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With increasing participation 
in organized sports, the inci-
dence of sports-related inju-

ries is on the rise in males and females 
of all ages. The elbow is one of the more 
commonly injured joints, especially 
in sports associated with throwing, 
swinging, or punching motions. Many 
sports-related injuries of the elbow are 
secondary to chronic overuse, which 
typically results from microscopic dam-
age of tissues secondary to chronic sub-
maximal loading.1,2 Elbow injuries are 
also common in myriad sports where 
participants experience blunt trauma 
or falls onto an outstretched hand. 
Knowledge of the patient’s age is im-
portant to understanding the prevalent 
injuries in adults, adolescents and chil-
dren. Pediatric patients are more prone 
to a specific subset of injuries, given 
their unique anatomy and intensity of 
training in sports such as baseball and 
gymnastics.2-4 Adults also have a high 
incidence of elbow injuries related 

to sports, although the etiologies and 
mechanisms are slightly different. 

Imaging modalities
Radiography remains the best initial 

imaging approach for evaluating elbow 
pain: anteroposterior (AP), lateral, and 
internal and external rotation views are 
considered standard.5 Radiographs are 
effective in demonstrating fractures, 
dislocations, joint effusion/hemarthro-
sis and soft tissue swelling. Although 
radiographs are essential in the initial 
workup of musculoskeletal injury, 
cross-sectional imaging may occasion-
ally be sought to further define the ex-
tent of injury.1,5

Sonography is a relatively inexpen-
sive, portable and widely available 
means to evaluate the elbow. Sonogra-
phy is useful in evaluating the elbow in 
athletes, particularly when it comes to 

assessing ligamentous and tendinous 
injuries, and identifying effusions.6 So-
nography is gaining more widespread 
acceptance as a primary musculoskele-
tal imaging modality, is best performed 
by experienced operators, and is helpful 
in guiding percutaneous therapeutic in-
jections.7

Computed tomography (CT) may be 
indicated in evaluating complex osse-
ous injury after initial radiographs. CT 
arthrography after intraarticular injec-
tion of iodinated contrast is an alterna-
tive to MRI and sonography in assessing 
tendons and ligaments.8 Images are ob-
tained in the axial plane with 2D sagit-
tal and coronal and 3D surface rendered 
reconstructions available for surgical 
planning. Disadvantages of CT include 
ionizing radiation to the patient as well as 
suboptimal characterization of soft tissue 
pathology compared to MRI.
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Magnetic resonance imaging (MRI) 
has emerged as the imaging modality 
of choice for evaluation of elbow pain 
in athletes.8 MR imaging provides ex-
cellent spatial resolution and soft tissue 
contrast, and can detect subtle pathol-
ogy in the soft tissues and bone marrow. 
Images are typically obtained in axial, 
coronal oblique and sagittal oblique 
planes relative to the transepicondylar 
axis. Standard sequences include T1-
weighted, proton density (PD) and T2-
weighted images with fat suppression 
(FS). 2D or 3D gradient echo sequences 
can be used to better visualize the car-
tilage, and allow an infinite number of 
reconstructions when volumetrically 
acquired.8 Imaging field-of-view should 
be about 12 cm and extend from the dis-
tal humerus to the bicipital tuberosity of 
the radius, and a dedicated elbow coil 
should be used for optimal spatial reso-
lution.9 Patients can be positioned in the 
MR scanner in either the “superman po-
sition” (arm above head with elbow in 
the center of the bore), or supine with 
the elbow positioned at the side. The su-
perman position provides superior field 
homogeneity, but can only be utilized 
if the patient can tolerate this position 
without moving.10 MR arthrography is 
selectively performed for increased ac-
curacy in detecting ulnar collateral liga-
ment tears, osteochondral defects and 

intraarticular bodies.11,12 MRI disadvan-
tages include increased scan times and 
relatively high cost compared to other 
imaging modalities. 

