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Abstract 

Background: The dorsalis pedis artery (DPA)—a continuation of the anterior tibial 

artery—is the primary blood supply to the dorsal foot. Clinically, it aids in detecting 

pedal pulses and serves as a source for flaps or pedicles in bypass graft procedures, thus 

assisting surgeons in evaluating peripheral arterial circulation of the leg and foot, as well 

as patients with ischemic limbs and diabetic-related vascular complications. The DPA’s 

significant anatomical variations contribute to surgical misdiagnosis of lower limb 

vascular conditions. Objective: There is still a limited detailed anatomical data of the 

dorsalis pedis artery’s branching patterns and position of the anterior ankle, thus, the 

study aimed to examine the detailed anatomy and position of the DPA at the anterior 

ankle joint. Methods: The study used 200 cadaveric feet. The branching patterns were 

categorized using a previously published classification system. Results: Fourteen distinct 

dorsalis pedis artery branching patterns (Types A to N) were identified with Type H 

noted as the most prevalent, observed in 14.29% of cases. The average distances measured 

from the intermalleolar line, the DPA’s origin to the lateral and medial malleoli, were 

69.30 mm, 47.19 mm, and 39.61 mm, respectively, indicating a medial skewness of the 

DPA’s position on the ankle joint. The mean diameter of the DPA was noted as 2.37 mm. 
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Conclusion: These findings provide valuable data for vascular mapping of the distal foot 

arteries. These insights may assist in pedal pulse detections, enhance anatomical and 

clinical teaching, and support surgical planning for bypass grafts in the management of 

ischemic limbs. 

Keywords: Branching pattern, dorsalis pedis artery, peripheral arterial circulation, 

vascular mapping 

Introduction

The dorsalis pedis artery (DPA) provides 

the main blood supply to the dorsal foot 

and is essential for the evaluation of 

peripheral arterial circulation of the lower 

limb (1–9). The DPA is said to lie at the 

midpoint of the intermalleolar line and 

allows for pedal pulsation detection, 

superficial to the navicular bone for the 

clinical investigation of peripheral arterial 

disease in normal and diabetic patients (1–

7,10). Furthermore, the DPA serves as an 

arterial flap during plastic and 

reconstructive surgical repairs of the foot 

and other regions of the body (7,8). Arterial 

mapping of the DPA and its branching 

pattern may assist clinicians and surgeons 

to accurately select bypass grafts for 

salvaging ischemic limbs in diabetic 

patients (11–14). Variations in the DPA’s 

branching patterns are common and may 

have clinical implications (2,3,15). 

Variations in the position of the DPA on the 

ankle and dorsal foot may lead to an absent 

or impalpable pedal pulse. This absence 

can contribute to the misdiagnosis of 

peripheral arterial disease (2,3,15). 

Additionally, such anatomical variations 

increase the risk of iatrogenic injury to the 

DPA during surgical procedures like ankle 

arthroscopy (7,16–18). A reduced number 

of branches in the DPA’s branching pattern 

may compromise blood supply of the foot, 

while an increased number of branches 

may enhance vascularization, leading to 

viable options for grafts in plastic and 

reconstructive surgeries (7,16–18). 
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This study aimed to provide a detailed 

anatomical description of the branching 

pattern of the DPA and to determine its 

precise location relative to the anterior 

ankle joint using bony landmarks. This 

expanded cadaveric dataset, detailing 

anatomical variations specific to the South 

African population cohort, is vital for 

precise clinical evaluation, surgical 

planning, and Doppler ultrasound 

interpretation, thereby enriching the local 

knowledge base. Furthermore, these 

findings reinforce existing data from South 

African literature and will assist clinicians 

and surgeons to accurately map the foot’s 

vascular anatomy prior to surgical 

intervention. Such knowledge is crucial for 

minimizing the risk of injury to the DPA 

and surrounding anatomical structures 

during arthroscopic procedures. 
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Materials and Methods 

Materials 

The study consisted of 200 adult 

cadaveric feet (n = 200), of ages between 

18 and 102 years (mean age: 71, SD ± 18) 

and mean height 1.68, SD ± 0.09 m, 

obtained from the Department of 

Anatomy, University of Pretoria. 

However, due to limited demographic 

data and missing branching patterns of 

the DPA, observations of the DPA’s 

branching patterns were only recorded 

in 147 feet, 81 males and 66 females; 

bilateral measurements of the DPA’s 

position were collected from 95 adult, a 

total of 183 feet (55 males and 40 females). 

Ethical clearance was received from the 

Faculty of Health Sciences Research 

Ethics Committee, University of Pretoria. 

