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Remifentanil infusion / PCA (Patient Controlled Analgesia) as applied in the Rijnland 
Hospital, Leiderdorp, the Netherlands, is a valuable addition to the limited forms of 
pharmacological analgesia available to women during labor. This is the protocol used 
to administer and regulate this form of analgesia in this hospital. 
 
 
Patient information in the out-patient clinic 
 
Patients who plan on delivering in the hospital receive information about the various 
forms of pharmacological analgesia available: intramuscular Pethidine (Demerol), 
epidural analgesia, or Remifentanil infusion / PCA.  
 
 
Information given to the patient and her husband 
 
As with every technique, instruction regarding the most efficient use of the 
Remifentanil infusion / PCA pump contibutes towards a more pleasant labor and 
delivery. Points for emphasis are: 
 

·  That the woman receives a powerful but short-acting painkiller (Remifentanil) 
which is safe for both mother and child, and which is administered in a safe 
and strictly controlled manner. A small amount of this painkiller does enter the 
child but has no adverse effects on the child during labor.   

·  Remifentanil is administered as a constant background infusion in order to 
provide a constant level of analgesia. Some women can feel somewhat sleepy 
of dizzy.  

·  In addition to this basic level of analgesia, the woman can also administer 
extra doses of Remifentanil by pressing a button. The electronic syringe pump 
is so programmed that overdosing is impossible. This PCA element gives 
many women a feeling they have regained control over their bodies again, so 
giving extra confidence during this difficult time.  

·  Most women ask when they can best press the button. Considering that the 
extra bolus is administered over 60 seconds, the circulation time from arm-to-
brain is about 20 seconds, and the equilibration half-life between blood and 
the brain is about 60 seconds for Remifentanil – then a bolus dose cannot be 
expected to work until 2-3 minutes after pressing the button. So the woman 
can administer it during or immediately after a contraction so she can receive 
better analgesia for the following contraction.   

·  That the administration of the drug is stopped when the woman starts to give 
birth. This gives the baby more than enough time to eliminate the 
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Remifentanil remaining it its body, so preventing any possible adverse effects 
on the baby after birth such as respiratory depression.   

·  After the Remifentanil pump is stopped, the bodies of the mother and the child 
rapidly break down the remaining Remifentanil. After at most 30 minutes, 
practically no Remifentanil remains in the bodies of mother or child. The new 
mothers feel normal within minutes, and the babies are active and behave 
normally. This is different to the effects of Pethidine on mother and child 
which last much longer (N.B. despite its disadvantages, Pethidine still remains 
a reasonable drug for managing labor pain under certain situations).  

  
 
 
Basic preparation of Remifentanil solution, pump settings, and monitoring 
 
These are as folows.  
 
 
Remifentanil solution 

·  Use only 2 mg ampoules of Remifentanil. Have no other size ampoules 
available. This ensures no mistakes are made making the solution. 

·  Mix 2 mg (a whole ampoule) Remifentanil in 50 ml NaCl 0.9% in a 50 ml 
syringe. This results in a 40mg/ml Remifentanil solution. 

 
 
Application and dosage of Remifentanil infusion / PCA  
1. Introduce a drip canula, drip system, three-way valve, and one-way valves as 

shown later. 
2. Use a drip pump to administer fluids at a constant rate of 2000-2500 ml/24 

hrs. 
3. Connect the line from the Remifentanil infusion / PCA pump with a 40 µg/ml 

Remifentanil solution to a three-way valve as shown later.   
4. There are three basic infusion rates: 

4.1. Remifentanil starting rate for women with body weight < 90 kg is 80 
µg/hr (2 ml/hr), 

4.2. Remifentanil starting rate for women with body weight > 90 kg is 100 
µg/hr (2,5 ml/hr),  

4.3. the Remifentanil infusion rate can be increased in all women to a 
maximum of 120 µg/hr (3 ml/hr) if indicated. 

5. The PCA bolus dose is 30 µg (0.75ml), administered over 1 minute, and a 
“lock-out” time of 5 minutes. This is the maximum bolus dose, and also the 
maximum bolus dosage speed.    

6. The maximum total dose of Remifentanil per 4 hours = 2,000 µg/4 hr = 2 
mg/4 hr. 

7. Stop the Remifentanil infusion / PCA as birth begins to minimise the chance 
of neonatal respiratory depression.   

 
 
Monitoring 
1. Measure blood pressure, pulse rate, respiratory rate, SpO2 every 15 minutes during 

the first hour, afterwards every 30 minutes.  
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2. Measure VAS-score every 30 minutes, or as indicated.  
3. Note special vaiations of these parameters. 
4. After birth, note the Apgar score, and if indicated measure the umbilical cord pH.  
5. Note the satisfaction of the woman the next day and on the first subsequent 

outpatient visit.  
 
