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Introduction

Racquet sports are sports that implement using a handled frame with an open hoop across
which a network of strings is stretched tightly. It is used for striking a ball or shuttlecock in games
such as tennis, squash and badminton. Tennis, the most popular racquet sport of all time, is one
of the major global sports. It is ranked as fourth most popular sport in the world after soccer,
cricket and hockey with over 75 million participants worldwide. Many more follow the Grand
Slams (the French Open, Wimbledon, Australian Open and the US open), Davis Cup, Fed Cup
events and the Olympics that it is estimated that more than 1.2 billion people play or watch tennis
every year. (Gill, 2016) and (Pluim et al., 2007).

Playing tennis, at no matter what level: casual or professional play, places the participant at
risk of injury. A review of the literature reveals a substantial variance in injury incidence, ranging
from 0.04 to 3.0 injuries per 1,000 h played. Most injuries in tennis occur in the lower extremity
(31-67 %), followed by the upper extremity (20—49 %) and the trunk (3—21 %). Acute injuries
tend to occur most often in the lower extremity (e.g., ankle sprain, muscle rupture), whereas
gradual- onset injuries commonly affect the upper extremity or trunk (e.g., low back pain, rotator
cuff tendinopathy, tennis elbow). Some factors have been shown to increase the risk of injury in
tennis. Both volume of play and playing competitive tennis increase the risk. There is no evidence
that age, sex, and skill level are associated with a higher risk of injury (Groot F and Pluim B,
2015).

Elbow pain is a frequent presenting symptom in many racquet sports’ athletes, particularly
those participating in overhead throwing shots, because of the high valgus forces placed on the
elbow in extension. Often, acute injuries occur as a fall onto the outstretched hand or a result of
direct trauma. On the other side, chronic repetitive microtrauma to joints and their supporting soft-
tissue structures can result in debilitating pain that prevents return to activity. (Bucknor et al.,
2016)

Therefore, many imaging modalities were developed and used to diagnose and help
management of different elbow injuries; especially MRI which has been found particularly useful

in establishing the diagnosis of a wide variety of racquet sports related injuries such as valgus


https://en.wikipedia.org/wiki/Ball
https://en.wikipedia.org/wiki/Shuttlecock
https://en.wikipedia.org/wiki/Tennis
https://en.wikipedia.org/wiki/Squash_(sport)
https://en.wikipedia.org/wiki/Badminton

extension overload syndrome and Posterolateral rotatory instability of the elbow. MRI has been
found to be the recommended imaging modality for establishing the diagnosis of specific patterns
of acute and chronic osseous and soft-tissue injuries of the elbow such as injury to the ulnar
collateral ligament injury as well as the most sensitive modality for diagnosing lateral

epicondylosis which is considered the most common cause of elbow pain. (Bucknor et al., 2016)



Aim of the work

The aim of the work is to highlight the role of MRI of the elbow in the
early diagnosis and follow up of acute and chronic injuries related to
racquet sports’ practice.
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Abstract

Racquet sports are one of the most popular sports all over the globe with millions of
participants and spectators with Tennis, Squash and Badminton being the most famous. Players
of all ages practice these sports either in a professional or recreational way for their well-

demonstrated health benefits.

Albeit being a non contact sport, racquet sports have their own risk for trauma and injury
and surprisingly the rates of injury is very similar to other types of sports. Elbow injuries were
found to be quite common in racquet sports and have their own characteristic mechanism of
injuries.

Injured players must be thoroughly examined by a sports medicine physician whom will

decide later whether to further investigate using a suitable imaging modality, proceed to

treatment or refer to sports medicine surgeon.

The serve, overhead strike, forehand and backhand with or without added topspin or slice
are the main strokes in racquet sports and they sustain different types of stressors on the elbow
osseous and soft tissue structures like valgus and varus stresses on top of pronation &

supination with flexion and extension.

The most common and specific injuries related to racquet sports are lateral epicondylosis,
flexor-pronator mass injuries, valgus extension overload syndrome, osteochondral injury of the
capitellum or trochlea, ulnar collateral ligament injury, medial epicondyle apophysitis and stress
injury of the olecranon. Other less common injuries include olecranon and bicipitoradidal
bursitis, injuries of distal biceps and triceps tendons, snapping of the medial head of triceps and

others.

When examining the elbow joint, a radiologist should be wary of the high association of
different injuries that may happen to different osseous and soft tissue structures in the same
compartment with the ability to discriminate them. For example, in severe cases of UCL injury of
the may be accompanied by flexor-pronator mass and ulnar nerve as well as medial epicondyle

apophysitis in young players.

The range of injuries of the common flexor and extensor origins as well as distal biceps and

triceps tendons encompasses tendinosis, partial and full thickness tears.

