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Introduction: The integrity of various structures of foot is nigidepends on its vascular supply. The foot isptied by deep plantar
arterial arch formed by deep branch of dorsalipartery and lateral plantar artery. So,the tetdinowledge of plantar arterial arch is
necessary for advances in surgical reconstructidood, which in turn avoids the need for amputatiBubjects and Methods40 human
feet procured from 20 embalmed cadavers of MVJ kdCollege and Research Hospital, Bangalore useithé study. Dissection of foot
was carried out and variations in the formation abrhnching pattern of arch are studied in def8iie results were tabulated and analysed
statistically. To measure the topographical locatbarch, first the length of foot was measurenrfitip of second toe and posterior most
part of heel using flexible ruler. Depending on taegth the foot is divided into 3 equal parts- éudr, Middle and posterior parts. To
know the exact location, the middle part is agauded into three equal parts- anterior middle (Alftermediate middle (IM), posterior
middle (PM). Zone in which arch located was notedvid and percentage of each location is calculd®sbults: The arches were
classified into 6 types as per Adachi’s classti@maTypeB-10%,Type C-32.5%,Type D-27.5%,Type E5%,Type F-12.5%.Type A was
absent. In the present study majority of archegwagated in the anterior middle portion of fa@bnclusion: The present study will be of
great help for reconstructive surgeons, microvascsirgeons and radiologist in the successful oogcof any reconstructive and vascular

surgeries.
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Introduction

The human foot being the complex structure playsagor
role in recreational, sporting and occupationaiviés. The
integrity of human foot required to perform thasejor
tasks are mainly depends on its blood suppijhe sole is
supplied by plantar arch which is an arterial afobnd
between the third and fourth layers of sole, fornhgdthe
anastomosis between the deep plantar branch oflgors
pedis artery and lateral plantar artery. It givegio to four
plantar metatarsal arteries and lateral digitahtinato fifth
toe known as fibular plantar marginal artéty.

Similar to superficial palmar arch of hand, plansaterial
arch also shows variations in turns of its formatioourse
and branching patterns. The thorough knowledgehe$d
variations are important in case of patients undiegy
reconstructive surgeries mainly for chronic arteoieclusive
diseases to prevent the amputation of foot due
gangrene$’

Adachi in 1928 has classified the plantar artearah into 6
types based on the formation and branching pattern.
Type A: Main contribution of arch is by deep branch

to

dorsalis pedis artery. It gives 1-4 plantar metatharteries
and fibular plantar marginal artery.

Type B: Deep branch of dorsalis pedis artery gite$
plantar metatarsal arteries and fibular plantargnat artery

is by lateral plantar artery. The anastomosis af &neries is
between # plantar metatarsal artery and fibular plantar
marginal artery.

Type C: Deep branch of dorsalis pedis artery gite3
plantar metatarsal arteries and lateral plantarartgives
4th  plantar metatarsal artery and fibular planterginal
artery. The site of anastomosis is betwe@ragd 4" plantar
metatarsal artery

Type D: 1st and "¢ plantar metatarsal arteries arises from
deep branch of dorsalis pedis artery affdadd 4" plantar
metatarsal arteries and fibular plantar marginaergr
originates from lateral plantar artery. The siten&stomosis
is between %' and & plantar metatarsal artery

Type E: Deep branch of dorsalis pedis artery gites
plantar metatarsal artery and remaining all plametatarsal
arteries and fibular plantar marginal artery is @iga by
lateral plantar artery. The site of anastomosiseisveen 1
and 29 plantar metatarsal artery.
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Type F: All the branches takes origin from latep&ntar
artery. No contribution from the deep branch of sétis
pedis artery?”
Considering the role of deep plantar arch and dsations
in the successful outcome of any reconstructiveestular
surgeries, presents study is an attempt to leancthurse,
relation, variations of deep plantar arches in huma
cadavers.

Subjects and Methods

A total of 40 lower limbs from 20 embalmed cadaweese
obtained from the department of anatomy, MVJ Mali
College and Research Hospital, Bangalore, Karnatad@
used for the study. The dissection of foot wasiedrout
layer by layer. Foot with any injury, trauma and
abnormalities were excluded from the study. Thedie
digitorum brevis muscle was detached from its origi
calcaneum and reflected forward to expose thedppdantar
artery in the lateral aspect of foot. The obliqueadh of
adductor hallucis muscle was dissected to obsdreefull
course of lateral plantar artery. The dorsalis pediery was
identified in the dorsal aspect of the foot andégupto 1
intermetarsal space where it gives deep plantarchralhe
plantar metarsal arteries were traced and its rorigas
noted. The presence and origin of fibular plantargmal
arteries were also traced. The point of anastontmtiseen
the deep branch of dorsalis pedis artery and laptaatar
artery was noted. Depending on the contributioda®alis
pedis artery and lateral plantar artery in theior@f plantar

metatarsal arteries and fibular plantar marginérgr the
arches were classified into six types as per thssdication
by Adachi. The findings were tabulated and peragmtaf
each type was calculated.