 
What apparatus is needed? 
 

 
 

·  Graseby 3300 syringe pump.  
·  Glucose, of Glucose-Saline solution for a continous infusion.  
·  Drip system. 
·  One-way valve for the drip system.  
·  A three-way valve with short tubing. 
·  Drip canula with appropriate sticking tape. 
·  100 ml NaCl 0.9% for making the Remifentanil solution. 
·  One or more 50 ml syringes. 
·  Tubing to connect the Remifentanil syringe to the three-way valve.   
·  Various needles for mixing and preparing the Remifentanil solution.  
·  Remifentanil ampoule(s). 
·  Labels for the syringes with the Remifentanil solution. 
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Setup of the drip system, one-way and three-way valves 
 

·  Every patient receiving Remifentanil infusion / PCA must have a patent drip 
system running at a constant rate 2000 – 2500 ml/24 hrs.  

·  The drip system is prepared and attached in the usual manner.  
·  The drip system must be attached to the drip canula with one or two three-way 

valves and a one-way valve in the positions shown on the photographs as 
setup-1 and setup-2.  

·  It is absolutely ESSENTIAL that the one-way valve, as well as the three-way 
valves be positioned as shown. This positioning prevents the Remifentanil 
backing up in the drip system tubing during periods of raised venous pressure 
as occur during contractions or other movements, so preventing a sudden 
Remifentanil bolus when the contraction passes and the drip starts running 
again, as well as ensuring a constant infusion of Remifentanil.  

 
 
 
 
 
 
 
 
 
Setup-1 
1 – tube to drip bag 
2 – one-way valve  
3 – tube to syringe pump with Remifentanil 
solution 
 
 
 
 
 
 
 
 
 
Setup-2 
1 – tube to drip bag 
2 – one-way valve  
3 – tube to syringe pump with Oxytocin 
solution or other drug 
4 – tube to syringe pump with Remifentanil 
solution 
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Who decides whether a patient receives Remifentanil?   
The specialist obstetrician, or the obstetrical resident / registrar / house officer know 
their patients and determine the most appropriate form of analgesia for each 
individual patient.  
 
Containdications 
Prior use of intramuscular Pethidine and/or Phenergan will reinforce any respiratory 
depression caused by Remifentanil, and is a contraindication to the use of 
Remifentanil infusion / PCA. Otherwise the normal contraindications for 
Remifentanil. 
 
Who attaches the Remifentanil infusion / PCA pump? 

·  The specialist obstetrician, or the obstetrical resident / registrar / house officer 
personally attach and set the syringe pump. The reason for this is that the setup 
of the drip and valve system is critical to the success and safety of this 
technique. Furthermore, by keeping the group authorized to attach a 
Remifentail pump small, training in the use of this technique, as well the 
experience in using, the safety of this technique are enhanced.  

·  The treating physician checks that the setup of the system is as shown in the 
photographs.  

·  The treating physician selects the desired syringe pump settings according to 
the instructions below. 

 
Preparation of the Remifentanil solution 
 

·  Use only 2 mg Remifentanil ampoules to 
prevent confusion. 

·  Dissolve the contents of one 2 mg 
Remifentanil ampoule in 50 ml of a 0.9% 
NaCl solution in a 50 ml syringe. This 
results in a 40 � g/ml solution of 
Remifentanil. 

·  Stick a label on the syringe upon which the 
contents are clearly marked, e.g. 2 mg 
Remifentanil in 50 ml NaCl 
0.9%. 

·  Attach the tubing to the syringe 
and fill the tubing. 

·  Place the syringe in the Graseby 
3300 syringe pump. 

·  Make sure that the syringe 
pump mechanism fits snugly. 

·  Attach the Remifentanil syringe 
tubing to the three-way valve 
(see setups 1 and 2 above).  
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Setting up the syringe pump 
 
The Graseby 3300 syringe pump has a number of advantages, of which the most 
important are:  
 

·  It is possible to administer a constant infusion of a drug, as well as to 
administer extra bolus doses as required.  

·  When an empty syringe is exchanged for a full one, the settings of the pump 
do not change when the cover is opened, the syringes exchanged, and the 
cover closed.   

 
 

 
 
 
 
 
The setup procedure for the pump is as follows.  
 