Ulnar and radial collateral ligaments injuries also varies from a simple sprain, partial to

complete thickness tear with or without avulsion of their bony attachment and may result in



different types of joint instabilities like valgus extension overload syndrome in UCL injuries and

posterolateral rotator instability in RCL injuries.

Osseous and chondral lesions that occur include medial epicondyle apophysitis,
posteromedial compression, lateral radiocapitellar compression, osteochondral lesions as well

as stress

Most sports medicine institutions start their investigations with conventional radiography to
exclude fractures and dislocations. Computed tomography is used to assess intra-articular
extension of fractures, malalignment and for postoperative follow up. Ultrasonography is used in
case of suspected isolated tendon or ligament injury besides its guidance in intra-articular

injection of medication.

Finally, Magnetic resonance imaging is the gold standard for routine comprehensive
evaluation of elbow soft tissue and bone marrow pathologies. And due to its high resolution and
capability to show different soft tissue structures, MRI gives the radiologist and the physician the
insight to identify the main injury, any other associated lesion and even the etiology or the risk
factors that led to the current problem. MRI also allows the follow up after treatment whether

conservative or surgical.

MR arthrography is one of the best additions of MRI and used in specific situations like in
case of high suspicion of subtle but clinically significant soft tissue injury especially inapparent
partial ligamentous tears or in the assessment of chondral and osteochondral injuries and
stability.
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Chapter 1
Elbow Anatomy

> Introduction

The elbow is the region connecting the arm to the forearm. Its ventral aspect is called
the antecubital fossa and the bony prominence at the very tip of its dorsal aspect is the

olecranon process of the ulna (Miller, 2013).

The elbow joint is a complex joint which provides a stable flexion and extension
mechanisms combined with a wide range of rotatory movements granting a stable
position for a functional hand. To fulfill all these tasks, it consists of three unique joints
enclosed in a single synovial joint capsule: the radio-humeral joint (RHJ), the ulno-
humeral joint (UHJ), and the proximal radio-ulnar joint (PRUJ) formed by the
articulations of the distal humerus, the proximal ulna, and the radial head (Adolfsson,
2014).
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Figurel.1 The Elbow Joint
(source: http://morphopedics.wikidot.com/lateral-epicondylitis)



» Gross Anatomy
Humerus

The humerus is the tubular bone of the arm that articulates proximally with the
glenoid of the scapula to form the shoulder joint and distally with the ulna and radius to

form the elbow joint (Capo et al., 2014).

Greater —__—=&

tubercle w
3 : \ Head of
Lesser humerus
tubercle
Anatomical el
Inter- ’ neck n:c?(
tubercular
groove
} |
|
| |
) Radial groove R
/.
i Deltoid tuberosity '/~ Deltoid _
{ 1 tuberosity
!
| Medial I
supracondylar |
'\ ridge [
\
Coronoid J
Lateral fossa
supracondylar |
/ Olecranon
fossa
Radial /
fossa // Me_dial
RN Lateral
Sopitiom Trochlea epicondyle

(a) Anterior view (b) Posterior view

20 Edratan e pubbateag o8 Bamparn Cummngs

Figure 1.2 The Humerus
(source: http://nmanningstudios.files.wordpress.com/2010/11.jpQ).

The humeral shaft is cylindrical proximally then flattens producing three distinct
surfaces: antero-medial, antero-lateral, and posterior surfaces with three borders:
medial, lateral and anterior borders, then ends in a lateral and medial ridges which form

the lateral and medial epicondyles respectively. The medial epicondyle further forms the


http://nmanningstudios.files.wordpress.com/2010/11.jpg

trochlea while the anterior side of the lateral epicondyle forms the capitellum (Harper et
al., 2013).

Two fossae are formed between the lateral and medial ridges on the anterior aspect
of the distal humerus: the coronoid fossa medially and the radial fossa laterally,

preventing anterior impingement to occur during flexion of the elbow (konin et al.,2013).

Posteriorly, the olecranon fossa, being located between the epicondyles, prevents
posterior impingement during extension. (Schaeffeler et al.,2013).

The supracondylar process or spur is a rare skeletal anatomical variant. (Stein-
Wexler, 2015). It is usually located 5 cm above the medial epicondyle with its length
ranging from 2 to 22 mm. Sometimes; it is continuous with Struthers’ ligament beneath
which the brachial artery and the median nerve run hence can be entrapped (MutnuRu
and PeRubhotLa, 2016).

Figure 1.3 Humeral supracondylar process
(source: https://radiopaedia.org/articles/supracondylar-spur).

Forearm bones

The ulna and Radius are the two parallel long bones of the forearm with the ulna

located medially and the radius laterally in the supinated anatomic position.

The ulnais a long bone with a prismatic shape with a large proximal extremity

contributing to a large bulk of the elbow joint. (Spies et al., 2015).
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