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Malalignment of the shoulder after stroke

R G SMITH, J G CRUIKSHANK, SHELAGH DUNBAR, A J AKHTAR

Abstract

One hundred and ten consecutive patients (51 men,
59 women) admitted to a stroke unit were studied for
radiographic changes at the shoulder on the affected
side. Malalignment was found in 51 (46%) patients, of
whom 37 (72-5%) had changes on the initial x-ray film
and a further 14 (275%) developed malalignment over
the following 12 months. These findings indicate that
malalignment of the shoulder is common in the early
stages of a stroke and may be missed unless radiographs
are taken with the patient erect and the arm unsup-
ported. Malalignment may lead to delay and limitation
in restoration of function. The consequences of mal-
alignment can be prevented by correct handling, posi-
tioning, and full passive movement of the shoulder
from the onset of the stroke.

Introduction

Several studiesl-6 have shown that the prevalence of sub-
luxation of the affected shoulder after a stroke is between
17% and 60%. No changes have been reported in non-hemiplegic
controls.3 Since all of these studies have been retrospective,
we do not know whether the changes of subluxation take place
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soon after the stroke or as a later result of paralysis and disuse.
To determine the incidence and time of occurrence of sub-
luxation, we decided to examine prospectively patients with
acute stroke for malalignment of the shoulder and record the
progression of the condition and its association with the degree
of paralysis.

Patients and methods

A prospective study of 110 consecutive admissions to the stroke
unit at the Royal Victoria Hospital, Edinburgh, was planned with
the aim of following up each patient for one year. The criteria for
admission to the stroke unit have been described.7 The patients
were examined within 24 hours of admission and the following
information collected: date of onset of stroke; date of admission to
the stroke unit; affected side of body; grade of power in affected
upper limb at the elbow (using the Medical Research Council scale
0-5); and the relevant history, especially of a previous stroke.

If the patient's condition permitted, radiographs of both shoulders
were taken with the patient both supine and erect with the arm un-
supported. Radiographic examination was repeated at one, two,
three, six, and 12 months. The date of death was recorded if it oc-
curred during the 12 months. At the end of the study all the radio-
graphs were examined and abnormalities noted. The two independent
examiners (RGS and JGC) had no difficulty in interpreting the
grades of malalignment.
The 110 patients comprised 51 men and 59 women with a mean

age of 72-6 years (range 59-93) for men and 75-3 years (range 61-93)
for women (table I). Seventy-nine patients were admitted within
48 hours of the onset of the stroke, 51 on the same day. Two patients
were not admitted until more than 14 days after the stroke. In 59
patients the left arm was affected and in 51 the right. Various degrees
of paralysis of the affected upper limb were found. Forty-one of the
110 patients died within a year of their stroke, 21 within the first
month. Ten patients were lost to follow-up as they left the Edinburgh
area, and 27 were discharged from follow-up before 12 months as
they had made a satisfactory recovery. Thirty-two patients were
followed to the end of the study.
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Results

Fourteen patients were too ill initially to have erect radiographs
taken. At the first radiographic examination 37 of the remaining
96 patients had changes of malalignment, and a further 14 developed
changes at subsequent examinations (table II). The overall incidence
was therefore 5300. Forty-six patients presented with complete
paralysis of the arm, of whom 28 (60°0 ) showed malalignment.

TABLE I-Age and sex of patients

Sex
Age (years) No of patients (°,)

Male Female

<65 3 2 5 (4-5)
65-74 34 27 61 (55-5)
75-84 13 25 38 (34 5)
_0185 1 5 6 (5 5)

Total 51 59 110 (100)

TABLE iI-Incidence of malalignment of shoulder at initial and subsequent
radiographic examinations

No of new cases
Time of No of patients

examination examined Men Women Total

On admission 96 18 19 37
At:

