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Heel pad loss can cause serious problems in weight-bearing and locomotion. The medial 
plantar artery (MPA) flap is a suitable “like for like” replacement. Nineteen patients 
whose heels were reconstructed with MPA flap between July 2015 and February 
2020 were studied. All patients were assessed based on flap survival, functionality, 
and patient satisfaction. Loss of heel pad was due to diabetic ulcer (11), trauma (6), 
tumor (1), and unstable scar (1). The largest flap measured 9 × 7 cm. Sixteen flaps 
were done as fasciocutaneous flaps and three in combination with abductor hallucis 
muscle (AbdH). All the flaps survived. The average functional scores at 6, 12, 18, and 
24 months were 86.86, 89.62, 89.38 and 97.33 based on AOSAS-AH score. Average 
patients' satisfaction was 8.7/10. To conclude, the MPA system is a versatile vascular 
axis providing “like for like” tissue for heel pad reconstruction which is reliable and 
durable.
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Introduction
The complex anatomy of heel pad allows it to bear weight, 
resist shearing forces, and act as shock absorber. Tissue loss 
at the heel is three-dimensional requiring dead space oblit-
eration in addition to vascularized cover. Instep flap, first 
described by Harrison and Morgan in 1981,1 provides “like 
for like” vascularized tissue to reconstruct heel.2,3 The versa-
tility of the medial plantar artery (MPA) axis allows various 
customizations. Abductor hallucis muscle (AbdH) muscle 
can be used to fill the dead space, while the fasciocutaneous 
part covers it. In this article, we are presenting our functional 
results of MPA flap for heel reconstruction.

Patients and Methods
Nineteen patients who underwent heel pad reconstruction 
with MPA flap between July 2015 and February 2020 at 
our institute were retrospectively studied. Institute ethical 
committee clearance was obtained. Demographic features, 
dexterity, etiology, and size of the defect were recorded pre-
operatively. The presence of palpable dorsalis pedis artery 
(DPA) and posterior tibial artery (PTA) pulsations in a foot 
without collapse of arches were considered optimal to ele-
vate a flap, based on MPA. Preoperatively, a handheld Doppler 
was used to mark the perforators from the superficial branch 
of MPA. Surgeries were done under regional anesthesia and 
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tourniquet control. After debridement, proximally based 
sensate MPA flap was harvested to reconstruct heel. Plane 
of dissection remained deep to plantar fascia (►Fig.  1). 
Secondary defect was covered with split-thickness skin graft 
(SSG). Postoperatively, compression garment with a silicone 
sheet and customized offloading footwear were provided. 
Physiotherapy and partial weight-bearing started from 4 to 
5 weeks and total weight-bearing from 8 weeks.

During follow-up, return of protective sensations was 
tested using 10G Semmes-Weinstein monofilament. 
Functional assessment was done every 6 months following 
surgery. Two-point discrimination (2PD) was assessed in non-
diabetic patients. The functionality of the foot was assessed 
based on American Orthopaedic Foot and Ankle Society–
Ankle and Hindfoot Score (AOFAS-AHS)4 every 6 months till 
2 years, and patient satisfaction concerning aesthetics was 
graded on a visual analog scale of 0 to 10.3,5

Results
Etiologies of the 11 male and 8 female patients were dia-
betic foot disease (11), posttraumatic defects (6) (►Fig. 2A), 
tumor (1) (►Fig. 2B), and unstable scar (1). The average age 

was 52.74. The longest follow-up was for 51 months. The 
largest flap that was harvested was 9 × 7 cm and the smallest 
4 × 3 cm. In 16 patients, MPA flaps were harvested as fascio-
cutaneous flaps, and in 3 along with AbdH muscle. The aver-
age duration of surgery was 160 minutes for fasciocutaneous 
flaps and 210 minutes when AbdH muscle was included. 
Postoperatively, all flaps survived. Venous congestion was 
seen in three flaps. The first recovered by letting out of few in 
setting sutures. The second flap was salvaged with negative 
pressure wound therapy. The third flap had distal 3 cm loss, 
which was managed with dressings and secondary suturing. 
Eight nondiabetic patients regained protective sensation in 
the flap 4 weeks following surgery. Of the 15 patients who 
were followed-up for more than 6 months, ulcer recurrence 
was seen in one of the diabetic foot patient. Two patients 
had temporary loss of great toe sensation at 4 weeks, which 
normalized by 20 weeks. Average static 2PD was 9 mm at 
3 months (3 mm more than the opposite side) and 6 mm 
at 6 months. AOFAS-AH scoring was done for 15 patients 
at 6 months, 13 at 12 months, 8 at 18 months, and 6 at 
24 months. The average score at 6, 12, 18, and 24 months 
were 86.87, 89.62, 89.38, and 97.33. The average aesthetic 
patient satisfaction outcome was 8.7/10.

