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Abstract
Necrotizing fasciitis (NF) is a severe soft tissue infection which has to be treated with a radical debridement as the key 
element. In the further course often large tissue defects occur, so that a long-term stable defect reconstruction plays a 
crucial role after any successful debridement. The reconstruction can include split skin grafting or local and free flaps. 
Here we present a case of a 41-year-old male patient with a NF in the trochanter major region after spondylodesis and 
spinal cord stimulation (SCS) device implantation. After multiple operations including local and free flaps we performed 
a defect reconstruction using an arteriovenous (AV) loop and subsequent free latissimus dorsi transplantation leading 
to no further operations. This complex reconstruction can be considered as the final stage of any reconstruction latter.
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INTRODUCTION
Necrotizing fasciitis (NF) is a rare and severe infection caused by different kinds of bacteria[1,2]. The first and 
most important therapy is a radical debridement of all infected tissue leading to large soft tissue defects. 
Mostly, these tissue defects can be reconstructed using split skin grafts, but in areas of joints or when other 
structures like bone, vessels or nerves are exposed, defect coverage using local or free flaps is required. In the 
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groin and hip region local random pattern flaps such as rotational flaps can be used. Also pedicled flaps such 
as the anterior lateral thigh (ALT) flap or vertical rectus abdominis myocutaneous (VRAM) flap can achieve 
stable healing of these defects[3-5]. When local flaps are not available due to previous operations or did not 
lead to the required result, free flaps are the last therapeutical option. Free flaps are raised at a distant body 
part also known as donor site and are microsurgically anastomosed to recipient vessels at the defect area[6]. 
Typical free flaps are the latissimus dorsi f lap, the parascapular f lap or perforator flaps such as the deep 
inferior epigastric perforator (DIEP) or the ALT flap. When local recipient vessels are missing, e.g., in cases 
of trauma or infection, an arteriovenous (AV) loop from a main vascular axis can be used to enable local 
microsurgical anastomoses for free flap transfer[7,8].

Here we present a patient with NF and multiple operations including local and free flaps who was referred to 
our hospital with ongoing fistulas in the trochanter major region. After radical debridement defect coverage 
was achieved using an arteriovenous loop with subsequent free latissimus dorsi flap transplantation.

CASE REPORT
A 41-year-old male patient suffered from back pain since he was 16 years old. He received multiple 
treatments including a spondylodesis of L4 and L5  using an anterior approach. In the further course the 
patient developed a wound dehiscence of the abdominal incision which was treated conservatively. Also 
the spondylodesis was extended to S1 . Due to persistent back pain a spinal cord stimulation (SCS) device 
was implanted leading to a NF of the left flank. Therefore the SCS devise was explanted and in the further 
course a split skin graft transplantation of the left flank was performed. Also a rotational flap was made in 
the left groin. Due to an unstable scar in the left iliac crest region defect coverage was attempted using a 
groin flap. Afterwards again a NF occurred in the left hip region resulting in multiple fistulas after several 
debridements. In the further course a pedicled DIEP f lap was attempted and a free parascapular f lap 
anastomosed to the circumflexa iliaca profunda vessels and a pedicled ALT flap were performed in order to 
achieve a stable healing of this region.