Soft-tissue injuries 
Tennis elbow

Tendon pathology involving the 
common extensor tendon origin is the 
most common cause of elbow pain 
and/or disability, and is much more 
common than tendinous injury of the 
common flexor tendon origin. “Ten-
nis elbow,” “lateral epicondylosis” 
and “lateral epicondylitis” are synony-
mous terms for this degenerative pro-
cess caused by repetitive microtrauma; 
however, most afflicted patients do not 
play tennis, and epicondylitis is a mis-
nomer since this entity is not caused by 
inflammatory change.13 Tennis elbow is 
usually seen in the 4th or 5th decade of 
life with equal prevalence among men 
and women.13,14 Although classically 
associated with racket sports like ten-
nis, most patients with this disease have 
never played tennis. Patients present 
clinically with pain and point tender-
ness overlying the lateral epicondyle 
and pain with resisted wrist extension 
(Cozen’s sign).14 

Tennis elbow is a clinical diagno-
sis and typically does not necessitate  
imaging. Findings include thinning, 

partial tearing or avulsion of the com-
mon extensor tendon origin at the lat-
eral epicondyle.13 Partial tears of the 
lateral ulnar collateral ligament may 
also be found in conjunction with com-
mon extensor tendon tears in more ad-
vanced cases.13,14 Sonography or MR 
imaging may be obtained in cases of 
refractory elbow pain in patients who 
fail conservative treatment measures, in 
order to exclude other causes of chronic 
elbow pain such as lateral collateral 
ligamentous injury. The common ex-
tensor tendon is optimally imaged with 
sonography with the elbow flexed and 
forearm pronated. Transverse and lon-
gitudinal images should be obtained 
from the tendinous insertion to the 
extensor carpi radialis (ECRB) myo-
tendinous junction. Thickening and 
heterogeneity are signs of tendinosis, 
whereas with a partial- or full-thickness 
tear there will be evidence as anechoic, 
fluid-filled tendinous gaps. Varying 
degrees of hyperemia can be seen with 
Doppler imaging, representing inflam-
mation associated with the reparative 
process.14,15 Furthermore, ultrasound-
guided therapies for tennis elbow and 
other tendinopathies have become more 
widespread. Percutaneous treatments 
include dry needling, as well as injec-
tion of steroids, platelet-rich plasma 
(PRP), autologous conditioned plasma 
and whole blood.16,17 Tendinosis of 
the common extensor tendon will be 
evident on MRI as thickening and in-
termediate T1- and T2-weighted signal 
intensity, whereas partial- or full-thick-
ness tears will demonstrate fluid signal 
within the discontinuous portion of the 
tendon (Figure  1).18,19 

Injuries to the radial collateral liga-
ment (RCL) complex can occur in con-
junction with advanced cases of tennis 
elbow as well as sports-related trauma 
leading to posterolateral rotary sublux-
ation of the elbow.20-23 The radial col-
lateral ligament complex is comprised 
of the radial collateral ligament proper, 
the lateral ulnar collateral ligament and 
annular ligament. Of these, the LUCL 
is the most important in stabilization 
and dynamic sonographic evaluation 

FIGURE 1. Tennis elbow. (A) Coronal fast spin echo (FSE) FSE proton density (PD) fat-
suppressed (FS) image in a 47-year-old woman with lateral elbow pain demonstrates inter-
mediate signal intensity in the thickened common extensor tendon origin (arrow), consistent 
with tendinosis. (B) Coronal FSE proton density FS image in a different 47-year-old woman 
shows high-grade partial-thickness tearing of the common extensor tendon origin (arrow), as 
well as partial-thickness tearing of the proximal portion of the radial collateral ligament proper 
(arrowhead). 
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and MRI can be useful in its evalua-
tion.20,21-23 Tears of the lateral ulnar 
collateral ligament usually occur at the 
humeral origin, and will be evident as 
discontinuous fibers with surrounding 
edema or hemorrhage. Of note, fail-
ure to recognize lateral ulnar collateral 
ligament (LUCL) tears prior to surgical 
treatment of tennis elbow will lead to 
persistent postoperative symptoms.

