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The pedicled anterolateral thigh flap for trochanteric
pressure sore reconstruction: Technical notes to
optimize surgical outcomes
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Background The pedicled anterolateral thigh (ALT) flap has become more popular for the re-
construction of soft-tissue defects in neighboring areas. Nonetheless, few studies in the litera-
ture have explored the use of this flap for trochanteric ulcer reconstruction. The aim of our
study is to present the author's experience of utilizing the ALT flap, with a focus on technical el-
ements regarding the flap design and the tunneling method to maximize the reach of the flap.
Methods The medical records of patients who received pedicled ALT flaps for the reconstruc-
tion of trochanteric pressure sores were retrospectively reviewed. The patients' demographic
data, operative details, and postoperative complications were evaluated.

Results Between October 2018 and December 2019, 10 consecutive patients (age range, 13-
45 years) underwent 11 pedicled ALT myocutaneous flaps for trochanteric pressure sore re-
construction. Each flap was designed around the most distal cutaneous perforator that was
included in the proximal third of the skin paddle. The flaps ranged in size from 11x6 to
14x 8 cm. The ALT flap was transposed through a lateral subcutaneous tunnel in five pa-
tients, while the open tunnel technique was used in six patients. All flaps survived, and no
vascular compromise was observed.

Conclusions The pedicled ALT flap is a safe and reliable option for reconstructing trochan-
teric pressure sores. An appropriate flap design and a good choice of the tunneling method
are crucial for successful flap transposition.
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well-vascularized tissue with significant muscle bulk to obliter-

INTRODUCTION

ate the ulcer dead space, as well as providing easy transposition

Trochanteric pressure sores frequently occur as a complication
in long-term bedridden patients, especially in those with sub-
stantial flexion contracture who recline in the lateral position.
The surgical management of trochanteric pressure sores re-

quires proper flap selection; in particular, the flap should offer

for tension-free closure [1].

Although the tensor fascia lata (TFL) flap remains the work-
horse flap for trochanteric region reconstruction due to its reli-
ability and ease of harvest [2], it has significant shortcomings. In
recent years, the pedicled anterolateral thigh (ALT) flap has be-
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come more popular, and it now has an established role in recon-
struction of defects in the perineum, groin, anterior abdominal
wall, and thigh [3-7]. However, few case series in the literature
have reported utilizing the pedicled ALT flap for trochanteric
pressure sore reconstruction [8-11].

The aim of our study is to present the author’s experiences of
employing the ALT myocutaneous flap as a proximally-based
pedicle island flap for the reconstruction of trochanteric pres-
sure sores, focusing on the technical aspects of flap design and
the tunneling method in order to maximize the flap’s reach

while providing a safe flap transfer.

METHODS
Study design

A retrospective review was conducted of the medical records of
patients who underwent reconstruction of trochanteric pressure
sores using pedicled ALT flaps between October 2018 and De-
cember 2019 at the plastic surgery department of our institu-
tion. This study was performed with permission from the Insti-
tutional Review Board of the Qena Faculty of Medicine (IRB
No. SVU-MED-PLS-0134-201087) and in accordance with the
ethical standards that laid down in the 1964 Declaration of Hel-
sinki. Written informed consent was obtained from each patient.
The patients’ demographic characteristics, defect size, flap di-
mensions, tunneling technique for flap transposition, flap com-
plications, donor site morbidity, and follow-up time were evalu-
ated (Table 1).

Operative technique

All procedures were performed with the patient in the supine
position and under either general or spinal anesthesia. Surgical
treatment consisted of radical debridement with resection of all

devitalized soft tissues and ulcer bursae, followed by smoothly

Table 1. Patients data and operative results
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trimming the bony prominences of the greater trochanter (Figs.
1A, 3A). Bacteriological samples from the soft tissues and bone
were obtained in all cases. The longitudinal axis of the ALT flap
was designed along a line passing from the anterior superior iliac
spine to the lateral border of the patella. The vascular perfora-
tors that were detected by Doppler ultrasonography were usual-
ly located within a 3-cm circle on the mid-point of this line. Af-
ter the identification of all perforators, it was necessary to select
the most reliable distal skin perforator to obtain the longest ped-
icle possible and to maximize the arc of flap rotation. The de-
sired skin island was marked around the selected distal perfora-
tor, which should be placed eccentrically in the proximal third
of the flap (Figs. 1B, 2A, 3B).

