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Abstract: The elbow is a complex joint comprised of three components: the humeroradial, humeroulnar,

and proximal radioulnar articulations. The primary stabilizers of the elbow include the osseous structures

the ulnohumeral articulation, the anterior bundle of the medial collateral ligament and the ulnar band of

the lateral collateral ligament. Seventeen patients had collateral ligaments injury with or without

epicondylitis were included in this study. They were 15 males and 2 females and their age ranged between

10 to 45 years. MRI examination was done to all patients using a superconducting 1.5 TMR unit. The

examination was performed in different orthogonal planes (axial, coronal and sagittal) using 3-4 cm slice

thickness. The following pulse sequences were used: T1-weighted spin echo (SE), intermediate-weighted

fast SE, fat suppressed T2- weighted fast SE, gradient-recalled echo (GRE) with high spatial resolution

and short time inversion recovery (STIR).Six patients showed medial collateral ligament partial tear and

2 of them had also associated medial epicondylitis. Three patients showed M.C.L. complete tear and one

of them had associated medial epicondylitis. Five patients showed lateral collateral ligament partial tear

and two of them had associated lateral epicondylitis. Three patients showed L.C.L. complete tear and two

of them had associated lateral epicondylitis. MR imaging is very useful technique in detecting and

characterizing the medial and lateral collateral ligaments injuries and the associated injuries. 
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INTRODUCTION

Classic description of the ligamentous anatomy of

the elbow emphasized lateral and medial collateral

ligaments, characterized as regions of focal thickening

of the fibrous capsule that served to reinforce and

stabilize the joint. Though the characterization and

function of the ligaments has remained constant, the

concept of their exact structural designation has

become more complex . [1]

Lateral collateral ligament injury results in

posterolateral instability and may be associated with

lateral epicondylitis. Deficiency of the ligament occurs

most commonly as a result of elbow dislocation, but

has also been reported following elbow surgery. The

ligament may be assessed using both ultrasound and

MRI . [2]

The medial collateral ligament (MCL) is also

essential for elbow stability. The anterior bundle of the

MCL is the primary medial constraint and injury to this

ligament can result in valgus instability in athletes

involved in overhead throwing sports. Chronic valgus

instability can result in medial epicondylitis, ulnar

neuropathy, posteromedial olecranon impingment and

osteophytes and loose body formation .MCL tears can

be demonstrated by US or MRI, but MRI has the

advantage of being able to assess bony causes of

medial elbow pain  . [3]

MR imaging provides clinically useful information

in assessing the elbow joint. Superior depiction of

muscles, ligaments and tendons as well as the ability

to visualize directly nerves, bone marrow and hyaline

cartilage are advantage of MR imaging relative to

conventional imaging techniques .[4]

MATERIALS AND METHODS

 The study was performed over a period of one and

half years. Thirty patients with elbow pain who was

diagnosed by orthopedic surgeons to have epicondylitis

and collateral ligaments injury were referred to MRI

examination. MRI studies showed that 13 patients had

epicondylitis without collateral ligaments injury and

they were excluded from this study. MRI studies

showed also that the rest 17 patients had collateral

ligaments injury with or without epicondylitis and were

included in this study. They were 15 males and 2

females and their age ranged between 10 to 45 years.

Twelve patients had right elbow injury and the rest 5

patients had left elbow injury. Fourteen patients were

athlete and 3 were not athlete .Full clinical history was

taken and clinical examination was performed to all

patients. All patients presented with elbow pain and

localized tenderness. 
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MRI examination was done to all patients using a

superconducting 1.5 T MR unit. The affected side was

placed in extremity coil (CP array coil). The

examination was performed in different orthogonal

planes (axial, coronal and sagittal) using 3-4 cm slice

thickness. The following pulse sequences were used:

T1-weighted spin echo (SE), intermediate-weighted fast

SE, fat suppressed T2- weighted fast SE, gradient-

recalled echo (GRE) with high spatial resolution and

short time inversion recovery (STIR). For the first

series, localizer images were obtained in the standard

coronal plane. For the next series, oblique transverse

images were obtained with the image plane

perpendicular to the long axis of the distal humerus

(true axial with respect to the humerus). From this

series, an oblique coronal plane was selected to be

parallel to a line drawn between the humeral

epicondyles. The imaging plane for all sequences was

oblique coronal, prescribed to be parallel to the

humeral epicondyles. The plane was prescribed on the

basis of transverse localizer image to identify 12

locations that covered the entire elbow joint from

anterior to posterior.

