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R É S U M É

Introduction 
Les lésions traumatiques complexes de jambe sont associées á d’importantes pertes de 
substance osseuses et des parties molles. L’utilisation des lambeaux locaux et régionaux 
peut être compromise. La reconstruction du membre inférieur est difficile. En dehors des 
transferts libres, les lambeaux fascio-cutanés en cross-leg constituent la solution ultime 
pour le sauvetage du membre. Nous rapportons deux cas d’utilisation de lambeaux fas-
cio-cutanés en cross-leg pour la reconstruction de pertes de substance étendue de jambe. 
Les subtilités pour éviter les échecs sont décrites. Une revue de la littérature est faite. 
Observations 
Un enfant de 5 ans et un adulte de 26 ans ayant des pertes de substance étendue de jam-
be ont été traités par les lambeaux fascio-cutanés en cross-leg.
En dehors de l’inconfort durant la procédure, les suites opératoires ont été simples.

Le lambeau neuro-sural fasciocutané en cross pour le sauvetage de jambe 
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A B S T R A C T
Introduction 
Complex traumatic injuries in legs frequently lead to dramatic soft tissue and bone defects 
in which use of local and regional flaps may be compromised. This situation constitutes 
a major challenge in leg reconstruction. Apart from free-tissue transfers, cross-leg flap 
fascio-cutaneous flaps have a potential to become an ultimate limb salvage procedure. 
We report two cases of use of fascio-cutaneous cross-leg flaps for extensive defects in 
legs. Refinements to avoid flap failure are described.  A review literature is performed.
Cases 
A child of 5-year-old and an adult of 26-year-old presenting extensive tissue loss of the 
leg were treated by cross-leg fascio cutaneous flaps. Apart from discomfort during the 
procedure, there was no undesirable event in the postoperative course. The flaps provid-
ed good tissue for further bone reconstruction. 
Conclusion
Although free-tissue transfer is the most used procedure nowadays, fasciocutaneous 
cross-leg flaps are found to be useful for limb salvage surgeries.

1 Burn and wound care Unit, Department of Surgery | University of Lomé - Lomé, Togo
2 National Burn Center and Plastic and Reconstructive Surgery., Ibn Rochd Teaching Hospital | Hassan II University 
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Les lambeaux ont permis d’apporter des tissus de bonne qualité autorisant une recon-
struction osseuse ultérieure. 
Conclusion
Les lambeaux libres sont d’actualité. Cependant les lambeaux fascio-cutanés en cross-leg 
sont  utiles pour la chirurgie de sauvetage des membres inférieurs.

INTRODUCTION

High energy trauma of the leg causes complex bone and 
soft tissue injuries that constitute a challenge for the 
reconstructive surgeon. These severe injuries usually 
involve neighbouring soft tissue and impair vascularisa-
tion of all the leg. Therefore, flaps of the ipsilateral leg 
become unusable. Nowadays, these injuries are solved 
by free-tissue transfers. Nevertheless, free tissue trans-
fer is associated with a success of 90 to 98%1. Extreme 
ages, comorbidities in the patient history are reported 
to be most common causes of free-tissue failure, thus 
constitute contraindications of microsurgery1. In many 
centres around the world especially in developing coun-
tries, microsurgery is not already of common practice. 
Therefore, in situation of free-tissue failure or unavail-
ability of microsurgery, the cross-leg fascio-cutaneous 
pedicled flaps may become a salvage surgery for injured 
limbs2-6. Hamilton first introduced the cross-leg flap in 
1854. During the second world war, this flap was used 
extensively with gratifying results. Stark  standardised 
the procedure and summarised its usefulness for low-
er extremities trauma7-9 . In extensive tissue loss of the 
dependent part of the leg, some refinements need to be 
added to the traditional procedure to avoid flap isch-
emia and failure of the procedure 2,10.
Two patients were treated between January and May 
2015 for complex leg injuries using fascio-cutaneous 
cross-leg flaps in the national burn center and plas-
tic and reconstructive surgery department (Ibn Rochd 
Teaching Hospital, Casablanca). We describe these ob-
servations with peculiar attention directed to refine-
ments. A review of literature is performed.

