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Introduction:  The integrity of various structures of foot is mainly depends on its vascular supply. The foot is supplied by deep plantar 
arterial arch  formed by deep branch of dorsalis pedis artery and lateral plantar artery. So,the detailed knowledge of plantar arterial arch is 
necessary for advances in surgical reconstruction of foot, which in turn avoids the need for amputation. Subjects and Methods: 40 human 
feet procured from 20 embalmed cadavers of MVJ Medical College and Research Hospital, Bangalore used for the study. Dissection of foot 
was carried out and variations in the formation and   branching pattern of arch are studied in detail.  The results were tabulated and analysed 
statistically. To measure the topographical location of arch, first the length of foot was measured from tip of second toe and posterior most 
part of heel using flexible ruler. Depending on the length the foot is divided into 3 equal parts- Anterior, Middle and posterior parts. To 
know the exact location, the middle part is again divided into three equal parts- anterior middle (AM), intermediate middle (IM), posterior 
middle (PM). Zone in which arch located was noted down and percentage of each location is calculated. Results: The arches were 
classified into 6 types  as per Adachi’s classification.TypeB-10%,Type C-32.5%,Type D-27.5%,Type E-17.5%,Type F-12.5%.Type A was 
absent. In the present study majority of arches were located in the anterior middle portion of foot. Conclusion: The present study will be of 
great help for reconstructive surgeons, microvascular surgeons and radiologist in the successful outcome of any reconstructive and vascular 
surgeries. 
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Introduction 

 
The human foot being the complex structure plays a major 
role in recreational, sporting and occupational activities. The 
integrity of  human foot required to perform these major 
tasks are mainly depends on its blood supply.[1] The  sole is 
supplied by plantar arch which is an arterial arch found 
between the third and fourth layers of sole, formed by the 
anastomosis between the deep plantar branch of dorsalis 
pedis artery and lateral plantar artery. It gives origin to four 
plantar metatarsal arteries and lateral digital branch to fifth 
toe known as fibular plantar marginal artery.[2] 
Similar to superficial palmar arch of hand, plantar arterial 
arch also shows variations in turns of its formation, course 
and branching patterns. The thorough knowledge of these 
variations are important in case of patients undergoing 
reconstructive surgeries mainly for chronic arterial occlusive 
diseases to prevent the amputation of foot due to 
gangrenes.[3] 
Adachi in 1928 has classified the plantar arterial arch into 6 
types based on the formation and branching pattern. 
Type A: Main contribution of arch is by deep branch of 

dorsalis pedis artery. It gives 1-4 plantar metatarsal arteries 
and fibular plantar marginal artery. 
Type B: Deep branch of dorsalis pedis artery gives 1-4 
plantar metatarsal arteries and fibular plantar marginal artery 
is by lateral plantar artery. The anastomosis of two arteries is 
between 4th plantar metatarsal artery and fibular plantar 
marginal artery. 
 
Type C: Deep branch of dorsalis pedis artery gives 1-3 
plantar metatarsal arteries and lateral plantar artery  gives 
4th  plantar metatarsal artery and fibular plantar marginal 
artery. The site of anastomosis is between 3rd and 4th plantar 
metatarsal artery  
Type D: 1st and 2nd plantar metatarsal arteries arises from 
deep branch of dorsalis pedis artery and 3rd and 4th plantar 
metatarsal arteries and fibular plantar marginal artery 
originates from lateral plantar artery. The site of anastomosis 
is between 2nd and 3rd plantar metatarsal artery  
Type E: Deep branch of dorsalis pedis artery gives 1st 
plantar metatarsal artery and remaining all plantar metatarsal 
arteries and fibular plantar marginal artery is supplied by 
lateral plantar artery. The site of anastomosis is between 1st 
and 2nd plantar metatarsal artery. 
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Type F: All the branches takes origin from lateral plantar 
artery. No contribution from the deep branch of dorsalis 
pedis artery.[4] 
Considering the role of deep plantar arch and its variations 
in the successful outcome of any reconstructive and vascular 
surgeries, presents study is an attempt to learn the course, 
relation, variations of deep plantar arches in human 
cadavers. 
 

Subjects and Methods 
 

A total of 40 lower limbs from 20 embalmed cadavers were 
obtained from the department of anatomy, MVJ   Medical 
College and Research Hospital, Bangalore, Karnataka were 
used for the study. The dissection of foot was carried out 
layer by layer. Foot with any injury, trauma and 
abnormalities were excluded from the study. The flexor 
digitorum brevis muscle was detached from its origin at 
calcaneum and reflected forward to expose the lateral plantar 
artery in the lateral aspect of foot. The oblique head of 
adductor hallucis muscle was dissected to observe the full 
course of lateral plantar artery. The dorsalis pedis artery was 
identified in the dorsal aspect of the foot and traced upto 1st 
intermetarsal space where it gives deep plantar branch. The 
plantar metarsal arteries were traced and its origin was 
noted. The presence and origin of fibular plantar marginal 
arteries were also traced. The point of anastomosis between 
the deep branch of dorsalis pedis artery and lateral plantar 
artery was noted. Depending on the contribution of dorsalis 
pedis artery and lateral plantar artery in the origin of plantar 

