
CASE STUDY

Int J Anat Var Vol 10 No 1 February 2017 1

School of Biomedical Sciences, University of Edinburgh, Edinburgh, UK

Correspondence: Chun Chung Cheung, School of Biomedical Sciences, University of Edinburgh, Edinburgh, UK. Telephone: +44 (0) 131 650 5103, e-mail: s1670701@sms.ed.ac.uk

This open-access article is distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC) (http://
creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that the original work is 
properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact reprints@pulsus.com

Variations in origin and course of the Dorsalis pedis artery: A case study
Chun Chung Cheung, Martin Keogh, Abduelmenem Alashkham 

INTRODUCTION

The development of the arterial system is complex and it is not 
uncommon to observe anatomical variations (1, 2, 3). The dorsalis pedis 

artery is also known as the dorsal artery of the foot and is the major arterial 
supply to the forefoot. It is a continuation of the anterior tibial artery at 
the talocrural joint just distal to the inferior extensor retinaculum. It runs 
to the space between the first and second metatarsals and divides into the 
first dorsal metatarsal artery and the deep plantar artery, which contributes 
to the deep plantar arch. The anterior tibial artery is one of the two direct 
branches of the popliteal artery, arising at the popliteal fossa at the posterior 
aspect of the knee joint. Immediately after the bifurcation of the popliteal 
artery, the anterior tibial artery runs to the anterior compartment of the leg 
through an aperture in the proximal part of the interosseous membrane. It 
descends anterior to the membrane and becomes the dorsalis pedis artery 
as described above. The posterior tibial artery, the other direct branch of 
the popliteal artery, supplies the posterior compartment of the leg and the 
foot. It immediately gives off the peroneal artery. The posterior tibial artery 
terminates by dividing into the medial and lateral plantar arteries which 
supply the sole of the foot deep to the flexor retinaculum. The peroneal 
artery descends obliquely towards the fibula and terminates at the lateral 
malleolus (4, 5). The dorsalis pedis pulse is commonly evaluated in a physical 
examination and a weakened or absent pulse could be a result of arterial 
diseases (6). Therefore, aspects of the clinical and surgical implications 
relating to systemic and regional examinations are considered. This paper 
describes the unusual origin of the dorsalis pedis artery and the associated 
aberrant arterial anatomy documented by photographic images in a female 
cadaver.

CASE REPORT

A variation of the origin of the dorsalis pedis artery was identified while 
performing dissection of the right lower limb of an 86 years old formaldehyde 
fixed female cadaver (Figure 1) with carcinoma of the distal third of the 
transverse colon as the certified cause of death. The usual branching of the 
popliteal artery into anterior and posterior tibial arteries was observed at 
the posterior aspect of the knee joint just inferior to the inferior border 
of popliteus. The anterior tibial artery (with a diameter of 2.43mm at its 
origin) pierced through the interosseous membrane, entered the anterior 
compartment of the leg and descended deep to extensor digitorum 
longus. However, the anterior tibial artery was tapering off and terminated 
6.3cm proximal to the talocrural joint (with a diameter of 0.16mm at its 
termination. The posterior tibial artery followed its usual course and gave 
rise to the peroneal artery 5cm distal to the inferior border of popliteus. 
The peroneal artery (with a diameter of 3.80mm at its origin) descended 
inferolaterally between tibialis posterior and flexor hallucis longus parallel to 
posterior tibial artery to supply the lateral compartment of the leg. It gave rise 
to muscular branches supplying peroneus longus and brevis, nutrient branch 
to the fibula, communicating branches with the posterior tibial, calcaneal 
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ABSTRACT: Dissection for anatomical study of a female cadaver identified 
aberrant right dorsalis pedis originating from the peroneal artery as a 
continuance of the perforating branch as opposed to the usual anterior tibial 

artery. The other structures of the anterior, posterior and lateral compartments 
were observed to follow the same course as described in standard anatomy 
texts. The clinical, medical and surgical implications relating to this unusual 
vascular pattern including pulse detection and wave formation are explored.
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Figure 1) Posterior view

branches to the calcaneus and a perforating 6.3cm proximal to the talocrural 
joint. This perforating branch branch (with a diameter of 2.24mm) pierced 
the interosseous membrane and entering the anterior compartment of the 
leg. Then, it passed deep to the flexor retinaculum continued as the dorsalis 
pedis artery (with a diameter of 2.28mm) which descended in between the 
tendons of the extensor hallucis longus medially and extensor digitorum 
longus laterally.

DISCUSSION

In this case, we have described the dorsalis pedis artery origin being from the 
peroneal (fibular) artery and not directly from the anterior tibial artery running 
a tortuous course to its terminal continuance supplying the dorsum of the foot 
as previously described in the literature by Lippert and Pabst (1) as occurring in 
6% of specimens. While core curriculum reference texts such as Grays (4) and 
Grants (5) provide acknowledgement of variations in vascular branching and 
distribution in the leg scant recourse is given to clinical or surgical implications, 
or the associated developmental structure(s) (7) (Figure 1). 

The arteries of the lower limb arise from two sources, the primary limb bud 
artery (sciatic artery) and the femoral artery. With regression of the sciatic 
the middle and distal segments persist forming the popliteal and peroneal 
arteries. The anterior tibial arises from the popliteal artery. The popliteal 
artery and the early distal femoral artery anastomose and form the posterior 
tibial. In conclusion the arterial variations in the lower limb can be explained 
by combinations of persistent primitive arterial segments, abnormal fusions 
and segmental hypoplasia or absence (2,3) (Figure 2).

Previous authors(8) point out that the identification and examination of 
the pulse from the dorsalis pedis artery in association with the posterior 
tibial and the popliteal arteries are important in assessing peripheral 
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vascular disease, hypertension, diabetic arteriopaths; and for monitoring 
of peripheral integrity distal to fracture fixation stabilisation and suggest 
that while clinical education teaches how to locate and examine there is 
no guidance or developed protocol when there is difficulty in locating the 
dorsalis pedis pulse (9, 10). Aberrant arteries are often associated with 
further developmental variation (7) relating to the embryonic axial artery 
development (2,3) and need to be born in mind. With the percentage score 
sizes (11) of the artery lumen and length in regular and atypical branching 
origins of the artery changes in pulse wave formation, velocity and volume 
may lead to clinical misinterpretation (10). The surgical implication for skin 
tissue flaps (8) being viable from the dorsum of the foot are dependent upon 
dorsalis pedis anchoring in plastic and burns procedures and have previously 
been identified as important considerations for surgeons (Figure 3).

Figure 2)  Posterolateral view

Figure 3) Dorsum of the foot

Figure 4) Photographs illustrating the variant origin of the dorsal pedis artery in the 
dissected right lower limb of the female cadaver. Note that a segment of the fibula is 
removed for clearer view. a) Posterior view. b) Posterolateral view. c) Dorsum of the 
foot. (AT: Achilles tendon; PA: peroneal artery; F: fibula; LM: lateral malleous; T: 
tibia; ATA: anterior tibial artery; EDL: tendon of extensor digitorum longus muscle; 
DPA: dorsalis pedis artery; EHL: tendon of extensor hallucis longus muscle; EHB:  
endon of extensor hallucis brevis muscle). The red dotted line indicates the usual 
course of the dorsalis pedis artery and note the hypoplastic ATA.

associated attrition of arterial caliber and gives supporting evidence to the 
need for a high index of clinical suspicion assessing the vascular integrity 
of the ankle and foot; and for anatomical educators to be alert to unusual 
findings (3).
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