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Reverse anterolateral thigh flap: a reconstruction 
option for the lower limbs
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Retalho anterolateral da coxa reverso: uma opção de reconstrução 
para os membros inferiores

Introduction: Cutaneous and soft tissue reconstruction in the 
region around the knee is often challenging for the plastic surgeon 
and aimed at providing good knee joint function with acceptable 
aesthetic appearance. Surgical planning requires considering 
the simplest technique that leads to wound closure, with minimal 
morbidity in the donor area. The literature has reported only 
few cases of the use of the reverse anterolateral (ALT)  flap for 
defects in the popliteal fossa, knee, and leg proximal portion. The 
objective is to describe a series of cases of patients who underwent 
reconstruction with a reverse ALT flap for wounds in the popliteal 
fossa, knee, and upper third of the leg. Methods: Among four 
patients, three received popliteal fossa reconstructions and one 
received knee and leg proximal third reconstructions. All the 
patients underwent wound/tumor extensive resection, dissection 
of the reverse ALT flap, and transposition to the defect. Results: 
During follow-up for 2 to 18 months, minimal morbidity was 
observed in the donor area, with a total coverage of the defect, 
optimal functional result of the affected limb, and good aesthetic 
result. Only one case had a partial necrosis (15%) of the flap due 
to hematoma and pedicle compression. In the other patients, no 
evidence of flap failure, dehiscence, seroma, or infection were found. 
Conclusion: The reverse ALT flap was a viable option, presenting 
good functional and aesthetic results for cutaneous and soft tissue 
reconstructions in the popliteal fossa, knee, and upper third of the leg.
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INTRODUCTION

Cutaneous and soft tissue reconstruction in the 
region around the knee is often challenging for the plastic 
surgeon and aimed at providing an acceptable aesthetic 
appearance associated with good knee joint function1. 
A well-vascularized tissue is necessary to ensure good 
wound healing, with local and free flaps among the 
surgical options.

Local flaps are usually in or near the lesion and 
have limitations regarding the size and length of the 
vascular pedicle, which is relatively small2. As for the free 
flaps, besides being a more complex procedure in the 
reconstructive ladder of plastic surgery, microvascular 
anastomosis technical difficulty due to the depth of the 
recipient vessels3,4.

 Surgery planning requires the simplest technique 
that will lead to wound closure, with the minimum 
morbidity in the donor area5. The fasciocutaneous reverse 
anterolateral thigh (ALT) flap, which was described first in 
1990 by Zhang et al., seems to be an effective and lasting 
option for the reconstruction of defects around the knee. 
It has a long vascular pedicle and a large cutaneous 
portion1,4,5. Since then, some studies have been published 

■ RESUMO

in the literature with success on the use of the reverse ALT 
flap in the treatment of injuries around the knee; however, 
only few reports have described its use in defects located 
in the popliteal fossa6.

In this work, a series of cases of patients who 
underwent reconstruction with fasciocutaneous reverse 
ALT flap for defects in the popliteal fossa, proximal 
region, and leg is presented.

OBJECTIVE

To demonstrate the experience of the Reconstruc-
tive Plastic Surgery Service of the Workers’ Hospital in 
Curitiba, Paraná, with lower limb reconstruction using 
the reverse ALT thigh flap. This study aimed to verify 
the safety, versatility, and reproducibility of this flap 
for the reconstruction of large wounds in the regions 
of the lower thigh, knee, popliteal fossa, and proximal 
third of the leg.

METHODS

All cases were selected from among reverse ALT 
thigh flap reconstructions performed in the last 18 

Introdução: A reconstrução cutânea e de tecidos moles na região 
ao redor do joelho é frequentemente desafiadora para o cirurgião 
plástico e tem como objetivo fornecer uma boa função articular 
do joelho com aparência estética aceitável. O planejamento 
cirúrgico requer considerar a técnica mais simples que leve ao 
fechamento da ferida, com mínima morbidade na área doadora. 
Há poucos relatos do uso do retalho anterolateral (ALT) reverso 
na literatura, em se tratando de defeitos na fossa poplítea, joelho 
e porção proximal da perna. O objetivo é descrever uma serie 
de casos de pacientes submetidos à reconstrução de ferida em 
fossa poplítea, joelho e terço superior da perna com retalho 
ALT reverso. Métodos: Quatro pacientes, dos quais 3 eram 
reconstruções de fossa poplítea e 1 reconstrução de joelho e terço 
proximal da perna. Todos submetidos à ressecção ampla da ferida/
tumor, dissecção do retalho ALT reverso, e transposição para o 
defeito. Resultados: Follow-up de 2 a 18 meses, evidenciando-se 
morbidade mínima para área doadora, com cobertura total do 
defeito e ótimo resultado funcional do membro afetado, com 
bom resultado estético. Apenas em um dos casos evidenciou-
se sofrimento e necrose parcial (15%) do retalho devido a 
hematoma e compressão do pedículo, nos demais não foi 
evidenciado sofrimento dos retalhos, deiscência, seroma ou 
infecção. Conclusão: O retalho ALT da coxa reverso mostrou-
se uma opção viável, apresentando bom resultado funcional 
e estético para a reconstrução cutânea e de tecidos moles 
na região de fossa poplítea, joelho e terço superior da perna.

