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Islandised, Foot Reconstruction Methods: Twenty patients with large plantar and dorsal defects of
the foot operated for Reverse Peroneal Artery Flap for soft tissue
reconstruction over a period of 2 years. All patients were operated
in a single stage. Mean age of the patients was 38 years.
Results: Of the 20 flaps , all patients showed complete survival
without even marginal necrosis. Two patients developed donor site
problems settled with conservative management.
Conclusion: Reverse peroneal artery flap is a very reliable flap in
soft tissue reconstruction of the large defects of the dorsal and
plantar aspects of the foot upto base of the toes. Reverse
peroneal artery flap needs meticulous dissection of the peroneal

artery from the fibula.
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Introduction:-

Large soft tissue defects of the foot lead to exposure of vital structures like vessels, nerves and tendons
Which pose a difficult problem in reconstruction due to scarcity of local flaps and but reliable regional
flaps for large defects.’?

Free tissue transfers are good option in reconstruction but only in experienced hands and microsurgical
facility.® Locoregional flaps are cost effective compared to free flaps.*

Donski and Fogdestam described Reverse sural artery flap based on the perforator of peroneal artery at 5-
7cm  located above lateral malleolus through superficial sural artery. Its reach is distally upto posterior
heel and some parts of plantar heel and dorsal aspect of ankle because skin is taken only from the middle
third of the posterior leg.RSA includes sural artery, sural nerve, short saphenous vein to reduce venous
congestion.®

Cormack and Lamberty comes with a new idea to utilize the upper part of the posterior leg skin to reach
the distal target at the base of the toes by including the perforators from the peroneal artery and posterior
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crural septum and peroneal artery and its venae comitants and by reversing the peroneal artery to gain the
distal reach with 5-7cm distal perforator kept intact.®

Venous congestion will not be a problem due to the presence of large venae commitans of peroneal
artery.”

Materials And Methods:-

All 20 patients admitted in plastic surgery department of Government Mohan Kumaramangalam Medical
College And Hospital, Salem , Tamilnadu during the period Of January 2022 To March 2023.

Details like age, sex, etiology dimensions of the defect, comordities, smoking, previous surgery / trauma to
limb, procedure, complications. Preoperative Doppler is must in this study.

Inclusion criteria:
Age 18 - 60 yrs, Post Traumatic defects of the dorsal and plantar aspects of the foot.

Exclusion criteria:
Monophasic Flow in anterior and posterior tibial vessels / ischemic foot.

Surgical procedure:
Preoperative localization of peroneal perforators not needed. All procedures are done under spinal
anaesthesia.Prone or lateral positioning done.

Figure 1:- Post Traumatic Raw Area Right Dorsum Of Foot.

Figure 2:- Post Debridement Defect With Flap Marking.
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After Tourniquet is applied, Wound debridement done. (Figure 1).Flap marking is done. Maximum flap
limit is mentioned. 5cm above the lateral malleolus is the pivot point. Upper end of the flap is upto the
level of politeal crease. Lateral end of the flap midlateral line on either side. Flap dimension range from
21*10cm to 30*16cm.

Flap planning in reverse done. (Figure 2) Proximal end of the flap dissected subfascially,Sural nerve and
short saphenous vein included in this flap. Medial to lateral flap is elevated , after visualising peroneal
perforators through posterior intermuscular septum (Figure 3). Soleal perforators cauterised plane between
Flexor Hallucis Longus and soleus separated. Lateral aspect incision deepened. Peroneus longus is
retracted. Peroneus brevis is delineated supraperiosteally.

L

Lateral Flap Elevation

Figure 3:- Medial To

A

Periosteum is incised lateral border of the fibula. Periosteum is elevated upto the posteromedial border of
the fibula to delineate the peroneal artery and its venae comitants. Peroneal artery along with its venae
comitants ligated just proximal to the good perforator and divided. It is usually in the middle third of leg
around 15-18cm from Lateral malleolus. (Figure 4)
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Figure 4:- Posterior Crural Septum And Peroneal Artery Perforators.

Meticulous dissection is done to separate peroneal artery from fibula (Figure 5). Branches going away from
the septum is cauterized. While separarting the peroneal artery and its venae commitants from the fibula,
some part of flexor hallucis longus is taken along with the flap. Dermal flap raised from lower end of the
flap to wound site. Flap elevated upto 5cm above the lateral malleolus.

Figure 5:- Separation Of Peroneal Artery From Fibula After Proximal Ligation.
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Figure 6:- After Flap Inset And Graft Application.

Tourniquet released. Flap viability assessed. Flap is sutured to the defect with 3’0 ethiylon. In Donor site,
suction drain was kept under the fibula. Fibula was covered by suturing the soleus and peroneus brevis
muscle with 2°0 vicryl. Dermal flap sutured with 3’0 ethiylon. Remaining area is skin grafted. Pedicle is
skin grafted.(Figure 6)

POP applied dorsally in case of plantar defects and plantar aspect in case of dorsal defects with ankle
joint in neutral position. Overall Operating time is 2.5-3 hours. Limb elevation with one pillow post
operatively done.

Figure 7:- 3 Months After Follow Up.