Cadavers with any visible pathology, 

inverted feet, damage to the DPA, and 

any evidence of previous surgery on the 

dorsum of the foot were excluded. 

The authors hereby confirm that every 

effort was made to comply with all local 

and international ethical guidelines and 

laws concerning the use of human 

cadaveric donors in anatomical research, 

Ethics number (Ethics No.:42/2021). 

Method 

Cadavers were placed in a supine 

position and dissected with the feet in a 

slightly plantarflexed position. A 

longitudinal skin incision was made on 

the anterior leg, extending from the 

patellar ligament to the base of the third 

toe on the dorsal foot (Figure 1). Two 

transverse incisions were made from the 

base of the third toe, extending laterally 

along the base of the proximal phalanges. 

Removal of any structures superficial to 

the DPA’s branching pattern was done 

through blunt dissection. This included 

the dorsal venous arch of the foot, the 

superficial fibular nerve, and the 

extensor retinaculum (superior and 

inferior). The anterior tibial artery was 

identified deep to the tibialis anterior 

muscle, exiting the superior opening of 

the interosseous membrane, 

accompanied by the deep fibular nerve. 

The anterior tibial artery was followed 
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and fully exposed towards its terminal 

point where it continued as the DPA.  

Observations were made noting the 

origin, course, and branching pattern of 

the DPA in relation to the ankle joint. The 

DPA’s origin was defined as the point 

where the artery courses between the 

lateral and medial malleoli, located 

inferior and deep to the inferior extensor 

retinaculum. The DPA’s origin, course, 

and branching pattern on the dorsum of 

the foot were observed and noted as 

either displaying a normal branching 

pattern (Figure 2) as per the Kulkarni and 

Ramesh classification system (2) (Figure 

3). 

The exact position of the DPA was 

determined through five measurements 

along the dorsum of the foot in relation 

to the ankle joint. The lateral malleolus 

was marked as LM, the medial malleolus 

as MM, and the origin of the DPA on the 

ankle as DPA.  
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Figure 1: Anteromedial view of the leg with visible incision lines shown for the exposure of the DPA 

 

D—Distal, DPA—Dorsalis pedis artery, L—Lateral, M—Medial, P—Proximal, 1—Transverse incision 

made below the patella ligament, coursing from the lateral to the medial aspect of the proximal leg, 2—

Longitudinal incision on the midline of the anterior leg, extending from the patella ligament to the base 

of the third toe on the dorsum of the foot, 3—Transverse incision made from the base of the first toe to 

the fifth toe, coursing from the medial to lateral aspect of the foot 

The proximal medial border of the base 

of the first metatarsal was marked as MT, 

while 1stM was regarded as the point 

where the DPA entered the first 

intermetatarsal space. Measurements 

were taken in a straight horizontal line 

using a digital sliding caliper (Vernier) 
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(accuracy = 0.01 mm) placed parallel to 

the ankle joint.  

Figure 2: Cadaveric illustration of the normal branching pattern of the DPA on the dorsum of the foot 

 

AA—Arcuate artery, ATA—Anterior tibial artery, D—Distal, DMAs—Second to fourth dorsal 

metatarsal arteries, DPA—Dorsalis pedis artery, FDMA—First dorsal metatarsal artery, L—Lateral, 

LTA—Lateral tarsal artery, M—Medial, MTA—Medial tarsal artery, P—Proximal 

These included: 1) the length of the 

intermalleolar line (LM-MM), 2) the 

distance from the lateral malleolus to the 

DPA’s origin (LM-DPA), 3) the distance 

from the medial malleolus to the DPA’s 

origin (MM-DPA), 4) the length of the 

DPA, from origin to its termination on 

the first intermetatarsal space (DPA-
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1stM), and 5) the distance from the 

proximal medial border of the base of the 

first metatarsal to the origin of the DPA 

on the first intermetatarsal space (1stM-

MT) (Figure 4). Additionally, the 

diameter of the DPA was measured by 

removing a small section of the DPA at 

its origin. A vertical incision was made 

along the length of the section, allowing 

the circumference to be measured 

(Figure 5).  

A Shapiro-Wilk test was performed to 

evaluate the normal distribution of the 

data. A paired t-test was performed to 

compare normally distributed data, 

while Wilcoxon signed-rank test 

compared non-normally distributed data. 

The variability of the sample mean was 

measured by calculating the standard 

deviation. Significant differences 

between measurements of the left and 

right feet were assessed through paired t-

tests, where a p-value of less than 0.05 

was regarded as statistically significant. 