RESULTS AND DISCUSSION

Results: Nine patients showed medial collateral

ligament injury. Six cases of them had partial tear of

the medial collateral ligaments. Their MR images

showed focal areas of increased signal intensity within

the ligament without discrete ligamentous discontinuity.

Two patients from these 6 patients had also associated

medial epicondylitis and his MR images showed focal

area of increased signal within the common flexor

tendon near the medial epicondyle in addition to the

M.C.L. injury. The rest 3 cases had complete tear of

the medial collateral ligaments. Their MR images

showed areas of increased signal intensity involving the

full thickness of the ligament with discontinuity of the

ligament. One patient also had associated medial

epicondylitis and his MR images showed focal area of

increased signal within the common flexor tendon near

the medial epicondyle in addition to the M.C.L. injury.

Eight patients had lateral collateral ligament injury.

Five patients of them had partial tear of the lateral

collateral ligaments. Their MR images showed focal

areas of increased signal intensity within the ligament

without discrete ligamentous discontuinty. Two patients

from these 5 patients had associated lateral

epicondylitis and his MR images showed associated

areas of high signal intensity within the common

extensor tendon near the lateral epicondyle. Three

patients had complete tear of the lateral collateral

ligaments .Their MR images showed areas of increased

signal intensity involving the full thickness of the

ligament with discontinuity of the ligament. Two

patients from these three patients had associated lateral

epicondylitis and his MR images showed associated

areas of high signal intensity within the common

extensor tendon. 

Table 1: Classification of collateral ligaments injuries.

Number Ligamentous injury

6 M edial collateral ligament partial tear

3 M edial collateral ligament complete tear

5 Lateral collateral ligament partial tear

3 Lateral collateral ligament complete tear

Table 2: Cases of epicondylitis associated with  collateral

ligaments injuries.

Number Epicondylitis with ligamentous injury

2 M edial epicondylitis with M .C.L partial tear

1 M edial epicondylitis with M .C.L complete tear

2 Lateral epicondylitis with L.C.L. partial tear

2 Lateral epicondylitis with L.C.L. complete tear

Fig. 1: Coronal T2-weighted image showing partial

M.C.L. tear at the distal attachment to the ulna.

Fig. 2: Coronal STIR image showing complete tear of

the M.C.L.
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Fig. 3: C orona l T 2-weighted  image  with  fa t

suppression showing area of increased signal

within the L.C.L. denoting partial tear.

Fig. 4: Coronal T1-weighted image showing complete

LCL tear. 

Fig. 5: Axial turbo STIR image showing high signal

within the common flexor tendon denoting

medial epicondylitis (white arrow) and partial

tear of the medial collateral ligament (black

arrow).

Fig. 6: Coronal  T 2 -weigh ted  im age with  fa t

suppression showing increased signal of the

common extensor tendon denoting epicondylitis

(black arrow) and partial tear at the origin of

the LC.L. manifested by area of increased

signal.

Fig. 7: Coronal STIR image showing marked increased

signal of common extensor tendon denoting

lateral epicondylitis(straight arrow) and

complete tear of the underlying L.C.L (curved

arrow). 

