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CLINICAL ARTICLE
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Objective: To evaluate the clinical application and surgical efficacy of the chimeric perforator flap pedicled with the
descending branch of the lateral circumflex femoral artery and the lateral thigh muscle flap for the reconstruction of
the large area of deep wound in foot and ankle.

Methods: Clinical data of 32 cases who underwent chimeric anterolateral thigh perforator flap to repair the large area of deep
wound of the foot and ankle from January 2015 to December 2018 were retrospectively analyzed. The sizes of the defects
ranged from 18 cm x 10 cm to 35 cm x 20 cm, with exposed tendon and bone and/or partial defects and necrosis, contami-
nations, accompanied by different degrees of infection. Following the radical debridement and VSD, chimeric anterolateral thigh
perforator flap was employed to repair the deep wounds according to the position, site and deep-issue injury of the softtissue
defects. The skin flap and muscle flap were fanned out on the wound, and single- or two-staged split-thickness skin grafting was
performed on the muscle flap. The operation time and blood loss were recorded. The survival and healing conditions of the oper-
ational site with chimeric anterolateral thigh perforator flap were evaluated post-operationally. Complications at both recipient site
and donor site were carefully recorded.

Results: The mean time of the operation was 325.5 min and average blood loss was 424.8 mL. Among the 32 cases, two
cases developed vascular crisis, which were alleviated with intensive investigation and treatment; Four cases suffered from
partial necrosis of the flap or skin graft on the muscle flap or on the residual local wound, which were improved after treat-
ment of further dressing change and skin grafting. Another four cases experienced posttraumatic osteomyelitis accompanied
by bone defect were treated with simple bone grafting or Mesquelet bone grafting at 6-8 months after wound healing. Postop-
eratively, the wounds were properly healed, and the infection was effectively controlled without sinus tract forming. Overall, all
32 cases received satisfactory efficacy, without influencing subsequent functional reconstruction, and observed infection dur-
ing the 12-36 months post-operational follow-up.

Conclusion: The chimeric perforator flap pedicled with the descending branch of the lateral circumflex femoral artery and the
lateral thigh muscle flap provides an effective and relative safe procedure for the repair of a large area of deep wound in the
foot and ankle, particularly with irregular defect or deep dead space.
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Introduction
With the rapid development of industry and transporta-
tion, soft-tissue defects of the lower extremities caused
by high-energy injuries often occur, especially in the foot
and ankle"”. As the skin on the back of the foot is thin, with
less subcutaneous fat, while the cuticle on the plantar is
thick, tough, compressive and wear-resistant, the soft tissue
of the foot varies in thickness due to different parts, the inci-
dence of open injuries is constantly complicated with the
exposure of deep tissues, such as bone joints and tendons. A
large deep wound in the foot and ankle, severely damaged
superficial blood vessels and unclear boundaries of tissue
damage often affect the early repair and reconstruction of
the injuries. Foot and ankle functions to bear weight and
wear shoes, which demand optimal reconstruction of wound
in the foot and ankle are not only a simple wound coverage,
but also a functional reconstruction, while the exposed deep
tissues at the distal end of the foot make it difficult to trans-
fer the local flap to the lower leg’. These characteristics of
the large deep wound in the foot and ankle bring difficulties
to the repair and reconstruction procedures. Due to the lim-
ited area of the flap that can be harvested at the donor site, it
is difficult for conventional local flap to transfer or free flap
completely to reconstruct the wound. For instance, Lee et al. 4
have found that flap complications can be independently
predicted by the increasing flap size. Specifically, a flap size
larger than 250 cm® would significantly increase the flap failure
and complications. Moreover, if multiple flaps and anasto-
mosed vessels are needed, the surgical risk and donor site injury
will be significantly aggravated™®.