The Wilcoxon W-test, Mann-Whitney U-

test, and Welch Two Sample t-test 

(nonparametric tests) were performed to 

investigate any correlations between sex 

and the measurements. The intraclass 

and interobserver analyses from 10.0% of 

the total sample size, performed by two 

individuals in separate sessions, 

evaluated the reliability of the 

measurements and the DPA’s patency.  
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Results 

Observations of the branching patterns 

of the DPA 

The branching patterns of the DPA were 

classified into 14 types (A to N) (Figure 6). 

As seen in Table I and Figure 7, Type H 

was the most commonly observed pattern, 

occurring in 21 cases (14.29%, out of 147 

feet), with a distribution of 12 males 

(57.10%) and 9 females (42.90%). The 

standard branching pattern, Type A, was 

observed in 17 cases (11.56%, out of 147 

feet), comprising of which 9 males (52.90%) 

and 8 females (47.10%). The least common 

pattern was Type E, found only in 3 cases 

(2.04%, out of 147 feet), of which were in 

males. In most branching types, males 

were more frequently represented, except 

for type C, D, I and J, where females were 

more prevalent. Type N was the only 

pattern found equally in both sexes. A 

Chi-square test performed for Types A, D, 

F, G, H, I, and N, showed no statistically 

significant association between sex and 

DPA branching patterns (p = 0.851). 
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Figure 3: The Kulkarni and Ramesh classification system [2] showing the variable branching pattern 

of the DPA as illustrated on the right foot 

 

AA—Arcuate artery, ATA—Anterior tibial artery, D—Distal, DMAs—Second to fourth dorsal 

metatarsal arteries, DPA—Dorsalis pedis artery, FDMA—First dorsal metatarsal artery, L—Lateral, 

LTA—Lateral tarsal artery, M—Medial, MTA—Medial tarsal artery, P—Proximal, PBFA—Perforating 

branch of fibular artery, Type A—The common branching pattern of the dorsum of the foot. The DPA, 

a continuation of the ATA, along its course divided into lateral and medial tarsal arteries, the FDMA, 

and the AA which gives off the second to fourth DMAs, Type B—The ATA divides into the LTA and a 

smaller DPA. The DPA is of small calibre and LTA is larger, easily palpable, the DPA continues 

downwards over the talus, navicular, cuneiform bones and then between first and second metatarsal 

bones, as it gives off the FDMA. The MTA is absent, Type C—DPA is absent as an independent vessel 

and becomes merely a loop in the dorsum arterial pattern, Type D—There is reduction of the ATA in 

diameter and its branches, and an increasing participation of arteries of the sole of the foot in the supply 

of the dorsal foot. DPA is not recognizable even as a loop and the ATA continued downwards as a 

central channel with reduced diameter, In this type, the pulse is not clinically palpable, Type DC—DPA 

exhibits lateral deviation, Type E—There is an increasing presence of the PBFA from the posterior tibial 

artery, while the plantar tibial vessels still play a prominent part in arterial supply, the DPA along with 

its LTA branch are clinically not palpable 
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Figure 4: Dorsal view of the foot indicating measurements taken of the DPA in relation to various 

anatomical landmarks 

 

D—Distal, L—Lateral, M—Medial, P—Proximal, DPA—Dorsalis pedis artery (point of origin), DPA - 

1stM—The length of the DPA from its origin on the ankle to the point where it gives off the first dorsal 

metatarsal artery, LM—The most lateral point of the lateral malleolus, LM - DPA—The distance from 

the lateral malleolus to the location of the DPA, LM - MM—The length from the medial malleolus to 

the lateral malleolus, MM—The most medial point of the medial malleolus, MM - DPA—The distance 

from the location of the DPA to the medial malleolus, 1stM - MT—The distance from the location of the 

DPA at the first intermetatarsal space to the proximal medial border of the base of the first metatarsal 
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Figure 5: Dorsal view of the foot indicating measurement of the diameter of the DPA 

D—Distal, DPA—Dorsalis pedis artery, L—Lateral, M—Medial, P—Proximal 

 

Position and dimensions of the DPA 

Table II presents the analysis of all the 

recorded measurements related to the 

positioning of the DPA on the anterior 

ankle. Measurements for the distances (in 

mm) from LM-MM, MM-DPA, DPA-1stM, 

and the diameter of the DPA followed a 

normal distribution (p > 0.050), while LM-

DPA and 1stM-MT did not (p < 0.050). A 

statistically significant difference between 

the left and right sides was found only in 

the 1stM-MT measurement. Sex had a 

statistically significant influence (p < 0.050) 

on the LM-MM, LM-DPA, MM-DPA, and 

the 1stM-MT measurements. However, no 

significant sex-related differences were 

observed for the DPA-1stM and the DPA’s 

diameter. Additionally, Pearson’s 

correlation test revealed no significant 

correlation between BMI and any of the 

measured variables.  

