Flap selection should also account for donor-site morbidity,
tissue thickness, need for staged reconstruction, rehabilitation
capacity, expected hand function, and patient-specific factors.
In this context, the McGregor pedicled groin flap should be
viewed as a dependable component of the reconstructive
armamentarium rather than as an outdated technique [5].

REVIEW METHODOLOGY

This narrative review was developed through a
PubMed/MEDLINE-focused literature search of articles
published within the last five years. Search terms included
“McGregor flap,” “pedicled groin flap,” “groin flap hand
reconstruction,” “upper extremity groin flap,” “hand
degloving injury,” “superficial circumflex iliac artery flap,”
“SCIA flap,” “superficial circumflex iliac artery perforator
(SCIP) flap,” “hand soft tissue reconstruction,” and “free
versus pedicled flaps.” Articles were selected if they
addressed pedicled groin flap reconstruction, McGregor flap
applications, superficial circumflex iliac artery-based
reconstruction, complex hand or digital soft-tissue defects,
upper-extremity reconstruction, abdominal pedicled flaps,
perforator flaps, or microsurgical alternatives. Case series,
retrospective studies, systematic reviews, narrative reviews,
technical reports, and clinically relevant case reports were
prioritized. Non-English articles, articles without a DOI,
articles not available in PubMed, and publications not directly
related to upper-extremity soft-tissue reconstruction were
excluded when possible. Because this is a narrative review,
no PRISMA-based search strategy, pooled quantitative
synthesis, or formal risk-of-bias assessment was performed.

EEINT3

EEINT3

Anatomical Basis and Flap Design

The McGregor pedicled groin flap is classically designed in
the groin region and is based on the superficial circumflex
iliac vascular territory. Its axis is generally oriented from the
femoral artery region toward the anterior superior iliac spine,
allowing elevation of a sizeable skin paddle with dependable
perfusion. Contemporary experience with pedicled
superficial circumflex iliac artery perforator flaps has
renewed interest in the groin donor region as a source of
reliable, versatile, and relatively concealed tissue for
reconstructive use [6,7].

The anatomical relationship between the traditional groin flap
and superficial circumflex iliac artery-based flaps is clinically
important. Free superficial circumflex iliac artery flaps have
been used successfully for hand injuries, illustrating that the
same vascular territory can be adapted to either pedicled or
microsurgical reconstruction depending on patient needs,
surgeon expertise, and institutional resources [8].

Superficial circumflex iliac artery perforator flap
reconstruction has expanded the reconstructive possibilities
of the groin region by offering thinner and more pliable tissue
options for upper-extremity coverage. These perforator-based

approaches are particularly relevant when microsurgical
expertise is available and when the reconstructive goal
requires a more refined contour than that traditionally
achieved with a classic pedicled groin flap [9].

Recent advances in upper-extremity microsurgery have
shifted many reconstructive algorithms toward perforator-
based free flaps. Nevertheless, these advances should
complement rather than replace pedicled options, especially
in settings where a simple, reliable, and non-microsurgical
flap provides the safest or most practical reconstructive
solution [10].

Preoperative vascular mapping may improve flap planning.
Doppler or ultrasound-based assessment can help identify
perforators, refine flap design, reduce uncertainty during
elevation, and support safer reconstruction of upper-
extremity defects. This is particularly useful when a thinner
flap, extended design, or perforator-based modification is
being considered [11].

Indications and Patient Selection

Traumatic hand degloving injuries are a classic indication for
groin flap reconstruction because they frequently produce
broad soft-tissue loss with exposed tendons, bone, joints, or
neurovascular structures. In these cases, the groin flap
provides durable vascularized coverage when local tissue is
inadequate and when skin grafting would fail due to lack of a
suitable vascularized bed [12].

Clinical outcomes of groin flap coverage for soft-tissue
defects of the hand support its continued usefulness,
particularly in complex wounds where local flap options are
limited. Its large skin paddle, consistent vascularity, and
ability to cover exposed structures make it useful for dorsal,
palmar, digital, and wrist defects that cannot be managed with
simpler techniques [13].

In total or near-total digital degloving injuries, groin flap
coverage may be used as part of a staged reconstructive
strategy. This is especially relevant when skeletal
preservation, replantation, or tendon protection requires
reliable soft-tissue resurfacing and when local tissues are too
damaged to provide stable coverage [14].