In the present study topographical location of fdaarterial
arch was also noted. To measure the topograpldcation
of arch, first the length of foot was measured fith tip of
second toe to posterior most part of heel usingtfle ruler.
Depending on the length, the foot is divided intedual
parts- Anterior, Middle and posterior. In the mé#jpof foot
as the arch is usually located in the middle garknow the
exact location, the middle part is again dividetb ithree
equal parts- anterior middle (AM), intermediate died
(IM), posterior middle (PM). Pins were used to mdhle

border of middle subdivisions. Zone in which atobated
was noted down and percentage of each location is
calculated.

Results

The total 40 lower limbs were studied. The deeptalaarch
was present in all 40 lower limbs.

The results were tabulated and analysed statistical

The arches were classified into 6 types. In thegmestudy
it was observed that Type C was the most predorhiyae
followed by type D. Type A which was formed mairdy
dorsalis pedis artery was absent. Type B was thastle
common type seen in 10% of specimens.

Table 1: Type of arterial arches and its distributon

Type of arch Branching pattern Right Left Total | Percent-age

Type A 1-4 Plantar metatarsal and fibular plantar margamtgry from dorsalis pedis artery - - - -

Type B 1-4 Plantar metatarsal arteries from dasgaidis artery and fibular plantar marginal | 2 2 4 10
artery from Lateral plantar artery.

Type C 1-3 Plantar metatarsal arteries from dizrpaldis artery and 4th Plantar metatarsal ad5 8 13 325
fibular planatar marginal artery from Lateral gkarartery

Type D 1-2 Plantar metatarsal arteries from da@@iis artery and 3rd, 4th Plantar metatarsab 5 11 275
and fibular plantar marginal artery from Laterkrgar artery

Type E 1st Plantar metatarsal arteries from dargaldis artery and 2nd, 3rd, 4th Plantar 4 3 7 175
metatarsal ad fibular plantar marginal arterynfricateral plantar artery

Type F 1-4 Plantar metatarsal and fibular plantargimal artery from lateral plantar artery 3 2 5 2.5

Figure 1: Type B plantar arterial arch.1-4 plantar metatarsal
artery takes origin from deep branch of dorsalis pdis artery

Figure 2 :Type C plantar arterial arch: 1-3 plantar metatarsal
arteries takes origin from deep branch of dorsa$ pedis artery
(DPA) and 4th plantar metatarsal artery and fibular plantar

(DPA) and fibular plantar marginal artery(FPMA) ari sing marginal artery(FPMA) arising from lateral plantar
from lateral plantar artery.(LPA) artery.(LPA).
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Figure 3: Type D plantar arterial arch: 1-2 plantar metatarsal

arteries takes origin from deep branch of dorsa$ pedis artery

(DPA) and rd and 4th plantar metatarsal artery ard fibular
plantar marginal artery(FPMA) arising from lateral plantar
artery.(LPA).

artery takes origin from deep branch of dorsalispedis artery
(DPA) and 2nd to 4th plantar metatarsal arteryand fibular
plantar marginal artery(FPMA) arising from lateral plantar
artery.(LPA).

Figure 5: Type F plantar arterial arch: All plantar metatarsal
arteries and fibular plantar marginal artery arising from
lateral plantar artery(LPA).

Figure 6: Schematic diagram showing the topographa
location of plantar arterial arch (vertical line AB: length of foot
measured from tip of second toe to posterior mostast of heel
Line 1 and 2: Dividing the foot into 3 equal partsLine 3 and 4:
Dividing the middle one third of foot into Anterior
middle(AM),Intermediate middle(IM) and Posterior
middle(PM)

Discussion

Table 3: Comparisons of different types of deep plaar arch of
present study with the other studies.

