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Review Article
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Abstract

Resumo

In recent decades, high-resolution ultrasound (HRUS) has revolutionized the morphological and structural evaluation of peripheral 
nerves and muscles, revealing details of the internal structure of the neural fascicles and muscle architecture. Applications range 
from diagnostics to interventional procedures. The anatomy of the forearm region is complex, with several muscles and an exten-
sive network of vessels and nerves. To guarantee the success of the evaluation by HRUS, knowledge of the normal anatomy of the 
region is essential. The aim of these two companion articles is to present the normal anatomy of the nerves and compartments of 
the forearm, as revealed by HRUS, as well as the relationships between the main vessels and nerves of the region. Part 1 aims to 
review the overall structure of nerves, muscles and tendons, as seen on HRUS, and that of the forearm compartments. We present 
a practical approach, with general guidelines and tips on how best to perform the study. Part 2 is a pictorial essay about compart-
ment vascularization and cutaneous innervation. The relationships between arteries, satellite veins and nerves, as well as the 
relationship between cutaneous nerves and superficial veins, are demonstrated. Knowledge of the normal anatomy of the forearm 
improves the technical quality of the examinations, contributing to better diagnoses, as well as improving the performance and 
safety of interventional procedures.

Keywords: Ultrasonography/methods; Radial artery/anatomy & histology; Ulnar artery/anatomy & histology; Skin/innervation; Fore-
arm/anatomy & histology.

A ultrassonografia de alta resolução (US-AR) vem revolucionando a avaliação morfológica e estrutural dos nervos periféricos e dos 
músculos nas últimas décadas, desvendando detalhes da estrutura interna dos fascículos neurais e da arquitetura muscular. As 
aplicações vão desde o campo diagnóstico até o de procedimentos intervencionistas. A anatomia da região do antebraço é com-
plexa, com vários músculos e uma extensa rede de vasos e nervos. Para garantir o sucesso da avaliação por US-AR, é fundamental 
o conhecimento da anatomia normal da região. O objetivo desta série de artigos é apresentar, por meio da US-AR, a anatomia nor-
mal dos nervos e dos compartimentos do antebraço, bem como as relações entre os principais vasos e nervos da região. A parte 
1 é dedicada à revisão da estrutura geral dos nervos, músculos e tendões na US-AR e dos compartimentos do antebraço. A parte 
2 é dedicada à vascularização dos compartimentos e à inervação cutânea. Nesta segunda parte, as relações entre artérias, veias 
satélites e nervos são demonstradas, bem como a relação de nervos cutâneos com veias superficiais. O conhecimento da anatomia 
normal do antebraço melhora a qualidade técnica dos exames, contribuindo para melhores diagnósticos topográficos e realização 
de procedimentos intervencionistas com maior segurança.

Unitermos: Ultrassonografia/métodos; Artéria radial/anatomia & histologia; Artéria ulnar/anatomia & histologia; Pele/inervação; 
Antebraço/anatomia & histologia.

the forearm is important to ensure safety in interventional 
procedures.

The aim of these two companion articles is to present 
the normal anatomy of the nerves and compartments of 
the forearm, as revealed by HRUS, as well as the rela-
tionships between the main vessels and nerves of the re-
gion. Part 1 aims to review the overall structure of nerves, 

INTRODUCTION

In recent decades, high-resolution ultrasound (HRUS) 
has revolutionized the morphological and structural evalu-
ation of peripheral nerves and muscles(1). To guarantee the 
success of the HRUS evaluation, knowledge of the normal 
anatomy of the region under study is essential. Familiarity 
with the relationships between the vessels and nerves in 
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muscles and tendons, as seen on HRUS, and that of the 
forearm compartments. We present a practical approach, 
with general guidelines and tips on how best to perform 
the study. Part 2 is a pictorial essay about compartment 
vascularization and cutaneous innervation. In this second 
part, we focus on the relationships among arteries, satel-
lite veins, and nerves, as well as on those among cutaneous 
nerves and superficial veins. The article is illustrated with 
images obtained with a high-resolution broadband 18–5 
MHz linear transducer. All individuals depicted in the im-
ages were volunteers and gave written informed consent.