Fig. 1 (A) Marking of medial plantar artery (MPA) flap. A1, the relationship of vascular axis with abductor hallucis (AbdH), flexor hallucis longus 
(FHL), flexor digitorum brevis (FDB), and lateral plantar artery (LPA). A2, marking of the proximally based flap. Blackline—a line connecting 
calcaneum and head of great toe, light blue—a probable defect in the heel, dark blue—flap margins. A3, marking of distally based flap. (B) Flap 
elevation B1, distal incision and identification of distal superficial branch of MPA, shown with Adson's forceps; B2 flap elevated with vascular 
pedicle preserving nerves to toes. (C) Intraneural dissection of cutaneous branch of medial plantar nerve. (D) Use of AbdH muscle to fill dead 
space in the heel. D1, retraction of MPA fasciocutaneous flap with exposure of AbdH muscle. D2, elevation of the fasciocutaneous flap and 
AbdH muscle. D3, after muscle transposition and inset into the defect. (E) Preparation of bed for split-thickness skin graft (SSG) by approxi-
mating AbdH and FDB muscles.
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Discussion
MPA, the nondominant branch of PTA, divides into superfi-
cial and deep branches6-8 approximately 2.5 to 3.5 cm from 
its origin, deep to AbdH muscle. Based on superficial branch 
of MPA running in the medial intermuscular septum (MIS), 
instep flap can be elevated as either a proximally based flap 
or a distally based flap.9,10 AbdH muscle, a type 2 muscle sup-
plied proximally by branches from the deep branch of MPA 
and distally by the superficial branch of MPA,6 can be used 
to resurface smaller defects in the medial side of the heel as 
muscle transposition flap or in combination with the fascio-
cutaneous component to fill dead space (►Fig.  1D). Thus, 
medial plantar vascular axis can be a source for various flaps 
and their modifications (►Fig. 3).

During flap harvest, exsanguination of the foot is not pre-
ferred. The patient is brought to the edge of the operating 
table with the surgeon at the leg end of the table.

Flap donor site morbidities are considered as one of the 
drawbacks of MPA flap.11-13 This can be reduced by approx-
imating AbdH and flexor digitorum brevis (FDB) muscles to 

form a good bed for better graft uptake (►Fig. 1E). We had to 
do a secondary SSG in two patients.

As 2PD values in diabetic patients can be variable due to 
neuropathy and compression at tarsal tunnel,14 we did not 
use this parameter in diabetics. The average 2PD among non-
diabetic patients reached comparable levels with the oppo-
site foot (same site) by 6 months (9 mm), which is similar to 
those reported by Rinkel et al.15

The average AOFAS-AH score at 6 months was 86.86 and 
kept improving. The lowest score at 12 months in a patient 
was due to cellulitis in leg during assessment. At 18 months, 
one patient scored only 43. He had osteomyelitis of third toe 
phalanges for which toe amputation was done elsewhere. 
He developed splaying of the foot due to probable loss of 
transverse metatarsal ligaments and developed an ulcer at 
the grafted donor site. After ray amputation, recreation of 
the arch and total contact cast application, his ulcer healed 
in 8 weeks. At 24 months, the average score was 97.33, 
which meant our patients achieved near-normal stance 
and gait. Aesthetically, based on the visual analog scale of 
0 to 10, our patients gave an average score of 8.7 (►Fig. 2C).

Fig. 2 (A) Reconstruction of heel following posttraumatic defect by medial plantar artery (MPA) fasciocutaneous flap. (B) Reconstruction of 
heel following melanoma excision A, ulcerative growth. B, after excision by the general surgery team. C, 12 months follow-up. (C) Long-term 
results of MPA flaps.
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Fig. 3 Medial plantar vascular axis and possible flaps.

Conclusion

MPA flap is a reliable and durable “like for like” tissue 
replacement for heel reconstruction whenever the instep 
region is nonweight-bearing in a nonischemic foot. The ver-
satile MPA axis enables customization of the flap, according 
to three-dimensional needs of the defect.
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