Discussion: The elbow is a complex joint comprised of

three components: the humeroradial, humeroulnar, and

proximal radioulnar articulations. As is often the case

in the architecture of the body, structural complexity

parallels functional complexity. The primary stabilizers

of the elbow include the osseous structres the

ulnohumeral articulation, the anterior bundle of the

medial collateral ligament and the the ulnar band of the

lateral collateral ligament . [5]

The medial collateral ligament is composed of

anterior, posterior and transverse bundles, with the
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anterior bundle subdivided into the anterior and

posterior bands. The ligament originates from the

central 65% of the antero-inferior surface of the medial

epicondyle. The anterior bundle is taut from full

extension to 60 degrees of flexion, whereas the

posterior component is taut from 60 to 120 degrees of

flexion. The anterior bundle is the strongest and the

stiffest component of the medial or ulnar collateral

ligament. Its distal attachment is to the most medial

portion of the coronoid process, also called the sublime

tubercle, in close proximity to the attachment of the

anterior capsule and brachialis tendon. The posterior

bundle of the medial collateral ligament is less discrete

structure or thickening of the posterior elbow capsule

and attaches in a broad fashion along the periphery of

the medial ulna. The transverse bundle, also known as

Cooper's ligament, is comprised of fibers that bridge

the base of the anterior and posterior bundles of the

ligament complex .[6]

Similar to the medial side of the elbow, on the

lateral side, a radial collateral ligament complex is

present. The radial, or lateral collateral ligament

complex consists of four components: radial collateral

ligament, annular ligament, lateral ulnar collateral

ligament and accessory lateral collateral ligament. The

radial collateral ligament is less distinct and more

variable than its counterpart on the medial side. It is a

thick, rough, triangular band of fibrous tissue that

attaches superiorly to the lateral epicondyle of the

humerus, beneath the origin of common extensor

tendon and inferiorly to the annular ligament. This

ligament remains taut through the normal range of

flexion and extension of the elbow. The annular

ligament is circular in shape and extends around the

radial head & neck junction to attach the anterior and

posterior margins of the radial notch of the ulna. It

serves as a restraining ligament, maintaining the radial

head in contact with the ulna and preventing inferior

displacement of the radius. The lateral ulnar collateral

ligament originates from the lateral epicondyle and

blends with the fibers of the annular ligament

proximally. It extends posterior to cradle the head-neck

junction of the radius. This structure is one of the

primary stabilizers of the elbow and is taut in flexion

and extension. The accessory lateral collateral ligament

is not uniformly present but represents discrete fibers

that extend from the annular ligament to the supinator

crest. When present, it may serve to stabilize the

annular ligament during varus stress .[7]

Degenration and tearing of the MCL with or

without concomitant injury of the common flexor

tendon commonly occurs in throwing athletes. Injury of

these medial stabilizing structures is due to chronic

microtrauma from repetitive valgus stress during the

acceleration phase of throwing. Acute injury of the

MCL can be detected, localized and graded with MR

imaging. The status of the functionally important

anterior bundle of the MCL complex may be

determined by assessing the coronal and axial images.

Acute ruptures of the MCL are well seen with standard

MR imaging. Partial tear of the deep undersurface

fibers of the anterior bundle may also occur in pitchers

with medial elbow pain and are more difficult to

diagnose with standard MR imaging. These partial tears

characteristically spare the superficial fibers of the

anterior bundle and are therefore not visible from an

open surgical approach unless the ligament is incised

to inspect the torn capsular fibers. As a result, MR

imaging is important to localize these partial tears,

which are treated with repair or reconstruction.

Midsubstance MCL ruptures can be differentiated from

proximal avulsions or distal avulsions with MR

imaging. These midsubstance ruptures accounted for

87%, whereas distal and proximal avulsions were found

in 10% and 3%, respectively, in large series of

surgically treated throwing athletes. The fibers of flexor

digitorum superficialis muscle blend with the anterior

bundle of MCL. So a strain of the flexor digitorum

superficialis muscle commonly is seen when MCL is

injured. Treatment for medial collateral ligament injury

in the throwing athlete includes rest with cessation of

throwing, physical therapy with muscle strengthening

and nonsteroidal antiinflammatories. Operative repair is

typically reserved for competitive athletes or those

involved in heavy manual labor because valgus laxity

has been shown to cause minimal functional

impairment in normal activities of daily living . [8]

