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Abstract

Ultrasonography of the elbow is a very helpful and reliable diagnostic procedure for a broad spectrum of rheumatic and
orthopedic conditions, representing a possible substitute to magnetic resonance imaging for evaluation of soft tissues of the
elbow. Musculoskeletal ultrasound (US) shows many advantages over other imaging modalities, probably the most important
being its capability to perform a dynamic assessment of musculoskeletal elements with patient’s partnership and observation
during examination. In addition, ultrasonography is cost effective, easy available, and has excellent and multiplanar capability
to visualize superficial soft tissue structures. Among all imaging procedures, US is highly accepted by patients. US assessment
of the elbow requires good operator experience in the assessment of normal anatomy, and suitable high-quality equipment.
US of the elbow provides detailed information including joint effusions, medial and lateral epicondylitis, tears of the distal
biceps and triceps tendons, radial and ulnar collateral ligament tears, ulnar nerve entrapment, cubital or olecranon bursitis and
intra-articular loose bodies. The aim of this paper is to review the screening technique and the basic normal and pathological

findings in elbow US.
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Introduction

Ultrasonography (US) can provide clinically useful
information about elbow joint involvement in a wide va-
riety of pathologic conditions. In the rheumatology back-
ground most attention-grabbing are pathological changes
of synovial space, joint surfaces, tendons and tendon in-
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sertions, as well as soft tissues around joint and periph-
eral nerves, such as the ulnar nerve [1-3].

Similarly to other imaging modalities, elbow US is
still considered an operator-dependent procedure, thus
it requires experienced operator and continuous clinical
feedback in order to give reliable reports and diagnosis.
Nevertheless, US of the elbow offers a number of ad-
vantages over other imaging tools such as magnetic reso-
nance imaging, being less time consuming, having bet-
ter cost-effectiveness ratio and superior spatial resolution
and giving important possibility of dynamic examination
[1,4,5].

Due to technical limitations of US, such as difficulties
in contact with curved body surfaces, bone shadowing
and diminished ability to visualize deep structures, US
of the elbow should be performed according to a four-
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quadrant approach [1 3,5], represented by anterior, later-
al, medial and posterior aspects of the elbow joint [1,5,6].
The aim of this review is to provide an introduction to
US imaging of the elbow, and to summarize findings as-
sociated with basic rheumatic and orthopedic disorders.

Anterior elbow

US examination of the anterior aspect of the elbow
should be performed with patient sitting and facing the
operator with extended elbow lying on an appropriate
table [1,5,6]. Structures of interest in this region in se-
quence from superficial to deep areas are: the brachialis
muscle, the brachioradialis muscle, the pronator teres
muscle, the distal biceps tendon, the radial vessels, the
median nerve, the radial nerve, the supinator muscle, the
extensor carpi radialis longus muscle, the flexor digito-
rum profundus muscle, the humeroulnar, the humerora-
dial and the proximal radioulnar joint [1-6] (fig 1). These
three elbow joints share a common capsule and thus have
common joint space [7].

With the probe positioned at the level of the brachialis
muscle both in transverse and sagittal plan, the anterior
coronoid recess of elbow joint is visualized in order to
study the joint space and detect joint effusion and synovi-
tis that are imaged as anechoic or hypoechoic material de-
termining joint space widening of more than 2 mm when
measured between the anterior aspect of humeral bone
and joint capsule, accompanied with fat pad dislocation
[1,3,7,8]. In patients with inflammatory arthritis US can
depict pannus as a relatively hypoechoic non-displaceable
tissue sometimes associated with effusion. Bone erosions
are imaged as intra-articular discontinuities of the bony
surface visible in 2 perpendicular planes [9].