In a previous study, we adopted thoughly debridement
and vacuum sealing drainage for the treatment of large
wounds complicated with deep tissue exposure after severe
trauma. Waiting until fresh granulation tissues of the wound
grew well, we used free flap transplantation combined with
simple skin graft to repair the wound and relatively high effi-
cacy was achieved”®. However, there are some disadvantages
for this strategy. Specifically, multiple debridement and vac-
uum sealing drainage are required until the growth of fresh
granulation tissues to create a suitable environment for skin
grafting, which usually takes a long time. Unfortunately,
long-term exposure of deep tissues will also aggravate the
infection of foot and ankle joints. Furthermore, to obtain
better foot and ankle functions including movement, weight
bearing and shoes-wearing, etc., the use of simple skin
grafting on the deep wound should be minimized. Some
studies>”'° have reported that free flaps or transferred local
flaps are often pedicled with an appropriate amount of mus-
cle flaps to fill the infectious space after severe limb injuries,
which plays a vital role in infection control. To decrease the
limitations of our previous methods, chimeric anterolateral
thigh perforator flap (the chimeric perforator flap pedicled
with the descending branch of the lateral circumflex femoral
artery and the lateral thigh muscle flap) was adopted to
reconstruct a large deep wound of the foot and ankle after
debridement and effective vacuum sealing drainage. In
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addition to harvesting one or more leaves of perforator flaps,
multiple levels of muscle flaps were also excised, which were
spread out in a fan shape to repair the wound. Furthermore,
simultaneous or staged skin grafting was conducted on the
muscle flap to reduce the cut-off area of the free flap, to min-
imize the wound of direct skin grafting, and to ultimately
reduce the surgical risk and restore better functions of the
foot and ankle.

The chimeric perforator flap with the descending
branch of lateral circumflex femoral artery is a special type
of perforator flap. It also has the following advantages. Only
one group of blood vessels need to be anastomosed to recon-
struct the blood circulation of multiple independent tissue
flaps at the same time. The advantages of good blood supply
and strong anti-infection ability of the myocutaneous flap
are retained, and the local blood circulation can be improved
after transplantation. Both the perforator flap and muscle
flap have enough free vascular pedicle length. The lateral
thigh muscle flap has strong shaping ability. It can effectively
fill the irregular dead space and cover all kinds of wounds
freely. In this investigation, 32 cases that underwent chimeric
anterolateral thigh perforator flap to reconstruct large deep
wound of the foot and ankle from January 2015 to December
2018 were collected and retrospectively analyzed. The aim of
this study was to: (i) functionally and aesthetically repair
large area of deep wound in the foot and ankle; (ii) assess
the feasibility and reliability of this method; (iii) list key sur-
gical points; and (iv) provide the basis for further study.

Patients and Methods
his was a retrospective review, and the analysis was
approved by Southen Medical University institutional
review board.

Inclusion and exclusion criteria
Inclusion criteria: (i) large area of soft tissue defect and deep
tissue exposure after debridement of foot and ankle trauma;
(ii) patients who have undergone reconstruction with the
chimeric perforator flap pedicled with the descending branch
of the lateral circumflex femoral artery and the lateral thigh
muscle flap; (iii) no injury or lesion in one of the thighs;
(iv) postoperative follow-up term of at least 1 year; (v) a ret-
rospective study; and patients with no serious underlying
disease.

Exclusion criteria: (i) lost patients; (ii) cross leg flap
(the contralateral blood vessels in the donor site were used);
(iil) previous flap surgery had failed; (iv) recurrent osteomye-
litis and severe infectious bone defects; and (v) patients with
serious underlying disease.

Patient Data

A total of 32 cases (followed up completely) with large
wound in the foot and ankle included, there were 21 men
and 11 women, mean (range) age 35.5 (12-66) years. The
mechanisms of injury were traffic accidents (n = 22), falling
(n = 6) and crush injury (n = 4). The sizes of the defects
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ranged from 18 cm x 10 cm to 35cm X 20 cm, with
exposed tendon and bone and/or partial defects and necrosis,
contaminations, accompanied by different degrees of infec-
tion. Moreover, 21 cases were complicated with ipsilateral
foot and ankle fractures, and eight cases were complicated
with other bone fractures or other system injuries. There was
no long-term history of smoking or vascular disease in any
of the cases.

