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Abstract---Introduction Extensive soft tissue defects pose a great
deal of challenge to the reconstructive surgeon.The aim of this
study is to analyse the outcome of free anterolateral thigh(ALT)
flaps for soft tissue reconstruction of defects following tumor
excision,trauma and postburn. Methods : A retrospective review of
19 patients undergoing ALT Flaps for various reasons from Dec
2018 to Jan 2021 was performed to determine perioperative
factors, demographic profile ,complications and outcomes. Results
: The mean age the study population was 47.2 years. The male to
female ratio was 2.16:1 (68.5 % male, 31.5% females). The etiology
of soft tissue defect was post- tumor resection — 47.36%, truam-
36.8%, post burn reconstruction- 10.5% . The defect sites were
most commonly leg-31.5%, upper extremity- 26.3%, buccal
mucosa- 15.7%, scalp-10.5%, tongue- 10.5%,breast- 5.2%.Flaps
were harvested from right thigh in 52% of cases and left thigh in
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58% of the cases. Donor site was closed primarily in 11 cases
(57.8%), SSG coverage was done for 8 cases ( 42.8%). The
minimum operating time was 205 minutes and maximum was435
minutes, with an average time of .............. The minimum hospital
stay post op was 12 days , maximum being 45 days.Post operative
complications were seen in 36.8% of the cases. In two cases,
revised arterial anastomosis was done while one case required
only venous revision anastomosis. Partial flap necrosis occurred
in 3 cases(15.7%), complete necrosis in 1 case (5.2%), donor site
morbidity was seen in 3 cases(15.7%). In the post-operative period
hematoma and infection occurred in 3 cases. The patients were
followed up for a period of 4 months with follow up visits at 2nd
week, 1 months and 4 months post discharge . Conclusion : ALT
Flap in experienced hands provide reliable coverage of large soft
tissue defects withexcellent esthetic and functional outcomes with
minimal donor site morbidity.

Keywords---ALT Flap, soft tissue defects,reconstruction.

Introduction

Microsurgical free-tissue transfer has revolutionised reconstructive surgery which
enables surgeons more freedom to perform radical tumor resections and single-
stage reconstruction techniques for the majority of defects.1-4. Patients with
locally advanced or recurrent disease, ablative surgery in whom can cause severe
impairments for the patient are now considered candidates for surgical
treatment.2,4. The ALT flap first described in 1984 ,due to its versatility in
size,low donor site morbidity, large tissue yield and abundant vascularity gained
popularity for soft tissue reconstruction.lt can be used for reconstruction of
defects in extremities,trunk and head and neck.5,6. Koshima et a were the first to
describe the use of ALT flap to reconstruct head & neck defects.

In 1984,Song et al described the ALT flap ,supplied by septocutaneous vessels of
lateral circumflex femoral artery.7 This was later demonstrated only to be true
only in 15% of cases, while a musculocutaneous perforator supplying 85% of the
cases.8,9 Developments in retrograde dissection techniques and intramuscular
perforator laid the foundations for harvesting muscle-sparing ALT flaps.10,11

Over the last three microsurgical reconstruction have evolved significantly with
focus on functional and aesthetic results and reducing donor site morbidity. The
anterolateral thigh flap (ALT) is a fasciocutaneous flap based on the
musculocutaneous or septocutaneous perforators of the descending branch of the
lateral circumflex femoral artery .12 Major indications of free flap include -
coverage following tumor excision or trauma. ALT has become the workhorse over
the years for skin ,soft tissue defects replacing many other flaps.13,14,15,16

Similarly, scalp being an aesthetic & functional body unit protecting the
cranium,extensive soft tissue defects of scalp present a reconstructive challenge.
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Use of local or regional flaps has always been the 1st choice for scalp
reconstruction with tissue expanders being employed for larger defects.17,18

Anatomy

ALT flap is supplied by the descending branch of lateral circumflex femoral artery
,the largest branch of the profunda femoris artery.its artery associated with two
venae commitantes traverses obliquely with the nerve to vastus lateralis within
the groove formedbetween the rectus femoris & vastus lateralis .19,20 The lateral
cutaneous nerve of the thigh can also be included for a sensory flap.