One of the causes for anterior elbow pain is the rup-
ture of distal biceps tendon (DBT), accounting for less
than 5% of the biceps tendon pathology [1,10]. This
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Fig 1. Ultrasound of the normal elbow. Longitudinal view of
the anterior aspect of the elbow — radial side

tendon originates from two belies of the biceps brachii
muscle, and it is approximately 7 cm long [1]. DBT is
flattened and bent laterally before insertion to the medial
surface of radial tuberosity. The tendon can be difficult to
visualize, because of the local anisotropy due to its deep
course and inclination at the point of its insertion [1,3].
The DBT has also an aponeurotic attachment on lacertus
fibrosus, which is in close relation to the median nerve
and brachial artery. The rupture typically occurs during
lifting heavy objects by persons after 40 years of age. It
is always presented clinically as palpable defect along
anterior arm and with retracted biceps muscle forming
a bulge [1,10]. Sometimes, these physical signs can be
hidden due to appearance of large edema or hematoma.
The complete tear can be imaged as total absence of the
tendon, which is almost always markedly retracted, often
more than 10 cm from the distal insertion [1,3]. Partial
tears and tendinosis of the DBT are very uncommon [1].
The tendon, which has not a synovial sheath, is in close
relashionship with the cubital bursa that is located be-
tween the tendon and the radial tuberosity, in order to
reduce local friction during the movements of the joint.
Occasionally, cubital bursitis can be an outcome of re-
petitive mechanical injuries, and sometimes it is able to
mimic tenosynovitis on US screen, because the swollen
bursa can surround the DBT [1,11].

Besides the knee joint, the elbow is probably the sec-
ond most common site for detection of loose bodies in
joint space [1]. The loose bodies are most often found in
the anterior recess of the elbow. The surrounding joint ef-
fusion enhances their visualization, and in patients with-
out joint effusion, the intra-articular injection of saline
can improve the sensitivity of US in detecting them.

US can be of great help in depicting radiographically
occult fractures of the radial head and separation of the
distal humeral epiphysis in children. The fractures are al-
ways depicted with US as an interruption of cortical bone
seen in two perpendicular planes [1,12,13].

Lateral elbow

The lateral elbow should be examined in semi ex-
tended position, with the probe longitudinal to the radial
aspect of the joint [1,6].

Anatomical structures to be examined in this region
of the elbow include the common extensor tendon ori-
gin (CEO) and the lateral collateral ligament (LCL). The
CEO comprises the fused tendons of the extensor carpi
radialis brevis, the extensor digitorum, the extensor digiti
minimi and the extensor carpi ulnaris muscle, which at-
tach at the front area of the lateral epicondyle of the hu-
merus [1-5]. The common extensor tendon (CET) is a
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Fig 2. Ultrasound of the normal elbow. Longitudinal view of
the lateral epicondyle and the common extensor tendon inser-
tion

flattened, beak-shaped structure at the US examination
(fig 2). The individual input of tendon fibers in the CET
is impossible to be distinguished by US, but the extensor
carpi radialis brevis makes up the most of deep portion,
and the extensor digitorum comprises to the surface layer
[1]. LCL is situated immediately deep to the CET, and
it is in fact a complex formed by Radial Collateral Liga-
ment (RCL), starting from the lateral epicondyle, contin-
uing with annular ligament, which is surrounding radial
head, and the Lateral Ulnar Collateral Ligament (LUCL),
from the lateral epicondyle to the supinator crest of ulna.
All these components of LCL are functioning as lateral
stabilizer of the joint [1-3].