Intra-observer and Inter-observer 

measurement analysis  
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Intra-class measurements were 

determined by using the intra-class 

correlation coefficient (ICC), and all 

measurements indicated excellent 

repeatability and reliability with ICC 

scores of 0.927 and higher (p = 0.991). The 

inter-observer measurements were 

determined using Pearson’s correlation 

coefficient and demonstrated somewhat 

moderate to mostly excellent reliability 

(0.312 to 0.981), however, not all the 

measurements were statistically 

significant (p-values ranged between 

<0.001 and 0.380).

 

AA—Arcuate artery; D—Distal; dLTA—Distal lateral tarsal artery; DMAs—Second to fourth dorsal 

metatarsal arteries; DPA—Dorsalis pedis artery; FDMA—First dorsal metatarsal artery; L—Lateral; 

LTA—Lateral tarsal artery; M—Medial; MTA—Medial tarsal artery; P—Proximal; PBFA—Perforating 

branch of fibular artery; pLTA—Proximal lateral tarsal artery; RA—Recurrent artery

 

Figure 6: The classification system for the branching patterns of the DPA as observed in the current study 
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Table I: The incidences of the varying branching patterns of the DPA from Type A to N 

Pattern Type n (%) F M 

A common branching pattern of the DPA. A 17 (11.56%) 8 9 

A common branching pattern with a recurrent branch B 10 (6.8%) 3 7 

Absence of the arcuate artery. C 4 (2.72%) 3 1 

DPA and a short/normal lateral tarsal artery only D 12 (8.16%) 7 5 

Absence of the DPA. E 3 (2.04%) - 3 

DPA and lateral tarsal artery that terminated into the third dorsal 

metatarsal artery. 

F 13 (8.84%) 5 8 

DPA that divided into the first & second dorsal metatarsal arteries, 

while the lateral tarsal artery that divided into third & fourth dorsal 

metatarsal arteries. 

G 13 (8.84%) 5 8 

DPA that gave off the first dorsal metatarsal artery and the lateral 

tarsal artery divided into the second to fourth dorsal metatarsal 

arteries. 

H 21 (14.29%) 9 12 

Higher branching of the arcuate artery. I 13 (8.84%) 8 5 

Lateral deviation of the DPA. J 8 (5.44%) 5 3 

Anomalous origin of DPA. K 7 (4.76%) 2 5 

U-shaped loop/recurrent U-shaped loop of the arcuate artery. L 7 (4.76%) 2 5 

Non-specific arrangement. M 9 (6.12%) 4 5 

DPA, proximal & distal lateral tarsal arteries. N 10 (6.8%) 5 5 

F—Female, M—Male, n—Sample size, N—Overall sample size
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Table II: Results of the exact position of the DPA on the anterior ankle.  

 

Variables Si

d

e 

n Min 

(mm) 

Max 

(mm) 

Mea

n 

(mm) 

Overa

ll 

mean 

SD CI 

95% 

w t1 t2 Pearson’s 

correlation 

(p, r) 

Height (m)  190 1.43 1.85  1.68 0.09 1.66, 

1.70 
- - - - 

Weight (kg)  185 27.60 99.80  58.42 17.29 54.85, 

61.99 
- - - - 

BMI 

(kg/m2) 

 185 9.55 35.17  20.67 5.83 19.47, 

21.88 
- - - - 

1stM—MT 

L 94 12.78 23.87 17.12 - 2.63 16.59, 

17.65 

< 0.001 0.027 < 0.001 

0.048, 0.210 

R 89 10.47 22.42 16.64 - 2.41 16.14, 

17.14 
0.200, 0.140 

DPA—1stM 

L 94 65.25 111.65 89.52 

90.06 9.71 
88.66, 

91.47 
0.705 0.130 0.681 0.410, 0.089 

R 89 67.58 116.75 90.64 

LM—DPA 

L 94 24.76 65.28 47.01 

47.19 7.00 
46.18, 

48.20 
< 0.001 0.373 < 0.001 0.920, 0.011 

R 89 25.71 62.43 47.39 

LM—MM 

L 94 55.88 84.94 69.43 69.30 5.99 
68.43, 

70.17 
0.268 0.729 < 0.001 0.790, 0.028 

R 89 56.60 82.79 69.15 

MM—DPA 

L 94 26.68 52.39 39.90 39.61 5.17 
38.86, 

40.36 
0.354 0.374 < 0.001 0.210, 0.130 

R 89 29.20 51.21 39.29 

Diameter L 94 0.43 4.23 2.35 2.37 0.71 2.27, 

2.47 0.494 0.406 0.263 0.800, 0.027 

R 89 0.57 4.32 2.38 
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1stM - MT—The distance from the proximal base of the medial border of the first metatarsal to the point 

of the DPA at the first intermetatarsal space, BMI—Body mass index, CI 95%—95% confidence interval, 