Preoperative Treatments

Broad-spectrum antibiotics were administered during the
early stage to all of them. According to our previous
methods”®'"'?, early debridement was carried out to remove
the foreign debris and ischemic inactivated tissues as much
as possible. Simple internal or external fixation was per-
formed to reconstruct the bone, with appropriate repair on
the deep injured tissues (tendons, nerves, etc.). Vacuum sea-
ling drainage was applied to temporarily cover the wound.
Following in the wound debridement, the chimeric perfora-
tor flap pedicled with the descending branch of the lateral
circumflex femoral artery and the lateral thigh muscle flap
was adopted to repair the lager wound.

Surgical Techniques

Patients were required to lay in a supine position under gen-
eral anesthesia or combined spinal-epidural anesthesia. The
anterolateral thigh flap was designed according to the
methods proposed by Luo et al.'> and Lee et al.'*, and the
inner margin of the flap was incised, and each perforator
vessel of the flap was identified under the skin or fascia lata.
The descending branch of the lateral circumflex femoral
artery was located between the rectus femoris and the lateral
thigh muscle. With the identification of each mus-
culocutaneous vessel connecting the flap, the perforating ves-
sels were separated and their dominating flaps were dissected
in a combined forward and reverse manner. According to
the type of vascular nutrition of muscle flap'®, thin layers of
the muscle flaps were cut off in the control range of nutrient
vessels. Finally, a chimeric ramified skin flap and muscle flap
(one or more leaves of skin flaps or muscle flaps) were cre-
ated. Their vessels for nutrient supplies were stemmed from
the descending branch of the lateral circumflex femoral
artery. Upon hemostasis of the muscle flap, ligation and cut-
ting off vascular pedicle prepared for subsequent use. After
thorough debridement at the acceptor site, the harvested chi-
meric flaps were spread out in a fan shape to repair the
wound with deep tissue exposure. When ensuring the reach
of the vascular pedicle of the flap to the anastomosis site of
the vessels at the acceptor site, intermittent suture and fixa-
tion flap were performed. The vessels at the donor site were
anastomosised end-to-end or end-to-side with the posterior
or anterior tibial vessels at the acceptor site. Suturing was
performed according to the arteriovenous ratio of 1:2, while
healthy superficial vein was initially sutured. The exposed
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surface of muscle flap was covered by skin graft, which was
bandaged or covered by negative pressure (Fig. 1).

Postoperative Treatments

Postoperatively, intensive observation and necessary brake
should be carried out. Conventional microsurgical methods,
such as anti-inflammation, anti-spasm and anti-coagulation
were delivered as needed. The blood supply to the flap was
closely monitored, while vascular crisis or other complica-
tions being effectively treated in a timely manner. During the
negative pressure therapy in the skin grafting area on
the muscle flap, the unobstructed vacuum sealing drainage
should be maintained. The negative pressure should not be
excessively high to prevent flap from compression. The nega-
tive pressure of free skin grafting site was removed at post-
operative 7-8 days. According to the conditions of wound
repair and fracture fixation, active and passive rehabilitation
exercise were recommended and required at the early stages
after the surgery.

Evaluation of Complications and Outcomes

Intraoperative
The operation time and blood loss were recorded.

Complications

Complications at both recipient site and donor site were
carefully recorded, including flap or skin graft necrosis,
infection, vascular crisis, and delayed wound healing.

Clinical Outcomes

The survival and infection of flaps were evaluated postopera-
tively. During follow-up, the appearance and function of the
affected limbs were observed.

Results

Demographics

These 32 patients were systematically followed up for a mean
of 20.3 months (range, 12-36 months). There were 21 men
and 11 women, mean (range) age 35.5 (12-66) years. Of the
32 cases, 12 cases received emergency treatment in our hos-
pital and 20 cases were transferred from local hospitals.