The most common disorder of the elbow is lateral
epicondylitis, also known as “tennis elbow”. The lateral
epicondylitis is a lesion caused by excessive use of the
CET, involving repetitive traction of osteotendinous at-
tachment, and predominantly affecting the extensor carpi
radialis brevis tendon [1]. The term “lateral epicondyli-
tis” refers to a patho-histologic condition consisting of
mucoid degeneration of the tendon, with a small number
of inflammatory cells [1,14,15]. It is assumed that the
condition is the result of frequent trauma causing very
small tears of the tendon. US can be useful in confirma-
tion of clinical diagnosis, revealing the severity of dis-
ease and its response to the treatment. US findings in
patients with lateral epicondylitis are usually various: hy-
poechoic swelling of tendon insertion, adjacent bone at-
tachment irregularity, focal or diffuse areas of decreased
echogenicity in the tendon with loss of the fibrilar pat-
tern, calcifications within the CET, discrete or massive
cleavage sites inside the tendon, peritendinous soft tissue
thickening, or thin layer of fluid superficial to the tendon
insertion [1,3,4,6,14-16]. The most frequent finding is
the injury of the deep fibers of the extensor carpi radialis
brevis component of the CET [1,6,14]. However, during
the early stage the lesions can be restricted to the super-
ficial fibers. The anterolateral and middle segment of the
CET are often involved, while the posterior part is usu-

ally spared [1]. In advanced disease, US can demonstrate
bony spurs and cortical erosions adjacent to the insertion.
These changes of insertion often do not correlate with
disease activity in inflammatory conditions [1]. The use
of power Doppler can show the presence of pathologic
vascularity in case of local inflammation [17].

RCL sonographically appears as an echogenic thin
fibrillar structure, located close to the deep fibers of the
CET. In case of injury, this ligament becomes more clear-
ly identifiable at US examination. The apparent injury is
always accompanied with discontinuity of the ligament
fibers, and sometimes with a small hematoma placed in
proximity of the capitellum of the humerus [1,6]. LCL
injury has been associated with lateral epicondylitis. It
was stated that ligammentous injury can lead to failure of
conservative treatment of epicondylitis [18,19].

Medial elbow

The medial portion of the elbow should be assessed
with the patient in neutral position with the arm placed
on an appropriate table [1-6]. Local anatomic structures
to be examined by US include the common flexor tendon
origin (fig 3), the ulnar collateral ligament (UCL) and the
medial aspect of the elbow joint [1,6,20].

The common flexor tendon (CFT) attaches at the lev-
el of the medial epicondyle of the humerus, and is rep-
resented by the fusion of the tendons of pronator teres,
flexor carpi radialis, flexor digitorum superficialis, pal-
maris longus and flexor carpi ulnaris. The CFT is broad-
er and shorter than the CET, and is visibly separated from
the adjacent local structures [1].

Medial epicondyltis, also known as ,,golfer’s elbow”,
is a degenerative tendinosis that frequently involves the
insertion of the CFT caused by overuse of the flexor-pro-
nator group of forearm muscles. Patho-histologic analy-
sis of the CFT in the medial epicondylitis has identified

Medial epicondyle
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Fig 3. Ultrasound of the normal elbow. Longitudinal view of
the medial epicondyle and the common flexor tendon insertion
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a process of tendinosis with fibroblastic proliferation and
fibrilar collagen degeneration [1,20]. US assessment of
medial epicondylitis shows similar findings with lat-
eral epicondylitis, with evidence of focal hypoechoic or
anechoic areas in the tendon, cortical irregularity of the
tendon insertion, tendon thickening, intratendineous cal-
cifications and increased vascularity depicted by power-
Doppler examination [1,20]. The majority of changes in
the CFT are observed at the musculotendineous origin of
flexor carpi radialis and pronator teres muscle, but some-
times tears can occur inside palmaris longus, flexor digi-
torum superficialis and flexor carpi ulnaris [1,20].

The UCL is much stronger than the RCL, and has
typical triangular shape and is formed by three parts (6):
the strongest is the anterior band, which is placed deep to
the CFT and extended from the medial epicondyle to the
coronoid process of the ulna; the posterior portion runs
from the coronoid process to the olecranon; and the mid-
dle band connects the anterior and posterior parts.

The injuries of the UCL usually occur with or with-
out tear of the adjacent CFT, commonly as a result of
repeated subclinical trauma during throwing or posterior
luxation of the elbow. US evaluation shows a ligament
that appears as a thin hypoechoic band at the bottom of
the CFT. In case of rupture, a hypoechoic or anechoic gap
can be visualized within the ligament, often surrounded
by some amount of fluid [1].

