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Abstract.12

BACKGROUND: Coverage of soft tissue defects following surgery at the trochanteric area is challenging. Revision surgery in13

case of compromised wound healing may lead to soft tissue defects requiring reconstruction with pedicled or free flaps. Previous14

access to the hip joint may jeopardize neurovascular structures relevant to the flap.15

OBJECTIVE: In this study, we evaluated if the use of a pedicled anterior lateral thigh (ALT) flap is a valuable option for soft16

tissue reconstruction.17

METHODS: In this retrospective study, seven patients were included. Defect etiology was tumor resection in one case, screw18

osteosynthesis in another case and total hip arthroplasty in three cases. All patients underwent reconstruction by proximal19

pedicled anterior lateral thigh (ALT) flap.20

RESULTS: Pedicled ALT flap was a safe procedure in all cases. One patient showed delayed wound healing with need for21

additional surgery. No further complications were observed.22

CONCLUSIONS: Pedicled ALT flap transfer represents a reliable option for soft tissue coverage in the trochanteric area after23

primary surgery such as hip arthroplasty, osteosynthesis or tumor resection.24

Keywords: ALT flap, trochanteric defect, reconstructive surgery, revision surgery, hip arthroplasty, plastic surgery25

1. Introduction26

Coverage of soft tissue defects in the trochanteric area is a persistent challenge. While hip arthroplasty27

or osteosynthesis is often a safe and reliable procedure for fractures of the proximal femur, complications28

such as infection or postoperative seroma might lead to massive soft tissue defects. Also resection of29

extensive mesenchymal tumors in this region such as sarcoma, may cause large defects without any30

reasonable option for local wound closure. Repetitive revision surgery often induces excessive scarring31

and soft tissue loss, making coverage even more difficult.32
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Due to demographic change, there are increasing numbers of geriatric and comorbid patients requiring33

hip arthroplasty and/or tumor resections. Complications such as infections and subsequent soft tissue34

deficiency are a common problem. While many of these defects are amenable to direct closure, full35

motion range will lead to dehiscence and repeat breakdown of the instable wound. Thus, a tissue transfer36

is often indicated to allow tension-free closure. To introduce well vascularized tissue into the defect,37

pedicled options exist which recruit tissue from the abdomen or thigh such as tensor fasciae latae (TFL),38

groin flap, vastus lateralis or rectus abdominis (VRAM) [1,2,3,4].39

These options are based on an intact and reliable vascular pedicle and intact muscular structures. The40

TFL, vastus lateralis and pedicled groin flap receive their vascular supply through the ascending branch41

of the lateral circumflex femoral artery (LCFA), which is often transected by the operative approach [5].42

Besides this, there is considerable donor site morbidity, especially when transferring muscular flaps into43

the defect. In many cases, VRAM requires stabilization of the abdominal wall with surgical mesh and44

may increase the risk of herniation [6].45

In contrast, transfer of perforator-based fasciocutaneous flaps from the anterior thigh (ALT) is a good46

option as it causes minimal donor site morbidity [7]. Perforators from the descending branch of the LCFA47

as vascular pedicle are unlikely to have been injured by previous access to the hip joint either through the48

anterior or lateral approach as the pedicle is found medial and inferior to the hip region (Fig. 3). uperior49

rotation of the pedicled flap into a proximal defect allows the central region of the flap, including the50

perforator, to cover the most sensitive area of the defect. This leads to reliable tissue perfusion.51

The aim of this study is to outline the benefits of harvesting a pedicled ALT flap to address soft tissue52

defects secondary to surgery in the trochanteric area after hip arthroplasty or tumor resection.53

2. Materials and methods54

2.1. Study design55

In this retrospective cohort study, seven patients that received a pedicled ALT flap in the trochanteric56

area between 2009 and 2020 were identified in a chart analysis with consent to the ethical committee.57

Three patients initially underwent total hip arthroplasty, two patients required screw osteosynthesis after58

a traumatic hip fracture, and all four subsequently showed delayed wound healing and wound dehiscence.59

Two further patients underwent resection of liposarcoma with consecutive soft tissue deficiency.60

Extracted data included age, sex, comorbidities, preoperative defect size, preoperative planning mark-61

ings, intra- and postoperative complications, infection rate and soft tissue closure (Table 1).62

2.2. Anatomical background63

Access to the hip joint via the lateral approach requires transsection of the tractus iliotibialis and/or64

medial gluteus muscle. Minimally invasive techniques in hip replacement surgery, such as direct anterior65

approach (DAA), do not require dissection of the gluteus muscle and superior layer of the tractus66

iliotibialis. When distal extension of the DAA is required, transection of the deep layer may damage the67

vascular pedicle to the TFL muscle, the ascending branch of the lateral circumflex femoral artery (LCFA),68

or the vastus lateralis muscle (Figs 1, 3) [5,8,9].69

Compartment resections in tumor cases require en-bloc-resection including the vascular pedicle of70

tractus iliotibialis and femoral quadriceps muscle.71
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Fig. 1. Operative approaches for hip arthroplasty. Direct anterior/anterolateral approach (a,b), lateral approach (c), posterolateral
approach (d).

Fig. 2. Operative approach to the vascular pedicle of ALT flap (e) F: femur, A: acetabulum, T: tensor fascia latae, MAX: gluteus
maximus, MED: gluteus medius, R: rectus femoris, S: sartorius, IP: iliopsoas, OI: obturatorius internus, VL: vastus lateralis,
VI: vastus intermedius, VM: vastus medialis, AL: adductor longus, AB: adductor brevis, AM: adductor medius, Am: adductor
minimus, G: gracilis, ST: semitendineus, BF: biceps femoris, ALT: anterior lateral thigh.