Surgery and Complications

In this study, 32 with descending branch of lateral circum-
flex femoral artery and lateral thigh muscle flap were per-
formed, and all the operations were successful. The mean
time of the operation was 325.5 min (range, 210-600 min)
and average blood loss was 424.8 mL (range, 300-
800 mL). The donor sites were primarily closed in 22 cases,
and skin grafts were performed in 10 cases. Among the
32 cases, two cases flap developed vascular crisis, which
were relieved after exploration treatments. Four cases suf-
fered from partial necrosis of the flap or skin graft on the
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Fig. 1 Diagram illustrated the design process of chimeric anterolateral thigh perforator flap for the repair of large area of deep wound in the foot and

ankle. (A) Large area of deep wound in the foot and ankle with bone and tendon exposed. (B) Harvasted chimeric anterolateral thigh perforator

flappedicled with descending branch of lateral circumflex femoral artery. (C) Place the chimeric anterolateral thigh perforator flap near the wound of

the foot and ankle. (D) The chimeric flap was used to fan out on the wound, the muscle flap covers the bone exposed wound. (E) The appearance of

all wounds reconstructed by the flap and the skin grafting on the muscle flap.

muscle flap or simple skin graft on wound with residual
local wound. Of these cases, two cases underwent second-
ary skin graft and the other two cases received active
dressing change to eliminate the wound.

Outcomes

Postoperatively, the wounds were properly healed and the
infection was effectively controlled. Notably, subsequent
operations of functional reconstruction were not affected for
all 32 cases. Four cases with post-traumatic osteomyelitis
accompanied by bone defect were treated with simple bone
graft or Mesquelet bone graft at 6-8 months after wound
healing. During follow-up, no infection was observed and
the appearance and function recovery of the affected limbs
were satisfactory. Briefly, the appearance of the flaps was sat-
isfactory with nearly normal texture and color. In contrary,
the skin color followed by the muscle flap repair was slightly
dark, but no abrasion and tear observed in the grafting site
which was flexible and elastic.

Case Report
Typical cases were shown in Figs 2,3,4.

Discussion

Current Situation of Difficult Treatment for Large Soft
Tissue Defect of Foot and Ankle

Most scholars believe that staged reconstruction is a safe and
reliable option for the treatment of a large area of soft-tissue
defects of the foot and ankle caused by trauma, which is rele-
vant to the complicated local and systemic conditions. How-
ever, the timing for delayed repair is still controversial'®'”.
The application of negative pressure wound therapy provides
an excellent guarantee for delayed repair of fresh wounds
and debridement of infected wounds'®'®. Nevertheless, this
technique can only be used as a temporary wound-covering
method without direct blood supply. It is considered as a
transitional means due to the potential secondary ischemic
necrosis after long-term covering of bone, tendon, nerve and
other tissues. Liu et al.'” has reported that vacuum sealing
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Fig. 2 Case 1. A 24-year-old female patient with open fracture of distal tibia and fibula complicated with soft-tissue contusion caused by a traffic
accident underwent debridement, fracture reduction and internal fixation in a local hospital and wound closure. At postoperative 1 week, she was
transferred to our hospital due to secondary ischemic necrosis of the skin at the injured site. The larger deep wound was repaired with the chimeric
anterolateral thigh perforator flap. (A, B) Appearance photos and anteroposterior and lateral radiographs of ankle joint. (C, D) After the debridement of
the distal necrotic lesions of the ankle, tendon, tibia and internal fixator were exposed, with a total wound area of approximately 20 cmx 14 cm.