Descritores: Retalho perfurante; Procedimentos cirúrgicos 
reconstrutivos; Extremidade inferior; Retalhos cirúrgicos.
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months in the plastic and reconstructive surgery service. 
Of the 4 cases selected, 3 were for reconstruction of 
the popliteal fossa and 1 was for reconstruction of the 
upper third of the leg. Follow-up for 2 to 18 months was 
conducted for the patients, and questions were asked 
about the member function, aesthetics, and overall 
satisfaction with the procedure. In addition, all surgical 
complications inherent to the procedure and other 
interventions needed were discussed. 

The technique of lifting the anterolateral flap 
of the reverse thigh was performed as described in 
the following steps: 1. Marking of the donor area was 
comprised of an ellipse of the previously debrided wound 
size in which the center was comprised of the midpoint 
of a traced line between the anterior superior iliac 
crest and the lateral border of the patella (Figure 1). 2. 
Incision of the medial portion of the marking. 3. Medial-
to-lateral subfascial dissection, locating the perforator of 
the descending branch of the lateral femoral circumflex 
artery (LFCA). 4. Incision of the lateral portion of the flap 
and detachment of the fasciocutaneous flap. 5. Dissection 
of the perforator artery from the LFCA trunk to the 
lateral superior genicular artery (LSGA). 6. Clamping 
and sectioning of the proximal portion of the LFCA, 
with the flap fed by the LSGA. 7. Elaboration of the 
subcutaneous tunnel in the knee region.

This study was approved by the ethics and 
research committee of the Worker’s Hospital, with 
registration No. 69703617.9.0000.5225.

RESULTS

Case 1

A 24-year-old man fell from a 2-m height and 
incurred a tibial plateau fracture, which was surgically 
treated with placement of two plates through the 
posterior access, which evolved with infection and 
dehiscence of the surgical wound. After 8 months of 
conservative treatment, use of an anterolateral reverse 
thigh flap was proposed.

Physical examination revealed an unstable wound 
of 3 × 3 cm in size in the popliteal fossa region with 
adjacent tissue contraction (Figure 2).

The surgery started with wound excision and 
debridement of the scar tissue around it. The flap was 
released in accordance with the technique described 
in our methodology. The flap was then transposed to 
the defect in the popliteal fossa, passing through the 
subcutaneous tunnel created in the medial knee region 
(Figure 3). The donor area was closed primarily and a 
cast-splint was placed, keeping the knee in extension 
to prevent bending of the vascular pedicle. In the 
immediate and 10-month postoperative periods, the area 
had a good appearance (Figures 4 and 5).

Figure 1. Reverse anterolateral thigh flap. Schematic drawing.

Figure 2. Initial lesion of case 1.

Case 2

A 30-year-old woman with a history of exposed 
fracture of the proximal tibia was treated with Ilizarov 
external fixation, which resulted in a large scar retraction 
and unstable wound that limited the complete flexion 
of the left leg.
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Figure 3. Mobilization of the flap in case 1.

Figure 4. Final result of case 1.

Figure 5. Appearance of case 1 10 months after operation.

The physical examination revealed an unstable 
wound of 2.5 × 2.5 cm in size in the anterolateral 
proximal leg region (Figure 6). Thus, reconstruction of 
the region was planned with a reverse ALT flap.

Figure 6. Anterior view of the initial lesion of case 2.

Figure 7. Final result of case 2.

Surgery was started with the dissection and 
location of the LSGA once the patient had retraction 
in the anatomical region of the LSGA, which was 
then followed by wound excision and debridement of 
the surrounding scar tissue. The next steps were as 
described in the methodology, with only one difference. 
In this case, elaboration of tunnel was not necessary for 
the pedicle, as the incision was in communication with 
wound resection. At the end of the procedure, a suction 
drain was placed in the donor and recipient areas. The 
final appearance was good (Figure 7).
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Figure 8. Posterior view of the initial lesion in case 3.

Figure 9. Marking of the flap in case 3.

Figure 10. Marking of the initial lesion and posterior view of case 3.

Figure 11. Release of the flap in case 3.

Case 3

A 40-year-old woman had a history of resection of a 
liposarcoma in the right popliteal region, complemented 
by post-resection radiotherapy, which evolved with a 
large chronic wound and local radiodermatitis for a 
period of 3 years.

Physical examination revealed an unstable 7×4cm 
wound in the right popliteal fossa (Figure 8). Hence, 
reconstruction of the region was planned with a reverse 
anterolateral thigh flap (Figure 9).

Marking of the donor area and flap release 
followed the steps described in the methodology. In this 
case, the anatomical variation made the artery dissection 
difficult because the LFCA perforator that nourished 
the flap had a proximal origin. Thus, the level of ligature 
was almost at the emergence of the deep femoral artery. 
After confirmation of adequate retrograde flux of the 
LSGA, the proximal ligation of the LFCA was safely 
conducted. Next, excision of the chronic wound with 
the radiodermatitis area (Figure 10) was performed, and 
the flap transposed to the defect of the popliteal fossa, 
passing through a subcutaneous tunnel created in the 
lateral region of the knee (Figures 11 and 12). The wound 
and donor areas had a pleasing final appearance (Figures 
12 and 13) at 3 months after operation (Figure 14).
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Figure 13. Final appearance of the donor area in case 3.

