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Summary: Patients without proper covering of the bone stump with soft tissues
after below-knee amputation have limited opportunities for prosthesis. The result-
ing high degree of disability severely restricts their proper functioning in social
and professional life. The commonly used significant reduction of the bone length
for local coverage limits rehabilitative options to the less comprehensive prosthe-
sis. We aimed to describe a delayed reconstruction with soft tissues of the lower leg
stump using free anterolateral thigh flap as an alternative surgical method allow-
ing for optimal prosthesis. A 20-year-old patient was consulted because of right
lower leg stump, covered only with a skin graft following posttraumatic amputa-
tion. Previously, the patient had ineffective attempts of using a prosthesis. He asked
to determine the possibility of recovering the functionality of the lower limb. We
performed reconstruction of soft tissues of the stump with a free anterolateral
thigh flap. Postoperatively, the patient achieved good coverage of the remaining
part of the tibia with a thick layer of soft tissues, allowing the subsequent adequate
forming of the stump. Therefore, a fixed prosthesis with the dynamic foot could be
implemented. A significant increase in physical activity contributed to a full return
to the patient’s professional and private life. In conclusion, the free anterolateral
thigh flap provides a robust amount of good-quality tissues for supportive func-
tion of the lower limb stump. The resulting adaptation of the stump to numerous
modern prosthetic devices significantly increases the range of physical activity and
contributes to the full return of the patient to their professional and private life.
(Plast Reconstr Surg Glob Open 2024; 12:¢5905; doi: 10.1097/GOX.0000000000005905;
Published online 11 June 2024.)

ransection of the lower limb, whether posttraumatic

or a consequential surgical intervention, precipi-

tates a significant diminution in supportive, loco-
motor, and aesthetic functions, markedly deteriorating
the patient’s quality of life." Nonetheless, it constitutes a
pivotal phase in multifaceted surgical treatment, wherein
prosthetic integration can substantially restore limb func-
tionality.” Individuals with lower limb stumps, through
advanced prosthetic solutions, can efficaciously resume
professional pursuits, partake in athletic endeavors, and
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attain a semblance of the social autonomy previously
thought unattainable.

Within this surgical milieu, the Ghormley proce-
dure traditionally facilitates adequate soft tissue cover-
age, an imperative for successful prosthesis assimilation.’
However, complexities arising from the injury’s nature
frequently impede immediate coverage. Here, a delayed
free anterolateral thigh (ALT) flap procedure was initially
described in a preliminary report and short-term follow-
up as a novel and innovative technique.’

In our report, a delayed ALT flap technique emerges
as a comprehensive alternative, enhancing the scope of
reconstruction, emphasized by the ensured integrity
of the targeted postoperative care, thereby optimizing
prosthesis integration for individuals post below-knee
amputation.

Disclosure statements are at the end of this article,
following the correspondence information.

Related Digital Media are available in the full-text
version of the article on www.PRSGlobalOpen.com.
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In our outpatient facility, a 20-year-old patient pre-
sented b months subsequent to a right lower leg trauma,
presenting with an 8-cm proximal third of the tibial
stump, initially managed with a skin graft after a crush
injury. (See figure, Supplemental Digital Content 1, which
displays the patient after posttraumatic amputation of the
rightlower leg, incomplete soft tissue coverage of the bone
in the stump. http://links.lww.com/PRSGO/D288.) The
defect spanned 15cm x 14cm. A history of unsuccessful
prosthetic fittings, due primarily to insufficient soft tissue
coverage, significantly disrupted the patient’s socioprofes-
sional existence. Discomfort in fitting prosthetics and bear-
ing weight, attributed to pain at bony prominences and
load-bearing areas, necessitated an alternative approach.
Given the constraints associated with local flap options, a
resolution was made to undertake integumentary recon-
struction using an ALT flap, noted for its minimal donor
site morbidity and optimal healing propensity.”*