Ultra-thinned groin flap techniques have been described for
complete digital ring avulsion injuries. These modifications
aim to reduce bulk while maintaining circumferential
coverage for complex digital defects, which is important
because excessive flap thickness can impair finger contour,
tendon glide, and functional recovery [15].

Inguinal pedicled flaps may also be useful for chronic hand
ulcers or complex wounds in which local tissue quality is
poor, reconstructive resources are limited, or microsurgical
reconstruction is not available. In such cases, the groin flap
offers a pragmatic solution that balances technical simplicity
and durable tissue coverage [16].

Thumb reconstruction may require both skeletal support and
soft-tissue coverage. In selected acute injuries, groin flap
coverage can be combined with structural reconstruction,
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such as iliac crest bone grafting, to restore length, stability,
and a protective soft-tissue envelope for functional thumb
preservation [17].

Sensate or osteocutaneous groin flap modifications may be
considered when composite tissue requirements exist. These
variants expand the utility of the groin donor region beyond
simple skin coverage, although they require careful patient
selection because they may increase technical complexity and
donor-site morbidity [18].

Surgical Technique and Perioperative Planning

Successful McGregor flap reconstruction begins with
adequate wound debridement, stabilization of skeletal
injuries when necessary, assessment of tendon and

Intraoperative appearance of a McGregor pedicled groin flap
used for coverage of an upper-extremity soft-tissue defect.
The image demonstrates flap inset and temporary attachment
of the upper limb to the groin region, illustrating the staged

neurovascular structures, and careful planning of limb
positioning. The flap should be designed to provide tension-
free coverage while avoiding excessive bulk, pedicle kinking,
venous congestion, or postoperative immobilization in a
functionally disadvantageous position. The operative
sequence includes flap marking over the groin vascular
territory, careful elevation while preserving the pedicle, inset
into the upper-extremity defect, staged immobilization,
monitoring, and delayed division once adequate
neovascularization has occurred [19].

Representative clinical examples of McGregor pedicled groin
flap reconstruction and tubed groin flap coverage are shown
in Figures 1-4.

\"‘

Figure 1. Intraoperative McGregor pedicled groin flap for upper-extremity soft-tissue reconstruction.

nature of this regional pedicled flap. Reproduced from
Tripathi et al. [19] under the Creative Commons Attribution
4.0 License.
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Figure 2. Postoperative result after McGregor pedicled groin flap reconstruction.

Postoperative appearance after reconstruction with a reliable option for large upper-extremity defects when local
McGregor pedicled groin flap. The image shows flap tissue is insufficient or microsurgical reconstruction is not
integration and  soft-tissue coverage after staged feasible. Reproduced from Tripathi et al. [19] under the
reconstruction, supporting the role of the McGregor flap as a Creative Commons Attribution 4.0 License.

Figure 3. Tubed pedicled groin flap for circumferential digital soft-tissue coverage.

Tubed pedicled groin flap enveloping circumferential soft- provides vascularized coverage for complex digital defects
tissue defects of the index and middle fingers. This technique when exposed bone, tendon, or extensive soft-tissue loss
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precludes simple grafting. Reproduced from Mohd Amin et
al. [20] under the Creative Commons Attribution 4.0 License.

Figure 4. Two-month postoperative outcome after tubed pedicled groin flap reconstruction of digital defects.

Two-month postoperative appearance after tubed pedicled
groin flap reconstruction of circumferential digital soft-tissue
defects. The image demonstrates flap integration and durable
soft-tissue coverage of the reconstructed digits during early
postoperative follow-up. Reproduced from Mohd Amin et al.
[20] under the Creative Commons Attribution 4.0 License.

Postoperative Management and Rehabilitation

Postoperative management should focus on flap monitoring,
pain control, edema reduction, prevention of infection,
protection of the pedicle, and early involvement of hand
therapy. The staged nature of groin flap reconstruction
requires  patient  counseling  because  temporary
immobilization can be uncomfortable and may increase the
risk of stiffness, especially if rehabilitation is delayed or
poorly coordinated. Secondary debulking, contour
refinement, scar care, and functional therapy may be
necessary to optimize final hand use after flap division [21].

