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ABSTRACT 

Introduction: The plantar arterial arch is formed by anastomosis of the deep plantar branch of the 

dorsalis pedis artery and the deep transverse branch of the lateral plantar artery. The plantar arch gives 

off three perforating and four plantar metatarsal branches. An additional lateral digital branch to the 

fifth toe arises directly from the lateral plantar artery near the base of the fifth metatarsal bone and this 

artery is named as Fibular Plantar Marginal artery or Lateral Marginal Artery. The study was 

undertaken because of its varied origin and clinical importance in reconstructive surgery, vascular 

surgery and auto graft transplantation. 

Objectives: To study the incidence, origin and variations of Fibular Plantar Marginal Artery. 

Materials and methods: 50 feet of the formalin fixed adult human cadavers were dissected and 

studied, in the Department of anatomy, JSS Medical College, Mysore. 

Results: The presence of fibular plantar marginal artery was observed in 14 specimens (28%) and 

absent in 36 specimens. In 12 specimens it was originating from Lateral plantar artery, in 2 specimens 

the origin was from Dorsalis pedis artery. 

Conclusion: Knowledge of the variations in the anatomy of plantar arteries and the presence of fibular 

plantar marginal artery are important for vascular surgeons to carry out reconstructive surgeries and to 

obtain neurovascular flap for auto graft transplantation. 

Keywords:  Plantar Arch, Fibular Plantar Marginal Artery, Reconstructive Surgeries, Neurovascular 

flaps. 

 
INTRODUCTION 

The human foot is a complex structure, adapted 

to allow orthograde, bipedal stance and 

locomotion. It is the only part to support the 

entire body weight during locomotion. The blood 

supply of the foot is rich and is derived from 

branches of the major arteries, namely the 

Dorsalis pedis, Posterior tibial and Peroneal.1 The 

plantar arch is formed by anastomosis of the deep 

plantar branch of the dorsalis pedis artery and the 

deep transverse branch of the lateral plantar 

artery. The plantar arch gives off three 

perforating and four plantar metatarsal branches 

and numerous cutaneous and muscular branches 

in the sole.2  

An additional lateral digital branch to the fifth toe 

arises directly from the lateral plantar artery near 

the fifth metatarsal base. This artery is given the 

name Fibular Plantar Marginal artery or lateral 

marginal artery .3 

In the present study the incidence, origin and 

variations of fibular plantar marginal artery were 

observed. This study was undertaken because of 

its clinical importance in reconstructive surgery, 

vascular surgery, and autograft transplantation. 
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MATERIALS AND METHOD 

Dissection method 

50 feet (25 right and 25 left) from 25 embalmed 

adult cadavers (21 male and 4 female, 35-70 

years of age) were dissected and studied in the 

Department of anatomy, JSS Medical College, 

Mysore. 

The superficial and deep plantar regions of the 

foot were dissected carefully. The oblique head 

of adductor hallucis was dissected to visualize the 

full course of lateral plantar artery and plantar 

arterial arch. The plantar metatarsal branches 

were traced and cleaned. The presence of fibular 

plantar marginal artery and its origin was noted.  

The arterial arch and its branches were coated 

with acetone and quickfix solution, painted using 

synthetic enamel asian paints and photographed.  

In the present study, the incidence and origin of 

fibular plantar marginal artery was studied. 

 

RESULTS 

The fibular plantar marginal artery was observed 

in 14 specimens (28%) and absent in 36 

specimens. In 12 specimens it was taking origin 

from lateral plantar artery (Fig 1); in 2 specimens 

the origin was from dorsalis pedis artery. (Fig 2, 

3)  

 

DISCUSSION 

The lateral marginal artery may arise 

independently from lateral plantar artery or as a 

common trunk with a fifth superficial plantar 

metatarsal artery as described by Murakami. It 

pierces the lateral intermuscular septum and 

courses distally between the flexor digiti minimi 

brevis and adductor minimi muscles and its 

incidence being 22.5% 3. In the present study it 

was found to be present in 28% of the specimens. 

