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CHAPTER 18
COMMON DYSFUNCTIONS OF THE
DISTAL ARM

By the end of this chapter you will understand:

* Anatomy
* DPathologies
o Epicondylitis
o Carpal Tunnel Syndrome
o De Quervain’s Tenosynovitis
* Treatment options
o Early intervention
o Exercise intervention
* Mobility/stability
= Movement

= What to avoid

Anatomy

The elbow is a hinge joint where the distal end of the humerus connects to the proximal ends of the
ulna and radius. The elbow has two degrees of freedom; flexion and extension, and allows rotation,
or pronation and supination of the forearm and wrist. The distal end of the humerus has two bony
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prominences called epicondyles. The proximal end of the ulna connects to the medial epicondyle and the
proximal end of the radius connects at the lateral epicondyle as shown in Figure 18.1. Because many of
the muscles that cross the elbow connect to the shoulder or wrist, a dysfunction at one joint can often
result in a dysfunction at the next proximal or distal joint.

Humerus

Lateral epicondyle Medial epicondyle

Radius

Figure 18.1 Elbow anatomy

Epicondylitis

Two common injuries to the elbow are lateral and medial epicondylitis, or tennis elbow and golfer’s
elbow that occur due to poor mechanics during activities with large force at the elbow joint. It is thought
lateral epicondylitis results from the overuse of the wrist and forearm extensors and supinator muscles;
however, the exact underlying cause is often difficult to discern (Ahmed et al., 2013). Often associated
with tennis, other activities such as typing or playing a piano, carrying heavy weights, or repetitive elbow
extension can also lead to lateral epicondylitis. Medial epicondylitis is often the result of repetitive eccen-
tric loading during wrist flexion and forearm extension coupled with elbow valgus and pronation during
activities such as golfing, overhead throwing, and swimming (Amin, Kumar, & Schickendantz, 2015).
Both medial and lateral epicondylitis have historically been thought of as inflammatory responses, or
tendonitis, the first phase of injury. However, repeated stress creates micro tears of the tendons resulting
in tendinosis, a degenerative process characterized by structural breakdown and irreparable fibrosis or
calcification (Ahmed et al., 2013; Amin et al., 2015).

The first line of treatment is to eliminate the movements that cause pain. When movements can be
performed with little discomfort, the next step is to restore a pain free range of motion (ROM), followed
by stability and mobility, and then movement. Similar to shoulder dysfunction, the elbow and wrist
can also be affected by scapular dyskinesis. Therefore, it is prudent to assess the scapula and correct any
dysfunctions as shown in Table 17.3. Please see Table 18.1 for specific guidelines for restorative exercises
for epicondylitis.
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Carpal Tunnel Syndrome

Carpal tunnel syndrome (CTYS) results from the compression of the medial nerve in the carpal tunnel.
The carpal tunnel is on the palmer side of the wrist. The floor and sides are made up of small carpal
bones and cartilage, and the top is the transverse carpal, or palmar ligament (Figure 18.2). High-load,
manual tasks, and repetitive pinching and finger tapping activities can create pressure in the carpal
tunnel, causing swelling and edema (Ballestero-Perez; 2017; Levinson, 2015; Oatis, 2017). The median
nerve is one of three major nerves that innervate the forearm and hand (Figure 18.2). Entrapment of
the median nerve in the carpal tunnel due to swelling can cause tingling, pain, numbness, and weakness
in the hand and fingers (Oatis, 2017). Additionally, CTS is often bilateral as the swelling can be caused
by obesity, diabetes, arthritis, or hypothyroidism (Burton, Chesterton, & Davenport, 2014).

Transverse carpal ligament

———&® Median nerve

e Flexortendons

Figure 18.2 Carpal tunnel

On the ultraconservative end, CTS may resolve on its own in 12-15 months with splinting and
avoiding aggravating activities. On the more aggressive end, surgery to release the transverse carpal
ligament may be needed if conservative treatments fail. Non-steroidal anti-inflammatories (NSIADS),
splints, and corticoid steroid injections are considered the most effective intervention for CTS. Regardless,
restorative exercise should be part of a comprehensive treatment plan.

The goal of a restorative exercise program is to improve ROM while reducing pain. Although the
research is limited, nerve and tendon gliding have been shown to be effective for mobilization, it is
suggested they be incorporated during later stages of therapy or avoided altogether due to potential
stretching of the median nerve (Ballestero-Perez; 2017; Carlson et al., 2010; Levinson, 2015). All other
exercise treatments should begin with isometrics, followed by isotonic, eccentric, and then concentric
(Levinson, 2015). See Table 18.1 for specific guidelines.
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De Quervain’'s Tenosynovitis

De Quervain’s tenosynovitis or De Quervain’s disease is characterized by pain at the base of the thumb at
the first dorsal compartment (Howell, 2012; Levinson, 2015; Rabin, Israeli, & Kozol, 2015). Tenosynovitis
is the inflammation of the fluid-filled sheath (the synovium) that surrounds a tendon, typically leading
to joint pain, swelling, and stiffness. Considered an overuse injury, movements requiring tight gripping
such as golf and fishing, or repetitive tapping such as texting and typing, as well as other activities where
the hand twists and bends, such as knitting, can cause tissue micro-trauma that result in the thickening
of the extensor retinaculum of the wrist, leading to pain and swelling. Finkelstein’s test, when the thumb
and ulnar are tightly grasped and the hand is quickly deviated resulting in sharp pain, is the best way to
differentiate De Quervain’s tenosynovitis from other conditions (Howell, 2012). The treatment protocol
for De Quervain’s tenosynovitis is similar to CTS and can begin once the inflammation is controlled.
Table 18.1 indicates specifics.

Table 18.1

Recommencded restorative exercises for distal arm dysfunction

Dysfunction Early intervention Stability/Mobility Movement Avoid Sets/Reps
Lateral Stop painful Assess scapula Multi-joint exer-  Strenuous Low resis-
Epicondylitis movements Passive wrist flexion  cises that replicate weightlifting tance, high
Restore pain free Resisted wrist exten-  ADLs reps. 3 sets
ROM sion with supported ~ Rows 15-20 reps
Restore coordination elbow in flexion Shrugs
External rotation Lat pull downs
Ts and Ys (prone and
standing)
Medial Stop painful Assess scapula Multi-joint exer-  Isolation Low resis-
Epicondylitis movements Wrist extension and cises that replicate movements tance, high
Restore pain free forearm supination ADLs Full elbow reps. 3 sets
ROM with supported elbow  Stabilization, extension 15-20 reps
Restore coordination in flexion pushing, Heavy bicep curls
and pulling
movements
Carpel Tunnel NSAIDS Werist extension/ Yoga Until pain
Corticosteroids flexion Gripping exercises subsides:
Splinting Radial and ulnar Wrist flexion and
Reduce aggravating  deviation extension >30
activities Forearm pronation/ degrees
supination Radial and ulnar
Finger flexion/ deviation

extension
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De Quervain’s NSAIDS Wrist extension/ Gripping exercises Until pain
Tenosynovitis Corticosteroids flexion subsides:
Splinting Radial and ulnar Wrist flexion and
Reduce aggravating  deviation extension >30
activities Forearm pronation/ degrees
supination Radial and ulnar
Finger flexion/ deviation
extension

Ahmed, et al., 2013; Amin et al., 2015; Ballestero-Perez; 2017; Carlson et al., 2010; Howell, 2012; Levinson, 2015;
Rabin, Israeli, & Kozol, 2015

Discussion and application

1. What are some of the causes of epicondylitis and describe the major focus of restorative exer-
cises and the rationale behind it.
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