Figure 12. Final appearance of the lesion in case 3.

Figure 14. Appearance 3 months after operation in case 3.

The oncological surgeon began surgery with a wide 
resection with safety and tumor-free margins. The 
resection went deep into the posterior joint capsule of 
the knee, encompassing 15 cm of the common fibular 
nerve and insertion of the medial and lateral heads of 
the gastrocnemius muscle (Figure 16).

Next, the popliteal fossa reconstruction was started, 
with dissection of the sural nerve for microsurgical 
graft and nerve reanastomosis with interposition of the 
common fibular nerve graft. The nerve suture performed 
was epineural with the use of fibrin glue. Once the nerve 
graft was performed, dissection of the reverse ALT flap 
was started, following the technique described in the 
methodology (Figure 17).

Patients 1 to 4 were followed up for 18, 11, 4, and 2 
months. The only complication occurred in case 2, which 
had a postoperative hematoma in 15% of the flap area. 
The debrided flap was subsequently grafted successfully. 
In case 1, thinning of the flap with liposuction was 
performed. In cases 3 and 4, no other interventions 
were needed.

Regarding limb function and resolution of the 
baseline problem, all the cases showed good results. 
From the aesthetic point of view, the only case that 

Case 4

A 35-year-old male patient presented a large 
fibrosarcoma on the right popliteal fossa, with infiltration 
of noble structures.

Physical examination revealed a large tumor in 
the right popliteal fossa of 10 × 10 cm in size, fixed to 
the depth. Magnetic resonance imaging of the right 
knee detected an invasion of the common fibular nerve, 
posterior joint knee capsule, and medial and lateral 
heads of the gastrocnemius muscle of the right lower 
limb. No invasion of the popliteal artery or lateral 
genicular arteries was identified. Therefore, tumor 
resection with reconstruction of the region with reverse 
anterolateral thigh flap was planned.

The marking of the donor area was comprised 
of a spindle-shaped area to be resected (Figure 15). 
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Figure 15. Marking of the flap in case 4.

Figure 16. Lesion after debridement and posterior   view of case 4.

Figure 17. 14 days post-operative of case 4.

required reconsideration was case 2, which led to the 
patient’s complaint of an aesthetic impairment. Finally, 
the patients were questioned on the overall outcome of 
their procedures, all of whom were satisfied.

DISCUSSION

The knee and fossa popliteal region have inherent 
characteristics that can make even a small wound a 
challenge. Defects of the soft parts of this region may be 
accompanied by exposed bone or tendon, in addition to 
limitation in the range of joint knee movement1.

The cutaneous aspect of the anterolateral thigh 
region has an excellent vascular communication 
network, which allows the elevation of large ALT flaps 
with only one good-caliber perforator7. Consequently, the 
reverse ALT flap is a well-established option for defects 
in the knee region and has grown in popularity8.

The vascular base of this flap is the anastomosis 
between the descending branch of the LFCA and LSGA, 
which is located approximately 3 to 10 cm above the 
lateral border of the patella. This connection maintains 
a constant cutaneous perfusion through a retrograde 
blood flow, which was clearly described by Pan et al.6, 
which is enough for flap survival (Figure 1).

The reverse ALT flap has many advantages as 
follows: 1. long pedicle, large caliber, and enough blood 
supply; 2. large size and range of arc rotation; 3. The 
thickness of the flap is thinner than that of the muscle 
cutaneous flap; and 4. small morbidity of the donor 
area.4,9

Among the inconveniences described in this 
procedure are the risk of venous congestion due to 
long retrograde flow and arterial impairment due to 
compression or kinking of the pedicle4, which occurred 
in only one case (case 2) due to hematoma under the 
flap. In all the other cases, no complications occurred.

As it is a fasciocutaneous flap and allows primary 
closure of the donor area, the reverse ALT flap generates 
a purely aesthetic sequela. Another flap option to be 
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used in the reconstruction of lesions of this region is the 
gastrocnemius muscle flap, which ends up generating a 
functional sequela of the limb.

Free flaps are also another option for reconstruction 
of this region, but to create these flaps, a highly 
specialized professional is needed, as well as specific 
materials such as a surgical microscope, which is often 
an unfeasible option in economically disadvantaged 
regions. Although the technique of detachment of the 
reverse ALT flap is laborious, no special material is 
needed to make this flap. Hence, it can be created even 
in regions with few resources, sparing the need for a 
microsurgery.

CONCLUSION

On the basis of the above-mentioned findings, the 
reverse ALT flap showed to be a viable reproducible 
option, presenting good functional and aesthetic 
results that are suitable for cutaneous and soft tissue 
reconstructions in the popliteal fossa, knee, and upper 
leg regions.
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