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Summary
Sarcomas affecting weight-bearing areas of the foot are a rare disease and represent a reconstructive challenge. The medial plantar artery (MPA) 
flap offers an optimal “like with like” reconstructive option for the sole. However, it has certain limitations such as the limited reach of the vascular 
pedicle, vascular impairment associated with retrograde flow flap or the morbidity of using contralateral foot as a free flap donor site. We present 
a case of a 30-year-old male with left sole forefoot defect after sarcoma excision. Because of the previous excision surgery along with the wish to 
avoid morbidity in the contralateral foot, reverse flow MPA flap and contralateral free MPA flap were ruled out. Reconstruction using an ipsilateral 
anterograde flow MPA flap with pedicle extension using a grater saphenous vein loop to advance the flap and reach the defect was proposed. 
After 9 months of reconstruction, the patient achieved full weight-bearing and ambulated normally without any complications. We propose this 
method of elongating the pedicle of the MPA flap as an optimal procedure, capable of encompassing mid-size defects in the entire sole of the 
foot. This approach reduces the morbidity associated with using the contralateral foot and avoids sacrificing other vascular axis in the affected 
foot for use as a recipient vessel. Although complications of the harvesting site are known, we believe that MPA flap is still the best option for 
reconstructing the weight bearing area.
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an anterograde fashion  [1,3,7] for heel 
reconstruction. Alternatively, it can also 
be used in a retrograde fashion for mid-
foot or forefoot defects  [6,8], although 
this retrograde fashion entails some 
risks regarding the vascularization of the 
flap [8,9] or as a free flap for contralateral 
plantar reconstruction [9,10]. 

Traditionally, the contralateral foot is 
used as a donor site for free MPA flap for 
plantar reconstruction, but this leads to 
morbidity in a  previously healthy foot 
and causes bilateral foot impairment 
during the postoperative state, hinder-
ing rehabilitation process  [9,11]. In re-

of local or free flaps, is advised [1– 3]. On 
the other hand, most of the free flaps 
from other parts of the body are not able 
to provide quality coverage that meets 
the strength requirements of the sole of 
the foot and most local sole flaps only 
provide coverage for small defects.

The medial plantar artery (MPA) flap, 
first introduced in 1954 by Mir y Mir [4] 
and popularized in 1982 by Harrison and 
Morgan [5], is an ideal choice for recon-
struction of defects in the sole, because 
it provides a "like with like" coverage and 
it is potentially sensitive [6]. Typically, it 
has been employed as a pedicled flap in 

Introduction
Skin defects in weight-bearing areas of 
the sole of the foot represent a surgical 
challenge to reconstructive surgeons. 
This anatomical area has unique intrinsic 
properties that support the full weight 
of the human body during standing and 
ambulation, such as a thicker dermis and 
larger and compacted subcutaneous tis-
sue  [1]. Following the reconstructive 
ladder, direct closure is difficult due to 
the poor laxity of the area, skin grafting 
does not provide a good reconstruction 
as it does not meet the previously men-
tioned characteristics, therefore, the use 
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The second team elevated the left MPA 
flap as follows: lateral incision was made 
up to the muscular plane, dissection con-
tinued until the septum between the ab-
ductor hallucis and flexor digitorum bre-
vis was reached, exposing the MPA. Once 
the pedicle was identified, the medial in-
cision was performed. A  subcutaneous 
vein was preserved in this location in case 
it was needed to relieve venous conges-
tion of the flap. Next, the pedicle was dis-
sected from distal to proximal, making 
a transverse section of the abductor hal-
lucis muscle to continue the dissection 
up to the medial malleolus to obtain ad-
equate vessel caliber and length. The 
branch of the superficial medial plantar 
nerve that innervates the flap was pre-
served, and interfascicular dissection was 
performed proximally. At the level of the 
defect, a nerve stump (corresponding to 
a  sensory branch to the medial side of 
great toe of the medial plantar nerve sec-
tioned in the primary oncologic surgery) 
was visualized and isolated to provide 
sensation to the flap (Fig. 1).