SURGICAL PROCEDURE

A careful counselling of patient and his attendants was 
done prior to consent form signing. Patients and his 
attendants were given detailed informations about the 
procedure from flap harvesting to the wound healing, 
nurse care, preoperative and postoperative manage-
ment. Discomfort during the procedure especially in the 
step of cross-leg immobilisation was clearly discussed 
with patients. The day before surgery, the patient had an 
ultrasound Doppler exam for perforators localisation on 
the third lower part of the donor leg. The operation was 
done under general anesthesia. At first, the wound was 
debrided carefully and measured.The donor site on the 

contralateral calf was marked for a distally based neu-
rosural fasciocutaneous perforator flap harvest. Sural 
nerve and lesser saphenous were included in the flap. 
The flap was raised and fixed on the defect with non-ab-
sorbable sutures in a cross-leg manner. Bandages were 
done to maintain the legs together. Care was taken to 
avoid tension or kinking on the pedicle of the flap. The 
bandage was released at every dressing and carefully 
put back. A clamping test was started at three weeks 
prior to pedicle division. After division of the flap, all 
remaining raw surfaces comprising the flap donor site 
were grafted with autologous split thickness skin graft. 
In case we needed a large flap, we delayed the inset for 
10 days to enhance vascularisation. Within this period, 
the flap was kept fixed to the donor site. We then raised 
it to the recipient site and continued the procedure as 
described above. 

CASES

Case  1

A young male patient of 26-year-old with no medical 
history, sustained a crush injury in a job-related acci-
dent (a heavyweight brick fell on his leg). The patient 
presented with a complex open fractured and soft tis-
sue leg open injury type III B (Gustilo classification). 
Debridement and external fixation was done by ortho-
pedics surgeons (Fig.1) before admission in the plastic 
and reconstructive department 18 days later. The soft 
tissue defect measured 18 x 20 cm (Fig.1). There was a 
local infection seen as pus flow and warm in the leg.  We 
obtained after several debridement, swab culture, and 
specific antibiotherapy. We indicated a cross-leg distal 
based neuro-sural fasciocutaneous flap. As the flap sur-
face was important, we delayed inset for 10 days to im-
prove vascularity (Fig.2). The flap size was 16x17 cm2. 
The bone defect was filled with methyl polymetacrylate. 
The patient complained about a great discomfort during 
the procedure. The pedicle was divided at 30 days after 
a two-day clamping test. Remaining raw surfaces were 
covered with split thickness skin graft. At six months fol-
low up, we achieved a good result. There was no sensitive 
loss reported in the donor leg. The patient could stand 
and bear his weight but still using a support for walking 
(Fig.3). The reconstructed skin was of good quality. The 
patient was scheduled for bone reconstruction. 
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Fig.1A: Large defect in a leg with exposed tibia bone fracture
Fig.1B: X-Ray of the leg after initial external fixation

Fig.2A: Case 1 - Marking of the fascio-cutaneous flap
Fig.2B: Flap fixed on contralateral leg  
Fig.2C: Flap harvested and delayed on the donor site

Fig.4: Case 2 - Gunshot trauma in a five-year-old boy
Fig.4A: Exposition of tibia bone and skin ulceration caused 
by injury and infection.
Fig.4B: AP view after initial external fixation. 
Fig.4C: Defect after debridement (14cm x 8 cm2)
Fig.4D: Fasciocutaneous cross leg flap

Fig.5: Case 2 - Leg condition at six months follow- up
Fig.5A: Reconstructed leg, flap appeared bulky
Fig.5B: Donor site scar

Fig.3: Case1 - Leg condition at six month follow-up
3A & 3B: Front view and side view of the reconstructed leg
3C: Donor site scar

