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Abstract

In the reconstruction of the mangled lower extremity, muscle flaps are well known for their reliable use in soft tissue
coverage, however, very few reports document their functional reconstruction potential as neurotized muscle flaps.
This case illustrates that free neurotized latissimus dorsi flaps are a good option for long-term functional
reconstruction in the mangled lower extremity. Our report is the first case in the literature to date describing a
subacute reconstruction with a functional latissimus dorsi in lower extremity trauma.
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Introduction

The mangled lower extremity can represent a
complex challenge for the reconstructive surgeon. With
the advancement of microsurgery, free flaps in lower
limb reconstruction changed from the last step of the
"reconstructive ladder" to one of the top standards of
the "reconstructive elevator” (1). They are safe and
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reliable options for soft tissue reconstruction of the
lower limb in various contexts such as high-energy
trauma, chronic infection, and post oncologic resections
(2). However, they are uncommon in the context of
functional muscle reconstruction, especially in trauma
patients, where the priority is soft tissue coverage. We
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hereby present a case of subacute neurotized
latissimus dorsi flap for a mangled lower extremity.

Case Report

A previously healthy 32-year-old female suffered
from mangled bilateral lower extremities post motor
vehicle accident. Her injuries included a left open mid-
shaft comminuted femur fracture with an extensive
degloving injury. This was treated acutely by the
orthopedic surgery service with intramedullary nailing
and serial debridement of the devitalized tissues. Our
plastic surgery service was consulted three weeks after
the accident for coverage of the exposed knee joint and
part of the intramedullary nalil.

The distal femur was covered with a medial
transposition of the partially intact gracilis and vastus
lateralis muscles. These muscles were not disinserted
but were simply advanced. The knee was covered with
a medial gastrocnemius muscle flap. The mid-thigh soft
tissues required further debridement, resulting in more
than a 75% loss of the quadriceps femoris muscle,
leaving only the quadriceps tendon and a proximal
muscle stump. This was in the context of an exposed
fractured femur.

The functional level of the knee joint was minimal
prior to reconstruction (approximately 5 degrees of
active extension). Six weeks post-injury, our team
elected to do a free latissimus dorsi flap for
simultaneous soft tissue coverage and reconstruction of
the quadriceps femoris muscle. The flap was
anastomosed to the lateral circumflex femoral artery
and vein. The thoracodorsal nerve was coapted to a
branch of the femoral nerve that innervated the vastus
lateralis. The resting length of the muscle was
respected when inserted between the proximal thigh
muscle and the quadriceps tendon to optimize
contractibility. The muscle length was designed on the
back prior to flap elevation based on the defect size. A
split thickness skin graft was applied onto the muscle.
A posterior slab was used to keep the knee in extension
and to protect the repair. The patient's postoperative
course was complicated by femoral shaft infection and
bone loss, which were treated with intravenous
antibiotics and tricortical bone grafting of the femoral
shaft.

Eight months after the initial injury, the patient's
latissimus dorsi flap electromyographic studies
demonstrated active voluntary motor potential without
evidence of denervation. The patient had a passive
range of motion (ROM) of 80 degrees with a 55-degree
extensor lag. The patient was able to ambulate with a
cane and had regained partial extension of the left knee
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with an active flexion-extension range of 25 degrees
(Medical Research Council Grade 3). The lack of full
knee extension was in part due to an extremely stiff
knee joint, which makes the postoperative extension
obtained after the muscle transfer even more
impressive (Video 1).

Discussion

Considered as one of the most versatile flaps, the
advantages of free innervated latissimus dorsi flap have
been shown in an impressive number of different
integration  sites, including upper limb, facial
reanimation, scalp, abdominal wall reconstruction,
bladder reconstruction, and dynamic cardiac myoplasty
(2-7). In lower limb reconstructions, the free latissimus
dorsi flap has been successfully used in patients with
comorbidities such as diabetes, peripheral vascular
diseases, and infections (8). As an innervated functional
flap, its success is more thoroughly documented for
immediate reconstruction post oncologic resection (8).

In trauma literature, the free latissimus dorsi flap has
been traditionally used for challenging soft tissue
reconstructions; preserving length in amputation of the
lower extremities, lower limb reimplantation, and
revascularization (9). We performed a thorough
literature review of French and English articles through
Pubmed and Ovid, using the term "latissimus dorsi flap"
and cross-referencing methodology. This revealed only
two cases describing the use of latissimus dorsi muscle
flap as an innervated flap for functional reconstruction
of the lower extremity trauma (Table 1). The first case
presented a 16-year-old female who suffered a subtotal
amputation of her left thigh. A neurotized latissimus
dorsi was transferred acutely to replace the loss of the
guadriceps muscle (10). A ten-year postoperative
follow-up revealed excellent motor functions of the flap
with electromyographic studies confirming no sign of
denervation. The second case reported a 25-year-old
male who suffered a gunshot injury to his thigh (11). A
free latissimus dorsi flap was wused for acute
reconstruction of his quadriceps femoris. At eight
months post reconstruction, the flap showed partial
recruitment and the patient was able to perform full
active knee extension. Our patient presented nine years
after the last reported case of lower limb acute trauma
reconstruction with innervated latissimus dorsi. Our
literature review revealed scarce data on the use of
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Table 1. Review of the literature presenting all the cases of lower limb reconstruction with a functional latissimus

dorsi in trauma.

Reference Patient Etiology Repair Muscle replaced Recipient Result
timing nerve
Fanza 16 year MVA” Acute Quadriceps Femoral nerve  Ambulation
1997 [9] old (2 days) femoris loss, branch without aid at 1
female femur fracture, year post-op
exposed knee
Hallock 25 year GSwW’ Acute Quadriceps Femoral nerve  Ambulation
2004 [10] old male (7 days) femoris loss branch without aids at 6
months
Ourcase 32year MVA" Subacute  Quadriceps Femoral nerve  Ambulation with
2016 old (6 weeks)  femoris loss, branch aid at 8 months
female femur fracture,

exposed knee

‘MVA = Motor Vehicle Accident, GSW = Gun Shot Wound

functional latissimus dorsi flap in trauma patients. In
fact, this is the first case of subacute lower limb trauma
reconstruction with a functional latissimus dorsi.
Although it is still early in her post-operative course, the
electromyographic studies of our patient's transferred
latissimus dorsi as well as her clinical progression
showed signs of re-innervation and functional
integration of the latissimus dorsi in this atypical site.
This case, alongside those found in the literature,
confirm the incredible potential of latissimus dorsi not
only for soft tissue coverage but also for functional lower
limb reconstruction.

Although the latissimus dorsi has multiple inherent
advantages as a functional free flap, its donor site also
has morbidities, such as unsightly scars and high
seroma rate. Alternatives can include the rectus femoris
or tensor fascia lata, however, this would not have been
possible in our patient, as both lower extremities
suffered extensive trauma. In addition, in patients with
lower extremity trauma, the latissimus dorsi donor site
is far from the zone of injury and does not compromise
the contralateral leg. This avoids further impediment to
their ambulation rehabilitation.

Conclusion

This case report is the first case in the literature to
date describing a subacute reconstruction with a
functional latissimus dorsi in lower extremity trauma.
Postoperative results illustrate that the free latissimus
dorsi flap is not only a good option for soft tissue
coverage, but also for functional muscle reconstruction
post traumatic injury, even in a subacute context. This
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incredible potential should be used to its best capacities
to improve reconstruction in trauma patients.
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