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Abstract

Covering the defect of ankle substances as well as the defect of distal leg substances has long been a challenge for plastic 
surgeons. Through the experience of two clinical cases, we show the ease of survey, the clinical result and the effectiveness 
of the use of an externally supra-malleolar flap modified according to the Valenti technique for the coverage of the defects of 
substances.
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Introduction

Covering the large loss of substance in the distal third 
of the leg and ankle remains difficult. Depending on their 
location, extent and terrain, we have a number of solutions 
using regional or remote flaps. A number of these flaps have 
been abandoned because of their uncertain fiability, surgical 
difficulty or important sequelae. Among these flaps is the 
external Supramalleolar flap, vascularized by an ascending 
branch of the fibular artery, which was first described by 
Masquelet, et al. in 1988 [1] and is unpopular because of its 
difficulty. Valenti has modified it, making it simpler and more 
reliable [2]. We illustrate its interest through this clinical 
case.

Surgical Technique

In dorsal decubitus position, under rachi anesthesia, 
after marking the external malleolus and the tibial crest. 
The future flap as well as the estimation of the location of 
the ramus perforans (about 5 cm from the tip of the lateral 
malleolus) is drawn beforehand on the lateral aspect of the 
leg. The skin palette is positioned more proximally, to increase 

the arc of rotation, with a size slightly larger than the area to 
be covered. The pivot point is shifted 2 cm more proximally. 
The procedure is started with an elongated S-shaped incision. 
A very superficial detachment is performed to expose the 
subcutaneous tissue. An incision of the medial edge of the 
flap opposite the tibial crest at the top, then the tibialis 
anterior muscle at the bottom for greater safety, followed by 
an incision of the upper and lateral edges of the flap, carrying 
the fascia and joining the plane of detachment is performed. 
The detachment of the deep face carrying the fascia (the 
procedure is safe since the arterial pedicle travels above the 
fascia) stops above the origin of the ramus which is neither 
located nor sectioned. The flap is then rotated around its axis 
(a subcutaneous tunnel can be used to return the flap to the 
recipient site), attached to the recipient area with grafting 
from the donor area.

Clinical Case 1

A 64-year-old patient, diabetic for 12 years, amputated his 
right big toe and left forefoot 10 years ago following frostbite 
lesions (monopodal support on the affected side only). Who 
presents an epidermoid carcinoma, 7.5 cm long axis, on the 
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inner side of the ankle and the right forefoot (Figure 1), 
locally advanced (bone lysis), without lymph node invasion 
or distant metastases. Given the history of amputation of the 
contralateral limb, the decision is for a wide excision with 
reconstruction followed by complementary radiotherapy. 
Thus the patient underwent a carcinological excision 
removing the soft parts of the inner face of the ankle, the first 
metatarsal and the inner part of the medial cuneiform and 
the navicular bone (Figure 2), and immediate coverage by a 
lateral supra-malleolar flap by Valenti’s technique (Figure 3) 
with secondary grafting of the donor area. The evolution was 
good: no vascular or infectious complications (Figure 4) with 
a satisfactory functional result over a 10-month collection: 
mobility of the ankle preserved, walking with assistance 
possible.

Figure 1: Epidermoid carcinoma of the medial side of the 
ankle and the forefoot on the right side.

Figure 2: A. Loss of substance after carcinological excision. B and C. Tumor piece removing the soft parts of the inner side of 
the ankle, the 1st metatarsal and the inner part of the medial cuneiform and navicular bone.

     

Figure 3: Coverage of substance loss by the external supramalleolar flap.
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Figure 4: Results at 1 month postoperatively.

Clinical Case 2

This is a 25-year-old patient, a chronic smoker, victim of 
a work accident whose mechanism is a crushing of the inner 
face of the left ankle and heel by a heavy machine, causing 
him to suffer an open fracture (opening of the tibio-astragal 
joint), loss of bone substance of the medial malleolus and 
talus, total destruction of the medial lateral ligament and 
medial retinaculum) with a decaying wound opposite 10 cm 
of major axis, exposing the posterior tibial pedicle and medial 
plantar pedicle (posterior tibial artery severed and repaired) 
without downstream vascular-nervous disorder. The patient 
received good emergency surgical trimming under shaving 
anaesthesia (Figure 5) and immediate coverage with a lateral 
supra-malleolar flap by the Valenti technique (Figure 6). The 
skin between the donor and recipient areas was incised 
and peeled off on the banks to provide a non-compressive 

passage for the pedicle of the flap. The donor area was 
grafted secondarily. The evolution was complicated by a 
nosocomial infection and partial necrosis of the distal half, 
managed by joint trimming and lavage, antibiotic therapy 
directed according to the antibiogram, directed wound 
healing, and thin skin grafting (taken from the inner side of 
the homolateral thigh) (Figure 7). At 5 months, the functional 
result is very good: resumption of walking, good mobility 
of the ankle with symmetrical plantar tenderness on the 
opposite side. However, the aesthetic result remains average: 
scarring from the incision and skin grafting, cutaneous 
depression of the lower half of the loss of substance, sequelae 
of necrosis, to be managed later by lipofilling (Figure 8).