Type of | Adachi Kalicharan Anupama Present
deep (103 (40 feet)9 (50 feet) study(40
plantar feet) feet)
arch

Type A 25.3% 25% 10% --

Type B 32.3% 5% 4% 10%
Type C 14.6% 20% 26% 32.5%
Type D 14.6% 24% 36% 27.5%
Type E 6.1% 10% 20% 17.5%
Type F 7% 21% 4% 12.5%

Table 2: Topographical location of plantar arterial arch
Location Right Left Total Percentage
Anterior middle | 7 10 17 42.5
Junction 8 6 14 35
between

Anterior middle

&Intermediate

middle

Intermediate 5 4 9 225
middle

Human feet are the only part of the body which sugpthe
entire body weight during locomotion. This main ktasf

foot to support the entire body ,is maintained nyaby its
blood supply which is contributed by deep plarztarh®®
Although the previous studies have mentioned abdetial
anatomy of the foot in literature, more detailetldges of

the deep plantar arch and its branches in terms of
morphological and morphometric variations are still
insignificant®

Adachi conducted an extensive study on 103 feet and
classified the arches into six types (A-E) basedhenorigin
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of plantar metatarsal arteries and fibular plamtearginal
artery. The present study has used same clasgificat
In the present study type C was more common anel &/p

was absent. Adachi et al observed type B as thet mos

predominant pattern whereas study by Kalicharai eoted
type A and Anupama et al Type D as the common ipatte
The results of each studies is unique, not cornglatvith
each other. Since the embryonic development ofriakte
system is complex, it is not unusual to observeanial
variations. Absence of plantar arterial arch watgedan a
study by Bergman et al. In their study blood supplythe
foot was absent and plantar arch was replaced btepor
tibial artery. Rare cases where posterior tibidergr was
absent, peroneal artery itself divided into mediadl lateral
plantar artery to compensate the vascular suppthiedoot.
The same study also showed a case of double plarnéaial
arch. Such variations were not observed in the emtes
study™”

Due to modern life style changes, present populat
commonly exposed to diseases like diabetes melin
hypertension. One of the complications of diabeteavell
as non-diabetic atherosclerotic diseases is isch@amioot
ending with amputation of foot as the line of treant.
Knowledge of origin of plantar metatarsal arteries
important to know the amount of damage of tissuesase
if all the plantar metatarsal arteries arises freither
dorsalis pedis artery or lateral plantar arteryntioeclusion
of these arteries will lead to extensive tissue aigett™
Because of the advances of microvascular surgeties,

frequency of amputations can be reduced by bypass

surgeries .O’Brien et al was the first one to usesdlis
pedis artery as the neurovascular flap

ankle or heel defects and as a free flap for mifects. Its
easy availability because of its superficial toma in the

dorsal aspect, its medium caliber and the abserfce o

collateral branches makes it ideal graft materal Hypass
surgeries. Hence the knowledge of morphologicalatians
of deep plantar arch
performing amputation of forefodi. The course of these
arteries can be taken as a landmarks in surgicalegures
or dealing with biomechanics of foot. Pre-operative
angiography and contrast enhanced magnetic resenvitic
help to identify the site of occlusion as well age¢duce the
complication s during surgical interventions. Knedge of
plantar arterial arch, its variable anastomotictgrat with
deep plantar artery helps the plastic surgeons lewhi
harvesting the great toe or second toe to recartstru
damaged thumb or index finget.

In the present study, 42.5% of fee arch is locatedhe
anterior middlé*”! 35% in the junction between anterior
middle & intermediate middle and 22.5% in the imediate
middle regiorf>**

In a study by Kalicharan et al (40 feet),90% ofhas were
located in the anterior middle and 10%in the jiorct
between anterior middle and intermediate middle.
Gabrielli et al (50 feet) found 90% arches in theegor
middle and 8% in the junction between anteriordtgdand
intermediate middle ,2%in intermediate middigioa™

In a study by Ozer (50 feet), 62% in the intermtdia
middle, 20% in the junction between intermediataddie
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in vascular
surgeried'? It can also be used as island flap to cover the 1-

is important to surgeons while

& Posterior middle and 18% in the posterior m&ld|
Farlex et al in the similar study stated that thehes are
located within the transverse arch of foot. Knowjedof
position of plantar arterial arch is crucial to gemns while
performing amputation of the forefoot or using thoeirse of
the artery as a landmark in surgical procedure derling
with biomechanics of the fo8t” Pseudoaneurysm of lateral
or medial plantar artery is one of the common dazafpion
observed in majority of surgeries involving the tfaghich
can be minimized if the topographic location othes
were known prior to the surgeri&d.

Conclusion

In the present study conducted on 40 specimensQyaech

was more predominant and type A arch was absenaritja
of arches were located in the anterior middle partf foot.

Thorough knowledge of blood supply to the foot adl\as

its topographical location is essential for recongive

surgeons in the mobilization and application ohpda flaps,

while harvesting the great toe or second toe tonstuct
damaged thumb or index finger. Anatomical knowledfe
plantar arterial arch is also important for micrewalar

surgeons to perform arterial bypass grafting toveme
ischemic necrosis. Pre-operative angiography andrast

enhanced magnetic resonance will help to identiéydite of
occlusion as well as to reduce the complicationusnd

surgical interventions.
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