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The incidence of lower extremity defects has been in-
creasing due to the rising number of traumatic injuries. 
The management of soft-tissue defect in the lower ex-
tremities is often challenging because of the few available 
local flap options in the area1,2. Thus, many reconstruc-
tion methods and protocols about lower extremity recon-
struction have been introduced3. However, the choice of 
the right reconstruction method remains controversial4.

The cross-leg flap was the first considerable option for 
reconstructing leg defects after it was first described by 

Hamilton in 18745. However, the free flap with micro-
surgical technique has been the gold standard for lower 
extremity salvage since two decades ago6. The cross-leg 
flap is still being used in several centers and has proved 
useful7. Here, we present our experience in treating trau-
matic lower extremity injuries using the cross-leg flap.
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Since the development of microsurgery, the cross-leg flap has not been a preferred method of lower extremity reconstruc-
tion. However, it is being used in several centers and has shown favorable results. This report presents our experience 
in treating lower extremity injuries using the cross-leg flap. We studied three patients with lower extremity defect who 
underwent cross-leg flap surgery. As there was no proper perforator for local flap or recipient vessel for free flap in the 
ipsilateral leg, two underwent the posterior tibial artery island cross-leg flap and one had the latissimus dorsi free flap, 
wherein the recipient vessels comprised the contralateral posterior tibial vessels. All procedures were successful without 
any severe complications. We recommend that cross-leg flaps be considered not only in cases of multiple vessel injuries 
or when no other options are available but also in cases of broad trauma or where scar tissue is present around the defect.
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CASE REPORT

1. Case 1

A 19-year-old male without any underlying disease 
presented with comminuted patellar fracture and right 
knee soft-tissue defect after a motorcycle accident (Fig. 
1). A latissimus dorsi free flap was elevated and used to 
cover the defect. No appropriate vessels for anastomosis 
were identified during operation on the ipsilateral leg be-
cause of extensive trauma and scar tissue, so the elevated 
flap pedicle was anastomosed to the posterior tibial artery 
and vein of the contralateral leg. A split-thickness skin 
graft was used to cover the muscle flap. External fixa-
tion was applied for immobilization. A secondary opera-
tion for detachment was performed 22 days after pedicle 
training following the first operation.

Patellar osteomyelitis caused by open fracture and joint 
stiffness in the knee developed. Three years after surgery, 
no scar contracture developed and the knee range of mo-
tion was 0°-150°.

2. Case 2

A 70-year-old male with diabetes presented with open 

fracture of the tibial-fibular shaft and degloving injury of 
the right lower leg after a motorcycle accident (Fig. 2). 
Internal fixation and primary repair were performed. Skin 
and soft-tissue necrosis occurred and were treated by de-
bridement and negative-pressure wound therapy. Lower 
extremity reconstruction was performed 3 months after 
the trauma, when the area was infection-free.

The metal used to fix the fractured tibia and the tibia 
bone were exposed on the defect site. There were no suit-
able pedicles around the defect due to previous trauma 
and scar tissue. A posterior tibial artery flap from the 
contralateral leg was elevated. Casts, instead of external 
fixators, were used to fix the knees and ankles. A sec-
ondary operation for detachment was performed 23 days 
after pedicle training following the first operation.

The patient started physical therapy early after cast 
removal. Deep vein thrombosis did not occur, although 
osteomyelitis induced by the open fracture developed.

3. Case 3

A 7-year-old male without any underlying disease en-
countered a pedestrian accident and presented with soft-
tissue defect and degloving injury on the ankle and heel 
without any fracture (Fig. 3). A posterior tibial artery flap 

Fig. 1. (A) Preoperative defect 
on the right knee with exposed 
fractured patella. (B) A latissimus 
dorsi free flap was used to cover 
the right knee defect. The flap 
pedicle was anastomosed to the 
contralateral tibial vessels. The 
exposed muscle of the flap was 
covered with a split-thickness 
skin graft. (C) Both legs were 
fixed with external fixators. (D) 
Three years after the operation. 
There was no hypertrophic scar, 
contracture, or joint stiffness.
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was elevated from the contralateral leg and used to cover 
the defect where the calcaneus bone was exposed. A 
split-thickness skin graft was applied over the remaining 
granulated tissues. External fixation was performed for 
immobilization. He underwent a secondary operation for 
detachment 21 days after pedicle training following the 
cross-leg flap.

During hospitalization, the patient did not develop deep 
vein thrombosis, osteomyelitis, or flap necrosis. Although 
scar contracture could be a concern due to the patient’s 
young age, he did not present with motion limitation or 
contracture 7 years after the reconstruction.

Fig. 2. (A, B) The metal plate and fractured bone were exposed on the defect site. (C) The defect was covered using a 
fasciocutaneous flap anastomosed to the contralateral posterior tibial artery. (D) The pedicle including the posterior tibial vessel 
of the contralateral leg was covered with a split-thickness skin graft. (E) Casts, instead of external fixators, were used for both 
legs and ankles. (F) Two years after the operation.