Posterior elbow

The posterior aspect of the elbow is examined by
placing the patient in a “crab” position, with the joint
flexed 90° degrees and the palm resting on the table [1-
3]. The major structures of interest in this area are: the
olecranon joint recess, the olecranon bursa, the triceps
tendon and muscle, the cubital tunnel and the ulnar nerve
[4-6]. The cubital tunnel and the ulnar nerve can be also
examined with the elbow in semi-extension and prona-
tion and with rocking movements of flexion-extension, to
depict the nerve snapping around the medial epicondyle
[1,21-23].

The olecranon fossa is fulfilled with a iso-echoic pos-
terior fat pad. The detection of an anechoic or hypoechoic
collection, deep in the olecranon fossa, together with the
dislocation of the fat pad represents a sign of elbow joint
effusion that is easily displaced at probe compression. In
presence of synovitis, synovial hypertrophy and thicken-
ing can be detected by US; in addition, in case of active
inflammation local hypervascularity can be demonstrated
by power-Doppler [1-3,6,24].

Olecranon bursitis is easily detected by US, showing
the bursal wall distension with presence of local hyp-

Fig 4. Ultrasound of the normal elbow. Long axis view of the
triceps tendon and posterior recess of the elbow

oechoic or anechoic intra-bursal material [1,25]. Dop-
pler modalities are able to demonstrate the presence of
pathological signal in case of local active inflammation.
In case of crystal-deposition diseases hyperechoic spots
inside the bursa can be demonstrated by US.

The distal triceps tendon (DTT) attaches at the poste-
rior and the superior part of the olecranon process [1,3,6]
(fig 4). Acute tear of the distal triceps tendon can consti-
tute a cause of ulnar nerve compression syndrome. This
can happen with or without snapping of the medial tri-
ceps belly around medial epicondyle. In case of complete
tendon tear, US is able to depict a retracted and wavy
tendon with various degrees of local effusion [1,3]. Tears
and tendinosis of the distal triceps tendon can be demon-
strated by US evaluation [1].

The cubital tunnel is a relatively long bony and fi-
brous channel extending all over the posterior and the
medial aspect of the elbow. The boundaries of the cu-
bital tunnel include the olecranon process, the medial
epicondyle and a fibrous retinaculum called the Os-
borne fascia. The retinaculum carries on distally with
an arcuate aponeurosis placed between the ulnar and the
humeral bellies of the flexor carpi ulnaris muscle [1,3-
6]. US examination of the cubital tunnel is performed
by keeping the patient’s arm abducted over the exami-
nation table [1]. Clinical symptoms of the ulnar nerve
compression include pain at medial aspect of the elbow,
sensory symptoms like the paresthesia or anesthesia of
the fourth and fifth fingers and corresponding skin of
the palmar and dorsal aspect of the hand, and weakness
and muscle atrophy [1,20,23,26]. The weakness can be
prominent in the dorsal interosseous muscles, the ab-
ductor digiti minimi, the flexor digitorum profundus
of the fourth and fifth digits (which flexes the distal
phalanges of those fingers) and the flexor carpi ulnaris
muscle (flexion at the wrist in the ulnar direction) [27].
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The clinical diagnosis can be complicated because the
sensory and the motor symptoms can also arise in con-
ditions like cervical radiculopathy, brachial plexopathy,
peripheral polyneuropathy and the occasional ulnar
nerve entrapment inside Guyon’s canal [26,27]. US as-
sessment of the ulnar nerve may be used to support the
clinical and electrophysiological diagnosis of compres-
sive ulnar neuropathy at the cubital tunnel [1,21-23,26].
It may also be helpful in identifying the causes that de-
termine nerve entrapment (nerve snapping around me-
dial epicondyle, olecranon fractures and injuries, bone
deformities or spurs in the condylar groove, loose bod-
ies, rarely tumors, ganglion cysts) [1,26].