Preoperative angiography revealed compromised
ipsilateral popliteal vessels with normal vascularity oth-
erwise noted in adjacent areas, though distal arteries
of the affected lower leg remained elusive. (See figure,
Supplemental Digital Content 2, which displays the angi-
ography of the right lower limb, showing impaired vas-
cularity at the right knee level. http://links.lww.com/
PRSGO/D289.) The pedicled flap was deemed unsuitable
due to a mismatch between defect location and perfora-
tor positioning, resulting in insufficient pedicle length.
The reconstructive process involved harvesting a 14cm x
12cm fasciocutaneous ALT free flap from the ipsilateral
thigh with the patient in prone position, predicated on
the descending circumflex femoral artery perforator. A
split-thickness skin graft from the right buttock was uti-
lized for donor site coverage. Microsurgical anastomosis
with the patient in supine position involved connecting
the flap’s pedicle to the right popliteal vascular stumps
end-to-side, necessitated by the intraoperative inaccessibil-
ity of the more distal posterior tibial artery. The extensive
procedure culminated in robust tibial coverage with a sub-
stantial layer of soft tissue, conducive to the development
of a well-structured stump amenable to a dynamic foot
prosthesis fitting. The patient’s convalescence concluded
with discharge 14 days postoperation.

Despite the cosmetic imperfections at the donor
site, the functional benefits were deemed substantial.
Postoperative care was critical, involving the use of an elas-
tic band and stump stocking to shape the stump into a
cylinder or truncated cone, minimize swelling, and pre-
vent contractures. The patient engaged in a comprehen-
sive rehabilitative program, initially focusing on knee joint
extension and progressively incorporating a full range of
motion exercises. To acclimate the tissue to prolonged
pressure, the flap underwent conditioning through vari-
ous techniques such as upright resistance, sponge rub-
bing, and water massages, enhancing vascularity and tissue
resilience. Twelve weeks postsurgery, the patient was refit-
ted with a prosthesis.

Atthelong-term 5-year follow-up, the flap exhibited nei-
ther atrophy nor redundancy. (See figure, Supplemental
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Digital Content 3, which displays the state after covering
the stump of the right lower leg with free ALT flap. http://
links.lww.com/PRSGO/D290.)

The patient reported extensive periods of standing and
active prosthesis utilization, spanning 40 hours weekly,
devoid of discomfort. Despite the absence of nerve anasto-
mosis, a retention of protective sensation was noted, with
the patient capable of discerning pain upon deep pres-
sure and differentiating thermal variations.

In addressing lower limb amputations, reconstruct-
ing the postamputation lower leg stump stands as an
indispensable stride toward restoring patient mobility,
enhancing life quality, and facilitating effective prosthesis
utilization. The case delineated herein demonstrates sig-
nificant surgical evolution with the application of a free
ALT flap, offering a superior soft tissue envelope crucial
for prosthetic accommodation.*

The free ALT flap is selected for its ability to create a
supportive and adaptable soft tissue envelope around the
lower leg stump, which is essential for the successful fitting
and comfortable use of a prosthesis.” This method allows
for the preservation of limb length, provides a thick layer
of soft tissue coverage over the bone, and facilitates the
formation of a stump that can accommodate a dynamic
foot prosthesis, thereby enhancing the patient’s physical
activity and enabling a full return to professional and pri-
vate life. The ALT flap’s adaptability, minimal donor site
morbidity, and effective integration into the patient’s anat-
omy make it the optimal choice for creating a functional
stump that integrates seamlessly with diverse prosthetic
configurations.

Advanced microsurgical techniques pivotal to the ALT
flap’s transfer, coupled with a strategic emphasis on limb
length conservation, mirror significant advancements in
postamputation limb reconstruction, reflecting a nuanced
appreciation of the functional and psychological ramifi-
cations of limb loss.® Opting for delayed reconstruction
permitted comprehensive stump and patient preparation,
enhancing outcomes in terms of pain alleviation, tissue
stability, and overall functionality.’

The case further illuminates an encompassing man-
agement strategy involving delayed reconstruction with
the ALT flap, accompanied by a postoperative regimen
tailored to the patient’s long-term functional requisites
and the initial injury’s particularities. Rigorous stump
management, combined with rehabilitative exercises
and sensory re-education, underscores a holistic patient
care approach, substantially contributing to the ultimate
success of the prosthetic fitting and augmenting patient
mobility and comfort."

Conclusively, the presented case of lower leg amputa-
tion stump reconstruction utilizing a free ALT flap exem-
plifies the successful application of intricate reconstructive
techniques, significantly augmenting prosthetic outcomes.
This case imparts novel insights by showcasing the merits
of delayed ALT flap reconstruction, underscoring the crit-
icality of limb length preservation, and emphasizing the
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comprehensive postoperative care necessary for optimal
stump conditioning, with long-term outcome assessment.
These contributions are invaluable to the existing body of
literature, offering guidance and motivation for amelio-
rating amputation and prosthetic outcomes in analogous
scenarios.
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