The medial border of the flap was incised through the deep
fascia over the rectus femoris muscles until identification of the
yellow fatty intermuscular septum between the rectus femoris
and vastus lateralis muscles distally. Once identified, the septum
between both muscles was opened from the distal to proximal
aspects, and the rectus femoris muscle was then displaced medi-
ally away from the vastus lateralis muscle to identify the de-
scending branch of the lateral circumflex femoral artery, along
with its associated perforators [12].

After identification of the previously selected distal perfora-
tors, the desired size of the skin paddle, with a considerable part
of the vastus lateralis muscle, was then incised and dissected
quickly because intramuscular dissection of the perforators is
not necessary (Fig. 2B). The quantity of muscle harvested from
the vastus lateralis should be equal to the width of the skin pad-
dle to ensure good filling of the ulcer dead space.

Next, the vascular pedicle was dissected to the origin of the de-
scending branch of the lateral circumflex femoral artery (Fig.
2B). taking care to avoid injuring the ascending branch of the
lateral circumflex femoris artery to preserve the TFL flap for re-

construction if trochanteric pressure sores recurred [9].

Case No.  Age (yr)/sex Ulcer size (cm) Flap size (cm) Tunneling method Complication Follow-up time (mon)
1 23/M 10%x6 12Xx7 Subcutaneous None 14
2 21/M 12X 6 13X7 Subcutaneous None 12
3 40/F 13X 5 14X 6 Open None 11
4 35/M 13%x6 14 X7 Open None 9
5 45/M 12X7 13%8 Open Wound dehiscence 7
6 45/M 13X7 14X 8 Open None 6
7 13/M 10%x6 12X7 Subcutaneous None 5
8 42/F 10%x5 11X6 Open None 4
9 25/M 12X 6 13x7 Subcutaneous None 3

10 29/M 11 X6 13X7 Subcutaneous None 3

11 37/M 1M x7 13X 8 Open None 2

M, male; F, female.
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Fig. 1. ALT flap with the subcutaneous tunnel technique
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(A) Preoperative appearance of a left trochanteric pressure sore. (B) Design of a pedicled anterolateral thigh (ALT) myocutaneous flap measuring
12 X 7 cm; the flap skin paddle was designed around the most distal perforators, which were located in the proximal third of the flap. (C) Passage
of the ALT flap using the subcutaneous tunnel technique. (D) Immediate postoperative view of the ALT flap.

Upon harvesting of the flap, the pedicled ALT flap was trans-
posed into the trochanteric defect either via a subcutaneous
tunnel in the lateral thigh (Fig. 1C) or through an open tunnel
created by dividing the skin bridge between the defect and the
flap (Figs. 2C, 3C). Myotomy in the vastus lateralis muscle was
done to make a trough to inset the flap vascular pedicle. Primary
closure of the donor site was performed after drain insertion
(Figs. 1D, 2C, 3D). The postoperative protocol involved a
4-week period of strict avoidance of the lateral decubitus posi-
tion at the operative site. The appropriate type of antibiotic
therapy and duration of treatment were guided by wound cul-
tures, and patients with positive bone cultures received intrave-

nous antibiotics for 6 weeks to treat osteomyelitis.

RESULTS

Between October 2018 and December 2019, 10 consecutive
patients (eight men and two women) underwent 11 pedicled
ALT myocutaneous flaps for trochanteric pressure sore recon-
struction. Their mean age was 32.2 years (range, 13-4S years).
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All patients were paraplegic as a result of previous spinal cord in-
juries. The flaps ranged in size from 11x6 cm (66 cm?) to
14 x8 cm (122 cm?). The desired skin island was marked
around the most distal cutaneous perforator that was detected.
There were one or two distal perforators, which should be
placed eccentrically in the proximal third of the flap. All these
perforators were musculocutaneous, and were identified and
transferred together with the vastus lateralis muscle without
skeletonization. All flaps were harvested as myocutaneous flaps.
According to the method of flap transposition, we categorized
our patients into two groups. In the first group (n=S5), the ALT
myocutaneous flap was transposed through a lateral subcutane-
ous tunnel to reach the recipient. In the second group (n=6),
the open tunnel technique was used, with division of the skin
bridge between the recipient and donor sites. All flaps survived
without any vascular compromise or postoperative complica-
tions, and satisfactory coverage was achieved in all cases. All do-
nor-site wounds were closed primarily and healed uneventfully
without any complications, except for one case of small wound
dehiscence that was managed by secondary stitches. The aver-
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Fig. 2. ALT flap with the open tunnel technique
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(A) Preoperative appearance of a left trochanteric pressure sore with the design of a pedicled anterolateral thigh (ALT) myocutaneous flap mea-
suring 13 X 8 cm; the flap skin paddle was designed around the most distal perforator, which lay in the proximal third of the flap. (B) Elevation of
the ALT myocutaneous flap. (C) Immediate postoperative results of the ALT flap after passage of the flap using the open tunnel technique. (D)
Postoperative photo after 3 months.