VASCULARIZATION OF COMPARTMENTS  
AND RELATIONSHIPS BETWEEN VESSELS  
AND NERVES
Arteries and nerves

There are several neurovascular bundles in the fore-
arm region, the vessels and nerves showing greater or lesser 
relative proximity along their course. The arterial blood 
supply is provided by the ulnar and radial arteries and their 
respective branches (Figure 1). When present, the median 
artery also supplies blood flow to the forearm.

The brachial artery divides into the ulnar and radial 
arteries at level of the elbow (Figure 1). The ulnar artery 
is typically the larger of the two and has an initial course 

that is more oblique than is that of the radial artery(2). In 
its initial course, the ulnar artery passes below the ulnar 
head of the pronator teres muscle, which separates it from 
the median nerve (Figure 2). The median nerve, in turn, 
passes above the ulnar head of the muscle(3). The ulnar 
artery and median nerve can be compressed by the ulnar 
head of the pronator muscle, which is one of the causes of 
pronator syndrome. The ulnar artery then passes between 
the flexor digitorum superficialis and flexor digitorum pro-
fundus muscles to the meeting point with the ulnar nerve 
in the distal half of the forearm(3), as can be seen in Fig-
ure 3. The artery, satellite veins (venae comitantes), and 
nerve course towards the wrist among the flexor digitorum 
superficialis, flexor digitorum profundus, and flexor carpi 
ulnaris muscles. The ulnar artery is located laterally to the 
nerve. On HRUS, the ulnar nerve is visualized below the 
flexor carpi ulnaris muscle. In the most proximal portion 
of the forearm and inside the cubital tunnel, the posterior 
ulnar recurrent artery is in close proximity and posterior to 
the ulnar nerve(4), as illustrated in Figure 3.

As depicted in Figure 1, the radial artery is usually 
smaller than the ulnar artery and is a more direct terminal 
branch of the brachial artery(2). The radial artery crosses 
the forearm between the brachioradialis muscle on the lat-
eral side and between the pronator teres and flexor carpi 

Figure 1. HRUS with Doppler, showing the bifurca-
tion of the brachial artery (BA) into the ulnar artery 
(UA) and radial artery (RA).
A: Note the more direct path of the RA as a distal 
continuation of the BA.
B: The UA is in a deeper position than is the RA. Ob-
serve the origins of the posterior ulnar recurrent ar-
tery (PURA) and common interosseous artery (CIA) 
from the proximal part of the UA. The PURA is one 
of the two recurrent ulnar arteries and ascends in 
the posterior medial aspect of the elbow to anasto-
mose with the superior ulnar collateral artery from 
the brachial artery. The CIA is a short vessel that 
bifurcates into the anterior and posterior interos-
seous arteries.
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Figure 2. A,B: Separation of the initial part of the ulnar 
artery (UA) and the median nerve (MN) by the ulnar head 
of the pronator teres muscle (arrowheads) in the upper 
forearm. The UA is in a deep position, and the MN in a 
more superficial position. B: Note UA and MN compres-
sion caused by hypertrophy of the ulnar head of the prona-
tor teres muscle (arrows). Hypertrophy of the ulnar head of 
the pronator teres muscle may be a cause of pronator syn-
drome. Both images were obtained by HRUS with Doppler. 
FCR, flexor carpi radialis (muscle); PR, pronator teres 
(muscle).