(E, F) The chimeric anterolateral thigh perforator flap were designed and cut out. (G) The skin flap and muscle flap were arranged in a fan shape to
cover the wound surface, the vascular pedicle at the donor site was anastomosed with the anterior tibial artery and vein, and the surface of muscle
flap was covered with negative pressure. Postoperative microsurgical therapies, such as anti-inflammation, anti-spasm and anticoagulation, were
performed as needed. (H, I) At postoperative 5 days, negative pressure on the muscle flap was removed. Blood oozed from the muscle flap. Full-
thickness skin grafting was performed and the skin grafting site was covered by vacuum sealing drainage. (J) At 1 week after skin grafting, all flaps
and skin grafting sites survived. (K, L) At postoperative 6 months, the flap and skin grafting site on the muscle flap had excellent appearance and no

deep infection occurred.

drainage failed to provide delay in definitive free flap recon-
struction while providing temporary effective wound cover-
age. The functional recovery of the foot and ankle is
correlated with excellent flap coverage. In general, flap
should be fully utilized to cover the weight-bearing site and
the exposed sites of deep bone, tendon, nerve and other tis-
sues to provide the maximum tendon sliding and to obtain
the premium functional recovery”’. However, when the
wound exceeds a certain range, it is challenging to achieve a
satisfactory effect with a single large flap. Alternatively,
simultaneous use of two or more combined flaps can be used
to repair a large wound while the increased complexity of
the procedure would also elevate the surgical risk and aggra-
vate the injury at the donor site. That is to say, once the
repair operation fails, it often causes injuries at both
the donor and acceptor sites, even leading to amputation.

The Characteristic of Chimeric Anterolateral Thigh
Perforator Flap

The anterolateral thigh flap is considered to be a universal
and preferential flap for the repair of extremities wounds*"?,
2L22 hecause of its constant anatomical position of nutrient
vessels, small variations, long vascular pedicle, thick vascular
diameter and relatively concealed donor site. In addition, the
donor site contains abundant soft tissues, so various types of
myocutaneous flaps can be harvested. Meanwhile, morbidity
of the lateralis flap donor site is negligible”®, and the volume
of the harvested lateralis flap is adequate for filling deep
defects. The concept of chimeric perforator flap was first
proposed by Hallock in 1991°*. The chimeric perforator flap
is a special form of perforator flap, which refers to two or
more different types of independent tissue flaps (such as
skin, fascia, muscle, bone, etc.) harvasted in the same
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Fig. 3 Case 2. A male patient, 35 years old, suffered from serious injury of the left foot and ankle caused by a car accident, with multiple phalangeal
fractures, calcaneal fractures, complicated with the right acetabular fractures and the right ulna and radius fractures. In a local hospital, the patient
was treated with “injury control” to maintain the vital signs. At 1 week after debridement of the left ankle, he was transferred to our hospital.
Following multiple times of debridement on the left foot, the right acetabular fracture, the ulnar and radial fracture were treated with open reduction

and internal fixation, and the chimeric anterolateral thigh perforator flap was performed for reconstruction of this large area of soft-tissue defects of
foot and ankle. (A, B) The appearance of foot and ankle before debridement. The first and fifth toes were absent, the distal injured bone and the
tendon were exposed. The wound surface, approximately 22 cm x 15 cm in size, was involved with the plantar weight-bearing site and the dorsum of
the foot. (C, D) The chimeric anterolateral thigh perforator flap was designed and created. (E, F) The harvested skin flap and muscle flap were
arranged in a fan shape to cover the wound surface. The vascular pedicle at the donor site was anastomosed with the anterior tibial artery and vein,
as well as the great saphenous vein. Medium-thickness skin grafting was performed on the surface of the muscle flap. Conventional microsurgical
procedures, such as anti-inflammation, anti-spasm and anti-coagulation, were conducted after operation. At postoperative 7 days, all flaps and skin
graft sites survived. (G, H) During postoperative 6-month follow-up, the flap and skin graft sites had excellent appearance and no deep infection was
observed.