Unfortunately, the patient still suffered from an ongoing fistula and an unstable scar in the left trochanter 
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Figure 1. Forty-one-year-old male patient with an unstable scar and fistula in the trochanter major region (arrow)
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major region and was therefore referred to our hospital [Figure 1]. An magnetic resonance imaging (MRI) 
examination of the left thigh revealed a fistulating process in subcutaneous region of the left upper thigh 
extending down to the gluteus maximus muscle. Also, bacteria culture of wound exudates showed a 
staphylococcus aureus contamination. We performed several debridements of the scar tissue and the fistula 
down to the trochanter major and intermittent negative pressure wound therapy (NPWT) [Figure 2]. 
Histological examination revealed a chronic granulating and ulcerating soft tissue infection without proof 
of an osteomyelitis. In a two-step procedure, defect reconstruction was achieved using a free latissimus dorsi 
flap [Figure 3]. Due to missing recipient vessels in the defect area, AV  loop was created from the left femoral 
vessels using a saphenous vein graft in the first step. Postoperatively patency of the AV loop was checked 
using Doppler ultrasound. After four days a free myocutaneous latissimus dorsi flap was microsurgically 
anastomosed to the AV loop. Therefore the AV loop was cut into two legs, and the arterial anastomosis of 
the subclavian artery and the arterial AV loop leg was performed under microscope magnification using 8-0 
suture material. The venous anastomosis of the subclavian vein and the venous AV loop leg was performed 
using a 4.0 mm coupler device. The latissimus dorsi muscle was used to seal the tissue defect down to the 
trochanter major whereas the skin island was inserted to close the skin defect without the requirement of a 
split skin graft. Postoperatively flap perfusion was checked using capillary refill of the skin island and Doppler 
ultrasound. The flap was adequately perfused at all times and no revision war necessary. Mobilization of 
the patient was performed using a dangling regime. Cefuroxim was administered intravenously during 
the hospital stay and afterwards in oral form for a total of six weeks postoperatively. Due to a postoperative 
anemia the patient received two red cell concentrates in the further course. The patient was discharged from 
the clinic 13 days after free flap transplantation. In the further course a wound healing disorder occurred 
in the ventral part of the skin island. MRI examination of the pelvic showed no recurrent fistula, whereas a 
subcutaneous infection could be observed leading to no further operative intervention.
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Figure 2. Before (A) and after (B) radical debridement of the scar tissue in the trochanter major region
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DISCUSSION
NF can be caused by small skin lesions and is predominantly spread along the deep fascia. There are 
different kinds of bacteria known to be responsible for these massive infections such as beta-hemolytic group 
A streptococci, anaerobes or clostridium and fungal species[9]. In the presented case the staphylococcus 
aureus was proven to be causally responsible for the ongoing fistula and subacute infections. The bacterium 
was first documented in the abdominal wound dehiscence after the first spondylodesis operation. After 
implantation of the SCS device an abdominal NF had occurred as a device-related infection[10]. Due to the 
bacterial biofilm on the SCS device, one important part of healing such infections is the explantation of any 
alloplastic material. The radical debridement is the key element of any successful NF treatment. Even when 
the patients are treated correctly, the mortality rate amounts up to 15%-46 %[9]. Without adequate treatment 
the mortality rate raises up to nearly 100%. Afterwards a split skin grafting was performed in the groin/hip 
region. Due to its unstable reconstruction a local flap was performed. Basically, there are two different types 
of flaps regarding their vascularization: flaps perfused by a random pattern vascular pathway, also known 
as the extrinsic vascularization, and flaps, which rely on a vascular axis, so called intrinsically perfused 
flaps[11,12]. Furthermore, intrinsically perfused flaps can be transferred as pedicled flaps into the defect or 
can be transplanted using microsurgical techniques as free flaps to distant parts of the body[3,13]. Based on 
the reconstruction latter, in this case a rotational random pattern flap was performed first to reconstruct 
the lateral defect in the groin/hip area. Afterwards local pedicled flaps were used to achieve a stable wound 
healing. Therefore a pedicled groin flap and the attempt of a DIEP flap were performed. As a next step, a 
free parascapular flap was microsurgically anastomosed to the circumflexa iliaca profunda vessels in order 
to reconstruct the defect in the trochanter major region. Due to its ongoing fistulas also a pedicled ALT flap 
was transferred to this region. At this stage the patient was referred to our hospital. There were no local flaps 
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Figure 3. An arteriovenous loop (A, arrow) was created in the left upper thigh using a greater saphenous graft. Afterwards, a latissimus 
drosi flap was raised (B) and microsurgically anastomosed to the AV loop legs (C, arrow). Result at the end of the operation with a well 
perfused latissimus dorsi skin island without signs of arterial or venous congestion (D). AV: arteriovenous 
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available, neither random pattern nor pedicled flaps. For free flap transplantation, also no recipient vessels 
such as the circumflexa femoris lateralis vessels (previously used for the ALT flap), the circumflexa iliaca 
profunda vessels (used for the free parascapular flap), the circumflexa iliaca superficialis vessels (used for 
the pedicled groin flap) or the deep inferior epigastric vessels (used for the DIEP attempt) were available. 
Furthermore, the femoral vessels were too distant to the defect. Therefore AV  loop was created from the 
femoral vessels using a great saphenous vein graft[14,15]. These kinds of AV loops have a relatively high 
thrombose rate compared to short subclavian loops for example[16]. Therefore we recommend a two-step 
procedure with first implantation of the AV loop and in a second procedure free flap transplantation. Using 
this protocol, flap loss due to an AV loop thromboses can be minimized. Patency was checked preoperatively 
using a Doppler ultrasound. For defect reconstruction we used a myocutaneous latissimus dorsi flap. This 
f lap possesses a long vascular pedicle with adequate vessel diameter for microsurgical anastomoses to 
the great saphenous vein of the AV loop legs and it is known for its low flow resistance and therefore low 
complication rate when combined with an AV loop. Also, the latissimus dorsi flap provides enough muscle 
tissue for sealing the defect down to the trochanter major. Using the skin island a defect reconstruction 
without split skin grafting was possible.

Gawaziuk et al.[17] also previously reported on a case series of free f lap transfer after NF and was able 
to show no flap failures and a minimal complication rate. Beier et al.[18] were also able to demonstrate a 
thoracic reconstruction using a bilateral free pre-expanded tensor fascia latae (TFL) flap in an 8-year-old 
child. Also Barbosa et al.[19] showed a chest wall reconstruction using a free latissimus dorsi flap after NF. 
The special feature of the presented case are the multiple previously performed operations including local 
pedicled and random pattern flaps as well as a free flap, making any local flap impossible and further free 
flaps significantly more difficult. Therefore we had to perform a combined approach using AV  loop and 
subsequent free latissimus dorsi transfer.

Tissue defects after NF often require an adequate defect reconstruction. Mostly this can be performed using 
split skin grafts or in regions with exposed structures such as bone or vessels, local or free flaps can achieve 
long-term stable results. Here we present a case of a NF in the trochanter major region after spondylodesis 
and SCS device implantation and multiple preoperations including local and free f laps. Therefore we 
performed a complex microsurgical reconstruction using AV loop and free latissimus dorsi transfer. This can 
be considered as the final stage of any reconstruction latter due to its high complexity.
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