A

B

Figure 3. HRUS with Doppler, showing the anatomical re-
lationships among the ulnar artery (UA), posterior ulnar 
recurrent artery (PURA), and ulnar nerve (UN).
A: In the distal half of the forearm, the UA is in close prox-
imity and lateral to the UN. Note the venae comitantes (in 
blue) near the UA (in red). The UN is visualized below the 
flexor carpi ulnaris (FCU) muscle.
FDP, flexor digitorum profundus (muscle); FDS, flexor digito-
rum superficialis (muscle).
B: In the most proximal portion of the forearm, note the 
relationship between the UN and the PURA, both of which 
are located between the two heads of the FCU muscle, the 
PURA being situated posterior to the UN.
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radialis muscles on the medial side. The superficial branch 
of the radial nerve is located near the radial artery, their 
proximity being greatest in the middle third of the fore-
arm(3), as shown in Figure 4. In the distal third of the fore-
arm, there is a relative separation of the radial artery from 
the superficial branch of the radial nerve (Figure 4). The 
radial artery continues on an anterolateral course and the 
superficial branch of the radial nerve turns dorsally, pierc-
ing the fascia between the tendons of the brachioradialis 
and extensor carpi radialis longus muscles.

The recurrent radial artery is a branch of the radial ar-
tery that originates in the proximal portion of the forearm(5). 

The transverse branches of the vessel irrigate the brachio-
radialis, extensor carpi radialis longus, and extensor carpi 
radialis brevis muscles (lateral compartment), as well as the 
supinator muscle, and, together with the venae comitantes, 
form the so-called leash of Henry(6), which is in close prox-
imity with the deep and superficial branches of the radial 
nerve and can compress those structures (Figure 5).

The posterior interosseous artery originates from the 
common interosseous artery, one of the branches of the 
ulnar artery(4). The posterior interosseous artery enters 
the posterior compartment above the interosseous mem-
brane, emerging in the posterior compartment between 

Figure 5. HRUS with Doppler, showing the leash of 
Henry, which corresponds to the transverse muscle 
branches of the radial recurrent artery and respec-
tive veins. These vessels supply the muscles of 
the lateral compartment and the supinator mus-
cle. Note the vessels crossing between the deep 
branch (DBRN) and the superficial branch (SBRN) 
of the radial nerve at the level of the head of the 
radius.

Figure 4. Anatomical relationship between the ra-
dial artery (RA) and the superficial branch of the 
radial nerve (SBRN).
A: The RA is located medially to the SBRN. Note 
the venae comitantes (in blue) near the RA (in red) 
on HRUS with Doppler. The SBRN and RA are in 
closest proximity in the middle third of the forearm.
Br, brachioradialis (muscle); ECRL, extensor carpi 
radialis longus (muscle); FCR, flexor carpi radialis 
(muscle).
B: In the distal third of the forearm, there is relative 
separation of the RA from the SBRN. Note that the 
SBRN is in close proximity to the cephalic vein (CV) 
in the lateral portion of the dorsal compartment of 
the forearm. Nearby tendons of the abductor pol-
licis longus and extensor pollicis brevis (APL/EPB) 
muscles cross over the tendons of the ECRL and 
extensor carpi radialis brevis (ECRB) muscles (in-
tersection).
R, radius.
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the supinator and abductor pollicis longus muscles(7), as 
illustrated in Figure 6. Upon reaching the intermuscular 
plane, between the superficial and deep layers, the poste-
rior interosseous artery comes into closer proximity with 
the posterior interosseous nerve, after its emergence from 
the supinator tunnel(2,7).

The anterior interosseous nerve accompanies the an-
terior interosseous artery along its course near the interos-
seous membrane. The artery, venae comitantes, and nerve 
cross the forearm between the edges of the flexor pollicis 
longus and flexor digitorum profundus muscles, after the 

emergence of anterior interosseous artery from the common 
interosseous artery(2), as can be seen in Figures 1 and 6.

The median artery, in turn, is a fetal artery that nor-
mally regresses as the radial and ulnar arteries develop. 
In approximately 30% of individuals, it persists into adult-
hood, following the course of the median nerve(8). There 
are two major phenotypes of persistent median artery: pal-
mar and antebrachial. In the palmar phenotype, the me-
dian artery continues to the level of the hand, whereas 
it does not extend past the forearm in the antebrachial 
phenotype (Figure 7).