Golfer’s elbow 
Common flexor-pronator tendon ori-

gin pathology in middle-aged and older 

individuals is also referred to as golfer’s 
elbow. This entity is characterized by 
repetitive overuse and microtearing of 
the flexor-pronator tendons, with pro-
gressive degeneration due to an imma-
ture reparative response.18 This disease 
typically occurs in the fourth and fifth 
decades of life, is 7-10 times less com-
mon than tennis elbow, and commonly 
affects golfers, bowlers, swimmers, 
tennis players, and throwing athletes.18 
Clinically, patients present with insidi-
ous medial elbow pain and weakness in 
grip strength.19,24

Sonography and MRI can confirm 
the diagnosis in patients with refractory 
medial elbow pain and exclude other 
etiologies. Sonography demonstrates 
an enlarged and hypoechoic common 
flexor tendon origin in the presence of 
tendinosis, whereas MR imaging de-
picts thickening and intermediate signal 
intensity of the common flexor-pronator 
muscle group (Figure 2).25 The ulnar 
collateral ligament should also be care-
fully evaluated, since UCL tears may 
be associated with refractory cases of 
golfer’s elbow due to persistent instabil-
ity. Finally, chronic focal stress at the 
common flexor tendon origin can lead 
to medial traction enthesophytes.24,25

Pitcher’s elbow
Forces upon the elbow are most 

marked during the acceleration phase of 
throwing, and can result in medial ten-
sion overload, lateral compression and 
extension overload. Medial elbow pain 
caused by excessive valgus forces and 
high pitching velocities can occur in 
overhead throwing athletes of all ages. 
Usually due to excessive pitch counts 
or poor technique, up to 20% of base-
ball pitchers between the ages of 9 and 
15 will experience elbow pain at some 
point.4 Injury to the ulnar collateral liga-
ment, also known as the medial collateral 
ligament, is a common cause of medial 
elbow pain and valgus instability in 
athletes. The UCL is made of anterior, 
transverse and posterior bundles, and 
is most often injured following acute or 
recurrent valgus stress of the elbow.26,27 
Injuries have been documented in base-
ball and American football players (es-
pecially pitchers and quarterbacks), track 
and field athletes (particularly javelin 
throwers), and those who play volley-
ball, golf and polo.28 

There are several modalities which 
can be used to image the ulnar collateral 
ligament including radiography, sonog-
raphy, CT arthrography and MRI. Stress 
radiography can demonstrate widening 
of the ulnohumeral joint, and heterotopic 
ossification of the UCL can be seen with 
chronic injuries. Sonography may dem-
onstrate hypoechoic and thickened liga-
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FIGURE 2. Partial-thickness tear of the common flexor tendon origin in a 54-year-old man. 
Coronal FSE PD FS (A) and axial FSE T2-weighted FS (B) images show thickening and low-
grade, partial-thickness tearing (arrows) of the common flexor tendon origin.

FIGURE  3. Partial-thickness tears of the ulnar collateral ligament and pronator strain in 
14 and 25-year-old pitchers. (A and B) Coronal FSE PD FS images show thickening and 
increased signal intensity within the anterior bundle of the ulnar collateral ligament (arrow-
heads), more marked in the 25-year-old pitcher. Feathery, edema-like signal changes in the 
proximal pronator muscle (large arrows) are due to grade 1 muscle strain. Note the edema in 
the sublime tubercle (small arrow) in (A).



10       n        APPLIED RADIOLOGY
©

         www.appliedradiology.com March  2015

IMAGING SPORTS-RELATED ELBOW INJURIES

ments with tendinosis, as well as classic 
findings for partial or complete ligamen-
tous disruption. MRI may demonstrate 
increased T2-weighted signal within the 
ligament (commonly within the ante-
rior band) or hyperintensity within the 
sublime tubercle (Figure 3). Insinuation 
of arthrographic contrast into articular 
sided tears may occur anywhere along 
the tendon and may result in a “T sign” 
when contrast extends in the interval be-
tween the sublime tubercle and stripped 
ligamentous attachment; complete rup-
ture will show extravasation of contrast 
through the ligamentous defect.25,28

Preoperative MR imaging has been 
shown to predict rehabilitation out-
comes of UCL injuries in baseball play-
ers, and postoperative MRI is helpful 
when difficulties arise.29 Reconstruc-
tion of the UCL has been famously 
named “Tommy John” surgery, and 
complications from surgery include 
avulsion fractures of the medial epicon-
dyle, graft degeneration and tearing.30,31 
Avulsion fractures and stress reaction 
of the medial epicondyle at the origin 
of the UCL and the sublime tubercle at 
the insertion of the UCL have also been 
described in throwing athletes and gym-
nasts, and will be discussed later.32, 33