The extrinsic circulation to the fifth metatarsal 

area is provided by the dorsal metatarsal artery, 

the plantar metatarsal arteries, and the fibular 

plantar marginal artery. These three source 

arteries supply branches to the metatarsal and 

adjacent joints. In the absence of fibular plantar 

marginal artery the dorsal and the plantar 

metatarsal arteries take over the vascularity in 

this region4. 

The architecture of the skeletal and fibromuscular 

components is well designed to support the body 

weight in erect posture. The integrity of the 

structure invariably depends upon the blood 

supply5. 

In the past few decades’ change in the lifestyle 

and increase in the use of vehicles have 

drastically increased the incidence of accidents 

and trauma all over the world. A thorough 

knowledge of topography and relations of the 

plantar arteries help the vascular surgeons in 

successfully performing microvascular surgeries 

of the foot. It helps in reconstructive surgeries of 

the foot, to avoid amputation in cases of trauma 

in industrial and automobile accidents. The 

knowledge of vascular variations are 

indispensable to the surgeons undertaking 

surgeries of the foot and ankle6, 7. 

In diabetics and some non diabetics with 

atherosclerotic ischemic symptoms in the foot, 

the main occlusive process affects the pedal 

arteries. With the efforts of vascular surgeons 

restoring vascularisation by bypass surgery in 

patients with critical leg ischemia, the number of 

amputations as primary treatment has been 

greatly reduced8. 

The neurovascular flaps are being utilized 

frequently in reconstructions in conditions such 

as burns, amputation following malignancy or 

due to accidents and in cosmetic correction of 

congenital defects. The dorsalis pedis artery was 

first used as the vascular basis for such 

neurovascular flap by O’Brien et al. Almost 

simultaneously it was found that the plantar 

vascular system involving first and the second 

intermetatarsal arteries can also be used for such 

reconstructions. The fibular plantar marginal 

artery when present can be an additional source 

of such neurovascular flap, without 

compromising the function of the foot 9, 10.  
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Angiographic investigations specially intra-

arterial digital arteriography and contrast 

enhanced magnetic resonance angiogram, not 

only indicates the pattern of the plantar arterial 

arch but also the presence of fibular plantar 

marginal artery, and helps to identify the site of 

occlusion of the arteries if any. This helps to 

determine the nature of treatment11.   

In the year 1900, a pedicle graft of a toe to 

replace a missing digit in the hand was first 

described, but owing to the complicated nature of 

the operation this method for reconstruction of a 

digit had never been popular. The advent of 

microvascular surgery enabled one to use toes for 

free vascularised complex tissue grafts12, 13. 

Hence the present work was undertaken which 

has relevance and significance for surgeons in the 

field of reconstructive surgeries. 

 

CONCLUSIONS 

The foot plays an important role in recreational, 

sporting and occupational activities, with the 

integrity of its component parts depending on its 

blood supply. Consequently knowledge of 

arteries of the foot is necessary for advances in 

arterial reconstruction. The study was undertaken 

because of its varied and important clinical 

application in reconstructive surgery, vascular 

surgery and autograft transplantation. 

Knowledge of the variations in the anatomy of 

plantar arteries and the presence of fibular plantar 

marginal artery are of immense help to the plastic 

surgeons while harvesting the neurovascular flaps 

and for vascular surgeons to carry out plastic and 

reconstructive surgeries. The purpose of this 

study is to draw the attention to this most exciting 

field and its ongoing developments. If accessory 

arteries are present in the foot they can be used as 

vascular autograft for surgeries in other parts of 

the body.  
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Fig 1: Showing origin of FPMA from lateral plantar artery 

 

                                 
Fig 2, 3: Showing origin of FPMA from Dorsalis pedis artery 

 Indicates the junction of Dorsalis pedis artery and the lateral plantar artery     

FPMA: Fibular plantar marginal artery                                