Figure 7. HRUS with Doppler, showing a persistent me-
dian artery (MA). Note the close relationship between 
the MA and the median nerve (MN).

Figure 6. HRUS with Doppler of the forearm, showing 
the posterior and anterior interosseous blood vessels, 
as well as the nerves in the posterior compartment.
A: Posterior interosseous artery (PIA) in its course be-
tween the supinator (S) muscle and the abductor pol-
licis longus (APL) muscle. Note the deep branch of the 
radial nerve (DBRN) in the distal portion of the supina-
tor tunnel, from which it will emerge as the posterior 
interosseous nerve (posterior view). 
ECU, extensor carpi ulnaris (muscle); EDM, extensor di-
giti minimi (muscle); ED, extensor digitorum (muscle); 
U, ulna; R, radius.
B: Anterior interosseous artery (AIA) and venae comitan-
tes near the anterior surface of the interosseous mem-
brane. Note the relationship between the vessels and 
the anterior interosseous nerve (AIN). Doppler evalua-
tion facilitates the identification of the artery in relation 
to adjacent structures. Deep-seated veins have a very 
slow flow, which, under normal circumstances, makes it 
difficult to detect them with Doppler.
Br, brachioradialis (muscle); FCR, flexor carpi radialis 
(muscle); ECRL, extensor carpi radialis longus (muscle); 
R, radius; FPL, flexor pollicis longus (muscle); FDP, flexor 
digitorum profundus (muscle); U, ulna.
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Cutaneous innervation

As depicted in Figure 8, cutaneous sensory innervation 
of the forearm is mainly supplied by three nerves(9): the 
lateral antebrachial cutaneous nerve, a terminal branch of 
the musculocutaneous nerve; the posterior antebrachial 
cutaneous nerve, a branch of the radial nerve with origin 
in the arm; and the medial antebrachial cutaneous nerve, 
a direct branch of the brachial plexus.

Veins and nerves

The main veins of the region are classified as superfi-
cial or deep veins. The superficial veins of the forearm are 
the cephalic (lateral) vein, the basilic (medial) vein, and 
the median vein. The superficial veins do not follow the 
course of the large arteries, presenting great interindividual 
variability in their course, confluence, and number. The 
deep veins (venae comitantes) accompany the radial and 
ulnar arteries (Figures 3 and 4). The superficial sensory 
portion of the musculocutaneous nerve (lateral cutaneous 
nerve of the forearm) has an intimate relationship with 
the cephalic vein along its course, best identified in the 
proximal portion of the forearm by HRUS(9), as illustrated 

in Figure 8. The subcutaneous distal segment of the su-
perficial branch of the radial nerve is in close proximity to 
the cephalic vein in the distal third of the forearm (Figure 
4). The medial cutaneous nerve of the forearm is, in turn, 
near the basilic vein(9,10), as depicted in Figure 8.