Diameter—The length taken of the flattened DPA from one end to the other, DPA - 1stM—The length 

of the DPA from its origin on the ankle to the point where it gives off the first dorsal metatarsal artery, 

L—Left, LM - DPA—The distance from the lateral malleolus to the origin of the dorsalis pedis artery on 

the ankle, LM - MM—The distance from the lateral malleolus to the medial malleolus, Min–Minimum, 

MM - DPA—The distance from the medial malleolus to the origin of the dorsalis pedis artery on the 

ankle, Max–Maximum, n–Sample size, R—Right, SD—standard deviation, t1—Statistical p value of the 

left and right significance difference/laterality, t1— Statistical p value of the significance influence of 

sex, w— Statistical p value of normality). 

Figure 7: The frequency of occurrence of the varying branching patterns of the DPA from Type A to N 

 

F—Female, M—Male, n—Recorded cases  
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Discussion

Observations of variations of the 

branching patterns of the DPA 

The branching patterns of the DPA were 

observed and categorized into fourteen 

distinct types. Seven of these patterns 

(Types A, C, E, I, J, K, and L) were 

previously documented in literature, 

thus allowing for direct comparisons 

with earlier studies (Table III). As shown 

in Table III, the current study reported 

the lowest frequency (11.56%) of the 

common branching pattern of the DPA 

(Type A) compared to other studies in 

the literature (2,3,6,7,19,20). This finding 

highlights the significance of using 

population-specific classification 

systems, as global data may not 

accurately reflect the anatomical 

variations within specific groups, such as 

the South African sample, an important 

consideration for surgical planning. 

However, it is worth noting that 

meaningful comparisons were limited by 

the current study's larger sample size 

compared to those of previous studies 

(2,5–7,15,21–24). 

The current study recorded the lowest 

incidence (2.72%) of absent arcuate 

artery (Type C) compared to other 

studies (3,6,7,19,20). This confirms that in 

the South African sample, the arcuate 

artery was present in most cases and 

typically supplied the last four digits of 

the foot. However, in the absence of the 

arcuate artery, other arteries substitute 

the arterial supply to the last four digits 

as supported by Types D, E, F, G, and H 

which were observed to give rise to the 

second to fourth dorsal metatarsal 

arteries. In most of the above-mentioned 

variations, the lateral tarsal artery served 

as the origin of the second to fourth 

dorsal metatarsal arteries. Similar to the 

findings of Vijayalakshmi et al., (2011) 

the current study also noted a 2.00% 

incidence of an absent DPA (Type E). 

Both studies concluded that the DPA’s 

pulse is generally palpable due to the 

high prevalence of the DPA, thus the 

likelihood of the misdiagnosis is reduced 

in these populations. To the best of our 

knowledge, no prior study has reported 

a superior branching pattern of the 
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arcuate artery (Type I), although similar 

variations have been noted in the 

literature (3,6,7,19,20). Surgeons should 

be aware of this variation and exercise 

caution to avoid damaging the artery 

when harvesting arterial flaps/pedicles 

from the dorsum of the foot. 

Table III: Comparison of the incidence of the varying branching patterns of the DPA 

Author (Year) 

Branching patterns 

n 

Type A Type C Type E Type I Type J Type K Type L 

Common 

branching 

Absent 

Arcuate 

artery 

Absent 

DPA 

Higher 

Arcuate 

artery 

Lateral 

deviation 

Anomalous 

origin of 

DPA 

U-shaped 

loop of 

arcuate 

artery 

Vijayalakshmi et 

al. (2011) 
50 56.00% 6.00% 2.00% N/A 2.00% 8.00% N/A 

Kulkarni & 

Ramesh (2012) 
33 15.20% N/A 42.40% N/A 6.10% 12.10% N/A 

Rajeshwari et al. 

(2013) 
42 54.76% 16.67% 9.52% N/A N/A N/A 2.38% 

Luckrajh et al. 

