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Case Report

Microsurgery in complex trauma of pelvic limb in a pediatric patient:
case report
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ABSTRACT

Complex trauma is defined as the condition secondary to the exchange of kinetic energy of two or more tissues in one
limb. This entity is a surgical emergency that can have many sequelae and can even result in limb loss. An 11-year-
old female patient presents complex pelvic limb trauma secondary to contuse injury caused by a helicopter’s rotor
blades. Pelvic limb reconstruction was performed with iliac crest bone graft, the fracture was stabilized with an
external fixator and the skin defect was covered with an anterolateral microvascular thigh flap (ALT). There was an
adequate integration of the bone graft with adequate skin coverage thanks to the ALT thigh flap. The patient presented
discreet limb shortening as consequence. Currently, microsurgery is the only medical option that meets the objectives
of limb reconstruction. Microsurgical techniques can be used in pediatric and adult patients. The success of any
recovery from complex trauma is vigorous surgical cleaning, avoiding sequential and/or multiple washes.

Keywords: Anterolateral thigh flap, Complex limb trauma, Lower limb, Micro vascular surgery, Pediatric trauma,
Reconstruction

INTRODUCTION one limb. This entity is a surgical emergency that can

have many sequelae or even the limb can be lost. To
Complex trauma is defined as the condition secondary to aCh"?V? a S_UCCESSfU| surgery, timely .treatment-w[th a
the exchange of kinetic energy of two or more tissues in multidisciplinary approach should be given and if tissue
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loss is found, necrosectomy, bone stability and
microsurgery are the best treatment options. With
reconstructive microsurgery, a hand or finger accidentally
separated from the body can now be reimplanted and
reconstruction of complex defects; such as the ones
caused by cancer, trauma or burns, can be performed.?
Primary amputation was once the fundamental treatment
for massive lower extremity injuries. With today’s
advances in microsurgical techniques, along with a better
understanding of soft-tissue, bone anatomy and
physiology, surgeons have the ability to salvage
traumatized lower extremities after high-energy injuries.?

Motor vehicle crash and falls account for 42% of the
traumatic incident in pediatrics, causing a variety of
musculoskeletal injuries with extensive soft tissue loss.®
The best available technique for reconstruction is free
tissue transfer.*

Free tissue transfer using microsurgical techniques has
become a valuable method for salvaging lower
extremities after trauma.? Many protocols have been
described to reconstruct severe lower extremity trauma
and all include the same basic principles: wide
debridement, primary fracture stabilization, early
coverage with well vascularized tissue, and skeletal
reconstruction.?6

Free flap reconstruction is a three-dimensional process
that requires considerable preoperative planning. The best
donor site should be chosen, and the flap precisely
designed to meet the needs of the recipient site. These
types of surgeries present a challenge because of the
presence of two separate surgical fields, both requiring
extensive work and the precise coordination of the
surgical team to achieve a successful procedure.!

CASE REPORT

An 11-year-old female patient presents complex pelvic
limb trauma secondary to contuse injury caused by a
helicopter’s rotor blades (Figure 1).

Figure 1: (A) Trauma complex of left pelvic limb,
devitalized tissue. (B) Adequate surgical cleaning with
necrosectomy after bone stability, by external fixator.

The incident happened in the town of Ixtepec, Oaxaca,
Mexico. The helicopter was going to provide help and
fell due to a mechanical failure. The patient was treated
by the Secretary of National Defense (SEDENA) service

and limb amputation was proposed. However, the health
authorities requested support from the National
Rehabilitation  Institute where the pelvic limb

reconstruction was performed with iliac crest bone graft,
the fracture was stabilized with an external fixator and
the skin defect was covered with an anterolateral
microvascular thigh flap (ALT). (Figures 2, 3, 4).

Figure 2: (A): Marking of the anterolateral thigh flap,
9 x 15 cm. (The red dot is the perforator blood vessel).
(B) Flap Lift (C) Dissection of the recipient vessels
(anterior tibialis) (D) Final result: ALT flap with
external fixation device.

Figure 3: (A) Anteroposterior radiograph, (B) Lateral
radiograph of the left leg. (C) Anteroposterior
radiography, (D) Lateral radiograph of the left leg
after one year. There is alignment of the bone
fragments as well as the formation of bone trabeculae
through the continuity solution sites, which suggests
complete consolidation.

Multifragmented bone tissue is observed at the level of
the distal third of the tibial and peroneal diaphysis, slight
displacement and angulation of the bone fragments can
be appreciated.

Figure 4: (A) Anteroposterior 3D tomographic
reconstruction, (B) Lateral 3D tomographic
reconstruction of the left leg. The proper alienation of
bone fragments at fracture sites is observed in detail.
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There is a slight increase in density at the level of fracture
sites which may suggest incipient formation of
endoscopic callus. There are radio bale images with
density in metallic range in relation to post-surgical
material (Figure 3).

DISCUSSION

Currently, anterolateral thigh perforator flap has become
the standard for the reconstruction of such complex
defects. The flap has two types of feeding perforator:
septocutaneous (15%), or musculocutaneous (85%). The
availability of sizable perforator ranges between 0-3
perforators, with an average diameter of 1.89-2.04 mm."8

For complex ankle defects and distal third open tibial
fractures, a free muscle flap is the treatment of choice in a
severely comminuted fracture, large volume of tissue
deficiency and presence of a deep dead space.>®

The ultimate goal of reconstructive surgery is to replace
like with like to optimally restore not only function but
also form and contour of the lower limb. Tissue defects
reconstruction has to be planned carefully, contemplating
the specific pediatric anatomy and the evolution of
children’s tissue and skeletal structures.®

Reconstruction of lower extremity defects in pediatric
patients is difficult because the skin around the foot and
ankle is thin, and there are several structures in this small
area. Debridement of dead tissue is of upmost importance
to successfully treat complex tissue defects in this area, as
well as the effective repair or reconstruct ligaments,
tendons, bones, joints, nerves, and vascular structures,
after which early tissue coverage can be achieved.* As in
adult patients, a free ALT flap can be a safe choice for
pediatric patients with minimal donor site morbidity to
treat defects following trauma around the foot and
ankles.'?

CONCLUSION

Currently, microsurgery is the only medical option that
meets the objectives of limb reconstruction: (a)
Preservation of the limb’s length, (b) adequate skin
coverage, (c) bone stability, (d) sensitive reconstruction,
(e) cost-effective (f) early discharge within 15 days as
well as an easier surgical approach in subsequent
surgeries, should they be needed. Microsurgical
techniques can be used in pediatric and adult patients.
The success of any recovery from complex trauma is
vigorous surgical cleaning, avoiding sequential and/or
multiple washes.
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