CONCLUSION

For evaluating the peripheral nerves and muscles of 
the forearm, HRUS is an excellent method. The analysis 
of the relationships between vessels and nerves, which 
is relevant in intervention procedures, can be facilitated 
by the ancillary use of Doppler. Knowledge of the normal 
anatomy of the forearm improves the technical quality of 
the examinations, contributing to better diagnoses, as well 
as improving the safety and performance of interventional 
procedures.
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Figure 8(A,B). Cutaneous innervation of the 
forearm.
A,B: Lateral antebrachial cutaneous nerve 
(LAbCN). The LAbCN is the terminal branch 
of the musculocutaneous nerve and provides 
sensory innervation to the lateral aspect of 
the forearm.
A: At the level of the elbow, the LAbCN is 
identified in the lateral margin of the biceps 
tendon (Bt) and inferior to (deeper than) 
the cephalic vein (CV). At that same level, 
note the division of the radial nerve into the 
deep branch (DBRN) and superficial branch 
(SBRN).
B: Note the close relationship between the 
LAbCN and the CV in the proximal portion 
of the forearm. This relationship makes the 
nerve susceptible to venipuncture-induced 
injury. The CV (in blue) can be distinguished 
from other structures by Doppler. Another 
way to identify the CV is to apply pressure 
with the transducer and note the collapse of 
the wall and its return to normal after decom-
pression.
Br, brachioradialis (muscle); PR, pronator 
teres (muscle).
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Figure 8(C,D,E,F). Cutaneous innervation of the 
forearm.
C,D: Posterior antebrachial cutaneous nerve 
(PAbCN). The PAbCN is a branch of the radial nerve 
that originates in the arm near the outlet of the 
spiral groove and provides sensory innervation 
to the posterior aspect of the forearm. Along the 
forearm, the nerve will be found above the exten-
sor digitorum (ED) muscle as in C. Note the position 
of the nerve in the deep subcutaneous layer near 
the fascia. Also note (in C) fascicles of the deep 
branch of the radial nerve (DBRN) at a deeper posi-
tion between the superficial and deep heads of the 
supinator (S) muscle, surrounded by echogenic fat. 
D: Zoom view of the PAbCN (magnification, ×3.4). 
EDM, extensor digiti minimi (muscle); ECU, exten-
sor carpi ulnaris (muscle); R, radius.
E,F: Medial antebrachial cutaneous nerve 
(MAbCN). The MAbCN is a direct branch of the bra-
chial plexus and provides sensory innervation to 
the medial aspect of the forearm. Note the proxim-
ity of the nerve to the basilic vein (BV). E: The BV (in 
blue) can be distinguished from other structures by 
Doppler. F: Zoom view of the MAbCN and BV (mag-
nification, ×1.7). 
FCU, flexor carpi ulnaris (muscle); FDP, flexor digito-
rum profundus (muscle); UN, ulnar nerve.

C

D

E

F



Mohana-Borges AVR et al. /Nerves and muscular compartments of the forearm—Part 2

405Radiol Bras. 2021 Nov/Dez;54(6):398–405

REFERENCES

 1. Silvestri E, Martinoli C, Derchi LE, et al. Echotexture of peripheral 
nerves: correlation between US and histologic findings and criteria 
to differentiate tendons. Radiology. 1995;197:291–6.

 2. Haerle M, Häfner HM, Dietz K, et al. Vascular dominance in the 
forearm. Plast Reconstr Surg. 2003;111:1891–8.

 3. Brown JM, Yablon CM, Morag Y, et al. US of the peripheral nerves 
of the upper extremity: a landmark approach. Radiographics. 2016; 
36:452–63.

 4. Marques E, Bordoni B. Anatomy, shoulder and upper limb, ulnar ar-
tery. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Pub-
lishing, 2020.

 5. Marchese RM, Geiger Z. Anatomy, shoulder and upper limb, fore-
arm radial artery. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing, 2020.

 6. Carreño-Vásquez AA. Rama muscular hipertrófica de la arteria re-
currente radial (cuerda de Henry) en relación con el ramo profundo 
del nervio radial: reporte de caso. Int J Morphol. 2020;38:853–6.

 7. Keogh A, Graham DJ, Tan B. Posterior interosseous artery pedicle 
flap: an anatomical study of the relationship between the posterior 
interosseous nerve and artery. J Hand Surg Eur Vol. 2018;43:1050–3.

 8. Lucas T, Kumaratilake J, Henneberg M. Recently increased preva-
lence of the human median artery of the forearm: a microevolution-
ary change. J Anat. 2020;237:623–31.

 9. Chang KV, Mezian K, Nanka O, et al. Ultrasound imaging for the cu-
taneous nerves of the extremities and relevant entrapment syndromes: 
from anatomy to clinical implications. J Clin Med. 2018;7:457.

10. Damwan A, Agthong S, Amarase C, et al. Medial antebrachial cu-
taneous nerve: anatomical relationship with the medial epicondyle, 
basilic vein and brachial artery. Int J Morphol. 2014;32:481–7.


