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ABSTRACT

Background: Reconstructing abdominal wall defects has been a difficult 
task for surgeons. The abdominal wall defects range from defects of only 
soft tissue to full thickness defects including all the three layers of the 
abdomen. Only soft tissue defects are commonly caused by peritonitis and 
laparotomies, and full thickness defects can occur from en bloc resection of 
tumours as well as trauma. Treatment options available include component 
separation, partition technique, flap coverage, and more recently acellular 
dermal matrix. 

Methods: This retrospective study done between 2016 and 2020 where 20 
patients were operated for abdominal wall defect using Pedicled ALT flap 
in the Department of Plastic and Reconstructive Surgery, Sawai Man Singh 
Hospital, Jaipur, Rajasthan, India.

Results: The study consisted of total 20 patients, 14 males and 6 females. 
Eight patients were post electric burn, 5 patients had suffered trauma, 4 
patients underwent resection of abdominal wall tumour and 3 patients were 
post laparotomy for peritonitis. Mean age of patients was 48 years (range 
from 36 to 62 years). Mean fascia defect size was 14.2 cm (range 12.2 to 16.4 
cm). Mean operative time was 170 minutes (range from 140 minutes to 220 
minutes). Postoperative hospital stay ranged from 8 days to 24 days (mean- 
12 days).

Conclusion: Pedicled ALT flap has expanded the armamentarium of plastic 
surgeons for reconstruction of abdominal wall defects. 
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INTRODUCTION

Reconstructing abdominal wall defects has been a difficult task for 
surgeons. The abdominal wall defects range from defects of only soft 
tissue to full thickness defects including all the three layers of the 
abdomen. Only soft tissue defects are commonly caused by peritonitis 
and laparotomies 1-4, and full thickness defects can occur from en bloc 
resection of tumours 5 as well as trauma. Electric burns can cause both 
soft tissue as well as full thickness defects.
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The musculature of lateral abdominal wall is 
composed of three layers. The most superficial 
layer is made by external oblique, under which 
lies internal oblique and the deepest one is the 
transverse abdominis. The fibres of external oblique 
are in superolateral to inferomedial direction, those 
of internal oblique lie perpendicular to the external 
oblique. Transverse abdominis muscle fibres run 
horizontally. Each of these three muscles form an 
aponeurosis and that inserts into the linea alba which 
is a structure in the midline. The aponeurosis of 
these three muscles forms the anterior and posterior 
layers of the rectus sheath. Rectus abdominis muscle 
forms the muscular layer of the medial part of the 
abdominal wall. The posterior layer of the rectus 
sheath is absent below the arcuate line, which lies 3 
to 6 cm below the umbilicus 6.
An ideal reconstruction of abdominal wall is 
possible when 3 layers of abdomen including skin, 
muscle and fascia. Muscle reconstruction provides 
adequate functioning 7,8 and fascia gives protection 
from hernia and infection.
Treatment options available include component 
separation, partition technique, flap coverage, and 
more recently acellular dermal matrix. 
Pedicled ALT flap was first used by Kimata et al. 9 
for an abdominal reconstruction following which it 
has been widely used 10,11. It derives its blood supply 
from the descending branch of the lateral circumflex 
femoral artery (branch of profunda femoris artery) 
12 .
Pedicled ALT flap has following advantages: the flap 
can reach various locations such as gluteal region, 
groin, perineum and lower abdomen as the pedicle 
length ranges from 4 to 20 cm and it has a wide arc 
of reach. It has no functional deficit and donor site 
can be primarily closed for a maximum size of 21 x 
9 cm 13.
The pedicled ALT flap can be harvested as 
adipofascial or myocutaneous flap. In addition, 
tensor facia lata, vastus lateralis or rectus femoris 
can be harvested with the flap depending on the 
requirements.
In our study, we discuss the use of pedicled ALT 
flap in abdominal wall reconstruction in various 
conditions and assess the outcome.

