
Introduction
Remifentanil Patient Controlled 
Analgesia (RPCA) for use in labour is 
controversial1,2. Following an audit of 
RPCA in our labour ward which revealed 
significant maternal desaturations 
(2013)3, we revised our protocol with a 
view to improving maternal oxygenation 
while at the same time maintaining 
patient satisfaction. 

Conclusions
We found that a more restrictive RPCA 
protocol reduced the amount of 
remifentanil administered to women, 
reduced duration of desaturation 
episodes and reduced total time with an 
SpO2 < 90%, albeit at the expense of 
maternal satisfaction. 

Nasal capnography was unhelpful 
monitor to assess respiration in this 
setting.

Methods
Approval was obtained from the local 
Ethics Committee.

Changes made to our protocol included:

•Increase in lockout time from 1 minute to 
2 minutes

•Delivery rate of a bolus slowed by 50%

•No concurrent use of nitrous oxide

•All women using RPCA to be in a Delivery 
Suite (as opposed to a Birthing Suite)

•All women to receive nasal oxygen at 
2litres/minute

•All women to be monitored with nasal 
capnography

An extensive education process was 
undertaken to inform midwives of the 
changes and to explain the role of nasal 
capnography as a monitor of respiratory 
rate.

All women were monitored with a pulse 
oximeter which stored readings every 8 
seconds and which were later 
downloaded. A desaturation episode was 
defined as a SpO2 reading of < 90%. The 
duration of a desaturation episode was the 
time spent below a SpO2 of 90%.

To ascertain satisfaction with the RPCA  
women were asked after delivery “Would 
you like to use RPCA again if you were to 
have another labour?”.

Results 
Between July 2014 and February 2016 
forty-eight women used RPCA with the 
revised protocol.  A total of 121.6 hours 
of pulse oximetry readings were 
available for analysis after exclusion of 
poor traces. 

Twenty-eight women (58%) underwent 
oxygen desaturation to less than 90% 
and there were a total of 120 
desaturation episodes. See Table 1 for 
details of desaturation episodes and 
remifentanil PCA usage.

There was poor correlation with nasal 
capnography and desaturation events. 
For example there were frequent, often 
prolonged occasions where the 
capnography waveform read zero 
although the woman was saturating 
normally.

Neonatal data was unremarkable. 
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Table 1  Maternal desaturation episodes, 
satisfaction and remifentanil PCA useage for original 
protocol (2013) and revised protocol (2014-16).

2013 2014-16

Lowest SpO2 (%) Median 87 87

25th Centile 85 85

10th Centile 82 83

Range 68-89 64-89

Duration of each episode
(seconds) Median 16 8

75th Centile 24 16

10th Centile 40 24

Range 0-104 0-232

Minutes/hour with SpO2 < 
90% Median 0.2 0.1

75th Centile 0.6 0.4

10th Centile 1.6 1.0

Range 0-3.8 0-2.6

Average minutes/hr with 
SpO2 < 90% 0.36 0.27

Rate of remifentanil usage 
(mg/hr) 0.53 0.35

Women with <10 difference 
between Total and Good 
PCA pushes  - (%) 

76 49

Maternal satisfaction (%) 77 58
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