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series the most striking neonatal effect was on blood pressure:
the difference between the two groups was highly significant
(p <0 02) on the first day and remained so (p <0 01) for the next
two days. The initial protocol was devised for an observation
period of three days: we do not know how long it took for these
haemodynamic variables to return to normal.

Beta-adrenergic-blocking agents are among the most potent
antihypertensive drugs. They control blood pressure much
better than methyldopa.1 Our findings, however, justify caution
in their use during pregnancy. The newborn infant may be
considered to be at risk and the delivery have to be performed
in a skilled medical environment. We suggest that such babies
should be admitted for a few days to a neonatal unit.

Requests for reprints should be addressed to Dr C Tchobroutsky,
Maternite de Port Royal, 123, Boulevard de Port Royal, 75014 Paris,
France.
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Position of patient and respiratory function in immediate
postoperative period

W J RUSSELL

Abstract

Respiratory function was studied in 19 patients placed
in both the supine and sitting positions in the early
postoperative period. Although the sitting position was
expected to improve respiratory function, no such
advantage was found; instead, a small but statistically
significant deterioration in arterial oxygenation was
found in most patients when sitting up.

It is concluded that no respiratory benefit should be
expected from sitting patients up in the early post-
operative period.

Introduction

Arterial oxygen tension is affected by many factors. Age and
lung disease affect matching of ventilation and perfusion and
are well recognised as impairing arterial oxygenation. In patients
undergoing general anaesthesia a further decrease in oxygenation
is common and usually extends into the postoperative period.
The decreased oxygenation in the postoperative period appears
to be a combination of intrapulmonary shunting and inequality
between ventilation and perfusion and is more severe with
increased age.' The increased inequality between ventilation
and perfusion is thought to be related to small-airway closure
and thus is affected by factors such as upper abdominal surgery
that reduce the functional residual capacity.2 Probably the
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reduction in functional residual capacity causes more of the
tidal volume to be within the closing volume and this change in
relation is the main reason for the increased alveolar-arterial
oxygen gradient.

In normal subjects posture affects the functional residual
capacity, the relation between tidal volume and closing volume,
and the alveolar-arterial oxygen tension gradient.3 A change
from sitting to lying decreases the functional residual capacity
of the lungs and is associated with an increased alveolar-
arterial oxygen gradient if the proportion of the tidal
volume within the closing volume is increased. If making
postoperative patients sit up increased their functional residual
capacity, less of their tidal volume would be within the closing
volume and alveolar-arterial oxygen tension gradient would
decrease. To examine this hypothesis patients in this study
were alternately positioned sitting up and supine and their
oxygen tensions measured.

Patients and methods

Nineteen patients were divided randomly into two groups. Nine
were allocated to a sitting-supine-sitting sequence and 10 to a
supine-sitting-supine sequence. Thus each patient was assessed in
three positions, the first and third being identical. All patients were
undergoing uncomplicated abdominal surgery and gave informed
consent. The study was approved by the research review committee
of the hospital. Each patient received an opiate and atropine pre-
medication. Anaesthesia was induced with thiopentone and main-
tained with nitrous oxide and oxygen, a relaxant, and further
analgesia given intravenously as necessary. During operation a
radial artery cannula was inserted percutaneously and flushed with
heparin saline.

Postoperatively patients were allowed to recover for 30 to 60
minutes before the study was begun. During this time they were
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made comfortable with small increments of narcotic analgesic given
intravenously. Five patients required additional increments of
intravenous analgesic during the study. On arrival in the recovery
ward all patients were given 100% oxygen at 8 1/min through a
face mask, which was continued until the study began. No patient
was studied until he was co-operative and comfortable and could lift
his head from the pillow. When stable the patient was given oxygen-
enriched air through a 35% Ventimask with 8 1 oxygen/min and
placed in the first allocated position. Arterial samples were taken
15 and 20 minutes later. After the second (20-minute) sample the
patient was placed in the next position and arterial samples again
taken 15 and 20 minutes later. The patient was then restored to the
first position and arterial samples taken 15 and 20 minutes later.
"Sitting" was at about 45° with the head of the trolley or bed
propped up.