1. Press the “ON” button, and turn off the alarm if this starts to beep.  
 

 
 

2. The first screen is the “DRUG 
CONCENTRATION” screen. Set this 
at 40 µg/ml. Press “ENTER” to go to 
the next screen.  

 
 
 
 
 
 
 

3. No “LOADING DOSE” is 
administered. Set this at “0 µg/ml”. 
Press “ENTER” to go to the next 
screen.   

 
 

ON 
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4. Set the “PCA (BOLUS) DOSE” at the 
desired 30 µg. Press “ENTER” to go to 
the next screen.    pagina 7 

 
 
 
 
 
 
 

5. Set the PCA “DOSIS DURATION” at 1 
minute. Press “ENTER” to go to the next 
screen.   

 
 
 
 
 
 
 
 

6. Set the “LOCKOUT PERIOD” at 5 
minutes. Press “ENTER” to go to the 
next screen.  

 
 
 
 
 
 
 

7. Set “TOTAL DOSE LIMIT” at 2 mg per 
4 hrs. Press “ENTER” to go to the next 
screen.  
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8. Set “CONTINUOUS INFUSION” at 80 
µg/hr for patients with pregnant weight < 
90 kg.  

9. Set “CONTINUOUS INFUSION” at 100 
µg/hr for patients with pregnant body 
weight > 90 kg.  

 
 
 
 
Press on “ENTER” to go to the next screen. 
 
 
 
 
 

10. Press on the downwards arrow to zero the 
counter. Press on “ENTER” to go to the 
next screen. 

 
  
 
 
 
 
 
 

11. End of setup. Close the cover and turn the 
key to lock it. Press on “ENTER” to go to 
the next screen. 

 
 
 
 
 
 
 

12. The final screen appears. Press the “start 
button” to start the continuous infusion 
and activate the PCA.  

 
 
 
 
 

13. Instruct the patient in the use of the PCA button.  
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Care is essential which placing and exchanging syringes  
 
Forcing a syringe in the pump, and/or pushing the syringe drive mechanism against 
the syringe plunger, can result in an extra unwanted bolus dose of Remifentanil being 
administered to the patient. Accordingly a rigid standard procedure must be employed 
when placing or changing Remifentanil syringes. An obsessively safe procedure is set 
out below, and applied in the Rijnland Hospital.  
 
·  Turn the Remifentanil syringe pump off. 
·  Turn the three-way valve so that the Remifentanil infusion / PCA to the patient is 

turned off.  
·  Remove the old infusion line and Remifentanil syringe. 
·  Attach a NEW infusion line on the new Remifentanil syringe. Remove all air from 

the infusion line and syringe.  
·  Connect the new infusion line to the three-way valve, but DO NOT turn the valve 

so that the valve is open to the patient. This is absolutely essential to prevent an 
unintentional extra Remifentanil bolus dose when the syringe is inserted in the 
infusion / PCA pump.  

·  Place the Remifentanil syringe in the syringe pump. 
·  Turn Remifentanil infusion / PCA pump on. 
·  Turn the Remifentanil infusion / PCA three-way valve open. 
·  The procedure placing syringe / exchanging syringe is complete. 
 
 
Is the analgesia sufficient? 
 
The PCA dose must not be increased if the analgesia is inadequate. Instead the basic 
Remifentanil infusion rate must be increased in increments of 20 µg/hr to a maximum 
of 120 µg/hr. The cover of the syringe pump must be unlocked and opened in order to 
do this, after which the whole setup procedure must be repeated, and the new basic 
infusion rate set up. The rest of the procedure is the same as above.  
 
 
Monitoring 
 
Until otherwise determined, all women receiving Remifentanil infusion / PCA must 
be intensively monitored: blood pressure, SpO2, VAS-score, APGAR score, etc. This 
aids in building a database of experience with this technique. Furthermore it helps 
developing trust in the safety and use of this technique.  
 



 Remifentanil perfusor during labor 

December 20, 2006  Page 10 
 

 
Monitoring thresholds and backup 
 
The managing physician must be alerted if the following limits are exceeded.  
 
·  Systolic blood pressure < 100 mmHg – alert the managing physician. 
·  SaPO2  < 90% – administer oxygen via a nose canula at 3 l/min, or with a mask at 

10 l/min, and alert the managing physician.  
·  Respiratory rate < 12/min – administer oxygen via a nose canula at 3 l/min, or 

with a mask at 10 l/min, and alert the managing physician.   
·  There should be a backup system arranged with anesthesiologists.  
 
 

End 
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 Monitoring  
Remifentanil during labor 
 
Date: ……………. 
 
Start time: ………hrs  
Time stopped: ………hrs 
 
 
No. PCA requests: ........... 
Succesful PCA requests: ........... 
 
 

TIME PERFUSOR 
RATE 

(µG/HR) 

B.P. PULSE / 
RATE 

RESP / 
RATE 

SPO2 
(%) 

VAS 
SCORE 

COMMENTS 

 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       
 80/100/120       

 
Type of delivery (circle): spontaneous vaginaal  /  vacuum  /  forceps  / caesarean 
 
Time of birth: ……….hrs 
 
APGAR score baby: After 1 minute:___   5 minutes:___    10 minutes:____ 
Umbilical blood pH:………… 

 
 
 
 
 

Patient sticker 