Next, the flap pedicle was detached, 
and anastomosis was performed. First, 
the proximal stump of medial plantar 
vessels was connected to the saphenous 
graft to create a  venous loop (medial 

flap that provides the skin most similar 
to that of the defect area. 

The distal part of the medial plan-
tar pedicle was severed distally during 
the oncologic resection; hence retro-
grade flow MPA flap with distal pedicle 
was not an option. To avoid morbidity in 
the other foot, we proposed an ipsilat-
eral sensitive MPA flap with a pedicle ex-
tension graft to reach the defect. A great 
saphenous vein loop obtained from the 
contralateral leg was used to lengthen 
the vascular pedicle. 

Surgical technique
The patient is placed in a supine position 
with left hip and knee extended and ex-
ternally rotated. First, we identified the 
posterior tibial pedicle by Doppler ul-
trasound (Fujifilm SonoSinte, linear 
probe 15 MHz) at the level of the medial 
malleolus and followed its course dis-
tally identifying the division in the lat-
eral plantar artery and the medial plan-
tar artery. We designed our 7 × 5 cm skin 
flap paddle centered on the course of 
the MPA.

We used a  two-team approach. One 
team harvested 15 cm of the great sa-
phenous vein in the right leg using sev-
eral longitudinal incisions. 

cent years, the use of vein grafts or dis-
tant arteriovenous pedicles to lengthen 
the vascular flap pedicles has become 
popular [12,13].

We present the case of a patient with 
left anterior plantar defect at the level 
of the head of first metatarsus after sar-
coma excision. Reconstruction was per-
formed by advancing the ipsilateral MPA 
flap with a greater saphenous vein pedi-
cle extension graft. 

Case report
A 30-year-old male patient with a  sar-
coma on the sole of the foot was referred 
to our hospital. In the first stage, the on-
cologic surgeons performed the resec-
tion, and the patient was referred to our 
department with a cutaneous defect of 
5.5 × 3.5 cm at the level of the head of 
the first left metatarsus. The histopatho-
logical analysis revealed French Federa-
tion of Cancer Centers Sarcoma Group 
grade 1  myofibroblastic sarcoma with 
free margins of malignancy. The sole 
defect size did not allow direct closure. 
Since this was a  young and active pa-
tient, strong, durable and sensitive cov-
erage was needed. So, we decided to 
reconstruct the defect with the medial 
plantar artery (MPA) flap because it is the 

Fig. 1. A) Medial plantar artery flap elevated and still attached to the source vessels; B) schematic representation. The 
following elements are detailed: abductor hallucis sectioned muscle (blue circle), medial plantar vascular pedicle (red 
arrow), superficial vein of the flap (green arrow), medial plantar sensory nerve of the flap after interfascicular dissection 
(yellow star) and recipient nerve stump of the sensory branch of the medial plantar nerve (yellow triangle). 
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Discussion
There are two pivotal milestones for the 
reconstruction of weight-bearing areas: 
first, a sufficient amount of resistant tis-
sue is necessary to support the stress of 
body weight during the standing and 
movement. Second, the reconstruction 
should provide a  protective sensitivity 
to avoid ulceration and wounds due to 
the pressure that the soles are subjected 
to [14]. 

The medial plantar artery flap, popu-
larized after the description by Harrison 

of flexor hallucis brevis and the oblique 
head of adductor hallucis. 

The postoperative period was une-
ventful for the flap and dangling was 
performed 10 days after surgery without 
perfusion problems. The patient was 
able to fully weight-bear after 7 weeks 
from the tumor excision surgery. At the 
9th postoperative month (Fig. 3), the pa-
tient is ambulating without difficulty 
and has no local complications (Suppl. 
material –  video 1). Static two-point dis-
crimination test was 10 mm.

plantar vein (MPV) –  proximal venous 
graft anastomosis with 2.5 mm coupler 
and MPA –  distal venous graft anasto-
mosis with simple 9/ 0  nylon stitches). 
Care must be taken to match the dis-
tal end of the saphenous graft with the 
artery and the proximal end with the 
vein. Correct arterial flow was verified 
through the vein loop. Then, the loop 
was severed and the anastomosis of the 
vein graft with the flap pedicle were per-
formed. Positive patency test as well as 
optimal perfusion by indocyanine green 
(ICG) angiography was asseverated. 

