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Background: Reconstruction of distal foot defect remains a challenge in plastic
surgery. The purpose of this report is to present a new procedure that repairs these
defects in severe burn patients. Results of application and follow-up in 7 patients
were presented.
Methods: From January 2016 to March 2018, a total of 7 patients (age ranging
from 21 to 57 years) with distal foot defects were treated in our department. All
thewoundswere caused by severe burns and repaired by the free vascularized fascia
lata combined with thin split-skin graft. After the operation, the status of the fascia
flaps and grafted skin was observed, and follow-up information and complications
were documented.
Results:Among the 7 patients, the flaps and grafted skins completely survived in
5 patients. One patient was found to have grafted skin necrosis in the perioperative
period, and 1 patient was found to have partial flap necrosis in the follow-up period.
After conventional dressing treatment and skin grafting, the wounds healed in both
patients. The mean follow-up was 6 months.
Conclusions: Themethod of combining the free vascularized fascia latawith thin
split-skin graft represents a satisfactory approach for the repairing of distal
foot defects.
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R econstruction of distal foot defect has always been challenging be-
cause the graft and transfer options are exceedingly limited.1 Distal

foot defects are usually accompanied by tendon or bone exposure. Skin
graft is not suitable for bone exposure wound, because its long-term du-
rability is unsatisfactory. Local flaps often have limited reach and size.
Free flaps are associated with technical challenges and may cause bulky
appearance, which results in postoperative esthetic and functional prob-
lems.2 Optimal reconstruction of the distal foot defect should ensure not
only stable cover able to resist friction while walking but also smooth
foot contour to allow for the use of normal footwear, as well as the ap-
propriate strength, durability and tension to achieve satisfactory foot
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function. Among autologous flaps, the free tensor fascia lata flap is
one of the most common muscle flaps for reconstructing tissue defect,
but to our knowledge, it has not been previously described for the re-
construction of distal foot defects.3–6 The purpose of this report was
to present a new procedure for reconstruction of the distal foot defects
through combining the free vascularized fascia lata (FVFL) with thin
split-skin graft. Herein, we showed that this method could achieve sat-
isfactory repair effects.

PATIENTS AND METHODS

Patients
From January 2016 to March 2018, a total of 7 patients (5 males

and 2 females, age ranging from 21 to 57 years) with distal foot defects
caused by severe burns were treated in our department. The inclusion
criteria for this study were as follows: (1) age ranged from 18 to
60 years, (2) with soft tissue defects in distal foot area caused by severe
burns, and (3) without any severe uncontrollable systemic disease. All
the defects were repaired by the FVFL combined with thin split-skin
graft. Each patient provided informed consent, and the study was per-
mitted by the Research Ethics Committee of Xijing Hospital (permit
number, fmmu-16-0122).

Patient and Wound Characteristics
Among the 7 burned patients, 2 patients were burned by hot

metal, 2 patients were burned by alcohol, and 3 patients were burned
by electric. All the 7 patients were unilateral deep tissue defects of distal
foot, 4 cases involved tendon exposure, and 3 cases had bone exposure.
The size of the recipient area defects ranged from 3.2 cm � 5.5 cm to
5.2 cm � 8.6 cm. The detailed characteristics of the patients and
wounds were listed in Table 1.

Preoperative Preparation
Before the operation, careful and comprehensive examinations

were carried out, and all the patients had no operation contraindication
diseases. The blood flows of anterior tibial artery, posterior tibial artery,
dorsalis pedis artery, and the descending branch of lateral circumflex
femoral artery were assessed by preoperative color Doppler arteriogra-
phy. Considering the factors such as the location and size of the wound,
the length of the vascular pedicle, and the diameter of vessels, the dorsalis
pedis artery and vein were chosen as recipient vessels. If the vascular con-
ditions were unsatisfactory, the ipsilateral great saphenous vein and the
medial plantar artery were selected as alternative recipient vessels.7–9

SURGICAL TECHNIQUE

Surgical Procedure
The surgical procedure was composed of 4 steps. First of all, the

wound debridement treatment was conducted. For infected wound,
1 week negative pressure treatment and antibiotic therapy were con-
ducted after debridement. The second step was to harvest the flap.
The procedures of designing and harvesting the fascia flap were similar
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TABLE 1. Characteristics of Patients

Patient Age, y Sex
Causes

of Injuries
Characteristics

of Wound Defect Size, cm2
Survival

Condition of Flap Complications

1 21 Female Burned by
alcohol

Right 3rd and 4th toes 4.0 � 6.5 Survival None

2 29 Male Electric burn Right 3rd, 4th, and 5th toes, exposure
of 4th and 5th phalanxes and tendons,
and exposure of 5th metatarsal