metatarsal arteries and fibular plantar marginal artery, the 
arches were classified into six types as per the classification 
by Adachi. The findings were tabulated and percentage of 
each type was calculated. 
In the present study topographical location of plantar arterial 
arch was also noted. To measure the topographical location 
of arch, first the length of foot was measured from the tip of 
second toe to posterior most part of heel using flexible ruler. 
Depending on the length, the foot is divided into 3 equal 
parts- Anterior, Middle and posterior. In the majority of foot  
as the arch is usually located in the middle part, to know the 
exact location, the middle part is again divided into three 
equal parts- anterior middle (AM), intermediate middle 
(IM), posterior middle (PM). Pins were used to mark the 
border   of middle subdivisions. Zone in which arch located 
was noted down and percentage of each location is 
calculated. 
 

Results  

 
The total 40 lower limbs were studied. The deep plantar arch 
was present in all 40 lower limbs. 
The results were tabulated and analysed statistically. 
The arches were classified into 6 types. In the present study 
it was observed that Type C was the most predominant type 
followed by type D. Type A which was formed mainly by 
dorsalis pedis artery was absent. Type B was the least 
common type seen in 10% of specimens. 

 
Table 1: Type of arterial arches and its distribution 
Type of arch Branching pattern Right  Left  Total  Percent-age  
Type A 
 

1-4 Plantar metatarsal and fibular plantar marginal artery  from dorsalis pedis artery - - - - 

Type B 1-4 Plantar metatarsal arteries from dorsalis pedis artery and   fibular plantar marginal 
artery from Lateral plantar artery. 

2 2 4 10 

Type C 1-3  Plantar metatarsal arteries from dorsalis pedis artery and 4th  Plantar metatarsal  ad 
fibular planatar marginal artery  from Lateral plantar artery 

5 8 13 32.5 

Type D 1-2 Plantar metatarsal arteries from dorsalis pedis artery and 3rd, 4th  Plantar metatarsal  
and fibular plantar marginal artery  from Lateral plantar artery 

6 5 11 27.5 

Type E 1st Plantar metatarsal arteries from dorsalis pedis artery and 2nd, 3rd, 4th  Plantar 
metatarsal  ad fibular plantar marginal artery  from Lateral plantar artery 

4 3 7 17.5 

Type F 1-4 Plantar metatarsal and fibular plantar marginal artery  from lateral plantar artery 3 2 5 12.5 

 

 
Figure 1: Type B plantar arterial arch.1-4 plantar metatarsal 
artery takes origin from deep branch of dorsalis pedis artery 
(DPA) and fibular plantar marginal artery(FPMA) ari sing 
from lateral plantar artery.(LPA) 

 
Figure 2 :Type  C plantar arterial arch: 1-3 plantar metatarsal 
arteries   takes origin from deep branch of dorsalis pedis artery 
(DPA)  and 4th plantar metatarsal artery and fibular plantar 
marginal artery(FPMA) arising from lateral plantar 
artery.(LPA). 



Academia Anatomica International ¦ Volume  5  ¦ Issue 2 ¦  July-December  2019 
 

97 

 

 

Varalakshmi; Surgical Implications of Variations and Location of Plantar Arterial Arch 

 
Figure 3: Type  D plantar arterial arch: 1-2 plantar metatarsal 
arteries   takes origin from deep branch of dorsalis pedis artery 
(DPA)  and  rd and 4th plantar metatarsal artery and fibular 
plantar marginal artery(FPMA) arising from lateral plantar 
artery.(LPA). 
 

 
Figure 4: Type  E plantar arterial arch: 1st plantar metatarsal 
artery    takes origin from deep branch of dorsalis pedis artery 
(DPA)  and   2nd  to 4th plantar metatarsal artery and fibular 
plantar marginal artery(FPMA) arising from lateral plantar 
artery.(LPA). 
 

 
Figure 5: Type  F  plantar arterial arch:  All plan tar metatarsal 
arteries and fibular plantar marginal artery arisin g from 
lateral plantar artery(LPA). 
 