The flap was advanced to cover the 
defect at the level of the head of the 
first metatarsus and nerve coaptation 
was performed between the superficial 
branch of the medial plantar nerve of 
the flap and the stump that was found 
in the area of the defect. The flap was 
sutured in place with simple 4/ 0 nylon 
stitches. The donor site was closed with 
a full-thickness skin graft obtained from 
the right groin (Fig. 2). The vascular pedi-
cle of the flap was protected by covering 
the proximal part with the abductor hal-
lucis muscle (previously sectioned and 
now reconstructed) and the distal part 
was placed between the lateral head 

Fig. 2. Result after the advancement flap surgery using the greater saphenous vein loop to elongate the vascular 
pedicle. A) The donor site has been covered with a full thickness skin graft from the right groin area; B) schematic 
representation with the following detailed structures: abductor hallucis sectioned muscle (blue circle), sectioned medial 
plantar vascular pedicle (red arrow), greater saphenous vein loop (white diamond), medial plantar sensory nerve of the 
flap (yellow star) and recipient nerve stump of the sensory branch of the medial plantar nerve (yellow triangle).
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Fig. 3. Final outcome at nine months postoperative with all wounds closed, 
fully weight-bearing and correct ambulation.
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without compromising the contralat-
eral foot as a donor site and without the 
risk of vascular impairment of retrograde 
flow MPA flaps. Although further clinical 
investigations will be required to make 
robust conclusions, this method would 
be a suitable solution to cover defects in 
weight-bearing areas in the plantar as-
pect of the foot.
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most common method to elongate 
pedicles is using vein grafts such as the 
great saphenous vein, although interpo-
sition arteriovenous (AV) grafts such as 
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cumflex femoral or deep inferior epigas-
tric vessels were also described [19,20]. 
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risk of flap failure due to thrombosis, al-
though several studies show controver-
sial results  [22– 26], having to consider 
other factors related to the patient, such 
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We maintain that, if a proper microsur-
gical technique is used, extension vein 
grafts do not entail a significantly higher 
complication rate.

In our case, the distal vascular axis of 
the MPA was affected by the oncologic 
surgery, therefore we ruled out a retro-
grade flow MPA flap in first instance. We 
also discarded the use of the contralat-
eral MPA flap to avoid morbidity in the 
healthy foot of a young and active pa-
tient. Therefore, we used a great saphe-
nous vein loop to “advance” the MPA flap 
in the same foot. We consider that this is 
a simple and reproducible method that 
allow reconstructive surgeons to provide 
optimal coverage of defects in any loca-
tion of the entire sole of the foot with an 
antegrade flow MPA flap, without the 
mobility and range limitations of a pedi-
cled MPA flap and without the involve-
ment of the contralateral foot.

Conclusion
The utilization of the extended pedi-
cle MPA flap with anterograde flow pro-
vides a  sensitive "like with like" cover-
age, that has potential to encompass 
defects in the entire sole of the foot, 

and Morgan [5] has been postulated as 
one of the best options for reconstruc-
tion of the sole of the foot, since it pro-
vides "like with like" reconstruction, with 
sufficient amount of subcutaneous tis-
sue to resist weight-bearing, and it can 
be raised as a sensate flap if the super-
ficial branch of medial plantar nerve is 
preserved [13,15,16]. 
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terograde flow pedicled flap for heel re-
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formed by Opoku-Agyeman et al.  [1] 
showed a high survival rate of pedicled 
flaps (98.2%), with a minor flap compli-
cation rate of 9.4% and low morbidity 
(5.2%). 

In certain cases, such as traumatic or 
oncologic patients where the distal por-
tion of the MPA has been damaged due 
to trauma or resection, it is not possi-
ble to perform a  retrograde flow pedi-
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forefoot area. In these patients, recon-
structive surgeons could perform a "like 
with like" coverage with a free contralat-
eral MPA flap, however, this implies mor-
bidity in a healthy foot and hinders post-
operative rehabilitation due to bilateral 
foot involvement.
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