Contemporary Outcomes

Recent multicenter data have helped define success and
failure patterns in groin flap reconstruction for upper-
extremity soft-tissue defects. These outcomes reinforce the
importance of patient selection, appropriate flap design,
careful monitoring, infection control, staged rehabilitation,
and anticipation of secondary procedures. Complications
such as partial necrosis, infection, venous congestion,

stiffness, and contour irregularity should be actively
prevented and managed [22].

In low-resource settings, the groin flap remains especially
valuable because it provides reliable upper-limb coverage
without the need for microsurgical infrastructure, specialized
postoperative monitoring, or prolonged operative time. This
is a major advantage in global reconstructive surgery, where
access to operating microscopes, trained microsurgical teams,
and postoperative flap monitoring may be limited [23].

Comparison With Alternative Reconstructive Options

A systematic approach to hand soft-tissue reconstruction
should begin with the simplest option capable of achieving
durable coverage and functional preservation. Skin grafts,
local flaps, regional flaps, distant pedicled flaps, and free
flaps should be selected according to wound bed vascularity,
exposed structures, defect size, anatomical location, tissue
requirements, and rehabilitation goals [24].

Soft-tissue repair of the hand and digital reconstruction
require restoration of both coverage and function. For small
and moderate defects, local or regional flaps may be
sufficient, whereas extensive defects, crush injuries, multi-
digit involvement, or exposed critical structures may require
distant pedicled or free tissue transfer [25].

Alternative flap options for upper-extremity reconstruction
include regional pedicled flaps, perforator flaps, muscle flaps,
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fasciocutaneous free flaps, and abdominal or groin-based
distant flaps. The McGregor flap remains most useful when
its reliability, simplicity, and avoidance of microsurgery
outweigh the disadvantages of staged immobilization and
potential flap bulk [26].

The superficial circumflex iliac artery perforator free flap
offers a thin and versatile option for extremity reconstruction
when microsurgical resources are available. Its relationship
to the groin donor region makes it an important modern
comparator to the traditional pedicled groin flap because both
derive from related vascular anatomy but differ substantially
in mobility, inset flexibility, and technical requirements [27].
Osteocutaneous superficial circumflex iliac artery perforator
flaps may be considered for selected extremity defects
requiring composite tissue reconstruction. These techniques
expand the reconstructive potential of the groin region but
require advanced microsurgical planning, careful vascular
dissection, and appropriate recipient vessels [28].
Microvascular gracilis muscle flaps may be appropriate for
hand defects requiring pliable vascularized tissue, dead-space
obliteration, or coverage of complex wounds. Compared with
the McGregor flap, gracilis reconstruction offers different
tissue characteristics and may be useful for contaminated or
three-dimensional defects, but it requires microsurgical
expertise and postoperative monitoring [29].

Free chimeric anterolateral thigh flaps provide another option
for composite dorsal hand defects, particularly when large
surface area, multiple tissue components, or complex three-
dimensional reconstruction is required. These flaps may offer
significant versatility but involve longer operative time,
microsurgical complexity, and donor-site considerations that
may not be suitable for every patient or institution [30].
Abdominal pedicled flaps remain useful alternatives for
upper-extremity soft-tissue coverage when microsurgery is
not an option. Like groin flaps, they require staged division
and immobilization, but they may provide different tissue
volume, reach, and positioning advantages depending on the
defect, body habitus, and surgeon preference [31].

Complications and Limitations

The most important limitations of the McGregor flap are
related to its staged nature and immobilization requirements.
Patients must tolerate attachment of the hand to the groin
before pedicle division, which can cause discomfort, hygiene
difficulties, sleep disturbance, shoulder stiffness, elbow
stiffness, wrist stiffness, psychological stress, and difficulty
with nursing care. Flap-related complications include venous
congestion, partial necrosis, infection, hematoma, seroma,
delayed healing, bulky contour, marginal necrosis, and need
for secondary debulking. Recipient-site complications
include stiffness, tendon adhesions, sensory disturbance,
contracture, and suboptimal aesthetic contour, whereas
donor-site complications may include hypertrophic scarring,
widened scar, contour deformity, delayed healing, and pain
[32].