Figure 5: Loss of substance on the inside of the left ankle 
and heel after trimming, exposing the tibio-astragonal 
joint, posterior tibial pedicle and medial plantar pedicle.

A                                                                                               B

C
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                                                                             D    E
Figure 6: A. External supramalleolar flap drawn on the lateral aspect of the leg using the Valenti technique. B and C. removal 
of the fascio cutaneous flap. D. suture of the donor area to be grafted secondarily. E. Positioning of the flap to cover the joint 
and exposed pedicle.

A                                                               B
Figure 7: A and B: partial necrosis of the distal half of the flap managed by directed wound healing and thin skin grafting.

 

A                                                             B
Figure 8: A and B Results at 5 months postoperatively.
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Discussion

Covering the loss of substance from the ankle poses 
particularly acute problems, especially when there is an 
associated osteoarticular lesion, which is the most common 
case [3,4]. This difficulty has led to major innovations in 
reconstructive surgery. One of the useful methods, the 
one used in our patients, is the lateral supramalleolar 
flap. Indeed, the lateral supramalleolar flap described by 
Masquelet, et al. is a wide fasciocutaneous flap (15x9 cm in 
adults) in true vascular islet, whose skin paddle is fed by the 
terminal branches coming from the perforating branch of the 
fibular artery (ramus perforans). It has been shown that this 
perforating branch is constant, always emerges 5 cm above 
the lateral malleolus in the tibio-fibular sinus, and gives two 
or three ascending skin branches (8 cm long). These branches 
perforate the fascia and form a vascular system in the lateral 
aspect of the leg. Its distal pivot point, around the axis of the 
ramus perforans, allows great local possibilities of coverage 
[1], but it remains difficult to dissect, requiring opening of 
the interosseous membrane and clearance of the ramus with 
risks of injury to the latter. Valenti modified his harvesting 
technique by positioning the skin paddle proximally, to 
increase the arc of rotation, stopping the dissection 2 cm 
more proximal to the origin of the artery, which is neither 
located nor sectioned for greater safety [5] (offset of the pivot 
point by 2 cm more proximal), and raising it like a fascio-
cutaneous flap with a distal pedicle. This makes harvesting 
much easier and just as reliable. Several other types of flaps 
were used [6,7] to cover the loss of substance from the distal 
half of the leg and ankle:- The peroneal flap [8], the anterior 
tibial flap [9] and the posterior tibial flap [10] are reliable 
flaps. However, the need to sacrifice an important vascular 
axis of the leg is a potentially serious disadvantage especially 
in patients with a particular terrain, such as diabetic patients 
or in the context of associated vascular trauma.

The posterior fascio-cutaneous flaps : are vascularized 
by perforating pedicles located on either side of the Achilles 
tendon allowing the lifting of a fascio-cutaneous flap that 
can extend upwards to the base of the popliteal fossa [4] and 
the sural neuro-cutaneous flap with distal pedicle (whose 
aponeurotic pedicle dissection is centered on the medial 
sural cutaneous nerve), a variant of the latter, are easy and 
reliable flaps but with a limited arc of rotation. In our second 
patient, the arc of rotation of the posterior fasciocutaneous 
flaps did not allow coverage of the PDS, the size of the PDS 
was too large for a sural neuro-cutaneous flap.

Free cutaneous flaps: placed for the first time on the 
distal third Daniel 1973, O’brien 1973, making it possible to 
treat almost all cases. However, the difficulty of the technique, 
the need for secondary procedures and the risks of vascular 
failure constitute considerable obstacles to their use [5]. 

Thus, the lateral supramalleolar flap according to Valenti’s 
technique remains a good alternative for the coverage of 
these substance losses. Nevertheless, this flap is not without 
drawbacks [11-14].

The aesthetic after-effects of the donor area on the 
anterior aspect of the leg are very visible. In order to reduce 
them, Lee, et al. [11] proposed the creation of a lateral 
fasciofatty supramalleolar flap, preserving the skin of the 
donor area, and lifting a thin, large flap.

Venous congestion: can be a source of partial necrosis, 
as in all distal pedicle flaps. To reduce this risk, Uysal, et al. 
[15] leave the external pedicle and do not pass it under a 
subcutaneous tunnel. Despite this precaution, the distal half 
of the flap was necrotic in our second case, we believe that 
there is some venous congestion, aggravated by infection. A 
painful neuroma of the superficial fibular nerve that can be 
prevented by burying the nerve in the muscle masses of the 
leg.

Conclusion

The external supra-malleolar flap, as modified by 
Valenti, is a simple, reliable and reproducible alternative, 
not sacrificing a main vascular axis of the leg with an arc of 
rotation allowing the coverage of the ankle and distal part of 
the leg substance losses.
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