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Summary  Hypoxaemia during  oesophagogastro-

duodenoscopy is well documented and
contributes to cardiac arrhythmias and occasional deaths.
from endoscopy. In 50 patients sedated with intravenous
midazolam and examined with a large-diameter endoscope,
oxygen desaturation was abolished by giving oxygen (2
litres/min) by way of nasal cannulae throughout the
procedure.

INTRODUCTION

UPPER-GASTROINTESTINAL endoscopy with modemn
fibreoptic instruments is generally a safe procedure in
experienced hands, with a mortality of less than one in five
thousand.! Reviews of the major complications of
oesophagogastroduodenoscopy (OGD) suggest that
cardiopulmonary difficulties account for 50% of the
morbidity and 60% of deaths from the procedure.>® The
cardiac arrhythmias often observed during both OGD™
and fibreoptic bronchoscopy'®? are most commonly
associated with periods of maximum oxygen desaturation.2
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Arterial hypoxaemia during OGD is well docimented_ 7431+
We have reported that significant hypoxaemia occurred in
15-20% of patients and was due to a combination of the
depressant  action’ of—the - premedication Causing
hypoventilation and the obstructive effect of the endoscope
on the patient’s upper airway.? In many endoscopy units.
midazolam is replacing diazepam as the intravenous sedativc
of first choice.”* We have shown that, as with diazepam,
many elderly patients require extremely small doses of
midazolam to achieve adequate levels of sedation. % :
We now report the effect of supplementary oxygen on
OXygen saturation in 50 patients undergoing endoscopy and
cornpare the findings with those previously reported in 100
patents in whom no supplementary oxygen was given.®

PATIENTS AND METHODS |

50 consecutive patients awtending for endoscopy on 1 day of the
week were studied in the same way as previously described®® except
thatoxygen was given by way of nasal cannulae. Informed consent
was obtained from all patients. For 48 of the 50 padents ventilatory
function tests (forced expiratory volume in 1s. [FEV,], forced vial
capacity (FVC], and the ratio of these two, all expressed as
percentage predicted) were carried out. Each patient was fitred with
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TABLE {1 DISTRIBUTION OF OXYGEN SATURATIONS
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TABLE NL-CHANGES TN MEAN (SD) OXYGEN SATURATION

~ thus, byimplication;
OGD has centred on reducing the dose of sedation used,
when possible avoiding. - simultaneous - sedation with
narcotics such as pethidine of ‘Fentanyl’,** and using an
endoscope of smaller diameter "(8:5 mm) to minimise
mechanical obstruction of the upper airways.”*®

Mean (SD) oxygen saturation (%). -

— Men (n=29) | Women(n=21) | Toul @=50) .
Bascline 956 (1) 959 (18) 957(18)
On oxygen 981 (1-2) 976 (1'T) 97-9(1-4)
After midazolam 97:5(1'5) 973 (2:2) 97-4(1-8)
During endoscopy | 970(19) 952 (54) 963 (38)

an induction plethysmograph vest (P. K. Morgan Lid, Chatham,
Kent) to record rate and depth of respiration throughout the

All patients underwent endoscopy lying on the left side, after
receiving a spray (4% lignocaine) to anaesthetise the back of the
throat. An ear oximeter (Hewlett Packard, Co 4720 1A Santago,
California) was artached to the right ear to record contnuously the
patient’s oxygen saturation throughout the procedure. After
baseline oxygen saturation had been recorded, 2 litres of oxygen
were delivered per minute by way of nasal cannulae for the rest of
the procedure. Once 2 new baseline oxygen saturation had been
reached and a baseline respiratory rate and excursion established, an
intravenous injection of midazolam (‘Hypnoval’, Roche) was given
as previously described.? The intubation was not started until
oxygen saturation had stopped changing and a new baseline had
been reached.

The endoscopy was carried out by G. D. B. in all patients; in 48,
the Olympus GIFT forward-viewing instrument was usedand in2
the smaller Pentax 28 FGA inscrument.

Changes in oxygen saturaton were assessed by means of the
paired Student’s ¢ test and p values cited are two-sided. -

RESULTS

21 women and 29 men were studied. All features were
similar to those of the previously reported patients® (table I).

. After the administration of 2 litres/min oxygen, the patients’
mean (SD) oxygen saturation rose significandy from 95-7%
(1-8%) 10 97:9% (1-4%) (range 92-100%; p <0-001). After
the injection of midazolam, ‘the respiratory excursion was
reduced in 40 of the 50 patients (80%) but no effect was
noticed in the remaining 10. Despite the sometimes
pronounced hypoventilation, the lowest recorded oxygen
saturation between the start of the injection of midazolam
and intubation did not change (97-4% [1-8%]; range
_90-100%). In our prévious series?” oxygen saturation fell to

92-1% (4:2%; range 73-98%) whiéni respiratory excursion "~

was similarly suppressed. The distribution of oxygen
saturations is shown in table IL.

During the endoscopic procedure, the lowest recorded
oxygen saturation fell only v
this series to 96-3% (3-8%; range 79-100%; table 111). In
contrast, in the previous series® thie mean lowest OXygen

_ saturation recorded during endoscopy fell significantly
89-0% (7-0%; range 51-985%). L -

The mean (SD). change from baseline in oxygen

saruration after midazolam was +1:7% (1:3%),in patients

i o

very slightly (not significantly) in —

" Discussion of methods

- who received oxygen and —33% (3-4%) in those who did

not (p <0-0001 in each group). The mean changes during
endoscopy . were: +0-48% (36%) and —64% (7°3%),
respectively (p < 0-0001 in each group).”~, T

Thiss, administration of oxygen (2 fitres/min) by way-of--
nasal cannulae largely prevents hypoxaemia during OGD.
A’ similar . effect . of -supplementary’. oxygen ° during
bronchoscopy is well documented, and it is surprising
that this method has, to our knowledge, not previously been

of

. Although endoscopy
intravenous sedadon, the procedure is less well tolerated”
and patients are reluctant to undergo it again. Small
endoscopes (8:3 mm) are better tolerated but they
are less durabie, and the image quality is poorer, and
biopsy samples smaller™ Furthermore; larger instruments
(12-15 mm diameter) are increasingly being used for
therapeutic procedures, such as laser photocoagulation,
electrodiathermy, and thermal cautery. It is easy to see how
profound hypoxaemia foliowed by serious cardiac
arrhythmias might occur if such procedures were carried out
by means of large-diameter instruments in sick, bleeding,
elderly patients, many of whom may have a history of
cardiac disease.”

. In our present series, we have largely prevented
hypoxaemia during OGD despite giving adequate doses of
intravenous sedation and using one of the largest endoscopes
available. On the basis of our study, we strongly
supplementary oxygen should be used in elderly patients,
particularly those with a history of cardiovascular disease.
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