MATERIALS AND METHODS 

This retrospective study was conducted between 

2016 and 2020 where 20 patients were operated for 
abdominal wall defect using Pedicled ALT flap in the 
Department of Plastic and Reconstructive Surgery, 
Sawai Man Singh Hospital, Jaipur, Rajasthan, India. 
The study has been evaluated by the institutional 
Ethics Committee and an approval was obtained to 
carry it out. A written and informed consent was 
obtained from the patients participating in the study.
Indications included abdominal wall defect due to 
electric burn, trauma, perforation, and malignancy.
Surgical technique: anterior superior ilia spine and 
superior- lateral border of patella are marked and a 
line joining both the points is drawn. A circle of 3 
cm radius is drawn on the midpoint of this line and 
it is divided into 4 compartments. Using hand help 
doppler, perforators were marked in this circle. Most 
of the perforators lie in inferior-lateral compartment 
of the circle. 
The flap is designed according to the defect of 
abdominal wall keeping the perforator in the center. 
Incision is given over the medial border of the 
marked flap and deepened to the subfascial layer. 
The pedicle is dissected between the rectus femoris 
and vastus lateralis muscle and perforators marked 
are carefully visualized and isolated with the pedicle. 
The tensor fascia lata lying laterally to the vastus 
lateralis muscle is included in the flap along the 
lateral markings of the flap.  
After elevation of the flap, a subcutaneous tunnel 
is created under the rectus femoris and sartorius 
muscles was prepared, and flap was transposed to 
the abdominal wall defect. The muscle of the flap is 
fixed with the abdominal wall muscle and TFL fixed 
to the abdominal fascia and negative suction drain 
placed underneath. 
Donor site is also closed primarily if possible or skin 
grafted.

RESULTS

The study consisted of total 20 patients, out of which 
14 were males and 6 females. Eight patients were 
post electric burn, 5 patients had suffered trauma, 
4 patients underwent resection of abdominal wall 
tumour and 3 patients were post laparotomy for 
peritonitis. 
Mean age of patients was 48 years (range from 36 to 
62 years). Mean fascia defect size was 14.2 cm (range 
12.2 to 16.4 cm). Mean operative time was 170 
minutes (range from 140 minutes to 220 minutes). 
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Postoperative hospital stay ranged from 8 days to 24 
days (mean- 12 days).
Fourteen patients (5 post electric burn, 5 post 
traumatic, and 4 post abdominal wall tumour 
resection) had abdominal wall defects including all 
the three layers and 6 patients (3 post electric burn 
and 3 post laparotomy) had only soft tissue defects / 
partial thickness defects (Figure 1- 8).

Patients with full thickness defects were 
reconstructed by fasciocutaneous pedicled ALT 
flap with tensor fascia lata and patients with partial 
thickness defects were reconstructed by only 
fasciocutaneous pedicled ALT flap.
One patient developed abdominal wound infection 
in postoperative period and was treated with 
dressing and antibiotics. 

     

Figure 1: A 42-year-old patient operated for abdominal wall tumour. A full thickness defect of 14 

x 8 cm after tumour resection. 

  

Figure 1: A 42-year-old patient operated for abdominal wall tumour. A full thickness defect of 14 x 8 cm after tumour resection

     

     Figure 2: Markings of pedicled ALT flap  

  

Figure 2: Markings of pedicled ALT flap
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  Figure 3: Intra operative picture of raised pedicled ALT flap 

  

 

   Figure 4: Flap after inset 

  

Figure 3: Intra operative picture of raised pedicled ALT flap

Figure 4: Flap after inset
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    Figure 5: Post operative picture Figure 5: Post operative picture

 

Figure 6: A 40-year-old patient with history of laparotomy for perforation, presented with 

abdominal wall defect of size around 25 x 18 cm. 

  

Figure 6: A 40-year-old patient with history of laparotomy for perforation, presented with abdominal wall defect of size around 25 x 
18 cm.
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               Figure 7: Patient was operated and defect covered with pedicled ALT flap 

  

Figure 7: Patient was operated and defect covered with pedi cled ALT flap

 

                                  Figure 8: Post operative picture 

 

Figure 8: Post operative picture
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On long term follow up, one patient developed 
hypertrophic scarring on abdomen, and one patient 
developed incisional hernia and four patients 
complained of a bulky flap. 
Patient with incisional hernia underwent mesh 
hernioplasty with no recurrence. Patients with 
bulky flap underwent flap thinning and patient with 
hypertrophic scar was treated by triamcinolone 
injection in scar.