Biceps tendon pathology
The biceps brachii tendon is vital 

for flexion and supination of the upper 

extremity, and spans both the shoulder 
and elbow joints.34 For this reason, bi-
ceps tendon pathology is usually sepa-
rated into proximal (ie, shoulder) and 
distal (ie, elbow) components. Biceps 
tendon injuries are associated with 
sports, especially those that involve 
throwing, forced elbow flexion or over-
head activities. Injuries of the distal bi-
ceps are much less common than those 
of the proximal biceps, accounting for 
approximately 3% of the biceps tendon 
injuries.35,36 Football players, weight-
lifters and bodybuilders have the high-
est prevalence of distal biceps tendon 
injuries, and risk further increases in 
men, smokers and those using anabolic 
steroids.34-38

It is important to diagnose biceps ten-
don tear early, as a surgical delay can 
lead to chronic weakness. Evaluation of 
the biceps tendon can be accomplished 
with sonography or MRI. Sonographi-
cally, the distal biceps tendon is im-
aged by placing the ultrasound probe 
in the antecubital fossa with the elbow 
extended and the forearm supinated (36. 
Injuries of the distal biceps tendon usu-
ally occur near the insertion onto the 
radial tuberosity, are more commonly 
partial thickness and can involve either 
the long or short head.39 MR imag-
ing is useful in presurgical planning of 
full-thickness tears, and the radiologist 
should report the degree of proximal re-

traction and the quality of the tendinous 
remnant (Figure 4).38-40 Of note, the ten-
don rarely retracts significantly into the 
arm because it is partially tethered by 
the bicipital aponeurosis, also known as 
the lacertus fibrosis.

Triceps tendon pathology
Injuries of the triceps tendon are ex-

ceptionally rare, with a reported preva-
lence of between 1% and 3.8%.41 Triceps 
tendon tears usually occur near the inser-
tion onto the olecranon and are often re-
lated to an acute traumatic event. Injuries 
have been reported with weightlifting, 
American football, soccer and rugby. Pa-
tients often present clinically with swell-
ing of the posterior elbow following a fall 
on an outstretched hand.41-43 On radiog-
raphy, triceps tendon rupture will pres-
ent with soft tissue swelling overlying 
the olecranon and, occasionally, a small 
olecranon avulsion fragment (Figure 5). 
Sonography can assess the integrity of 
the triceps tendon, avulsion fractures and 
any associated fluid collections or olecra-
non bursitis. Morphologic and signal in-
tensity changes of the triceps tendon are 
similar to those of other tendons as previ-
ously described.38,45 Triceps tendon rup-
ture can be partial or complete, can range 
from millimeters to centimeters in width, 
and almost always involve the lateral 
head insertion. MRI may provide added 
value due to the association of radial head  
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FIGURE 4. Distal biceps tendon rupture and reattachment. (A) Sagittal FSE T2-weighted FS image in a 35-year-old man delineates proximal 
retraction of the serpentine tendinous remnant of the distal biceps tendon (arrows) and surrounding hemorrhage. (B) Lateral radiograph of a 
50-year-old man after biceps reattachment shows a button (arrowhead) and bioscrew within the osseous tunnel (arrow) drilled through the 
radial tuberosity.
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fracture, capitellar fracture and ulnar col-
lateral ligament rupture with triceps inju-
ries (Figure  5).44,45

Olecranon bursitis
The olecranon bursa is a fluid filled 

sac-like structure that acts as a cushion, 
allowing the posterior skin of the elbow 
to glide past the olecranon process with 
minimal friction.46,47 Inflammation of 
the olecranon bursa commonly occurs 
in athletes who participate in sports that 
require repetitive elbow extension and 
flexion such as baseball, swimming 
and weight lifting.46 Direct trauma to 
the posterior elbow from falling on a 
hard surface such as hardwood, ice, or 
turf can also cause the olecranon bursa 
to become inflamed.46 The clinical pre-
sentations of olecranon bursitis can 
range from a minor painless fluctuant 
mass to a painful erythematous swell-
ing that limits elbow mobility.46 Lateral 
radiographs may delineate the extent 
of soft tissue swelling overlying the 
olecranon process.47 Sonography may 
reveal a hypoechoic, fluid-filled bursa, 
and MRI will demonstrate hypointense 
T1- weighted fluid with variable signal 
intensity on T2-weighted sequences 
(Figure  6).46-48