Proposed Practical Algorithm

For small superficial defects with a vascularized bed and no
exposed tendon, bone, nerve, vessel, or joint, skin grafting
may be sufficient. For small to moderate defects with exposed
structures, local or regional flaps should be considered when
surrounding tissue is healthy and available. For large dorsal,
palmar, digital, or circumferential defects, especially after
degloving or crush injury, the reconstructive decision should
compare pedicled groin flap, abdominal flap, regional flap,
and free flap options. The McGregor pedicled groin flap is
particularly appropriate when the defect is large, exposed
structures require vascularized coverage, the patient is not an
ideal microsurgical candidate, recipient vessels are
compromised, operative time should be minimized, or
microsurgical resources are unavailable [1].

A free flap may be preferable when microsurgical expertise
is available, when early mobilization is critical, when the
defect requires thin pliable tissue, when the patient cannot
tolerate immobilization, or when the defect is too proximal or
complex for comfortable pedicled inset. Superficial
circumflex iliac artery perforator, anterolateral thigh, gracilis,
and chimeric free flaps may each have specific advantages
depending on defect geometry and tissue requirements. The
final decision should be individualized and should
incorporate patient expectations, rehabilitation capacity,
comorbidities, resource availability, and realistic functional
goals [3].

DISCUSSION

The McGregor pedicled groin flap occupies a unique position
in contemporary reconstructive surgery. It is neither a purely
historical technique nor a universal solution. Its strength lies
in reliability, simplicity, donor-site concealment, and ability
to provide substantial vascularized tissue  without
microsurgery. These advantages remain meaningful in
trauma centers, resource-limited settings, emergency
reconstruction, and patients with complex wounds or limited
microsurgical options [23].

The main argument against the groin flap is that it requires
immobilization and staged division. In a modern
reconstructive environment, free flaps can often provide
single-stage coverage and earlier mobilization. However, this
comparison is incomplete unless institutional resources,
patient comorbidities, wound contamination, operative time,
recipient vessel status, and postoperative monitoring capacity
are considered. For a medically fragile patient, a
contaminated wound, a low-resource hospital, or an
emergency setting without microsurgical support, the
McGregor flap may be the most appropriate reconstructive
choice [24].

Recent literature suggests a renewed interest in pragmatic
reconstruction. Pedicled groin flaps continue to be reported
in degloving injuries, traumatic hand defects, finger defects,
forearm defects, chronic wounds, and low-resource
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environments. At the same time, SCIP and SCIA-based
perforator flaps have expanded the anatomical and technical
understanding of the groin donor region. This creates an
opportunity to modernize the McGregor flap rather than
abandon it [27].

For hand reconstruction, the endpoint should always be
function. A technically successful flap that results in a stiff,
bulky, poorly used hand is not an optimal result. Therefore,
reconstructive planning should include the rehabilitation
team from the beginning. The patient should understand that
secondary procedures are common and may be necessary to
improve contour, tendon glide, web spaces, scar quality, and
final function [21].

LIMITATIONS

This review has several limitations. First, it was designed as
a narrative review rather than a systematic review; therefore,
no PRISMA-based search strategy, pooled quantitative
synthesis, or formal risk-of-bias assessment was performed.
Second, the available literature on the McGregor pedicled
groin flap is heterogeneous and includes retrospective
studies, small case series, case reports, and narrative reviews.
Third, outcomes are variably reported, with differences in
defect type, patient age, mechanism of injury, flap design,
timing of division, follow-up duration, functional assessment,
and reporting of complications. Finally, institutional
resources and surgeon expertise strongly influence flap
selection, making direct comparison between pedicled groin
flaps and microsurgical alternatives difficult.

CONCLUSIONS

The McGregor pedicled groin flap remains a valuable
reconstructive option for complex hand, digital, wrist, and
distal forearm soft-tissue defects. Its durability, reliable
vascularity, large skin paddle, technical accessibility, and
lack of microsurgical requirement make it especially useful
in traumatic degloving injuries, exposed critical structures,
contaminated wounds, resource-limited settings, and patients
who are not ideal candidates for free tissue transfer. Its
disadvantages include staged division, temporary
immobilization, flap bulk, stiffness risk, donor-site
morbidity, and need for rehabilitation and possible secondary
refinement. In modern reconstructive practice, the McGregor
flap should not be viewed as obsolete; rather, it should be
used selectively within a structured algorithm that prioritizes
patient safety, durable coverage, functional recovery, and
realistic resource-based decision-making.
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