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ABSTRACT

The objective of this thesis is to propose a methodology of
"

the evaluation of the effectiveness of therapeutic ultrasound and

exercise in physiotherapy outpatients with shoulder stiffness. The

comparison group is to obtain exercise alone. The results of the

study are to be analysed using an analysis of covariance with

suspected confounding variables as the covariates.
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CHAPTER 1

INTRODUCTION

The following text provides a research deslgn aimed at answer~ng

the question: Is a treatment programme of ultrasound and exercise more

effective than exercise alone, when applied to physiotherapy outpatIents

with shoulder stiffness? Should~r stiffness which is also known as

frozen shoulder or adhesive capsalitis is commonly seen in major medical

centre physiotherapy practices (at least 25 cases per year). Therapeutic

ultrasound is the most frequently used electrotherapy modality in a

physiotherapy practice. It is believed to be of value in joint contractures

resulting from tightness or scarring of caps~lar tissues, however, no

randomized clinical trials have been employed to demonstrate this benefit.

Ultrasound equipment is costly and treatment requires 'conti~uous patlent-

therapist contact. By carrying out this study the effectiveness of the

modality in combination with exercise on shoulder joint stiffness can

be ascertained.

The text is organized in a manner as to offer the redder initially

information on the shoulder joint and considerations of frozen shoulder.

This in turn is followed by a section on the treatment of frozen shoulder

with special reference to ultrasound and exercise. After thlS appears,
the bulk of the text which focuses on the research design and methodological

considerations. This section is followed by a chapter on statistical

analyses. Finally, there appears a brief section on ethics which is

followed by a sun~ary.



CHAPTER 2

BAtKGROUND CONSIDERATIONS OF FROZEN SHOULDER

2.1 Introduction

This chapter provides the reader with an overview of the

relevant anatomy of the shoulder complex, the pathology and patho

mechanlcs of frozen shoulder. Also included are descriptive statistics'

on frozen shoulder including sections on causation and the clinical

course of the condition. This information is presented ln order to

provide the reader with a baseline knowledge of frozen shoulder in

order to facilitate the reading of sUbsequent chapters.

2.2 Anatomy of The Shoulder

2.2.1 Static

The shoulder girdle is composed of the humerus, scapula,

clavicle, sternum and ribs. The glenohumeral, scapularhumera1, acromio

clavicular, scapulocostal, sternoclavicular, costosternal and costo

vertebral joints are all important in allo\'1ing full shoulder movement

(Callliet, 1974).

It is the glenohumeral joint to \'Jhich the term frozen shouldel'

or adhesive capsalitis applies and it is for this reason that the text

will offer a more extensive account of its anatomy.

The glenohumeral joint is the articulation between the glenoid

fors~ of the scapula and the head of the humerus. The glenoid fossa

is shallow and somewhat pear shaped. It is covered with articular

hyal)ne cartilage with the circumference being further protected by a

2

/
\ I



3

flat rlm of fibrocartilage krtown as the glenoid labrum. This structure

acts both to ~ushion the fossa against the impact of the humeral head

and to deepen the fossa to aid in stabilizing the glenohumeral joint.

The head of the humerus represents a third of a sphere. Its axis forms

with the axis of the shaft of the humerus an angle of approximately

135 0 and \'Jith the frontal plane an angle of approxihlately 30°

(KapandJi,1970).

The glenohumeral capsule is the ligmentous structure which

attaches the humerus to the scapula. The capsule is variable in its

configuration but it generally originates from the circumference of

the glenoid labrum and the bone surrounding it and inserts distally on

the ~uperior aspect of the anatomical neck of the humerus and into the

periosteum of the humeral shaft. The capsule is thickened anteriorly

by the superior, middle and inferior glenhumeral ligaments. These

ligaments and the recesses formed between them have been shown to be

somewhat variable (DePalma, 1954). The capsule is also reinforced

anteriorly by the coracohumeral ligament.

Lining the joint capsule is a synovial membrane. This membrane

blends with the articular cartilage on the head of the humerus and

extends to the bicipital groove and is reflected over the biceps

tendon.

In addition to the capsule, the glenohumeral stability is

further enhanced by a group of muscles known as the rotator cuff.

Thus, posterior dynamic stability is offered by teres minor and infra

spinatus muscles, superior stability by the supraspinatus muscle and

anterior dynamic stability offered by the subscapularis muscle.