Cubital tunnel syndrome
Nerve entrapment and compres-

sion syndromes of the elbow include 
cubital tunnel syndrome, radial tunnel 
syndrome, posterior interosseous nerve 
syndrome, anterior interosseous nerve 
syndrome and pronator syndrome.49 
Cubital tunnel syndrome is the most 
common entrapment neuropathy of 
the elbow, and has several etiologies 
including throwing sports, tennis, and 
volleyball.28 Traction injuries to the 
ulnar nerve can occur secondary to the 
dynamic valgus forces of throwing. 
Compression of the ulnar nerve within 
the cubital tunnel can occur secondary 
to direct trauma, repetitive stresses or 
replacement of the overlying retinacu-
lum with an anomalous anconeus epi-
trochlearis muscle, which is found in 
11% of the population.5,10,50  Recurrent 
subluxation of the nerve due to acquired 
laxity from repetitive stress or trauma 
can lead to friction neuritis. Finally, os-
seous spurring within the ulnar groove 
caused by overuse and posteromedial 
impingement in throwers can cause 
nerve irritation.51 Ulnar nerve thicken-
ing and increased T2-weighted signal 
are typical MRI features of cubital tun-
nel syndrome (Figure 7). Edema-like 

signal changes or atrophy of the flexor 
carpi ulnaris and flexor digitorum pro-
fundus muscles may also be secondary 
to ulnar neuropathy.49

Radial nerve entrapment
Radial nerve entrapment at the elbow 

can be subdivided into two major catego-
ries: radial tunnel syndrome and posterior 
interosseous nerve syndrome (PINS).49 
The posterior interosseous nerve is a 
deep branch of the radial nerve in the 
forearm that can be compressed from 
repetitive gripping combined with supi-
nation in weight lifters and swimmers. 
The superficial head of the supinator 
muscle along the arcade of Frohse is the 
most common site of nerve entrapment, 
where a thick fibrous band may exist 
along the arcade of Frohse.49 It is impor-
tant to note that a small percentage of 
radial neuropathy cases have associated 
lateral elbow symptoms related to com-
mon extensor tendon pathology.49 MR 
imaging manifestations of PINS includes 
thickening and increased T2 signal of the 
nerve fibers, as well as edema-like sig-
nal changes in the innervated extensor 
compartment musculature in the acute 
and subacute setting, and atrophy in the 
chronic stages (Figure 8).

FIGURE 5. Triceps tendon tear and olecranon avulsion fractures. (A) Sagittal FSE PD FS image through the elbow of a 53-year-old woman 
who sustained a fall shows retraction of the ruptured portion of the triceps tendon (arrow) from its attachment onto the olecranon. Small hema-
toma (asterisk) communicates with the olecranon bursa. (B) Axial FSE T2-weighted FS image in the same patient shows the medial-to-lateral 
extent of the triceps rupture (arrows) as well as enlargement and edema within the adjacent ulnar nerve (arrowhead).(C) Lateral radiograph in a 
32-year-old woman shows a proximally retracted olecranon avulsion fracture (arrow) at the attachment of the triceps tendon. Radial head frac-
ture was also present.
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Osseous trauma 
Medial epicondyle apophysitis and 
avulsion injuries

Medial elbow pain is a common 
complaint in Little League baseball 
players between the ages of 9 and 12 
years, and is often secondary to stresses 
placed upon the epicondylar apophy-
sis. In skeletally immature patients, 
the UCL is much stronger than the 
apophyseal growth plate. Therefore, 
varying degrees of fragmentation and 
separation of the medial epicondyle at 
the apophysis can occur in the setting of 
chronic valgus stress (Figure 9). Clini-
cal findings include medial elbow pain 
after throwing without valgus instabil-
ity.52 Medial epicondylar apophyseal 
hypertrophy with fragmentation and 
apophyseal separation can be seen in 
symptomatic patients on radiographs 
and sonography, although one study has 

demonstrated this finding in asymptom-
atic patients as well.53 MR imaging may 
demonstrate increased T2-weighted sig-
nal in the medial apophysis and within 
or around the common flexor tendon 
(Figure  9).54

Sublime tubercle stress fracture
Avulsion fractures of the sublime 

tubercle of the ulna have been reported 
in throwing athletes with chronic me-
dial elbow pain, although these are 
much less common than injuries to the 
ulnar collateral ligament complex.32,33 
Sublime tubercle fractures and stress 
responses occur near the attachment 
of the ulnar collateral ligament and 
are caused by repetitive valgus elbow 
force. MRI will show an intact ulnar 
collateral ligament, with the point 
of failure being the osseous fracture  
(Figure 10).