age follow-up period was 6.9 months (range, 2-14 months) and

there was no recurrence during follow-up (Fig. 2D).

DISCUSSION

Chronic trochanteric ulcers constitute a major cause of morbid-
ity in paraplegic patients as result of greater motion over the tro-
chanter, especially when the lateral decubitus position is as-
sumed. For advanced-stage trochanteric pressure sores, the
mainstay of management is surgery, which involves wound de-
bridement followed by soft tissue coverage.

Until recently, the TFL flap has been considered the gold stan-
dard technique for the management of trochanteric pressure
sores. However, its original design has many disadvantages; for
instance, the most poorly vascularized distal portion is usually
placed into the bed of the sore, along with meaning an associat-
ed dog-ear deformity, which led surgeons to propose new modi-
fications [13-16]. Despite these successful alternatives, some
problems remain, including limited flap size that would provide

insufficient tissue for a large defect [9], alack of adequate mus-
cle bulk to fill up the potential dead space, and limited flap mo-
bility with excessive tension during closure.

We suggest that the pedicled ALT myocutaneous flap can
overcome the previously mentioned shortcomings, and should
therefore be considered as an excellent choice for reconstruct-
ing trochanteric pressure sores. However, few studies have re-
ported the use of the pedicled ALT flap for this purpose. In
2007, Chang [8] described an alternative method for trochan-
teric pressure sore reconstruction by utilizing an island pedicled
ALT musculocutaneous flap in a male paraplegic patient. In
2008, Tzeng et al. [ 10] reported the use of an ALT fasciocutane-
ous flap for trochanteric pressure sore coverage in a limited sam-
ple of four patients. In 2011, Wang et al. [9] demonstrated a
modified design of the pedicled ALT myocutaneous flap for
trochanteric pressure sore reconstruction in a large case series of
21 patients, which provided a reliable method for easy flap har-
vesting.

In our study, we consecutively used proximally-based pedicled
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Fig. 3. ALT flap with the open tunnel technique
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(A) Preoperative appearance of a right trochanteric pressure sore. (B) Design of a pedicled anterolateral thigh (ALT) myocutaneous flap measuring
14X 8 cm; the flap skin paddle was designed around the most distal detected perforator (red dot), which should be found in the proximal third
of the flap. (C) Passage of the flap using the open tunnel technique. (D) Immediate postoperative view of the ALT flap.

ALT flaps to cover 11 trochanteric pressure sores in 10 patients.
To ensure excellent reconstructive outcomes with respect to
coverage of the trochanteric region with pedicled ALT flaps,
several technical aspects for successful transposition of the pedi-
cled ALT flap should be considered to extend the flap’s reach
[17]. These technical points include proper flap design regard-
ing perforator selection and the choice of the tunneling tech-
nique.

Regarding flap design, Kimata et al. [18] advised using the
most distal perforator to attain the longest possible pedicle.
Therefore, Wang et al. [9] advocated marking the entire skin is-
land of the ALT flap over the distal half of the thigh, which
mainly contains small musculocutaneous perforators, to obtain
alonger pedicle for coverage of the trochanteric region. Howev-
er, in our study, the desired flap size was designed around the
most distal perforator detected using Doppler ultrasonography,
which should be placed eccentrically in the proximal third of the
skin paddle. All flaps could be raised successfully in our patients
with a long enough vascular pedicle to transpose the flap easily
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without restricting the arc of rotation to achieve tension-free
closure over the trochanteric ulcer site.