All blood samples were taken anaerobically from the radial artery
cannula into heparinised glass syringes. The samples were stored in
iced water for a maximum of one hour and analysed with a Corning
175 automatic blood-gas analyser. The analyser was checked with a
two-point calibration immediately before use. All blood samples
were measured in duplicate and temperature corrected. The
reproducibility of the duplicates for oxygen was 0-188 i SEM 0-017
kPa (1 41±0d13 mm Hg) and for carbon dioxide 0-0812 10-00823 kPa
(0-6 +0-06 mm Hg) (n= 114 pairs for both gases).

Statistical analysis was done with Wilcoxon's matched-pairs
signed-rank test using the actual arterial gas values obtained in the
second position and the average of the values obtained in the first
and third positions.

Results

Eleven men and eight women were studied, their ages ranging
from 18 to 87 years and weights from 43 to 89 kg. Ten patients
underwent lower and nine upper abdominal surgery. Seven patients
were smokers. Five patients, three of whom began supine and two
sitting up, required additional narcotic intravenously during the
hour of study.
The figure shows the patterns of change in arterial oxygen and

carbon dioxide tensions in both groups. No consistent improvement
in arterial oxygen tension in the sitting position was apparent in
either group. Comparison between the average oxygen tensions in
positions one and three and the tension in position two suggested
that oxygenation was usually better in the supine position (average
difference in oxygen tension 068 kPa (range -1-53 to 2-33 kPa);
5-1 mm Hg (-11-5 to 17 5 mm Hg)); this difference was significant
(Wilcoxon: t=32, n= 19, p=0-01, two tailed).
The sites of operation, body weights, and initial arterial oxygen

tensions were similar in both the patients who showed better
oxygenation when supine and those who showed better oxygenation
when sitting. All the 11 men in the study showed better oxygenation
when supine; among the women oxygenation was best in four when
they were supine and in four when they were sitting.

Arterial tension of carbon dioxide (figure) similarly showed a
tendency to fall when the patients were sitting. Fourteen patients
had a lower carbon dioxide tension and five a higher tension when
sitting. These changes were small (mean 0-053 kPa (range - 0-372 to
0-825 kPa); 0-4 mm Hg (-2-8 to 6-2 mm Hg)), but the difference was
significant (Wilcoxon: t=45-5, n=19, p=005, two tailed). There
was no correlation between changes in arterial oxygen and carbon
dioxide tensions with position (Spearman test: r,=0- 293, t = 1 26,
n=19, p>02).

Discussion

The results of this study are surprising as the interaction of
closing volume and functional residual capacity causing
postoperative hypoxaemia seems well established and the
postural association with functional residual capacity is well
recognised in normal adults. Possibly the operative wound
inhibited an increase in functional residual capacity with sitting
up. All patients, however, were carefully made comfortable with
intravenous narcotic before the study was started, so it is unlikely
that severe pain inhibited the change. Moreover, the small fall
in arterial carbon dioxide tension suggests that alveolar ventila-
tion was slightly better sitting up.
The slight decline in oxygenation with sitting may be caused
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by the increased hydrostatic pressure gradient within the lung
aggrevating the ventilation-perfusion mismatch after anaesthesia,
but this must remain speculative. Other explanations are less
satisfactory. The decline in carbon dioxide tension means that
the explanation cannot be a decrease in alveolar oxygen. A
change in metabolic rate is possible, causing more desaturated
venous return. A rise in arterial carbon dioxide tension would
then be expected, however, unless the respiratory quotient
decreased or an overcompensation in ventilation occurred.
This study clearly shows that no respiratory benefit can be

expected from sitting patients up in the early postoperative
period, despite the theory that sitting up may help.

I greatly appreciated the help of the general recovery staff during
the study. I should also like to thank Miss S May for secretarial help.
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