Medial epicondylitis, also known as golfer's elbow

or pitcher's elbow is caused by degeneration of the

common flexor tendon secondary to overload of the

flexor pronator muscle group that arise from the medial

epicondyle. The spectrum of damage to the muscle-

tendon unit that may be characterized with MR

imaging includes muscle strain, tendon degeneration

and tendon disruption. The common flexor tendon and

MCL should be evaluated carefully for associated

tearing when there is evidence of medial muscle strain

injury on MR imaging. The appearance of medial and

lateral epicondylitis about the elbow is similar to the

a p p e a r a n c e  o f o the r  c o m m o n  d e g e n e r a t iv e

tendonopathies that involve the attachment of tendons

to the bone. Similar criteria can be used to evaluate the

common flexor and common extensor tendons in the

elbow. In these conditions, there is degenerative

tendonosis and a failed healing response that precedes

rupture. MR imaging facilitates surgical planning by

delineating and grading tears of the common flexor

tendon as well as evaluating the underlying MCL and

adjacent ulnar nerve . [9]
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Rupture of MCL is also commonly encountered as

a result of posterior dislocation of the elbow. After the

shoulder, the elbow is the second most common joint

to be dislocated. The mechanism of posterior elbow

dislocation usually involves falling on an outstretched

arm. There is typically rupture of the medial and lateral

collateral ligaments as well as the anterior and

posterior capsule during posterior elbow dislocation.

Associated rupture of the common flexor tendon or

common extensor tendon may also occur. The extent of

injury secondary to elbow dislocation is well delineated

with MR imaging . [10]

Lateral elbow instability related to isolated

abnormalities of the lateral collateral ligament complex

is not as well described that on the medial side of the

elbow. If it were to occur, the mechanism would be a

stress or force applied to the medial side of the

articulation, resulting in compression on that side, with

opening of the lateral articulation and subsequent

insufficiency of the radial collateral ligament. As the

radial collateral ligament attaches on and is intimately

associated with the annular ligament, an abnormality

discovered in one of the structures requires carful

inspection of the other .[11]

Varus stress applied to the elbow may occur as an

acute injury, but rarely as a repetitive stress as

encountered on the medial side. Though lateral

collateral ligament injuries rarely occur as the result of

an isolated varus stress, other causes can commonly

result in this injury, including dislocation, sublaxation

and aggressive surgery (release of the common

extensor tendon or radial head resection). Varus

instability is tested with the elbow in full extension and

30 degrees of flexion to unlock the olecranon. A varus

stress is applied to the elbow while palpating the

lateral joint line . [11]

Lateral epicondylitis, also referred to as tennis

elbow, is caused by degeneration and tearing of the

common extensor tendon. This condition often occurs

as a result of repetitive sports-related trauma to the

tendon, although it is seen far more commonly in

nonathletes. In the typical case, the degenerated

extensor carpi radialis brevis tendon is partially avulsed

from the lateral epicondyle. Scar tissue forms in

response to this partial avulsion that then is susceptible

to further tearing with repeated trauma. MR imaging is

useful in assessing the degree of tendon damage in

such case. Unsuspected ruptures of the lateral collateral

ligament complex may occur in association with tears

of the common extensor tendon. In many patients who

under went reoperation for failed lateral epicondylitis

surgery, stabilization procedures were required in some

patients with either iatrogenic or unrecognized lateral

ligament insufficiency.

Iatrogenic tears of the LUCL may occur secondary

to an overaggressive release of the common extensor

tendon. Operative release of the extensor tendon may

further destabilize the elbow when rupture of the

LUCL and subtle associated instability is not

recognized clinically. MR imaging can reveal

concurrent tears of the LUCL and common extensor

tendon in patients with lateral epicondylitis as well as

isolated LUCL tears in patients with posterolateral

rotatory instability. Moreover, the lack of a significant

abnormality involving the common extensor tendon on

MR imaging may prompt consideration of an alternate

diagnosis, such as radial nerve entrapment, which may

mimic or accompany lateral epicondylitis .[12]

The results of the present study agree with the

previously mentioned publications  about the[8 ,9 ,10 ,11]

value of MR imaging in diagnosis & classification of

elbow collateral ligaments injury as well as the

associated injuries and about the MRI findings in each

entity of these injuries. 

