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Introduction

Knowledge about the arterial variations around the ankle 
and foot is important for orthopedic and vascular surgeons 
and radiologists to prevent complications during surgical 
interventions [1,2]. The dorsalis pedis flap is one of the most 
commonly used foot flaps in traffic collisions, electrical burns, 
industrial injury, and ulcers. Variations in the origin, course, 
and branching pattern of the dorsalis pedis artery (DPA) have 
therefore been investigated for their clinical significance [1].

The arteries around the ankle and in the foot are the me-
dial and lateral calcaneal arteries, medial and lateral plantar 
arteries, and the DPA. In the foot, arteries communicating 
between the DPA and the two plantar arteries give rise to 
multiple small perforators. The DPA gives rise to the tarsal, 

arcuate, and first dorsal metatarsal arteries [3].
The medial and lateral tarsal arteries arise as the DPA 

crosses the navicular bone. Two or three medial tarsal arter-
ies (MTAs) ramify on the medial border of the foot and join 
the medial malleolar arterial network, whereas the lateral 
tarsal artery runs laterally under the extensor digitorum bre-
vis, which supplies this muscle and the tarsal articulations, 
and anastomoses with branches of the arcuate, anterior 
lateral malleolar, and lateral plantar arteries, as well as the 
per orating fibular artery branch [3-5]. The MTA joins the 
anterior medial malleolar artery (AMMA) with the posterior 
medial malleolar artery and medial plantar artery branches 
[6]. However, there have been few descriptions of the cours-
ing patterns and variations of the MTA. The present case 
report describes an unusual variant of a missing MTA being 
replaced by the AMMA.

Case Report

The MTA was found to be missing, and replaced by 
a branch of the AMMA in the right foot and ankle of a 
77-year-old male cadaver with no history of trauma or surgi-
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cal procedures to the ankle and foot. during routine dissec-
tion in a gross anatomy course (Fig. 1). The DPA did not give 
off any branches to the medial foot. The DPA coursed down-
ward in the foot along with the superficial fibular nerve on 
the foot dorsum at the lateral side of the first metatarsal bone 
before entering the sole. In the medial malleolus, the AMMA 
arose from the anterior tibial artery and then ramified sever-
al branches, one of which descended to the medial talus. The 
lateral tarsal artery arose from the DPA just below the ankle 
joint and coursed on the lateral talus, giving off branches to 
supply the ankle joint and the lateral tarsal area. 

In the left ankle and foot, both the MTA and lateral tarsal 
artery were present and the DPA was deviated laterally. The 
MTA was distinct and coursed downward obliquely on the 
medial tarsal dorsum. 

Discussion

The MTA was missing in the variant presented herein, 
and was replaced by a branch of the AMMA that descended 
to supply the area normally supplied by the MTA. The DPA 
coursed on the right side of the first metatarsal bone and did 

not give off branches that coursed on the metatarsal bone. 
The AMMA and the course of the DPA therefore appeared 
to replace the MTA. 

The missing MTA replaced by the AMMA can be related 
with several clinical situations. Injury to the AMMA fol-
lowed by fracture of the medial malleolus may cause isch-
emia in the medial foot and the medial malleolar arterial 
network. Fracture of the medial tarsal bones can result in 
injury to the distal part of the AMMA. Arterial variations 
including a missing MTA can be helpful during performing 
various surgeries including preoperative assessment using 
ultrasound at the flap in the medial tarsal area.

While the lateral tarsal and first metatarsal arteries are 
commonly used as flaps [7-10], the MTA has received less 
attention than the other DPA branches and there have been 
few studies of the anatomical features of the MTA. Ballmer 
et al. (1999) [6] found that the DPA gave two to four branches 
from its medial side, which were the MTA, and the average 
diameter at their origin was measured to be 0.4 mm (ranging 
from 0.2 to 0.7 mm). The branches given off at the cuneiform 
and navicular bone levels were the most prominent. When 
the artery that normally supplies an area or structure is 

AA BB CC

Fig. 1. A MTA replaced by the AMMA. (A) The DPA coursed down ward in the foot just lateral to the EHL tendon. (B) The DPA coursed 
downward along with the SFN on the dorsum of the foot on the lateral side of the first metatarsal bone. The MTA was found to be missing. 
The DPA did not give off any branches to the medial foot. The EDL tendon was reflected laterally, and the EHL and TA tendons were reflected 
medially. The AMMA arose from the ATA and ramified several branches, one (arrowheads) of which descended to the medial talus. EDB, 
extensor digitorum brevis. (C) One branch (arrowheads) of the AMMA that supplied the medial talus was indicated by an instrument. MTA, 
missing medial tarsal artery; AMMA, anterior medial malleolar artery; DPA, dorsalis pedis artery; EHL, extensor hallucis longus; SFN, 
superficial fibular nerve; EDL, extensor digitorum longus; TA, tibialis anterior; ATA, anterior tibial artery.
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missing, several changes have been reported adjacent to the 
normal location of the artery. Standring (2020) [3] suggested 
that the DPA could be larger than normal, to compensate 
for a small lateral plantar artery. Moriggl and Sturm (1996) 
[11] found that three missing regular thyroid arteries were 
replaced by an unusual lowest thyroid artery (thyroidea ima 
artery). Standring (2020) [3] also described that the sizes of 
the anterior jugular vein and external jugular vein have in 
inverse relationship in their sizes. Vas et al. (2022) [12] also 
presented a case of a replaced right hepatic artery that origi-
nated from the right distal renal artery. 

Tsukuura and Yamamoto (2021) [13] stated that the me-
dial tarsal area is a commonly used donor site for skin grafts 
to the digits and toes, with good color and texture matches 
as well as a concealable donor site scar. They also found that 
a medialis tarsus flap could be used as a true perforator flap 
with perforator-to-perforator anastomosis to reconstruct a 
soft tissue defect of the dorsal toe. The variant of the present 
study was located in the similar area. Thus, the possibility of 
a missing MTA being replaced by the AMMA should be con-
sidered by surgeons and radiologists when various surgeries 
are performed in the medial tarsal area.

Further research with larger numbers of specimens is 
necessary to determine the prevalence, course, branching 
pattern, and variations of the MTA and its connections with 
adjacent arteries in order to map arteries as preoperative data.
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