5.2 � 8.6 Survival None

3 33 Male Electric burn Right 1st and 2nd toes 4.2 � 5.2 Survival None
4 42 Male Burned by

alcohol
Left food, exposure of 4th and
5th metatarsals

4.5 � 6.0 Survival None

5 48 Female Burned by the
hot metal

Left 2nd and 3rd toes and the exposure
of tendons

4.8 � 5.0 Survival Partial flap necrosis caused by
diabetes

6 53 Male Burned by the
hot metal

Left 4th toe and the exposure of
4th phalanx

3.2 � 5.5 Survival None

7 57 Male Electric burn Right 1st and 2nd toes, exposure of
1st phalanx and tendon, and exposure
of 1st metatarsal

3.8 � 7.5 Survival Grafted skin necrosis caused
by subcutaneous hemorrhage
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as those of anterolateral thigh flap.10,11 The differences were that we
only harvested the deep fascia and vascular pedicle, and the skin and
the subcutaneous tissue were kept in the donor site. Third, the vascular
anastomosis was performed. The anastomosis of the descending branch
of lateral circumflex femoral artery and the dorsalis pedis artery (or the
medial plantar artery), and the anastomosis of the descending branch of
lateral circumflex femoral vein and the dorsalis pedis vein (or the great
saphenous vein) were performed under the microscope. The end-to-end
manner or end-to-side manner was chosen depending on the location of
wound and status of vessels. After anastomosis, the patency of each ves-
sel and blood circulation of flap were meticulously checked. After care-
ful hemostasis, we sutured and fixed the flap to the recipient area and
inserted the indwelling rubber drainage strip around the flap. Finally,
we did the skin graft. After harvesting the thin split-skin and preparing
the drainage holes, the skin was transplanted and fixed onto the surface
of the fascia lata. Then, pressure dressings were set on the graft skin,
and the affected limbs were kept in functional position with braces.
Postoperative Management
After the operation, all patients received intravenous anticoagu-

lant, antispasmodic, and vasodilator drugs (dextran and papaverine hy-
drochloride).12,13 The ultrasound Doppler was performed every 2 hours
to determine if the vascular anastomosis remained unobstructed within
1 week after surgery. The bandagewas removed at 1 week after surgery,
and the dressing was changed every 2 days. Patients were instructed to
walking and systemic rehabilitation exercises from 2 weeks after
FIGURE 1. Characteristics of wound. A, Before debridement, infected
After debridement, the fourth phalanxes exposed. The total wound s
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operation. All the patients were advised to use anticicatricial drugs from
3 weeks to 6 months after surgery.
RESULTS

Case Report
A 53-year-old male steelworker was admitted to our department

with deep third degree burns in the fourth toe of his left foot. Thewound
caused by the hot metal in an industrial accident 3 weeks ago. After the
injury, the patient was treated with conventional dressing at the local
hospital. The wound not only did not heal but also got infected. De-
bridement of the burns was performed in the first surgical attempt at
24 days after the accident. Partial phalanx exposure, infected necrotic
tissue, purulent exudates, and hypodermal infected lacuna were ob-
served (Fig. 1A). After surgical debridement, we found the fourth pha-
lanx exposure. The wound size was about 3.2 cm � 5.5 cm (Fig. 1B).
The Kirschner wire was used to keep the stability of the joint, and the
negative pressure treatment of wound was conducted. Antibiotic treat-
ment was initiated according to results of the wound cultures. The re-
construction of the defect was performed in the second surgical
attempt at 7 days after the debridement (Fig. 2A). We designed and ob-
tained an FVFL according to the wound size (Figs. 2B–D). After har-
vesting the flap, surgical incision was repaired by suture in situ. Then,
the vascular anastomosis was performed as end-to-site to the dorsalis
pedis artery and end-to-end to the accompanying veins (Figs. 2E–G).
After that, we performed the thin split-skin grafting at the recipient site
necrotic tissue and purulent exudates remained on the wound. B,
ize was approximately 3.2 � 5.5 cm.