(2018) 
40 42.50% 32.50% N/A N/A 25.00% N/A 7.50% 

Ntuli et al. (2018) 33 36.36% 15.15% 6.06% N/A N/A N/A 3.03% 

Hemamalini & 

Manjunatha (2021) 
40 67.50% 17.50% N/A N/A 5.00% 5.00% N/A 
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Current study 147 11.56% 2.72% 2.04% 8.84% 5.44% 4.76% 4.76% 

DPA–Dorsalis pedis artery, n–Sample size

Luckrajh et al. (2018) reported a 

significantly higher incidence (25.00%) of 

lateral deviation of the DPA compared to 

other studies. In the current study, lateral 

deviation of the DPA at the ankle was 

defined as originating from the anterior 

tibial artery, coursing laterally toward the 

lateral malleolus before returning to the 

first dorsal metatarsal space (Type J). 

According to Luckrajh et al. (2018), 

however, the DPA crosses and descends 

anterior to the lateral malleolus. This 

description is similar to the current study’s 

Type K branching pattern and suggests 

that there may have been an existence of 

both Types J and K in the classification of 

the lateral deviation reported by Luckrajh 

et al. (2018), possibly contributing to their 

higher reported prevalence compared to 

the current study (25% compared to 5.44% 

in the present study). This anatomical 

variation may complicate the detection of 

pedal pulses and may affect some 

arthroscopic procedures (7). Despite a 

notable discrepancy between the two 

studies, both performed on the South 

African sample, these findings highlight 

the deviation of the DPA on the ankle is a 

relevant consideration during clinical 

pulse examination. Therefore, clinicians 

are advised to extend pedal palpations 

towards the lateral malleolus before 

concluding the presence of arterial 

occlusions or the absence of the DPA pulse. 

From the current study, the foot position 

was plantarflexed, which may affect the 

position of the DPA (25), resulting in a 

slightly laterally deviated vessel. 

The current study found a slightly higher 

incidence of a U-shaped loop (Type L) 

branching pattern compared to Ntuli et al. 

(2018) (4.76% compared to 3.03% from the 

current study), while other studies had 

varying results. This loop is formed 

between the arcuate and lateral tarsal 

arteries, and its presence may have no 

effect on the arterial supply of the foot 

unless there is an absence of dorsal 

metatarsal arteries supplying the digits of 
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the foot. This loop may also present with a 

recurrent artery forming a double U-

shaped loop that renders the dorsum of 

the foot well vascularized. Therefore, 

surgeons should take note of this pattern 

to avoid complications that may lead to 

haemorrhages due to severed arteries. 

The current study observed an anomalous 

origin of the DPA from the perforating 

branch of the fibular artery (Type K) at an 

incidence of 4.76%, which is similar to the 

study by Hemamalini & Manjunatha 

(2021). This pattern is similar to the Type J 

pattern. In both patterns the position of the 

DPA deviates laterally, however, in the 

Type K pattern the DPA was noted as 

originating from the perforating branch of 

fibular artery coursing from a 

posterosuperior position and crossing the 

lateral malleolus to enter the anterior 

ankle. This pattern reduces the chance of 

easy palpation of the DPA on the anterior 

ankle and renders the performance of the 

anterolateral arthroscopic approach 

difficult. Previous studies have also 

reported on the anomalous origin of the 

DPA from the perforating branch of the 

fibular artery that is joined by the anterior 

tibial artery (non-tapered) 

(1,2,4,19,22,24,26). This suggests that DPA 

pulses may be strongly felt in two 

different areas which may be misleading. 

Type B, similar to Type A had a recurrent 

artery which originated proximally to the 

origin of the arcuate artery and made an 

arterial loop with the lateral tarsal artery. 

Type M showed a non-specific 

arrangement and consisted of an unclear 

branching pattern of the DPA with 

interconnected branches. To the best of 

our knowledge no prior studies have 

reported on this pattern. Any additional 

arteries on the DPA’s pattern makes the 

foot well vascularized, making the pattern 

suitable for flap extraction, however, 

surgeons need to be aware of the possible 

risk of injury to these patterns as they have 

interconnected branches and depending 

on their patency, arterial damage may 

result in haemorrhages during surgical 

procedures of the dorsal foot.  

Type D and F are relatively similar to each 

other. Type D consisted of only two 

branches, the DPA and lateral tarsal artery. 

The lateral tarsal artery was short in length 
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but had a normal course distally and later 

terminated on the lateral foot. To the best 

of our knowledge no prior studies have 

reported on this pattern. Type F had a 

DPA that continued in its common course 

and divided into the first dorsal metatarsal 

artery and the deep plantar artery; while 

the lateral tarsal artery was noted as a long 

branch, which terminated as the third 

dorsal metatarsal artery. Furthermore, the 

second and fourth dorsal metatarsal 

arteries originated from the plantar arch. 

