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Introduction

Blood supply to the volar (palmar) surface of the hand originates from the radial and ulnar artery.
As the arteries carry blood across the wrist and reach the palm, they anastomose to form two
arches called the superficial volar arch and the deep volar arch. These arches, along with their
branches, form an abundant network of blood vessels that is responsible for providing
oxygenated blood to all musculoskeletal components of the hand and fingers.[1][2][3]

Because the hand often performs a variety of tasks such as grasping objects and applying digital
pressure across different planes of movement to carry out dynamic composite functions, the
extensive collateral circulation of the hand serves an important role in providing adequate
perfusion to all parts of the hand. The recent advancements in hand surgery have made
understanding the arterial pattern of the hand and its variants crucial for safe and successful
surgical outcomes.[4] This article presents an overview of the hand volar arch arteries and
discusses the structure and function, embryology, muscle groups, physiologic variants, surgical
considerations, and clinical significance.

Structure and Function

The arteries of the volar surface of the hand consist of two systems: the superficial volar arch and
the deep volar arch. These arches and their branches form the basis of an extensive collateral
circulation that is responsible for providing oxygenated blood to all parts of the hand and fingers.

The superficial volar arch is considered the dominant vascular structure of the palm. It forms
mainly by the ulnar artery and the superficial branch of the radial artery. The ulnar artery enters
the hand superficial to the flexor retinaculum, via the ulnar canal (Guyon canal), and terminates
in the superficial volar arch, where it anastomoses with the superficial branch of the radial artery.
[1][2][5] This branch of the radial artery runs superficial to the flexor retinaculum and completes
the superficial volar arch. The superficial volar arch localizes superficially to the flexor tendons
and deep to the palmar aponeurosis. It lies between the first web space to the hook of Hamate
and extends more distally than the deep volar arch.[6][7][5]

Arising from the superficial volar arch are three common palmar digital arteries that travel in the
palm, between the finger webs, to supply blood to the fingers. As the common palmar digital
arteries travel towards the fingers, they split at the finger web space into two proper palmar
digital arteries that run along the contiguous sides of digits two, three, four, and the lateral side of
the little finger. The medial aspect of the fifth digit receives supply from a branch off of the
superficial volar arch.[6][8]

The deep volar arch forms from the dorsal radial artery and the deep palmar branch of the ulnar
artery. Before reaching the flexor retinaculum, the radial artery gives off the superficial branch of
the radial artery and then continues as the dorsal radial artery. The dorsal radial artery continues
its course by curving around to enter the dorsal aspect of the hand while passing the scaphoid and
trapezium, through the floor of the anatomical snuffbox.[9] From there, it passes between the two
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heads of the first dorsal interosseous muscle to reenter the palmar aspect of the hand.[10] On the
palmar side, it turns medially and terminates in the deep volar arch, where it anastomoses with
the deep palmar branch of the ulnar artery. The deep palmar branch is a branch of the ulnar artery
that completes the deep volar arch. The deep volar arch is localized deep to the flexor tendons of
the hand. It lies between the flexor tendons and the metacarpal bones and is proximal to the
superficial volar arch.[6]

Arising from the deep volar arch are three palmar metacarpal arteries that anastomose with the
common palmar digital arteries coming off of the superficial volar arch.[1][11] The deep volar
arch also provides blood supply to the thumb and lateral side of the index finger. As the radial
artery turns onto the palmar aspect of the hand, it gives off two branches, the princeps pollicis
artery, and radialis indicis artery. The princeps pollicis artery runs along the palmar aspect of the
first metacarpal and bifurcates distally into two palmar digital arteries that provide blood supply
to each side of the thumb. The radialis indicis artery runs along the first dorsal interosseus
muscle to provide blood supply to the lateral side of the index finger.[6]

Embryology

The current theory regarding the embryonic development of the arterial pattern of the hand
suggests that development takes place by a combined process. At stage 12, an initial capillary
network arises from the dorsal aorta and expands into the growing limb bud. At the same time,
the proximal parts of this network begin to enlarge, and the arterial wall begins to differentiate by
stage 13. From stages 13 to 21, differentiation occurs in a proximal to a distal sequence starting
with the development of the ulnar, interosseous, and median arteries. At stage 18, the radial
artery develops and acquires its final differentiated morphological state by stage 21. By stage 21,
the definitive arterial pattern of the hand with the palmar arches is established. However, science
does not yet fully understand the mechanisms that determine the development of the arterial
pattern. One theory states that oxygenation, nutrient requirements, and hemodynamic forces are
important influencers. Another theory suggests that the underlying mechanism may have a
genetic component.[12]