1 Month 76 4 4 8
2 Months 71 1 1 2
3 Months 65 1 1 2
6 Months 53 1 1
12 Months 32 1 1

Total 24 27 51

The degree of malalignment was assessed on a four point scale:
grade 0, normal; grade 1, loss of parallelism between glenoid cavity
and articular surface of humeral head; grade 2, moderate subluxation;
and grade 3, severe subluxation. Fig 1 shows the degrees of mal-
alignment shown on the erect film. This was assessed as grade 1 in 33
of the 37 patients who showed malalignment on admission and as

grade 2 in the other four; one of these four had had a stroke on the
same side six years previously and the other three had been admitted
within 24 hours of their first stroke. Grade 1 changes developed in a
further eight patients during the first month and in a further six
over the 12 months. Three patients had changes on the contralateral
shoulder caused by a previous stroke (two, grade 1, one, grade 2).
There was no significant difference between the sexes in those patients
with shoulder malalignment (Student's t test).

Normal
(grade 1 )

Loss of parallelism
(grade 1 )

Moderate
subluxation
(grade 2)

Severe subluxation
(grade 3)

Degree of malalignment of shoulder joint.

The patients were re-examined at intervals over 12 months.
Study of the initial and subsequent radiographs showed improvement
in 11 patients and deterioration in 21; only three of the 21 patients
had no evidence of malalignment on their initial radiographs. In
19 cases there was no change, but most of these patients were subse-
quently lost to follow-up or died before the end of the study. Sub-
luxation (grade 2 or 3 changes) occurred in 15 (16%) patients, four
initially and 11 subsequently over 12 months.
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Of the 65 patients examined after three months, 30 (46%) had
some degree of malalignment (table III); the corresponding figures
at six and 12 months were 22 of 53 (42%) and 10 of 32 (31%) re-
spectively.

TABLE iii-Grade of malalignment at three, six, and 12 months after
stroke

Grade 3 Months 6 Months 12 Months

0 35 31 22
1 20 15 4
2 9 7 5
3 1 0 1

Total No of cases 65 53 32

Discussion

Subluxation of the shoulder after stroke has long been known
to occur2 5 8 9 and may vary from a few millimetres of mal-
alignment to complete dislocation.2 Malalignment is therefore
a more appropriate term than subluxation.
The stability of the normal shoulder depends mainly on the

support of the surrounding muscle cuff4 as the joint capsule
has to be sufficiently loose to allow the normal range of move-
ment. After a stroke there is a period of initial flaccid paralysis
in 90% of cases,6 which can last in some patients for less than
24 hours. During this time of flaccidity the gravitational pull
of the affected arm on the musculature of the paralysed shoulder
causes stretching of the joint capsule,5 as has been shown by
arthrography.2 The gravitational pull readily leads to over-
stretching of the muscles surrounding the joint and pre-
disposes to malalignment of the shoulder. Early malalignment
may also be due in part to faulty lifting of the patient by at-
tendants in the early stages of the stroke.4 Malalignment of
the shoulder may be seen on a routine chest radiograph, but
radiographs of the joint itself with the patient erect and the
arm unsupported are needed to confirm this.2-4 6 l0 The present
study has confirmed that the conventional supine radiograph
of the shoulder is of no value in detecting malalignment and may
be misleading. The same is true of the appearance of the shoulder
on a standard chest radiograph, although subluxation may be
evident in advanced cases. Even with the patient erect mal-
alignment may be missed if the affected arm is held in abduction
during radiography.3 6 The present study has shown that
malalignment of the shoulder after stroke usually occurs during
the initial period of flaccidity and is by no means always a
consequence of prolonged paralysis or disuse. Of 51 cases of
malalignment, 37 (72-5%) were recorded on initial radiography,
and only 14 (27 5%) developed subsequently over 12 months.

Previous studies1-6 have described subluxation of the
shoulder, and the present study detected 15 (16%) patients
with moderate or severe subluxation (grades 2-3). This figure
of 16% should, therefore, be compared with the wide variation
in prevalence rates previously reported in retrospective studies
in which the interval between the occurrence of the stroke and
the radiographic examination differed widely.'2-6

Malalignment was correlated with the degree of paralysis
but not with age, sex, or side of affected limb. Spasticity was
not an important aetiological factor. No statistical difference
was observed in mortality between those with and without
malalignment. Increasing malalignment occurred in 41% of
the 51 patients during the follow-up period. Early diagnosis
of malalignment by erect radiographs of the shoulder after a
stroke are necessary to avoid subsequent subluxation, which
will cause a delay in successful rehabilitation.