.'
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Fig. 2.1 Illus'tration of seven joints: the glenohumeral, scapularhumeral,
acromioclavicular, scapulocostal, sternoclavicular, costosternal and
cos tovertebra 1.
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2.2. 2 Dynami c

The shoulder joint is considered to be a multi-axil ball and

socket joint with three degrees of freedom (Gardner, Gray, O'Rahilly~
):j.~'

1969). Movements permitted to occur at the shoulder joint are: fi~xion,

extension, abductor, adduction, medical and lateral rotation and circum-

duction. In order to permit the humerus to move, into elevation a

simultaneous occurrence of abduction of the arm and depression of the

humeral head is required to prevent impingment of the greater tubercle

on the coracoacromial ligament.

The arm can be fully adbucted and elevated overhead to produce

a range of motion of 180°, Of this 180°, 120 of it is considered to

occur at the glenohumeral joint and 60° due to scapular rotation

(Gardner, Gray, Q'Rahilly, 1969; Cailliet, 1974). Thus, for every 15°

of elevation a glenohumeral joint contribution of 10° and a scapular

contribution of 5° is considered to constitute normal scapula-humeral

rhythm.

2.3 Historical Overview of Frozen Shoulder
"

Duplay (1872) first described a condition which differed from

arthritis in its symptoms and clinical course. At that time it was

believed th~ subacromeal bursa to be responsible for causing the pain

and dysfunction of the shoulder. Codman (1934) observed that 'shoulder

pain and stiffness could occur withqut apparent exogenous influences
,

and he classified this condition separately from p~riarthritis of the

shoulder. Cadman's name for this condition was "frozen shoulder"--a

term which was generally accepted and used synonymously with restrictive
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humero-scapular periarthritis. Codman believed the condition to be

caused by tendonitis of the short rotators of the shoulder. Neviaser (1945)

demonstrated that the joint capsule was the site implicated in frozen

shoulder. Presently shoulder stiffness occuring as a result of capsular

contracture and adhesion~ is known as frozen shoulder, adhesive

/

capsu1itis or restrictive humero-scapu1ar periarthritis.
l

\ I.

2.4 Frozen Shoulder PathQ10gy

NeviA1945) has described the pathologic changes in patients.

with "frozen ~~~der" as being 'd thickening and cantracture of the joint

capsule which ~es adhered to the humeral head. Also present are

microscopic reparative inflammatory changes in the capsule with the

possibility of'chr0nic inflammation denoted by fibrosis and perivascular

infiltration.

Nelson (1952) and Harmon (1958) both reported finding of signif-

icantly reduced joint volumes in patients with "frozen shoulder" when

-compared to normal shoulders. Lundberg (1969) states that the volume

of the joint is related to the severity of the disease.

Lundberg (1970) has demonstrated an increased concentration of

glycosaminoglyian in the capsule of frozen shoulders compared to normal

shoulders. The significance of this fact is presently unknown.

Radiological examination reveals no abnormalities other than

osteopenia or cystic change in the head of humerus (Lundberg, 1968).

Arthography demonstrates a decrease in the volume of the joint capsule

and a loss of the normal axillary pouch.
, >
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2.4.1 Patho-Mechanics

The contracture of the joint capsule produces a functional

limitation of movement which Cyriax (1976) describes as a capsular

pattern. This pattern is identified by an overall restriction of

glenohumeral joint range with abduction being limited more than flexion

and external

Minimum Incidence

Descriptive Statistics2.5

2.5.1

rotation being limited more~n

I
I

(

internal rotation.

Due to inadequate sampling procedure no true estimate of

prevalance can be presented. Lundberg (1969) reported for the year of

1965; 72 cases were recorded in the hospital of Malmo. The population

at risk was determined to be 3,400 which results in a minimum prevalence

estimate of 2%.

2.5.2 Sex and Age Distribution

In 232 cases of frozen shoulder Lundberg (1969) reported that

58% were female and 42% male. The mean age at onset was 52± a standard

deviation of 7 years for women and 55± a standard deviation of 7 years

for men. Cadman (1934) stated that in 100 cases of frozen shoulder, 58

were women with an average age of 52 years. Stratford (1980) found in

23 cases of frozen shoulder 52% were female and 48% male. The mean age

for the females was 60± a standard deviation of 7 years and for the

males 58± a standard deviation of 7 years. Hamer (1976) reported that

in 31 cases of frozen shoulder 16 were female and 15 male. The combined

mean age was 59 years with a range of 41 to 75 years.






























































































































