The reduction in the DPA’s branches may 

affect the arterial supply of the dorsal foot, 

thus reducing the chances of viable arterial 

flap extraction used for wound healing or 

bypass grafts for the restoration of 

perfusion in the foot (3,6,23). 

Type G, H, and N are relatively similar 

branching patterns, with slight differences 

in a few branches. Type G involved the 

division of the DPA into the first and 

second dorsal metatarsal arteries, while 

the lateral tarsal artery divided into the 

third and fourth dorsal metatarsal arteries. 

Type H was characterized by the lateral 

tarsal artery giving rise to the second 

through fourth dorsal metatarsal arteries, 

whereas Type N featured two distinct 

branches of the lateral tarsal artery, 

proximal and distal. The DPA then gave 

rise to the first dorsal metatarsal artery 

while the proximal branch gave rise to the 

third dorsal metatarsal artery. The distal 

branch then gave rise to the second dorsal 

metatarsal artery. To the best of our 

knowledge no prior studies have reported 

on the Type H and N patterns which also 

involve the absence of the arcuate artery. 

These patterns indicate that, despite being 

atypical, the dorsum of the foot remains 

well vascularized due to the presence of all 

four dorsal metatarsal arteries supplying 

the distal dorsal foot. It is also suggested 

that the reduction in the DPA’s branches 

such as the absence of the arcuate artery, 

may results in other branches such as the 

lateral tarsal artery and branches from the 

plantar arch providing arterial supply to 

the second through to the fourth 

metatarsal spaces in the dorsal foot (3,6,19). 

The reduced DPA’s calibre seen from 

these variations may affect its vascularity, 

therefore, areas supplied by these 

branches may be frequent sites for non-

healing ulcers in diabetic patients, 

https://creativecommons.org/


ORIGINAL ARTICLE Anatomy Journal of Africa. 2026. Vol 15 (1): 2837 - 2867 

2858 
 

resulting in an increased risk of gangrene 

(2,3). 

The following patterns are of greatest 

clinical relevance and should be carefully 

considered by surgeons (Figure 8)

Figure 8: Image showing the most clinically relevant branching patterns of the DPA as noted in the 

current study 

 

AA—Arcuate artery, D—Distal, DMAs—Second to fourth dorsal metatarsal arteries, DPA—Dorsalis 

pedis artery, FDMA—First dorsal metatarsal artery, L—Lateral, LTA—Lateral tarsal artery, M—Medial, 

MTA—Medial tarsal artery, P—Proximal, RA—Recurrent artery 

The exact position of the DPA on the 

ankle joint 

To increase the success of surgical 

procedures, the exact position of the 

DPA is crucial, thus the knowledge of the 

average distances of the DPA around the 

ankle may assist clinicians in locating the 

DPA. 

Distances around the ankle joint 
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The average length of the intermalleolar 

line (LM-MM) was reported as 69.30 ± 

5.99 mm (n = 183). This gives an 

indication of the average width of the 

foot in relation to other measurements; 

however, no comparisons were made 

due to the lack of literature reports. The 

average distance from the lateral 

malleolus to the origin of the DPA (LM-

DPA) was reported as 47.19 ± 7.00 mm (n 

= 183), while from the medial malleolus 

to the origin of the DPA (MM-DPA) was 

39.61 ± 5.17 mm (n = 183). Gupta et al. 

(2018) reported the average distances of 

60.00 mm and 39.00 mm (n = 30) for the 

LM-DPA and MM-DPA, respectively. 

Patel and Shinde (2023) reported the 

distances of LM-DPA and MM-DPA as 

57.20 mm and 28.60 mm, respectively. 

The current study’s findings compared 

to these studies indicated a smaller mean 

and shorter distance for LM-DPA and a 

slightly higher MM-DPA compared to 

Patel and Shinde (2023). This may 

suggest population-specific anatomical 

variation; however, since the overall foot 

width (LM-MM) for their samples are 

unknown (23,27), a true comparison of 

this single measurement cannot be made. 

A possible reason for the discrepancy 

could be the inclusion of the width of the 

feet in the current study when analysing 

the positioning of the DPA, although this 

variable may not have an influence on 

the skewness of the DPA on the ankle.  

The position of the DPA relative to the 

hallux 

The average position of the DPA on the 

distal foot (1stM—MT), measured as the 

distance from the origin of the DPA 

within the first intermetatarsal space to 

the proximal medial border of the base of 

the first metatarsal, and was recorded as 

17.12 ± 2.63 mm on the left side (n = 94), 

and 16.64 ± 2.41 mm on the right side (n 

= 89). Similar distances were measured 

by Gautam and Sintakala (2020) who 

reported a range of 10.00 mm to 15.00 

mm (n = 30). However, Yamada et al. 