vascular supply area. At least one perforator flap is included | tissue flaps at the same time. It is novel and practical, makes
in these independent tissue flaps, and the nutrient vessels | the three-dimensional reconstruction of wounds achievable
originate from the same primary blood vessels. Anastomos- | and expands the application range of flaps, thus it has been
ing a group of vascular pedicle (primary blood vessels) can | increasingly applied in clinical practice in recent years'>?’.
reconstruct the blood circulation of multiple independent | The blood-supply arteries of the anterolateral thigh flap and
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Fig. 4 Case 3. A male patient, 38 years old, suffered from serious injury of the right foot by a car accident with multiple metatarsal fractures and
dislocation. (A, B) The appearance of the foot wound with exposing the local tendon and bone. The wound involved the medial plantar area and
dorsum of foot. It was irregular about 18 cm x 19 cm. (C, D, E) The chimeric anterolateral thigh perforator flap was designed and cut. Skin flap and
muscle flap were arranged in a fan shape to cover the wound surface in the front of the dorsum and the medial plantar. The vascular pedicle of the

donor site was anastomosed with the anterior tibial artery and vein and great saphenous vein. Skin grafting was performed on the surface of

dorsolateral foot wound and muscle flap (F, G) All flaps and skin grafting areas survived 10 days after operation. (H, 1) Six months follow-up showed
that the appearance of flap and skin graft area was good, and no deep infection occurred.

the chimeric muscle flap are both stemmed from the des-
cending branch of the lateral circumflex femoral artery. Only
one group of blood vessels needs to be anastomosed intra-
operatively to reconstruct the blood circulation of multiple
independent tissue flaps'®. Therefore, the chimeric
anterolateral thigh perforator flap not only incorporates the
advantages of perforator flap, but also possesses abundant
blood supply and potent anti-infection capability of the mus-
cle flap. The flap can be utilized parallel to the chimeric
muscle flap, in a spread fan shape to repair different wounds
in a flexible way. In particular, the extensibility of the muscle
flap provides wider coverage of deep tissues. In this study,
we adopted this technique to repair large areas of wounds to
the foot and ankle, instead of the use of a single large flap or
multiple combined flaps. This technique allowed excision of
the flap within the range of direct suturing, thereby minimiz-
ing the injury at the donor site. Due to denervation after the
grafting of the harvested muscle flap, the muscle site shrinks
after the operation and the appearance is not swollen in the
advanced stage. Therefore, skin grafting on the muscle flap

can do achieve satisfactory results*®. After the harvesting of
the muscle flap, the wounds at the donor site are more likely
to heal due to the reduction of donor site volume. In addi-
tion, partial excised muscle flaps exert slight effect upon the
movement function at donor site. The descending branch of
the lateral circumflex femoral artery serves as the common
stem vascular pedicle of both skin flaps and muscle flaps,
which is divided into multiple branches when stretching to
the distal end. Multiple branches enter the flaps as the perfo-
rating branches to nourish the flaps". In a systematic review
with analysis on 1251 thighs described in 23 articles, Smith
et al”” revealed that the average number of perforating bra-
nches is 1.15-4.26. The lateral femoral muscle belongs to a
single main artery muscle, and the muscular branches are
constantly present in a multi-branch pattern. The distance
stretched by the descending branch of the lateral femoral cir-
cumflex artery in the muscle can be utilized to adjust the leaf
distance between the flap and muscle flaps, providing a suit-
able space to cover the wound, especially for irregular
wounds.
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Chimeric Anterolateral Thigh Perforator Flap for Large
Soft Tissue Defects of Foot and Ankle