DISCUSSION 

There are various methods to reconstruct the 
abdominal wall, including component separation, 
flaps both pedicled and free as well as recently used 
like acellular dermal matrix. In cases with bowel 
eventration and mesh infection, it is difficult to 
reconstruct composite abdominal wall defects.
For abdominal wall reconstruction, many pedicled 
flaps have been described such as, external 
obliques14, rectus abdominis 15 and the antero-lateral 
thigh (ALT) myocutaneous flap 16. Less frequently 
free tissue transfer using lattisimus dorsi (3) and ALT 
flap has also been described ALT flap is preferred 
due to its anatomical properties and versatility 17, 
and when raised with fascia lata a better functional 
repair is possible as it gives strength and reduce the 
risk of eventeration in future. The vastus lateralis 
muscle will work like abdominal wall muscle, rectus 
abdominis 16,18,19.
Mathes et al. suggested to use flap cover in complex 
abdominal wall reconstruction especially where 
attempts had been made with mesh and it got 
infected 4. In cases where there is infection present 
use of flaps has its advantages as they bring in healthy 
vascularised tissue and there is better wound healing 
and antibiotic delivery as well 16,20.
ALT flap was first described by Song et al 18 as a free 
flap, and since then the flap has been routinely used. 
It has now expanded the armamentarium of plastic 
surgeons for skin and soft tissue reconstruction. In 
the past few years, popularity of pedicled ALT flap 
has increased considerably. For abdominal wall 
reconstruction, the ALT flap has been successfully 
used 19,21-23. Its vascular pedicle is long and reliable, 
and due to its versatility, flap can be designed 
accordingly to match the defect which requires 
reconstruction. In some case reports, it has been 
shown the flap sizes up to 38 x 20 cm (760 cm2) can 
be raised 24. Raising a pedicled flap is less complex 

and takes less time as compared to the free flap 25.
The perforators on which pedicled ALT is based 
are present near mid-thigh because of which the 
length of the pedicle is more as compared to the 
TFL flap, which has its pedicle as its proximal end 

(9). The blood supply of the ALT flap is also more 
reliable blood supply as it is a “true” perforator flap 
based 80% of the time on the musculocutaneous 
perforators traversing the vastus lateralis muscle 26. 
Pedicled ALT flap is more useful as compared to free 
flaps especially in high-risk groups where a failure 
of free flap will lead to complete necrosis of the 
flap whereas pedicled flaps can escape with partial 
necrosis even if some complications arise.
Statistical analysis suggests that patients undergoing 
partition technique have a higher risk of 
postoperative complications if the fascia defect size 
is larger than 11.35  cm 27. Therefore, the partition 
technique is indicated in patients with delayed 
abdominal wall reconstruction (more than 6 months 
since exploratory laparotomy) and fascia defect size 
smaller than 11.35  cm. The pedicled ALT flap for 
abdominal wall closure expands abdominal volume, 
preserves the blood supply to the abdominal wall, 
and decreases the risks of compartment syndrome; 
therefore, the flap is an option for immediate 
abdominal wall reconstruction for patients with 
major trauma, abdominal wall defect due to deep and 
wide excision 28, delayed abdominal reconstruction 
(less than 6 months since exploratory laparotomy), 
and delayed abdominal reconstruction (more than 
6 months since exploratory laparotomy) with fascia 
defect size larger than 11.35 cm.
In our study we have used fasciocutaneous pedicled 
ALT flap with tensor fascia lata in patients with full 
thickness defects so as to have extra support to the 
abdominal wall. 
One patient in our study developed incisional 
hernia and was treated by mesh hernioplasty. One 
patient developed hypertrophic scarring and after 
waiting for 3 months, triamcinolone injection in 
scar was give thrice at 3 weeks interval, following 
which the scar settled. All patients were advised to 
wear abdominal binders for 6 months.

CONCLUSION

Pedicled ALT flap has expanded the armamentarium 
of plastic surgeons for reconstruction of abdominal 
wall defects. 
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