Fig. 3. (A) The calcaneus was 
exposed on the heel area. (B) The 
defect with bone exposure was 
covered with a fasciocutaneous 
flap anastomosed to the contra
lateral posterior tibial artery. The 
exposed pedicle was covered with 
a split-thickness skin graft. (C) 
Both legs were fixed with external 
fixators. (D) Seven years after 
the operation. There was no scar 
contracture, only pigmentation.
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DISCUSSION

Lower extremity defects hardly heal by secondary in-
tention, so in the past, flaps were developed from other 
parts of the body. Since then, various reconstruction 
methods have been introduced, aiming to achieve form 
and function at the recipient site, avoid donor site defor-
mity, and provide safety throughout the process. Recent-
ly, microvascular surgery has been the gold standard for 
lower extremity salvage. However, in patients with se-
vere blood flow insufficiency following damage of major 
arteries, the use of local pedicle flaps and free flaps has 
limitations8. In such cases, the cross-leg flap reemerges as 
a likely option. In this study, we witnessed success with 
using the cross-leg flap and thus consider it to be still a 
useful procedure.

The main disadvantages of the cross-leg flap are joint 
stiffness, deep vein thrombosis, and osteomyelitis due to 
external fixation or immobilization. However, early reha-
bilitation treatment and early detachment can minimalize 
such complications7,9. In our cases, no severe complica-
tions were found. Currently, flap detachment can be per-
formed within 14-21 days1. In our cases, detachment was 
performed at 22 days on average. Although external fix-
ators can be used to immobilize the legs, its use may not 
be required. In case 2, the legs were fixed with casts (Fig. 
2E) as the positioning was not complicated. Two cases 
had osteomyelitis, but it occurred due to open fracture, 
not external fixation.

Severe lower extremity trauma can involve multiple 
vessel injuries and surrounding tissue damage. Known in-
dications of cross-leg flap include patients with two-ves-
sel injury in the lower extremity7. Additionally, the pres-
ence of damaged tissue and scar tissue around the defect 
makes it difficult for surgeons to visualize recipient ves-
sels and make appropriate local flap advancement. Using 
the cross-leg flap, surgeons can avoid performing more 
incisions on the already traumatized and compromised 
limb and can improve reach of the flap9. The procedure 
may increase chances of success as it utilizes healthy 
recipient vessels outside the zone of injury9. In case 1, a 
pedicle of the latissimus dorsi free flap was anastomosed 

to the contralateral posterior tibial artery and vein, which 
were not injured. Using a contralateral leg vessel not only 
provides adequate blood supply to the flap but also short-
ens the time required to find a recipient vessel.

Cross-leg flaps can be best suited for young trauma 
patients who can tolerate complex operations and a long 
hospital course and can start a fast-paced physical thera-
py. In case 2, however, the patient was old and had dia-
betes. He underwent the cross-leg flap because of lack of 
suitable recipient vessels on the ipsilateral leg. Nonethe-
less, he did not have complications such as joint stiffness 
and deep vein thrombosis. The cross-leg flap has been 
also suggested as an alternate option for lower extremity 
salvage when no other options are available9.

Cross-leg flaps have no specific indications so far; 
however, they have been used in young patients under the 
age of 50 years and in patients with two-vessel injuries in 
the lower limb. In our report, all the cases showed intact 
vessel findings on conventional angiography or com-
puted tomography angiography before surgery. During 
the operation, however, perforator vessels for local flap 
and recipient vessels for free flap, which were checked 
with Doppler sonography and directly by sight, were un-
reliable. All three cases had severe trauma and broad scar 
tissue around the defect. We recommend that cross-leg 
flaps be considered if the surrounding tissue has under-
gone severe trauma or the defect is surrounded by broad 
scar tissue.

This report has some limitations. As microvascular sur-
gery is the gold standard treatment of lower limb salvage, 
there were only a few cases in which cross-leg flap could 
be performed. There were too few cases to derive statis-
tical results. In addition, we did not make comparisons 
between cross-leg flaps and free flaps in our department. 
Additional studies are needed after obtaining sufficient 
numbers of cases. 

Cross-leg flap can be considered not only in cases of 
multiple vessel injuries or when no other options are 
available but also in cases of broad trauma or where scar 
tissue is present around the defect. Cross-leg flap is a 
useful method because it provides not only a healthy and 
undamaged flap but also reliable recipient vessels for free 
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flap. With the high success rate of the cross-leg flap pro-
cedure in our hospital, we contend that this procedure can 
still be a useful option.
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지금까지 하지 재건 분야에 여러 수술방법들이 소개되었다. 교차 종아리 피판술은 미세현미경술이 발달해감에 따

라 선호되어 지지 않았으나 여전히 여러 기관에서 좋은 결과를 보이고 있다. 외상으로 발생한 하지 결손에 세 건의 

교차 종아리 피판술이 시행되었다. 환자들의 동측 다리에 적절한 국소 피판술을 위한 천공기 혈관이나 유리 피판

술을 위한 수용 혈관이 없었기 때문에, 두 증례에서는 뒷-정강이 피판을 이용하였고, 한 증례에서는 넓은 등 근육

피판을 반대쪽 뒷-정강이 혈관에 연결하여 하지 재건에 사용하였다. 세 건의 피판 모두 심각한 합병증 없이 성공하

였다. 물론, 모든 하지 재건에서 교차 종아리 피판술을 가장 우선순위로 생각할 수는 없겠으나, 교차 다리 피판술은 

다중 혈관 손상 또는 다른 방법으로 재건이 어려울 때뿐만 아니라 주변 조직에 광범위한 외상이나 흉터 조직이 존

재할 경우에도 고려해 볼 수 있다. 
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