After the completion of flap design, the ALT flap was raised as
a pedicled myocutaneous flap to cover trochanteric pressure
sores, as suggested by several authors [8,9]. This method allows
an easy, fast, and safe flap harvesting procedure as it does not re-
quire perforator skeletonization [9]. The muscle portion deliv-
ers robust vascularity to treat an infected wound bed; addition-
ally, it provides a bulky padding to fill the potential dead spaces,
thereby limiting the formation of seroma and hematoma, which
might compromise flap survival.

With respect to the tunneling technique, it is crucial to keep
the vascular pedicle in an absolutely tension-free position when
advancing the flap into the defect. Therefore, various tunneling
methods have been described to effectively maximize the vascu-
lar pedicle length and to place the pedicle under minimal ten-
sion [17]. In previous reports of using the ALT myocutaneous
flap for trochanteric region reconstruction, the authors [8-11]
were able to pass all flaps either through a lateral subcutaneous



Vol. 48 [ No. 1 [ January 2021

tunnel or via a pathway beneath the TFL in order to reach the
trochanteric wound. In our case series, it was only possible to
perform subcutaneous tunneling of the flap to reach the recipi-
ent site safely in five patients. In the other six patients, the open
tunnel technique was used, with a division of the skin bridge be-
tween the recipient and donor sites in order to avoid excessive
compression of the vascular pedicle. We realize that the lateral
subcutaneous tunnel is considered the easiest route for passing
the flap to the defect in underweight or normal-weight patients
who have relatively minimal subcutaneous fat in their thighs.
Moreover, we believe that this tunneling technique is a more ac-
ceptable transfer method in older patients with potentially atro-
phic thighs or in Asian populations with inherently thin subcu-
taneous fat in their thighs, as reported in previous studies [8-
11]. However, the open tunnel technique has been proposed as
a safer route, especially in overweight or obese patients with a
significant amount of subcutaneous fat in their thighs. The deci-
sion regarding the choice of tunneling method is made intraop-
eratively. The skin portion of the flap has a thick fatty layer,
which makes the flap bulky. In addition, these patients have a
significantly thick lateral subcutaneous tunnel, making it rela-
tively difficult from a technical standpoint to pass a bulky flap
without placing excessive tension on the flap vascular pedicle.
Consequently, we believe that an open tunnel passageway is
necessary in these patients to minimize the risk of pedicle com-
pression, to maximize the flap reach, and to obtain tension-free
closure. Additionally, there is a possible risk of avulsion of the
vascular pedicle during flap transfer due to possible excessive
tension.

Furthermore, we agree with Kua etal. [19] and Wang et al. [9],
who recommend incising part of the anterior border of the vas-
tus lateralis muscle in order to make a trough, for easy insetting
of the flap pedicle. The amount of muscle to be excised depends
on the situation. This maneuver allows a more direct path for
the pedicle and reduces tension from pedicle stretching.

The pedicled ALT myocutaneous flap achieves excellent re-
constructive outcomes for reconstructing trochanteric pressure
sores; therefore, we suggest that the pedicled ALT flap should
be the first option for trochanteric ulcer reconstruction. It pro-
vides a large, durable skin island and a bulky muscle for soft tis-
sue defect coverage and to fill up the ulcer dead space [20], re-
spectively. However, several strategies in flap design and tunnel-
ing should be highlighted to maximize the flap’s reach. Incorpo-
rating the most distal perforator into the designed skin paddle is
suggested to obtain an adequate pedicle length. Although tun-
neling of the flap through a lateral subcutaneous tunnel is ad-
vised in thin patients to minimize scarring, it is a risky approach

in overweight or obese patients with a significant amount of
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subcutaneous fat in their thighs. For this reason, the open tunnel
technique is advocated for safer flap transfer to avoid the risk of
pedicle compression.

The pedicled ALT flap is a safe and reliable option for recon-
structing trochanteric pressure sores. Appropriate flap design
and a suitable choice of the tunneling method are essential for
successful transposition of the flap for reconstruction of the tro-
chanteric region.

This is a relatively small retrospective case series with the cor-
responding inherent limitations; therefore, more cases are need-
ed to highlight the differences between the two tunneling meth-
ods and to clarify when to choose one technique over the other.
We also need to identify the factors that affect the selection of
the open technique and to clarify whether this choice is related
only to patients’ body habitus or body mass index, or other fac-
tors such as pedicle length, which may be shorter in overweight

patients.
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