The ALT flap receives its vascular supply from the descending branch of the lateral circumflex artery72

(LCFA) which is located distally from the operative access area to the hip joint (Figs 1–3). Transsection of73

the vastus lateralis muscle is required in cases of intramuscular vascular morphology to ensure sufficient74

preparation of the pedicle (Fig. 2).75

2.3. Operative procedure76

To optimize the preoperative defect wound situation, negative-pressure wound therapy (NPWT) condi-77

tioning preceded in all cases.78

Preoperative planning prior to tissue transfer included localization and marking of potential perforator79

vessels in the lateral thigh region by use of a handheld doppler ultrasound device. A line from the anterior80
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Fig. 3. Levels of operative approach for hip arthroplasty and anterolateral thigh flap in relation to the ascending and descending
branch of the LCFA.

Fig. 4. Peroperative markings.

superior iliac spine to the lateral superior pole of the patella is divided in half. Perforators can be identified81

in a 3-cm-circle around the middle of this line (Fig. 4).82

All cases were performed under general anesthesia. According to defect measurements, flap size was83

marked around the perforators with additional 1-cm-margin on all sides. Access to the perforator arteries84

was gained through a medial incision and preparation of the subfascial plane of the thigh. Afterwards85

the dominant perforator artery was visualized. Locating the vascular pedicle distally ensures sufficient86

length to allow transposition into the defect. After identifying the marked perforator as a suitable vascular87

pedicle, the flap was elevated in retrograde position and transferred into the defect through tunneling the88

subcutaneous tissue between donor and defect side (Fig. 5). After insertion, a drain was placed and the89

flap was fixed by 3-0-monofil sutures. The donor side defects were closed in primary fashion in all cases90

(Fig. 6.)91
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Fig. 5. Proximal located vascular pedicle after flap harvesting.

Fig. 6. Postoperative findings with full defect coverage.

3. Results92

Seven patients were included in this study (four female/three male). The mean patient age was 70 years93

and mean defect size was 46.3 cm2. In five cases, the defect occurred due to periprosthetic infection or94

osteosynthesis, two patients showed a soft tissue defect after resection of a large liposarcoma (Table 1).95

Before reconstruction, all wounds were preconditioned with NPWT. Definite soft tissue reconstruction96

was performed by a pedicled ALT-flap. The mean operation time was 215.6 minutes. Donor side defect97

was closed in primary fashion in all cases.98

In one case delayed wound healing after tissue transfer was observed, which required secondary closure.99

Complete flap failure or loss did not occur (Table 1).100

4. Discussion101

Surgery in the trochanteric area such as hip replacement, osteosynthesis and tumor resections are102

common procedures. Despite their excellent safety records, complications such as chronic infection and103

wound healing complications may cause soft tissue defects, which are only amenable to closure by using104

pedicled or free flaps.105
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Local advancement flaps often fail due to tissue tension and insufficient perfusion. A prior operative106

approach makes it even more difficult to get sufficient soft tissue coverage [5,8,9]. While numerous recon-107

structive options have been used in the past, they are often associated with a high rate of complications [1,108

2,3,4].109

The vertical rectus abdominis flap (VRAM) requires abdominal tissue transfer and stabilization of the110

abdominal wall with mesh grafts. Complications such as herniation of abdominal contents or weakness of111

the abdominal wall are known and especially troublesome in the elderly population [6]. The pedicled112

groin flap represents a good locally pedicled option. Its donor side, including the dorsal aspect of the113

iliac crest is prone to complications. Often, immobile patients are bed-ridden and the harvest site may114

progress into a pressure sore if a wound healing complication arises. The vascular pedicle (ascending part115

of LCFA) is prone to traction damage from previous surgeries [5].116

The vascular pedicle of the ALT is positioned away from the operative approach to the femur, therefore117

provides reliable perfusion in these cases.118

As shown in previous studies, the ALT flap is a well-established option for coverage of lower extremity119

soft tissue defects [7,10].120

The free microvascular flap is commonly used in cases where the pedicled ALT flap is not a feasible121

option, such as for more regional defects in the trochanteric or abdominal wall area [11,12,13].122

Owing to the complexity of the area, increased safety in tissue transfer can be provided by keeping the123

original perfusion of the flap without need for microvascular anastomosis.124

The autograft is harvested distal to the defect and rotated laterally upwards. Usually, the central area125

including the perforator covers the most distal aspect of the wound. This is beneficial as the autograft’s126

well-perfused central area is positioned in the most critical part of the wound (Figs 4–6). As the ALT127

flap may be harvested up to 7 cm in width, even large defects can be addressed and allow tension-free128

closure of the donor site. Due to the anterior location of the donor region on the thigh, no pressure occurs129

throughout the healing phase. This is important as these patients are usually bed-ridden for an extended130

period of time and this procedure requires immobilization. The abdominal wall is also left undisturbed.131

The ALT flap receives its vascular supply through the descending part of the LCFA, which is typically132

left untouched by primary surgery and provides reliable perfusion. Using this flap as a pedicled variant133

without need for a microsurgical anastomosis allows shorter operation time and minimizes the risk of134

postoperative flap loss [12].135

5. Conclusion136

Pedicled ALT flap can be used not only for soft tissue reconstruction in the lower abdominal or perineal137

area, but is also a very reliable option for the soft tissue reconstruction of defects resulting from hip138

surgery [11].139

In the hands of experienced microsurgeons, this flap is a safe and swift option. Consequently, we140

consider this flap to be the prime flap in these difficult revision cases.141
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