1993 recorded a slightly higher distance 

of 20.00 mm to 30.00 mm (n = 28). This 

indicates that the variation in the 

position of the DPA relative to the hallux 

is small between population groups. 

The length of the DPA 
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The average length of the DPA (DPA–

1stM), from its origin to the first 

metatarsal space was 90.06 ± 9.71 mm (n 

= 183). Patel and Shinde (2023) reported 

the length of the DPA as 84.20 mm; 

Gupta et al. (2018) at 78.00 mm (n = 30), 

while Gautam and Sintakala (2020) noted 

a length between 56.00 mm and 84.00 

mm (n = 30). These studies made use of 

Malaysian, Malayan, and Nepalese 

population groups, respectively, which 

have shorter average heights compared 

to the South Africa’s population, hinting 

shorter foot lengths (28,29). Therefore, 

the DPA’s longer length from the current 

study may be due to the greater average 

height of the South African population 

sample. The study by Thunyacharoen et 

al. (2022) reported a length of 122.03 ± 

21.07 mm in a Thai population group (30), 

which is larger compared to the current 

study, suggesting the existence of a 

correlation between the height of a 

population group and the DPA’s length; 

as the average height of the Malaysian 

population group is shorter than those 

reported in Thailand and South Africa 

(31,32). However, this is beyond the 

scope of the current study. 

The patency of the DPA 

To fully describe the anatomy of the DPA, 

its vascularization was also determined 

by measuring its diameter at origin on 

the anterior ankle joint. DPA’s patency is 

essential in the selection of viable arterial 

flaps and bypass grafts. Table IV shows 

comparisons of the diameter of the 

current study with other studies in the 

literature.  

Overall, compared to the other studies 

(24,33–35), the findings of the current 

study indicate that the diameter of the 

DPA had a smaller calibre, which may 

suggest that the DPA may present with a 

slightly limited blood supply, however, 

this condition does not rely only on 

vascular size. This is especially 

interesting since a difference was 

observed between the current study and 

the other South African study by Prigge 

and Briers (2016), however, the 

difference may be attributed to the larger 

sample size used in the current study. 
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Conclusion

 This study identified 14 distinct 

branching patterns of the DPA, classified 

as Types A through N. The typical 

branching pattern was observed in only 

17 cases (11.56%), confirming the high 

variability of the DPA reported in the 

literature, while the most common 

variation was Type H, seen in 21 cases 

(14.29%). Although Type J and K are 

similar, their origins differ, Type J arises 

from the anterior tibial artery, while 

Type K originates from the perforating 

branch of the fibular artery, highlighting 

a clinically important distinction for 

surgeons to minimize the risk of arterial 

injury during ankle arthroscopy. An 

extensive literature search across 

ScienceDirect, PubMed, PubMed Central, 

Springer, Google Scholar, ResearchGate, 

and Wiley using the keywords “dorsalis 

pedis artery,” “variations,” “branching 

pattern,” and “classification system” 

revealed that Types H, M, and N are 

novel to this study. Anatomically, the 

DPA was slightly less vascularized and 

positioned with a medial skew on the 

anterior aspect of the ankle joint.  

Table IV: Comparison of the diameters of the DPA. 

Authors n Side Diameter 

Gautam et al. (2018) 30 4.00 mm  

(range of 3.00 to 4.60 mm) 

Khan et al. (2016) 22 M L 3.64 ± 0.76 mm  
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R 3.64 ± 0.76 mm 

16 F L 2.98 ± 0.94 mm 

R 3.10 ± 1.21 mm 

Prigge and Briers (2016) 40 L 3.29 ± 0.20 mm 

R 3.23 ± 0.20 mm 

Yamada et al. (1993) 28 2.07 ± 0.77 mm 

Current study 183 2.37 ± 0.71 mm 

F—Female, L—Left, M—Male, n—Sample size, R—Right

Additionally, the study reports a shorter 

LM-DPA distance compared to prior 

literature, a finding that is critical for 

orthopaedic surgeons and radiologists 

when establishing the anterolateral 

portal of arthroscopy portal during 

anterior ankle arthroscopy.  

Limitations 

The current study measured the exact 

position of the DPA on the ankle with the 

foot in a plantarflexed position. 

Plantarflexion of the foot can alter the 

position of the DPA on the anterior ankle, 

potentially shifting it posteriorly and 

causing a lateral deviation of the vessel. 

Although data were collected from 200 

feet, missing cadaveric demographic 

information let to variations in sample 

sizes.  
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