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Predictive value of oxygen
saturation in emergency
evaluation of asthmatic children

Gary C Geelhoed, Louis I Landau,
Peter N LeSouef

Asthma is the most common respiratory condition in
patients who present to emergency departments.' As
hypoxia is common in asthma2 we reasoned that the
severity ofan attack might be reflected by the degree of
arterial oxygen saturation. This may now be measured
simply, non-invasively, and reliably by pulse
oximetry.34
We undertook this study to assess the clinical

usefulness ofoxygen saturation as an objective measure
of the.severity of asthma in the emergency department
and as a predictor of outcome.

Patients, methods, and results
We studied 52 patients (31 male, 21 female; mean

age 6 (range 2-14) years) who presented to an emer-
gency department with acute asthma. All received
salbutamol aerosol (0-03 ml/kg of a 0 5% solution to a
maximum of 1 ml made up to 2 ml with normal saline)
given by an Inspiron 002220 nebuliser driven by 6
litres of air a minute. Assessments and treatments were
performed by staff unaware of the results of measuring
arterial oxygen saturation. Baseline saturation and
saturation at 30 minutes after nebulisation started were
measured with an Ohmeda Biox III oximeter (Ohmeda
Bioximetry Technology Inc, Boulder, Colorado).

Parents of children who were sent home were
contacted five days later and asked if their child had
presented again with asthma for medical care. If the
answer was "no"9 parents were asked: "Were you happy
with your child's condition following your visit to the
emergency department?" For those sent home a
favourable course was defined as not presenting again
for medical care and parents answering "yes" to the
second question. We noted those children admitted
who received intravenous treatment. Results are repor-
ted as means (SD) and were analysed by Student's t test.
Of the 24 children sent home, eight presented again

for medical care, and the parents of three others were
not happy with their child's condition after leaving the
emergency department. Figure (a) shows the arterial
oxygen saturation at presentation for all these groups.
The initial saturation of those who presented once
(93 5 (4 4)%) was higher than that of those who
presented twice (89-4 (2 0)%) (p<0 05). At 30 minutes
no difference was noted between those presenting
once (93-9 (-2-8)%) and those presenting twice (92-6
(1 -5)%) (figure (b)). Only those who presented twice
showed a significant increase in arterial oxygen satura-
tion from baseline to 30 minutes after nebulisation
(p<O*Ol).
The initial arterial oxygen saturation was highly

predictive of outcome. Saturation of91% was found to
discriminate between a favourable and an unfavour-
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Arterial oxygen saturation of52 children (a) before and (b) 30 minutes
after nebulisation. *=Sent home. O=Admitted. x =Parents
unhappy

able outcome. Of 13 children sent home with an initial
saturation of greater than 91%, only one presented
again. Eleven children who had an initial saturation of
91% or less were sent home; all but one of these
children had an unfavourable outcome.

Comment
Several important clinical points arise from these

data. Firstly, patients who have low initial arterial
oxygen saturation, even if they respond to salbutamol,
should always be treated with concern. Some of these
children may be better managed as inpatients or need
additional drug treatment if sent home. Secondly, an
increase in saturation in response to nebulised sal-
butamol in the emergency department does not neces-
sarily correlate well with a good outcome.
We emphasise that the initial saturation should not

be used as the sole criterion for judging the need for
admission, as some children who have severe asthma
are often admitted for stabilisation of management. In
our study the group who showed the best response to
bronchodilator treatment had a poor outcome. We
therefore suggest that when judging the severity of an
asthmatic attack in children doctors should give more
consideration to the initial arterial oxygen saturation
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than to the rise in saturation after bronchodilator
treatment.
Oximetry seems to provide a rapid and accurate

assessment ofacute childhood asthma in the emergency
department.

This study was supported by the Asthma Foundation of
Western Australia and the TVW Telethon Foundation.
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Through the endoscope balloon
dilatation of benign gastric
outlet obstruction

P I Craig, P E Gillespie

Traditionally benign gastric outlet obstruction that
has failed to settle with medical treatment has been
corrected surgically.' The recent development of wire
guided hydrostatic balloon dilators has offered an alter-
native to surgery, particularly in high risk patients.!->
This technique, however, requires radiological control
and fails in 26% of patients because of difficulties in
positioning both the guidewire and subsequently the
dilator through the stricture.' We report a recently
developed endoscopic technique for managing this
problem which does not require guidewire placement.

Methods and results
The procedure is usually performed during out-

patient endoscopy. The system is composed of a
180 cm polyethylene catheter with a built in guidewire
(Microvasive, Mass, USA). Near the tip is a low
compliance balloon 2 cm long. A 10 ml syringe is used
to inflate the balloon with water; the inflation pressure
is monitored by a gauge connected to the catheter.
Balloon catheters of increasing diameter (8-15 mm) are
introduced through a 2-8 mm or larger endoscope
biopsy channel. They are positioned to lie across the
stricture. The balloon is then inflated, held for 60
seconds, pulled back into the stomach, and then
deflated. The procedure is repeated until the stricture
is dilated to 15 mm.
From June 1986 to October 1987 14 patients

with benign gastric outlet obstruction were studied
prospectively. Their mean age was 68, and seven were
either aged over 75 or had an associated serious illness
which would have made an operation hazardous.
Thirteen patients had symptoms, while one asympto-
matic patient was found to have a pyloric stenosis
during a procedure indicated for endoscopic sphinc-
terotomy. Ten patients underwent a barium meal
examination before dilatation. All had evidence of
gastric outlet narrowing, and eight had gastric dila-
tation and barium retention. The diagnosis was con-
firmed in all patients by the failure to pass an 11 mm
diameter endoscope through the stricture. Eleven
patients had pyloric stenosis, two postbulbar duodenal
obstruction, and one stenosis of both outlets of a
Billroth 2 gastroenterostomy.

Dilatation was eventually successful in 13 of the 14
patients, as assessed by the passage of a therapeutic
endoscope (outer diameter 11-5 or 12-8 mm) through
the stricture and improvement in symptoms. There
were no complications. Patients required a mean of 1-9
(range 1-5) dilatation sessions, at six week intervals, to
achieve a successful result. In the one failure the
catheter could not be positioned through an eccentric
stenosed pylorus. In seven patients a repeat barium
meal three- 12 weeks after successful dilatation showed

JtE

Inflated balloon catheter with pressure gauge and siyringe assemblv

improvement. Eieven of the successfully treated
patients have continued long term treatment with
ranitidine and the two others have remained well after
only eight weeks' treatment. Despite symptomatic
improvement further dilatations (mean 1 4) were
performed in five patients because of endoscopic
evidence of restenosis. The mean time of follow up was
10 (range 1-16) months. Four of the six patients
followed up for over a year after successful dilatation
remained well without recurrence, while two others
required periodic dilatations to maintain endoscopic
patency.

Comment
Earlier studies using wire guided hydrostatic balloon

catheters resulted in symptomatic improvement in
67-83% of patients in whom stenoses were dilated.'- In
contrast, 93% of all patients (100% of dilated patients)
in this study achieved both symptomatic and objective
evidence of improvement. The procedure was well
tolerated and is technically easier to perform than wire
guided dilatation. The correct timing for follow up
dilatations is uncertain. Periodic procedures may
be unnecessary for asymptomatic patients with endo-
scopic evidence of restenosis whereas symptomatic
patients requiring repeated dilatations may eventually
need surgery. The short term results support the use of
this technique in high risk patients, but longer follow
up is needed to assess its place in the definitive
management of gastric outlet obstruction.

We thank Dr P N Francis for allowing us to include his
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