There are still many challenges in repairing large area of soft-
tissue defects of the foot and ankle. In this investigation, the use of
chimeric anterolateral thigh perforator flap combined with skin
grafting on the surface of the muscle flap achieved excellent recon-
struction outcomes. To better satisfy the requirements in clinical
practice, multi-leaf skin flaps or muscle flaps can be excised
according to the size, shape, location, deep tissue exposure of the
wound and the distribution of perforating vessels at the donor site,
to repair irregular wounds. The flaps can be thinned to achieve
aesthetic repairing effect and simplify the second-stage plastic sur-
gery”®. The excised chimeric muscle flap can simultaneously fill
the deep cavity, stereoscopically repair the tissue defects while con-
trolling infection®. Excising a long tendinous muscle flap can also
reconstuct the dynamic defect of the foot and ankle. For example,
Ando et al™ applied ALT and TFL fabricated chimeric flaps to
reconstruct Achilles tendon and overlaying skin defects success-
fully. However, it is necessary to obtain the multi-leaf flap and
muscle flap during the operation, which increases the time to sep-
arate the nutrient vessels and the risk of necrosis of the muscle
flap. Taken together, the advantages and disadvantages of flap,
skin grafting on the muscle flap and direct skin grafting on the
wound should be carefully evaluated to obtain the most optimized
performance. Especially for the reconstruction of super huge soft-
tissue defects, the chimeric flap technique cannot replace the com-
bined use of multiple groups of flaps.

Technical Essentials for Chimeric Anterolateral Thigh
Perforator Flap

The findings in this study suggested that the key for the suc-
cessful implementation of the chimeric anterolateral thigh
perforator flap lies in intra-operative design of the branched
perforator flap and muscle flap, as well as the microscopic
exploration of respective perforating vessels. Anatomical dis-
section is a time-consuming and laborious procedure, and
the surgeons should be proficient to avoid rough pulling
and accidental cutting. Moreover, it is especially necessary to
avoid excessive pulling of the vascular pedicle of the muscle
flap during the operation, while the appropriate hemostasis
measures being carefully conducted to prevent the postoper-
ative incidence of serious bleeding from the flap wound. The
incision of the muscle flap differs according to the wound
conditions at different acceptor sites. If only wound coverage
is required, wide and thin tissues should be incised along the
vessel passage in the muscle flap according to the position
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that the vascular pedicle may reach. By doing this, the cover-
age area of the wound will be increased while lowering the
postoperative bulky deformity. If coverage needed for both
the wound and the dead space, the tissues should be incised
according to the size of the dead space. The perforator vascu-
lar pedicles of different multi-leaf skin flaps and muscle flaps
converge at the descending branch of lateral circumflex fem-
oral artery should be treated flexibly according to the possi-
ble variations of vessels’' .If the sources of blood supply for
the multi-leaf skin flaps and muscle flaps are different,
additional vascular anastomosis, internal-pressurization,
external-pressurization or vascular grafting can be adopted
appropriately™'*?, Upon vascular crisis, given the deep loca-
tion of the chimeric muscle flap, there is no need to take care
of muscle flap after the exploration of the vascular pedicle
and the removal of the vascular crisis. In this group, five
cases were complicated with other severe injuries or intolera-
ble general conditions. Skin grafting was performed on the
muscle flap after their general conditions were stable
5-7 days after operation.

This study has the following limitations: (i) through
retrospective analysis of cases, this study aimed to evaluate
the application of chimeric anterolateral thigh perforator flap
for the reconstruction of the large deep wound in the foot
and ankle, without comparison with other repair methods;
(ii) this paper mainly focused on the treatment of wound soft
tissue, and did not discuss much about the repair and recon-
struction of the fracture, broken nerve and tendon, so the
score of the postoperative limb function was not examed;
and (iii) this was a single center study with a limited number
of cases. More rigorous and large-scale research will be car-
ried out in the future.

Taken together, compared to conventional flap
grafting, with descending branch of lateral circumflex fem-
oral artery and lateral thigh muscle flap is an efficacious
and relatively safe procedure for reconstructing large area
of soft-tissue defects of the foot and ankle. It is particu-
larly applicable for large area of wounds with irregular
defect or deep cavity space after debridement of local
infection in clinical practice. However, each procedure
during the operation should be performed with cautions,
especially during the procedure of cutting off the multi-
leaf skin flaps and muscle flaps. Intensive attention should
be paid on the protection the perforating vessels and the
improvement of the survival rate of the skin flaps and
muscle flaps.
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