Case 2

A five-year-old boy sustained an accidental gunshot leg 
injury. An external fixation and intramedullary wiring 
were done after debridement by orthopedics. The boy 
was referred to our plastic and reconstructive depart-
ment at day 12 when a local infection declared. There 
was a skin necrosis with tibia bone exposure in the de-
fect. A wide debridement was done leading to a soft tis-
sue defect of 13 cm x 8 cm, and  a partial tibia bone loss. 
There was muscle suffering as in a crush injury (Fig.4). 
We performed a distally based neurosural fasciocutane-
ous cross leg flap. The flap sized 13x8 cm2. The child 
complained of mild discomfort during the procedure. 
Flap pedicle division was done 24 days after surgery. 
The duration of the clamping test was one day. The do-
nor site was covered with a split thickness skin graft. At 
six months follow up the donor site scar was good. The 
flap was bulky (Fig.5) requiring surgery for thinning 
that was scheduled to be done at the time of orthopedic 
implant removal.
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DISCUSSION 

Local and regional flap are usually overpass by the di-
mensions of the defect and the damage to vascularisa-
tion in the leg2,4. For Lu et al. cross-leg should be consid-
ered before free-tissue transfer for such injuries7. But, 
this affirmation has seen many criticims for the burden 
of a two stages surgery, increase of hospital fees and 
morbidities. These criticims also compared the failure 
rate of Lu et al. to microsurgery failure rate and report-
ed that the discomfort of cross-leg did not worth the 
overall results11-13. Nevertheless, many centres around 
the world are still not practicing currently microsurgery 
end-to-end anastomosis. In these centres, Lu et al. re-
ports could be useful. The situation is not the same in 
children population in which microsurgery is hard to 
perform. Many authors agree that cross-leg flaps are 
still the first choice of extensive soft tissue loss in chil-
dren lower limbs10,14. Crush injuries and electric burns 
carried the burden to vascular and soft tissue ipsilateral 
limb thus, indicating cross-leg flaps. Some authors ad-
vocated the distal localisation of the injuries to be the 
indication for cross-leg flaps2,8,15. In our reports, the 
crush injury has led to extensive vascular damage that 
contraindicated a microsurgical anastomosis. Failure of 
microsurgery have made the cross-leg flaps, a limb sal-
vage surgery2,3,5,7,11. Instead of using a fasciocutaneous 
pedicled flaps some authors used free-tissue cross-leg 
flaps5,16. Such procedures add the morbidity of micro-
surgery flaps (long operative time, risk of failure, and 
need of expensive equipment) to the great discomfort 
of two-stage surgery, and long immobilisation of cross-
leg flaps. That is probably why Gandhi et al called such 
procedures as technical overkill17. Nevertheless, in some 
situations where there is a real need of bulky muscular 
coverage, such surgical prowess in trained hands have 
achieved unbelievable results5. As reported by Yildirim 
et al., cross-leg flaps have the advantage of short oper-
ative time in emergency cases, when any other reliable 
procedure cannot be undertaken safely3. Drawbacks 
linked with long immobilisation would be reward by 
the reliability of the procedure, as the final result is fre-
quently good and avoids amputation in critical cases. 

Compared to microsurgery that have failure rate linked 
to surgeon’s skill, cross-leg pedicled flaps may merely 
not suffer from surgeon’s years of experience10. In case 
large surface of flap is needed, some tips may be use-
ful2,6. In one of our patients, flap delay that improved 
vascularisation and clamping the pedicle before division 
were security measures to avoid flap failure. Checking 
in the patient medical history help eliminate some can-
didates at risk such as patients with diabetes, hyperten-
sion and, risk factors of deep venous thromboembolism. 

CONCLUSION

Although the actual trend for soft tissue defects of the 
leg is for free-tissue transfer that avoid a two-stage sur-
gery, long immobilisation and increase hospital stay, fas-
ciocutaneous cross-leg flaps are still a reliable alterna-
tive for salvage in complex lower limbs injuries.  
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