Correct positioning in bed and adequate support of the
flaccid shoulder are essential when the patient is lifted or moved.
The prevalence of subluxation in stroke can be reduced to less
than 5% by using these techniques.6 Junior nurses and other
people handling the patient, including relatives, should be

IV
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taught to put the shoulder through its complete range of
movement several times a day and to use the Australian tech-
nique when lifting the patient.4 51011 A sling was first suggested
in 195212 to prevent subluxation and frozen shoulder, and there
has been considerable disagreement concerning its use. The
main disadvantages are that it interferes with body image, the
postural support of the arm, good gait training, and reciprocal
arm swinging.2 13 Correct handling of the patient in the early
stages of a stroke is crucial in preventing the consequences of
malalignment of the shoulder.

We thank the doctors, nurses, and rehabilitation staff of the Royal
Victoria Hospital, Edinburgh, for their co-operation; Mrs 0 Brodie
for taking the radiographs; Professor J Williamson for his helpful
criticism; and Mrs A Burt and Miss K Hamilton for their secretarial
help.
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Objective test for food sensitivity in asthmatic children:
increased bronchial reactivity after cola drinks

N WILSON, H VICKERS, G TAYLOR, M SILVERMAN

Abstract

Ten asthmatic children with a history of cough and
wheeze after drinking a cola drink performed histamine
inhalation tests before and 30 minutes after a drink of
Pepsi-Cola, soda water, and water on three separate
study days. There was no significant change in baseline
peak expiratory flow after any of the three drinks.
Sensitivity to histamine was increased after the cola
drink (p <0 005) but was not significantly different after
soda water or water.
The detection of change in sensitivity to histamine

appears to be a simple and effective method of testing
for food sensitivity in asthma.

Introduction

The overall importance of food sensitivity in childhood asthma
is unknown. Several substances such as nuts, eggs, milk,
chocolate, and fish' as well as food additives such as sulphur
dioxide, benzoate, and tartrazine' cause wheezing in asthmatic
subjects. When the reaction is severe and immediate, diagnosis
is not a problem. Sometimes, however, the symptoms are mild,
intermittent, or delayed, and a proportion of subjects with a
history of such wheezing do not respond to an oral challenge
test.' 2 In a pilot study we found that five asthmatic children
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giving a definite history of symptoms of cough and wheeze after
a cola drink failed to show any change in their peak expiratory
flow measured before and serially for two hours after an oral
challenge. We suspected that rather than inducing airways
obstruction directly the cola had its clinical effect by enhancing
airways reactivity, so that common environmental provoking
factors such as exercise could more readily precipitate an attack
of asthma.
We designed the present study to compare airway sensitivity

to inhaled histamine before and after an oral challenge to see
whether a change in the degree of airway hyperreactivity might
account for the alleged symptoms of cough and wheeze. Cola
was chosen as the test substance as we had already shown no
gross change in resting peak expiratory flow after such a drink
and it was easy to eliminate from the diet preceding the test.

Methods

Ten asthmatic children giving a history of cough and wheeze after
a drink of cola were selected (no particular brand was specified).
Their mean age was 13 2 years (range 7-17), and nine were male.
They attended the laboratory on three separate days but at the same
time of day on each occasion. Beta-agonists were stopped for at least
eight hours and sustained-release aminophylline for 24 hours before
each study period. None of the subjects were taking cromoglycate,
inhaled steroids, or an antihistamine preparation. Nine were from the
Indian subcontinent.
A standard protocol was used on each of the three study days.

After baseline peak expiratory flow had been recorded with a Wright
peak flow meter (the maximum value over three attempts was accepted)
histamine challenge was performed after the method described by
Cockcroft et al.3 After inhalation of a control solution of 0 9%/O saline
for two minutes increasing concentrations of histamine were inhaled
for two minutes each, at five-minute intervals, from a Wright nebuliser.
Peak expiratory flow was recorded 30, 90, and 120 seconds after the
end of each inhalation. The procedure continued using doubling