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 2. The process of reconstruction. A, After debridement and negative pressure treatment, the wound became clean. B,
Harvesting the free vascularized anterolateral thigh fascia lata flap according to the wound size. C and D, The outer surface and inner
surface of the flap. E, The vascular anastomosis was performed as end-to-site to the dorsalis pedis artery and end-to-end to the
accompanying veins. F and G, Fixing the flap to the recipient site. H, Grafting of thin split-skin.
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(Fig. 2F). After surgery, the grafted flap and skin completely survived,
and no postoperative complications were found. At the 3- and
6-month follow-ups, the functional recovery and appearancewere satis-
factory (Fig. 3).
Treatment Outcomes
In the perioperative period, the FVFLs and grafted skins survived

completely in 5 patients. Grafted skin necrosis gradually happened in
1 patient (57-year-old, male), which was caused by subcutaneous hemor-
rhage; after conventional dressing therapy and skin regrafting, the wound
healed. The mean follow-up was 6 months. During the follow-up period,
partial flap necrosis was found in 1 patient (48-year-old, female) at
4 months after operation. After a detailed inquiry of the patient's medical
history, we found that the patient had a history of diabetes. From 3months
after operation, blood glucose control had been unsatisfactory. After insu-
lin therapy, strict blood glucose control, conventional dressing therapy,
FIGURE 3. Follow-up showed that the flap and grafted skin survived

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
and skin regrafting, the wound healed. All the patients accepted antiscar
drug treatment. Six months after the operation, the foot functions of these
patients were normal, and all the patients were satisfiedwith the treatment
effects and appearance.
DISCUSSION
Distal foot problems vary in severity and complexity, and several

local and distant reconstructive strategies have been proposed for re-
solving these problems. Obviously, skin graft is not suitable for severing
as coverage in distal foot, because the durability could not meet func-
tional requirements and may lead to recurrent ulceration of the area.14

Therefore, local flaps are commonly used. The filleted and partial
filleted toe flaps are useful for reconstruction of minor defects, but their
use would jeopardize the toes themselves.15,16 The reverse dorsal meta-
tarsal artery flap, webspace neurovascular island flap, and distally based
dorsalis pedis flap could be chosen for repairing distal foot defects, but
well. A and B, 3 months; (C) and (D), 6 months.

www.annalsplasticsurgery.com 527

http://www.annalsplasticsurgery.com


Liu et al Annals of Plastic Surgery • Volume 84, Number 5, May 2020
they are also restricted by their limited arc of rotation and skin qual-
ity.17,18 The option of distant pedicled flaps, cross-foot, and cross-leg
flaps is also limited by inherited drawbacks, namely, the transfer of
nonglabrous skin and the prolonged immobilization and hospitalization
period.19,20 Free flaps have the potential of solving any coverage prob-
lem anywhere on the foot, but they tend to be bulky and cannot meet the
esthetic requirements of patients.14,21 Considering these characteristics
and limitation of the flaps mentioned previously, we chose the method
of combining the FVFL with thin split-skin graft.

On the basis of our experiences, this method offers the following
advantages. First, the flexibility and plasticity of the FVFL are satisfac-
tory. By folding or stuffing method, the FVFL is capable to repair various
wound of foot, including lacunar wound, fissure wounds, and so on. Sec-
ond, the damage to the donor site is little. In the presented method, the
skin and the subcutaneous tissue are kept in the donor site, and after har-
vesting the flap, surgical incision could be repaired by suture in situ. In
addition, the thigh function is not affected by scar contracture of the inci-
sion. Third, the appearance of the recipient area is satisfactory. The con-
ventional flap often causes a bulky appearance and need for further fat
removing surgery, but the FVFL is thin enough. Fourth, based on its rich
blood supply, the FVFL has good anti-infective properties, which can
promote wound healing when the wound is complicated by bacterial in-
fection or osteomyelitis.

However, our method has some limitations. First, the area of the
FVFL that could be harvested is limited, and excessive injury to the
deep fascia and perforator vessel may cause poor healing in the donor
area and affect the thigh function. Second, the surgical method is com-
plicated and required microsurgical techniques. Third, it is difficult to
observe the blood circulation of flap and the survival condition of grafted
skin after surgery, because the operated area was wrapped with pressure
dressing. According to our experience, regular ultrasonic Doppler exam-
ination is necessary. Fourth, for patients with systemic disease such as di-
abetes, atherosclerosis, and so on, actively and strictly treating basic
diseases is significant to reduce the incidence of postoperative complica-
tions. Fifth, the sensory reconstruction of the distal foot was important for
patient's functional recovery and avoiding excessivewear of surgical area.
Unfortunately, the surgical procedures of sensory reconstruction were not
explored in the present study.

CONCLUSIONS
The method of combining the FVFL with thin split-skin graft

represents a satisfactory approach for the repair of distal foot defects.
This method has advantages such as the good appearance of the recip-
ient site, strong resistance to infection, and little damage at the donor
site. In addition, to avoid the failure of the transplantation, noninvasive
instruments such as ultrasonic Doppler, laser Doppler, and infrared ther-
mal detectors are necessary for postoperative observation of the blood
circulation in this method.
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