Table 2: Topographical location of plantar arterial arch 
Location Right Left  Total Percentage   
Anterior middle 7 10 17 42.5 
Junction 
between 
Anterior middle 
&Intermediate 
middle 

8 6 14 35 

Intermediate 
middle 

5 4 9 22.5 

 
Figure 6: Schematic diagram showing the topographical 
location of plantar arterial arch (vertical line AB : length of foot 
measured from tip of second toe to posterior most part of heel 
Line 1 and 2: Dividing the foot into 3 equal parts. Line 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 plantar arch of 
present study with the other studies. 
Type of 
deep 
plantar 
arch  

Adachi 
(103 
feet) 

Kalicharan 
(40 feet)9 

Anupama 
(50 feet) 

Present 
study(40 
feet) 

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% 

 
Human feet are the only part of the body which supports the 
entire body weight during locomotion. This main task of 
foot to support the entire body ,is maintained mainly by its 
blood supply which is  contributed by  deep plantar arch.[5] 
Although the previous studies have mentioned about arterial 
anatomy of the foot in literature, more detailed  studies of 
the  deep plantar arch and its branches in terms of 
morphological and morphometric variations are still 
insignificant.[6] 
Adachi conducted an extensive study on 103 feet and 
classified the arches into six types (A-E) based on the origin 
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of plantar metatarsal arteries and fibular plantar marginal 
artery. The present study has used same classification. 
In the present study type C was more common and type A 
was absent. Adachi et al observed type B as the most 
predominant pattern whereas study by Kalicharan et al noted 
type A and Anupama et al Type D as the common pattern. 
The results of each studies is unique, not correlating with 
each other. Since the embryonic development of arterial 
system is complex, it is not unusual to observe anatomical 
variations. Absence of plantar arterial arch was noted in a 
study by Bergman et al. In their study blood supply to the 
foot was absent and plantar arch was replaced by posterior 
tibial artery. Rare cases where posterior tibial artery was 
absent, peroneal artery itself divided into medial and lateral 
plantar artery to compensate the vascular supply to the foot. 
The same study also showed a case of double plantar arterial 
arch. Such variations were not observed in the present 
study.[10] 
Due to modern life style changes, present population is 
commonly exposed to diseases like diabetes mellitus and 
hypertension. One of the complications of diabetes as well 
as non-diabetic atherosclerotic diseases is ischemia of foot 
ending with amputation of foot as the line of treatment. 
Knowledge of origin of plantar metatarsal arteries is 
important to know the amount of damage of tissues, in case 
if all the plantar metatarsal arteries arises from either 
dorsalis pedis artery or lateral plantar artery then occlusion 
of these arteries will lead to extensive tissue damage.[11] 
Because of the advances of microvascular surgeries, the 
frequency of amputations can be reduced by bypass 
surgeries .O’Brien et al was the first one to use dorsalis 
pedis artery as the  neurovascular flap in vascular 
surgeries.[12] It can also be used  as island  flap to cover the  
ankle or heel defects and  as a free flap for palm defects. Its 
easy availability   because of its superficial location in the 
dorsal aspect, its medium caliber and the absence of 
collateral branches makes it ideal graft material for bypass 
surgeries. Hence the knowledge of morphological variations 
of deep plantar arch is important to surgeons while 
performing amputation of forefoot.[7] The course of these 
arteries can be taken as a landmarks in surgical procedures 
or dealing with biomechanics of foot. Pre-operative 
angiography and contrast enhanced magnetic resonance will 
help to identify the site of occlusion as well as to reduce the 
complication s during surgical interventions. Knowledge of 
plantar arterial arch, its variable anastomotic pattern with 
deep plantar artery helps the plastic surgeons  while 
harvesting the great toe or second toe to reconstruct 
damaged thumb or index finger.[13] 
In the present study, 42.5% of fee arch is located in the 
anterior middle,[17] 35% in  the junction between anterior 
middle & intermediate middle and 22.5% in the intermediate 
middle region.[9,14] 

In a study by Kalicharan et al (40 feet),90% of arches were 
located  in the anterior middle and 10%in the junction 
between  anterior middle and intermediate  middle. 
Gabrielli et al (50 feet) found 90% arches in the anterior 
middle and 8% in the  junction between anterior middle and 
intermediate  middle ,2%in intermediate  middle  region.[1] 
In a study by Ozer (50 feet), 62% in the intermediate  
middle, 20% in the junction between intermediate  middle  

& Posterior middle  and 18% in the  posterior middle.  
Farlex et al in the similar study stated that the arches are 
located within the transverse arch of foot. Knowledge of 
position of plantar arterial arch is crucial to surgeons while 
performing amputation of the forefoot or using the course of 
the artery as a landmark in surgical procedure and dealing 
with biomechanics of the foot.[7-9] Pseudoaneurysm of lateral 
or medial  plantar artery is one of the common complication  
observed in majority of surgeries involving the foot which 
can be minimized  if the topographic location of arches  
were known  prior to the surgeries.[14] 
 

Conclusion 

 
In the present study conducted on 40 specimens type C arch 
was more predominant and type A arch was absent. Majority 
of arches were located in the anterior middle portion of foot. 
Thorough knowledge of blood supply to the foot as well as 
its topographical location is essential for reconstructive 
surgeons in the mobilization and application of plantar flaps, 
while harvesting the great toe or second toe to reconstruct 
damaged thumb or index finger. Anatomical knowledge of 
plantar arterial arch is also important for microvascular 
surgeons to perform arterial bypass grafting to prevent 
ischemic necrosis. Pre-operative angiography and contrast 
enhanced magnetic resonance will help to identify the site of 
occlusion as well as to reduce the complication s during 
surgical interventions. 
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