The ALT flap can be harvested with skin & subcutaneous fat when a thin flap is
desirable at the suprafascial level.19,20,21,22.At theSubfascial level- fascia lata is
included for additionalbulk ,useful for repair of dural or tendon defects or creation
of a sling support for the oral commissure. A musculo-cutaneous flap can be
harvested by including part of the vastus lateralis muscle.3,12,27,28

Surgical techniques for harvesting the ALT flap:

A line was drawn between the anterior superior iliac spine and the superolateral
border of the patell and midpoint was marked. Doppler probe was used pre- and
intra-operatively to identify a cutaneous perforator, located within 3 cm of the
midpoint .16,23. A proximal and or distal additional perforators may be present.
Skin paddle width was taken according to the size of the defect. The medial side of
the skin paddle was incised, with a proximal extension towards the anterior
superior iliac spine. The incision was taken down then the fascia was incisedafter
identifying the rectus femoris muscle by its bipennate morphology. The rectus
femoris was then retracted medially to expose the descending branch of the lateral
circumflex femoral artery in the base of the intermuscular septum. The course of
the cutaneous perforator was assessed, and additional perforators if any , were
identified. The nerve to the vastus lateralis was identified. This was accomplished
by meticulous dissection with fine scissors, bipolar cautery and small vessel
ligation clips. When all perforators were identified, the skin was laterally incised.
Working from inferior to superior, the fascia (and skin paddle) was dissected off
the underlying vastus lateralis until the most inferior

perforator was reached. This perforator was then released from surrounding
muscle, again using meticulous dissection and ligaclips. In case of usage of a
single perforator,some amount of muscle should be left adherent to it, for easy
identification of the twisting of the pedicle. The remaining perforators were
released in the same manner. Bleeding at the cut skin edges of the flap indicates
adequate perfusion by the perforators. The descending branch of the lateral
circumflex femoral artery and vein were then dissected superiorly to their
branches to the rectus femoris, which should be preserved. The pedicle was then
divided. It is often used for coverage after release of contracture. Suction drainage
was placed. The skin is closed in two layers

Material & methods:
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A retrospective analysis of 19 patients who underwent ALT Flap due to various
reasons was done in the department of plastic and reconstructive surgery, SCB
Medical College & Hospital, Cuttack from Dec 2018-Jan 2021.Patient variables
included age, sex, cause and location of the defect for which the ALT Flap was

used and complications following the ALTFlap cover.

SI No. AGE SEX LOCATION CAUSE COMPLICATIONS/
OUTCOMES
1 45 M Hand Trauma Seroma
2 52 M Scalp Post-tumor
excision
3 24 M Leg Trauma
4 46 M Scalp Post burn Mild skin
dehiscence
5 43 F Hand Trauma
6 353 M Tongue Post-tumorexcision| hematoma
7 29 F Buccal Post-tumor
mucosa excision
8 38 M Hand Trauma Venous
insufficiency
9 42 M Leg Trauma Wound
dehiscence
10 63 M Tongue Post tumor
excision
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11 48 Buccal Post tumor
mucosa excision
12 51 Leg Post tumor infection
excision
13 37 Leg Trauma
14 47 Hand Trauma Arterial
insufficiency
15 51 Leg Trauma
16 64 Buccal Post tumor
Mucosa excision
17 49 Breast Post tumor
resection
18 52 Leg Post tumor Aretrial
excision insufficiency
19 63 Upper arm,chel Post burn contracty
axilla,chest
Results

The mean age the study population was 47.2 years. The male to female ratio was

2.16:1 (

68.5 % male, 31.5% females). The etiology of soft tissue defect was post- tumor
resection —47.36%, truam-36.8%, post burn reconstruction- 10.5% . The defect
sites were most commonly leg-31.5%, upper extremity- 26.3%, buccal mucosa-
15.7%, scalp-10.5%, tongue- 10.5%,breast- 5.2%.Flaps were harvested from right

thigh in 52% of cases and left thigh in

58% of the cases. Donor site was closed primarily in 11 cases (57.8%), SSG
coverage was done for 8 cases ( 42.8%). The minimum operating time was 205
minutes and maximum was435 minutes, with an average time of
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The minimum hospital stay post op was 12 days , maximum being 45 days.Post
operative complications were seen in 36.8% of the cases. In two cases, revised
arterial anastomosis was done while one case required only venous revision
anastomosis. Partial flap necrosis occurred in 3 cases(15.7%), complete necrosis
in 1 case (5.2%), donor site morbidity was seen in 3 cases(15.7%). In the post-
operative period hematoma and infection occurred in 3 cases. The patients were
followed up for a period of 4 months with follow up visits at 27d week, 1 months
and 4 months post discharge .

Discussion

Reconstruction of soft tissue defects following trauma and various other causes
like posttumor surgery etc present a great challenge to the reconstructive surgeon
. Salvage, functional recovery and aesthetic appearance can be optimised if the
primary reconstruction can be performed appropriately.12,24,25

In general, we favour performing the ALT flap as a myo-cutaneous flap primarily
in situations where defect were significant in three dimensions.The inclusion of
muscle helps obliterate dead space with little associated donor site morbidity. Leg
and ankle demand a thinner and more flexible reconstruction than proximal part
of leg. We have also experience in supra thin ALT flap for post traumatic lower
third leg defect.