The results of this study showed that 6 cases had

partial tear of the medial collateral ligaments. Their

MR images showed focal areas of increased signal

intensity within the ligament without discrete

ligamentous discontinuity. Two patients from these 6

patients had also medial epicondylitis and his MR

images showed associated focal area of increased signal

within the common flexor tendon near the medial

epicondyle in addition to the M.C.L. injury. Three

cases had complete tear of the medial collateral

ligaments. Their MR images showed areas of increased

signal intensity involving the full thickness of the

ligament with discontinuity of the ligament. One patient

from these three patients had associated medial

epicondylitis in addition to M.C.L. injury. 

The results showed also that 5 patients had partial

tear of the lateral collateral ligaments. Their MR

images showed focal areas of increased signal intensity

within the ligament without discrete ligamentous

discontinuity. Two patients from these 5 patients had

associated lateral epicondylitis and his MR images

showed associated areas of high signal intensity within

the common extensor tendon near the lateral

epicondyle. Three patients had complete tear of the

lateral collateral ligaments. Their MR images showed

areas of increased signal intensity involving the full

thickness of the ligament with discontinuity of the

ligament. Two patients from these three patients had

associated lateral epicondylitis and his MR images

showed associated areas of high signal intensity within

the common extensor tendon. 

In conclusion MR imaging is very useful technique

in detecting and characterizing the medial and lateral

collateral ligaments injuries and the associated injuries.

In  addition  to  determining  the degree of ligament
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damage, MR imaging may provide a global assessment

of the elbow and therefore reveal additional disorders

that may be responsible for a lack of therapeutic

response in patients with epicondylitis associated with

collateral ligaments injuries.

REFERENCES

1. Cohen, M.S., R.J. Bruno, 2001. The collateral

ligaments of the elbow : anatomy and clinical

correlation. Clin. Orthop., 383: 123-30.

2. Ring, D., M. Koris, J.B. Jupiter, 2001. Instability

after total elbow arthroplasty. Orthop. Clin. North

Am., 32: 671-7.

 3. Mulligan, S.A., M.L. Schwartz, M.F. Broussard,

J.R. Andrews, 2000. Heterotopic clacification and

tears of the ulnar collateral ligament: Radiographic

and MR imaging findings. Am. J. Roentogenol.,

175: 1099-102.

4. Rogers, L.F., 2001. To see or not to see, that is

the question: MR imaging of acute skeletal trauma.

Am. J. Roentgenol., 176: 1.

5. Christine, B., Chung, Hyun-Jin Kim, 2003. Sports

injuries of the elbow.Magn Reson Imaging Clin.

N. Am., 11: 239-253.

6. Griffith, J.F., D.J. Roebuck, J.C.Y. Cheng, Y.L.
Chan, T.H. Rainer, et al., 2001. Acute elbow
trauma: spectrum of injury revealed by MR
imaging not apparent on radiograph. Am. J.
Roentgenol., 176: 53-60.

7. Steinborn, M., A. Heuck, C. Jessel, M. Reiser,
1999. Magnetic resonance imaging of lateral
epicondylitis of elbow. Eur. Radiol., 9: 1376-1380.

8. Singh, H., D.C. Osbhar, M.Q. Wickham, et al.,
2001. Valgus Laxity of the ulnar collateral
ligamrent of the elbow in collegiate athletes. Am.
J. Sports Med., 29(5): 558-61.

9. Phillips, C.S., K.A. Segalman, 2002. Diagnosis and
treatment of post traumatic medial and lateral
elbow ligaments incompetence. Hand Clin., 18(1):
149-59.

10. Sasaki, J., M. Takahara, D. Ishigaki, Y. Kanauchi,
2002. Ultrasonographic assessment of ulnar
collateral ligament and medial elbow laxity in
college baseball players. J. Bone Joint Surg. Am.,
88(4): 525-31.

11. Carolyn, M. Sofka, G. Hollis, 2002. Potter.Imaging
of elbow injuries in the child and adult athlete.
Radiol. Clin. N. Am., 40: 251-265.

12. Peart, R.E., S.S. Strickler, K.M. Jr. Schweitzer,
2004. Lateral epicondylitis: a comparative study of
open and arthroscopic lateral release. Am. J.
Orthop., 33: 565-7.