On the transverse approach the ulnar nerve is seen
as an oval structure that, sometimes appears bifid, with
a hypoechoic fascicular pattern; it is located close to the
bony surface of the medial epicondyle. Throughout pro-
gressive flexion of the elbow in some cases (mainly with
congenitally short or absent retinaculum of the cubital
tunnel) the ulnar nerve can be temporally dislocated. This
condition can consist of either intermittent anterior dis-
placement from the medial epicondyle, or snapping out
from the channel [1].

The entrapment of the ulnar nerve at the elbow is
the second most prevalent compressive neuropathy, af-
ter entrapment of the median nerve in the carpal tun-
nel [26]. Occasionally, repeated friction and contact
with bony surface can cause neuritis and functional loss
[1,21,22,26]. The lesion of the ulnar nerve can take place
at the bony surface of the medial epicondyle, but also at
the edge of the arcuate ligament [1,26].After compres-
sion, the ulnar nerve appearance on US is usually repre-
sented by narrowing of its distal part, and marked swell-
ing of the proximal part with a hypoechoic aspect [1,26].
The entrapped nerve shows enlarged cross-sectional area
proximally from the site of compression with respect to
normal opposite side [1]. The US finding that seems to be
the most helpful is an increase of either the diameter or
the cross-sectional area of the nerve, just proximal to the
site of compression [1,21-23,26].

Conclusions

Although elbow is not as frequently affected in rheu-
matic disorders as knee or shoulder, US of the elbow
might be very useful in making a precise diagnosis of
the lesion. The possibility of directly visualizing tendons
insertion, nerves and joint spaces increases the accuracy
of clinical examination and allows a direct approach by
guided injections for appropriate pathology. The increas-
ing number of publications on that matter are a prove for
that. Also, as elbow is included in clinical scores avail-

able for RA, visualization of fluid and synovitis in the
elbow makes the quantification of disease activity more
accurate.

Conflict of interest: none

References

1. Martinoli C, Bianchi S, Giovagnorio F, Pugliese F. Ultra-
sound of the elbow. Skeletal Radiol 2001; 30: 605-614.

2. Koski JM. Ultrasonography of the elbow joint. Rheumatol
Int 1990; 10: 91-94.

3. Tran N, Chow K. Ultrasonography of the elbow. Semin
Musculoskelet Radiol 2007; 11: 105-116.

4. Shahabpour M, Kichouh M, Laridon E, Gielen JL, De Mey
J. The effectiveness of diagnostic imaging methods for
the assessment of soft tissue and articular disorders of the
shoulder and elbow. Eur J Radiol 2008; 65: 194-200.

5. Martino F, Silvestri E, Grassi W, Garlaschi G. (Eds). Musc-
uloskeletal Sonography — Technique, Anatomy, Semeiotics
and Pathological Findings in Rheumatic Diseases. Spring-
er-Verlag. Italy 2007.

6. Bradley M, O’Donnell P, editors. Atlas of musculoskeletal
ultrasound anatomy. Cambridge, New York, Melbourne,
Madrid, Cape Town, Singapore, Sao Paulo: Cambridge
University Press; 2002.

7. Luukkainen R, Sanila MT, Saltyshev M, Huhtala H, Koski
JM. Relationship between clinically detected joint swelling
and effusion diagnosed by ultrasonography in elbow joints
in patients with rheumatoid arthritis. Clin Rheumatol 2005;
24:228-231.

8. Koh S, Morris RP, Andersen CL, Jones EA, Viegas SF.
Ultrasonographic examination of the synovial fold of the
radiohumeral joint. J Shoulder Elbow Surg 2007; 16: 609-
615.

9. Wakefield RJ, Balint PV, Szkudlarek M, et al. Musculoskel-
etal ultrasound including definitions for ultrasonographic
pathology. J Rheumatol 2005; 32: 2485-2487.