Olecranon stress fractures
Olecranon stress fractures caused by 

chronic impingement and shear forces 
in the posterior compartment are most 
commonly encountered in throwing 
athletes. Repetitive valgus stress on the 
elbow in the late stages of throwing com-
bined with rapid elbow extension result 
in olecranon micro-trauma. Repetitive 
excessive forces may eventually lead 
to olecranon stress fractures propagat-
ing from the structural weak point in the 
trochlear groove, and may be detected 
on radiographs as transverse or oblique 
in orientation, with or without sclerotic 
changes.55 MR imaging is reserved for 
cases where radiographs are inconclu-
sive, and will unequivocally establish the 
diagnosis by demonstrating the fracture 
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FIGURE 6. Olecranon bursitis on MRI and sonography. Sagittal (A) and axial (B) FSE T2-weighted images through the elbow in a 29-year-old 
man after sports-related fall show fluid distension of the olecranon bursa (asterisks) and posterior elbow and forearm subcutaneous soft tis-
sue swelling. Color Doppler sonogram (C) in the longitudinal plane in a different patient shows anechoic fluid in the distended olecranon bursa 
(arrows) and adjacent color flow from soft tissue hyperemia. 

FIGURE 7. Ulnar neuritis in 56-year-old woman with pain and weakness in the left hand and 
arm. Axial T1-weighted (A) and T2-weighted (B) images obtained at the level of the proximal 
cubital tunnel demonstrate an enlarged, T2-hyperintense ulnar nerve (arrows), consistent with 
ulnar neuritis. 

FIGURE 8. Posterior interosseous nerve 
syndrome. Axial FSE T2-weighted FS image 
through the proximal forearm demonstrates 
edema-like signal changes throughout the 
extensor musculature (arrow), reflecting 
denervation changes in the distribution of the 
posterior interosseous nerve. Findings can 
be seen in weight lifters and swimmers.
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line and associated bone marrow edema 
(Figure 11). Initial treatment of olecra-
non stress fractures consists of rest and 
temporary splinting. Surgical manage-
ment with screw fixation may be prefer-
able in order to achieve early union in 
elite athletes and avoid prolonged immo-
bilization.56,57

Panner disease
Panner disease is an osteonchondro-

sis that affects the capitellum in throw-
ing athletes between the ages of 7 and 
12 years, who present with pain and 
impaired extension of the dominant 
arm.12,58,59 Panner disease is thought to 

occur because of disruption of the tenu-
ous vascular supply to the capitellum. 
Early in Panner disease, radiographic 
subchondral lucency may be appreci-
ated, whereas disease progression may 
demonstrate a fragmented and sclerotic 
capitellum.12,58,59 In contradistinction to 
osteochondritis dissecans, Panner disease 
is rarely associated with intra-articular 
bodies and characteristically responds to 
conservative management. Once healed, 
there is usually no residual radiographic 
abnormality.12,59 Low T1 and high T2 
signal in the capitellum is typical on MRI 
in the acute setting, whereas low T2-
weighted signal may develop in the set-

ting of sclerosis and healing.59 

Osteochondritis dissecans
Osteochondritis dissecans of the cap-

itellum usually affects adolescent ath-
letes between 12 and 16 years old.12,60,61 
Lesions are typically unilateral in base-
ball pitchers, handball and water polo 
players, but bilateral in gymnasts and 
weightlifters.62 Patients typically pres-
ent with pain, stiffness, and swelling. 
Radiographs may be normal early in 
the disease, but will eventually show 

A B

FIGURE 9. Medial epicondyle apophyseal stress injuries. (A) Axial T2-weighted image 
through the elbow of a 14-year-old male baseball pitcher delineates marrow edema-like sig-
nal changes (arrows) about the medial epicondylar apophysis (arrowhead), consistent with 
apophysitis. (B) AP radiograph of the elbow in a 12-year-old gymnast demonstrates mildly 
displaced avulsion fracture of the medial humeral epicondyle (arrow) with adjacent soft tissue 
swelling (arrowheads).