The LD flap is often the flap of choice for large scalp defects due to large surface
area and reliable pedicle anatomy and length.26-27.However LD flap, removes a
bulk of muscle and thus is associated with long term morbidity secondary to
shoulder stiffness limiting daily activities.

To overcome the drawbacks of LD Flap, ALT Flap has emerged as an LD
alternative for scalpreconstruction. 28,29. The advantage of ALT Flap allows a two
sureon team to work simultaneously, decreasing operating time.30,31.
Technically better harvest techniques can provide a long pedicle in most of the
cases. Postoperative radiation can be given ALT flap and is more resistant to
shearing forces than a skin graft over a muscle and offers an ideal

surface to monitor tumor recurrence. Radical tumor ablation in the head and
neck region can significantly impair function and aesthetics and usually requires
complex reconstruction,so we have found that ALT Flap possesses many qualities
that make a flap ideal for head and neck reconstruction, like good match for
recipient site tissue characteristics, the option for sensory innervation and
flexibility in design, flexibility of tissue volume .

Buccal defects resulting from cancer ablation can be divided into partial and full
thickness. The ALT flap can be safely thinned intraoperatively, making it
appropriate for partial- thickness cheek defects reconstruction .32. even though
the radial forearm flap is also appropriate for such situations, the ALT flap leaves
a less conspicuous donor site with less morbidity. Full-thickness cheek defects
involving the oral lining, buccal fat, masseter and facial skin present more
challenging reconstruction, particularly if the oral commissure is involved.
Reconstruction of such defects with the radial forearm flap results improper
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esthetic and deficient functional outcomes. Thus when the oral commissure is
involved, thefolded ALT flap is our preferred option.

We have also used two ALT Flaps for tongue reconstruction following oral
malignancy. ALTFlap is the 1st choice for such cases as it provides more bulk and
easier insettibilty .

Conclusion

Despite being some variations in its vascular pedicle,the ALT flap offers
advantages :easy and rapid harvestment, ; long and large vascular pedicle; a
reliable cutaneous skin paddle, and bulk adjustment by trimming the flap,
suitable for use in the forearm and thenar eminence; are keys to the successful
transfer of the flap for immediate reconstruction of upper extremity defects. As in
most other soft tissue defects that have been reported in the literature recently,
with its evident functional and aesthetic advantages, the ALT flap can be
considered an excellent alternative for most soft tissue defects

Though numerous other locoregional ,free flaps have been described, most are
inferior thanthe ALT flap for head and neck reconstruction, because they variably
fail to offer a sufficientnumber of these advantages. The diversity that the ALT flap
offers allows its use for most indications in head and neck reconstruction,
including those of the intraoral, tongue, buccal, midface, and scalp regions.
Resultant donor-site morbidity is low and hidden when compared with other
available flaps

Thus ALT flap reconstructions can be performed suits the diverse tissue
requirements and in selected patients, ALT flaps can provide good surgical and
functional results
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SI No. AGE SEX LOCATION CAUSE COMPLICATIONS/
OUTCOMES
1 45 M Hand Trauma Seroma
2 52 M Scalp Post-tumor
excision
3 24 M Leg Trauma
4 46 M Scalp Post burn Mild skin
dehiscence
5 43 F Hand Trauma
6 53 M Tongue Post-tumor hematoma
excision
7 29 F Buccal Post-tumor
mucosa excision
8 38 M Hand Trauma Venous
insufficiency
9 42 M Leg Trauma Wound
dehiscence
10 63 M Tongue Post tumor
excision
11 48 F Buccal Post tumor
mucosa excision
12 51 M Leg Post tumor infection
excision
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13 37 Leg Trauma
14 47 Hand Trauma Arterial
insufficiency
15 51 Leg Trauma
16 64 Buccal Post tumor
Mucosa excision
17 49 Breast Post tumor
resection
18 52 Leg Post tumor Aretrial
excision insufficiency
19 63 Upper arm, Post burn
chest contracture

axilla,chest
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Fig 1: Post traumatic leg defect reconstructed with free ALT Flap and follow up picture after 1
month.
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Fig 2 : Post tumor excision — reconstruction of scalp defect with ALT free flap
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Fig 3 : post burn contracture- excision and reconstruction by ALT Flap.
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Fig 4 : post mastectomy- ALT Flap reconstruction



1758

Fig 6 : post traumatic upper limb defect- reconstruction with ALT free flap ; follow up after 2 months.