Blood Supply and Lymphatics

The superficial and deep volar arterial arches are both accompanied by a pair of venae
comitantes which are called the superficial and deep palmar venous arches. These veins drain
deoxygenated blood from the hand and fingers corresponding to the branches of the arterial arch.
The common palmar digital veins receive blood from the proper palmar digital veins and drain
into the superficial palmar venous arch. These veins ultimately drain to the radial vein. The
palmar metacarpal veins, which receives blood from the metacarpal region of the palm, drains
into the deep palmar venous arch. Some branches of the palmar metacarpal veins also drain into
the dorsal metacarpal veins and end in the radial veins as well as the superficial veins on the
dorsum of the wrist.[10][1]

Similarly, lymphatic drainage of the hand divides into superficial and deep lymphatic vessels.
The superficial lymphatic vessels lie near the major superficial veins, while the deep lymphatic
vessels follow major deep veins.[13]

Nerves

Sympathetic nerves innervate the arteries of the hand. More specifically, the second and third
thoracic ganglia are responsible for the sympathetic innervation of the hand.[14] In response to
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cold stimuli, to prevent undesirable heat loss, the arterioles of the hand can constrict and reduce
blood flow to the surface and ends of fingers.[15]

Raynaud syndrome is an idiopathic condition marked by intermittent ischemia of digits, often
accompanied by paresthesia and pain. While this condition is idiopathic, it is usually brought on
by cold and emotional stimuli.[15] Cervicodorsal presynaptic sympathectomy is an effective
surgical technique for treating Raynaud syndrome in the fingers. This procedure involves
excising a segment of the sympathetic chain to dilate the digital arteries.[14]

Muscles

The hand contains an extensive network of collateral vessels so that oxygenated blood can reach
all parts of the muscles in the hand and fingers. In the event that one of these vessels is injured,
the connections that exist between arteries are capable of maintaining perfusion to the muscle.
This network allows blood supply to reach areas of ischemia when injuries occur.[2]

Physiologic Variants

Because the arteries of the hand make up a vast network of highly branched and anastomosed
arteries, there are numerous anatomic variations of the arterial patterns of the hand. These
variants generally demonstrate either complete or incomplete superficial and deep arterial arches.
When an anastomosis is present between the vessels, the arch is considered complete. An
incomplete arch is present when there is the absence of anastomosis between the vessels. With
recent advancements in hand microsurgery, the understanding of the vasculature of the hand and
its variants has become increasingly important. A recent meta-analysis found that the complete
superficial volar arch presented in 81.3% of cases. Research has reported seven different types of
complete superficial volar arches and five different types of incomplete superficial volar
arches. The deep volar arch was found to be less variant with complete arch found in 95.2% of
cases.[16]

Surgical Considerations

The radial artery is often the source for drawing blood gases, cannulation for placement of
arterial lines, catheterizations, or as a harvested graft for patients undergoing coronary
revascularization. Since the ulnar and radial artery form, an anastomosis with the formation of
the deep and superficial volar arches, the blood supply to the hand remains intact if one of the
arteries becomes occluded during a procedure. However, the risks associated with these
procedures include ischemia distal to the radial artery puncture site and compromise to the limb.
These complications may occur in cases where the patient’s collateral circulation inadequately
maintains perfusion.[17] Thus, the assessment of collateral blood flow to the hands is necessary
to ensure adequate circulation after operations. The Allen test and Modified Allen test are
diagnostic tools to evaluate collateral circulation before procedures.[18]

Clinical Significance

Clinically, the arterial supply to the hand and fingers are essential. While collateral circulation
often remains intact in the event of the occlusion or damage to the ulnar or radial artery, patients
with anatomical vascular variations may develop ischemia and limb compromise if collateral
circulation is inadequate. Studies have highlighted that clinicians must be aware of, and report
significant anatomical vascular variants to prevent potential consequences associated with them.
[17]
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Traumatic injuries to the hand commonly result in damage to the common digital arteries.
Surgeons have explored the technique of repairing the transected common digital arteries by
transferring the superficial palmar arch more distally to reach the common digital artery for
revascularization.[19]

Questions

To access free multiple choice questions on this topic, click here.

Figure

Hand Volar Arches. Contributed by Rhcastilhos, released into
the public domain.
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