A B

FIGURE 10. Sublime tubercle avulsive stress injury in a 15-year-old female softball player. 
Sagittal (A) and coronal (B) FSE PD FS images show linear hyperintense signal along the 
sublime tubercle (arrows), adjacent to the attachment of the anterior band of the ulnar collat-
eral ligament (arrowhead), consistent with avulsive stress injury.

FIGURE  11. Olecranon stress fracture in 
a 17-year-old boy. Coronal PD FS image 
shows a transverse, incomplete fracture 
(arrow) through the olecranon process with 
sparing of the lateral cortex.

FIGURE  12. Osteochondritis dissecans of 
the capitellum in a 14-year-old female gym-
nast with chronic elbow pain. Sagittal MR 
arthrogram through the radiocapitellar joint 
demonstrates full-thickness cartilaginous 
defect and subcortical cystic change of the 
volar and central aspect of the capitellum 
(arrowheads).
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capitellar lucency and articular flatten-
ing; sclerosis, fragmentation, loose bod-
ies, and radial head enlargement occur 
later.60-62 MRI is more sensitive for de-
tecting early osteochondral injury and 
should be obtained if there is any suspi-
cion of defect on initial imaging. Early 
osteochondritis demonstrates low T1-
weighted signal in the capitellum, with 
or without high T2 signal.25 Injury to the 
subchondral bone occurs early, and may 
progress to separation of the articular 
cartilage with fragmentation in lesions 
classified as unstable.12,25,60 Fragment 
instability is implied by any of the fol-
lowing: high T2 signal surrounding 
the fragment, cysts deep to the frag-
ment, or high T2 signal within the frag-
ment.12,25,60  MR arthrography can help 
detect cartilage defects and intra-articu-
lar bodies, and can help guide manage-
ment decisions (Figure  12).12,61,62  Type 
I (nondisplaced) lesions respond to rest, 
non-steroidal anti-inflammatory drugs 
(NSAIDs), and physical therapy.58 
Type II (mildly displaced) fragments 
are treated with splinting and rest, while 
Type III (detached) fragments require 
surgical intervention.12, 61, 62 If left un-
treated, fragment migration with pro-
gressive joint debility may result.12,24

Elbow dislocation
The elbow is the second-most com-

monly dislocated joint, with posterior dis-
location being the most common type.63 
The ulna is displaced posteriorly relative 
to the humerus, resulting in impaction of 
the coronoid process against olecranon 
and posterior capitellum against the ra-
dial head (Figure 13). When dislocations 
are associated with coronoid process and 
radial head fractures, the injury pattern is 
referred to as the “terrible triad.”64,65 The 
radial and ulnar collateral ligament com-
plexes are almost always ruptured after 
elbow dislocation, and MRI is not neces-
sary for confirmation. However, if MRI 
is performed after elbow dislocation, the 
adjacent neurovascular structures should 
be evaluated, given the morbidity associ-
ated with these lesions.66

Conclusion
Imaging plays an important role in 

the evaluation of athletes with elbow 
soft tissue and/or osseous trauma. Ten-
dinosis and tendon tears of the common 
extensor tendon origin occurring in ten-
nis players are far more common than 
injuries involving the common flexor-
pronator tendon origin of golfers and 
pitchers. Concomitant lateral and me-

dial collateral ligament injuries should 
be sought with MR imaging or sonog-
raphy in patients with recalcitrant elbow 
pain in order to address underlying 
sources of instability. Finally, pitching 
injuries related to medial tension over-
load, lateral compression and extension 
overload include injuries of the flexor-
pronator tendon and lateral collateral 
ligament complex, cubital tunnel syn-
drome, medial epicondyle apophysitis 
and avulsion injuries, sublime tubercle 
and olecranon stress fractures, postero-
medial impingement, Panner disease 
and osteochondritis dissecans.
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