Results:-

Of 20 patients, 17 were men and 3 were women, with an average age of 38 years. Soft tissue defects of
all patients were post traumatic raw area of the dorsum and plantar areas of the foot. Flap dimensions
range from 21 *10cm to 30*16cm. All patients undergone single stage procedure. All flaps survived good.
No partial or marginal skin necrosis. There are minor problems like minimal patchy graft loss over
Gastrocnemius tendon. All are managed conservatively. No patient underwent secondary procedure. After 7-
10 days, patient discharged and advised to follow up regularly for every week for 1% month and monthly
for 3 months. Two patients found seropurulent discharge under wound bed, they are treated with IV
antibiotics. They are settled well. After suture removal, patient wasallowed to wear elastocreepe bandage
for 1 year and scar massage for 3months.(Figure 7)
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Figure 8:- For Upto Middle third Sole Defect.

Figure 9:- Perop Picture Showing Flap Inset And Skin Graft Placement.

Figure 10:- Follow Up After 3 Months.
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Figure 11:- 3 Months After Follow Up.

Figure 12:-Post Traumatic Both Sole And Dorsal Defect Of Foot.
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Table:- Demographic, Wound And Flap Details And Complications.

Case Age/sex | etiology Site  of  the | Outcome and | Size of | Size of the
no defect complications the flap in cm
defect in | includes
cm pedicle length
1 25/m RTA Right dorsum good 11*8 28*11
2 29/m RTA Left sole good 10*8 27*10
3 18/f RTA Left heel good 8*7cm 24*10
4 40/m RTA Left sole Sub flap collection 15*9 26*12
5 60/m RTA Mid foot stump | good 11*8 24*10
6 55/m RTA Left dorsum Dermal flap discolaration 16*12 28*14
7 40/f RTA Right sole Patchy graft loss 13*7 26*10
8 43/m RTA Right dorsum good 14*10 25*12
9 52/m RTA Left sole good 16*8 26*12
10 36/m RTA Right dorsum Patchy graft loss 14*6 25*11
11 23/m RTA Left sole good 10*8 21*10
12 38/m RTA Left dorsum good 8*8 21*10
13 43/m RTA Right heel good 7 21*10
14 54/f RTA Left dorsum Sub flap collection 16*10 30*14
15 47/m RTA Right dorsum good 14*7 28*10
16 27/m RTA Right dorsum good 12*7 21*10
17 30/m RTA Mid foot stump | good 15*10 27*13
18 35/m RTA Left dorsum Dermal flap discoloration 16*10 29*13
19 36/m RTA Right dorsum good 10*10 21*10
20 28/m RTA Left heel good 9*7 21*10
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Figure 14:- Pod 10 Showing Plantar View.

Discussion:-
Large soft tissue reconstruction of the foot without microsurgical facility and expertise with regional flap
makes the limb salvageable. Free flap provide soft tissue reconstruction but not in comorbidities.®°

Lateral supramalleolar flap is the one flap which can be used to cover the dorsum of foot upto base of
the toes with distally based flap but the problem is most of the time perforating branch communication at
sinus tarsi is mostly injured and another problems with this flap even though it is harvested it show
venous congestion and lack of distal reach to sole defects upto base of the toes.®°

RSA flap , fasciocutaneous flaps , propeller flaps distal reach will be difficult. Large RSA flap shows
partial flap necrosis as studied by Grandjean et all and Baumeister et all.

Ayappan and Chaddha tried to secure the skin from proximal third by adding all the connective tissue
between the heads of the gastrocnemius containing septocutaneous perforators, which only marginally
improved the viability of the flap and study have reported 27% complication rates.?

Perforators were not marked preoperatively in this study, it may be safer for beginners to do so. In our
experience, these perforators were from posterior intermuscular septum. Thus dissection to the peroneal
vessel is quick. Peroneal artery visualisation and its elevation by meticulous dissection provides comfortable
distal reach without marginal necrosis.

In our study we concluded that based on the flap design , we can reduce the graft loss over the pedicle
by making the design with skin paddle in the form of converging towards pedicle. (Figure 15,16)

In our study we found during dissection, dermal flap epidermal necrosis is due to loss of subcutaneous

tissue, we raised partly subcutaneous flap that shows devoid of epidermal necrosis patient wound healing
has been improved earlier.
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Figure 15:- Picture Showing Dew Drop Flap Design.

Flgure 16: of es Cverage With D Dop Skin Paddl To Pedicle.

In our study we found the minimal patchy graft loss over gastrocnemius tendinous region.

In our study, we concluded that RPAF over the heel pad and middle of the sole of foot and soft tissue
defects of the dorsum of the foot showed good contour.

Themain disadvantage of this flap was sacrificing one compartment vessel and other was bulkiness in TA
region for sole defects.

With the existing studies of, Tharayil and Patill, Bhatt et all, Palukiri et all, ,they have done both pedicled
and islanded.?*-%

We have done only Islanded RPAF in 20 cases in single stage. It is cost effective, time saving in

patient recovery , improved wound healing, less hospitalisation, early mobilisation ,better cosmetic results,
and high patient satisfaction.
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We have done liposuction to reduce contour deformity of dorsal foot covered RPAF in two cases after 3
months.

Conclusion:-

Reverse peroneal artery flap is a reliable regional flap for large soft tissue defects of the dorsum and
plantar aspects of the foot upto base of the toes in a single stage. It is cost effective. Reverse peroneal
artery flap is a flap without venous congestion and marginal necrosis.
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