10. Agins HJ, Chess JL, Hoekstra DV, Teitge RA. Rupture of
the distal insertion of the biceps brachii tendon. Clin Orthop
Relat Res 1988; 234: 34-38.

11. Sofka CM, Adler RS. Sonography of cubital bursitis. AJR
Am J Roentgenol 2004; 183: 51-53.

12. Frick MA. Imaging of the elbow: a review of imaging find-
ings in acute and chronic traumatic disorders of the elbow.
J Hand Ther 2006; 19: 98-112.

13. Shabat S, Folman Y, Mann G, et al. The role of sonography
in detecting radial head subluxation in a child. J Clin Ultra-
sound 2005; 33: 187-189.

14. Levin D, Nazarian LN, Miller TT, et al. Lateral epicondyli-
tis of the elbow: US findings. Radiology 2005; 237: 230-
234.

15. Miller TT, Shapiro MA, Schultz E, Kalish PE. Comparison
of sonography and MRI for diagnosing epicondylitis. J Clin
Ultrasound 2002; 30: 193-202.



146 Goran Radunovic et al

Ultrasound assessment of the elbow

16.

17.

18.

19.

20.

21.

Struijs PA, Spruyt M, Assendelft WJ, van Dijk CN. The
predictive value of diagnostic sonography for the effective-
ness of conservative treatment of tennis elbow. AJR Am J
Roentgenol 2005; 185: 1113-1118.

du Toit C, Stieler M, Saunders R, Bisset L, Vicenzino B.
Diagnostic accuracy of power Doppler ultrasound in pa-
tients with chronic tennis elbow. Br J Sports Med 2008; 42:
872-876.

Zoner CS, Buck FM, Cardoso FN, et al. Detailed MRI-
anatomic study of the lateral epicondyle of the elbow and
its tendinous and ligamentous attachments in cadavers.
AJR Am J Roentgenol 2010; 195: 629—-636.

Teixeira P, Omoumi P, Trudell D, Ward S, Lecocq S,
Blum A Resnick D. Ultrasound assessments of the later-
al collateral ligamentous complex of the elbow: imaging
aspects in cadavers and normal volunteers. Eur Radiol
2011; 21: 1492-1498.

Park GY, Lee SM, Lee MY. Diagnostic value of ultra-
sonography for clinical medial epicondylitis. Arch Phys
Med Rehabil 2008; 89: 738-742.

Volpe A, Rossato G, Bottanelli M, et al. Ultrasound eval-
uation of ulnar neuropathy at the elbow: correlation with

22.

23.

24.

25.

26.

217.

electrophysiological studies. Rheumatology (Oxford)
2009; 48: 1098-1101.

Beekman R, Visser LH. High-resolution sonography of
the peripheral nervous system -- a review of the litera-
ture. Eur J Neurol 2004; 11: 305-314.

Bayrak AO, Bayrak IK, Turker H, Elmali M, Nural MS.
Ultrasonography in patients with ulnar neuropathy at the
elbow: Comparison of cross-sectional area and swelling
ratio with electrophysiological severity. Muscle Nerve
2010; 41: 661-666.

De Maeseneer M, Jacobson JA, Jaovisidha S, et al. El-
bow effusions: distribution of joint fluid with flexion and
extension and imaging implications. Invest Radiol 1998;
33: 117-125.

Blankstein A, Ganel A, Givon U, Mirovski Y, Chechick
A. Ultrasonographic findings in patients with olecranon
bursitis. Ultraschall Med 2006; 27: 568-571.

Beekman R, Visser LH. High-resolution sonography of
the peripheral nervous system -- a review of the litera-
ture. Eur J Neurol 2004; 11: 305-314.

Elhassan B, Steinmann SP. Entrapment neuropathy of the
ulnar nerve. ] Am Acad Orthop Surg 2007; 15: 672-681.





