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Fig. 1. Elimination of remifentanil compared with alfen-
tanil following a 4-hour infusion in healthy volunteers.
Induction

Bolus of 1pg/kg remifentanil over 30-60 seconds.
Start remifentanil infusion at 0.4pg/kg/min.
Propofol titrated to loss of consciousness (approx 1 mg/kg).
Start IPPV. Administer muscle relaxant.

Maintenance
Ventilate with N,O/O»/volatile agent of choice (e.g. isoflurane end-tidal 0.6 MAC).
After skin incision, reduce remifentanil to 0.3pg/kg/min.
Adjust remifentanil, as required, to maintain haemodynamic stability.

Post-operative analgesia
Ensure adequate analgesia in place before recovery, e.g. 0.15-0.2 mg/kg morphine
given 15-30 minutes before anticipated end of surgery.

Recovery
Stop remifentanil infusion 5 minutes before anticipated end of surgery.
Endotracheal tube removed on resumption of breathing.
Isoflurane stopped.

Fig. 2. An illustrative diagram for using remifentanil in major in-patient procedures.
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Anticipatory dosing
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Complete obtunding

Induction
Give remifentanil bolus of 1pg/kg over
45 seconds. Start remifentanil infusion at
0.25pg/kg/min and adjust if necessary.
Give propofol to loss of consciousness.

Induction
Fluid loading as usual practice.
Start remifentanil infusion at 0.5pg/kg/min.
Start propofol infusion at 6 mg/kg/hr.

v

v

Maintenance
Isoflurane 0.6% end-tidal in air/O,.
After 10 minutes, reduce remifentanil
infusion to 0.1pg/kg/min. Give bolus doses
of 0.5pg/kg remifentanil in anticipation of
stimulation events.

Maintenance
Continue propofol at 6 mg/kg/hr.
Ventilate with air/O,. After major stimulating
events, reduce remifentanil to 0.25pg/kg/min.
Adjust remifentanil, as required, to maintain
haemodynamic stability.

v

v

Recovery
Isoflurane and remifentanil stopped at the end
of the procedure or at the time of bandaging.

v

Recovery
Propofol and remifentanil stopped 5 minutes
before the end of the procedure or
at the time of bandaging.

v

Post-operative analgesia
No difference from usual practice.

Post-operative analgesia
No difference from usual practice.

Fig. 3. Illustrative diagrams for using remifentanil in neurosurgical procedures.
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Induction

Usual induction procedure.
After loss of consciousness, start remifentanil infusion at 1pg/kg/min.

.

Maintenance
Propolol infusion at 3 mg/kg/hr (or TCI propofol at 1-2.5ug/ml).
During bypass at low temperature, reduce remifentanil infusion by 15-20%.
During or after bypass, reduce propofol (minimum 1 mg/kg/hr or 1 mg/ml TCI)

v

Post-operative analgesia

Start post-operative analgesia an hour before discontinuatio of remifentanil, e.g. bolus
of 0.15 mg/kg morphine and nurse-controlled infusion at 0.1 mg/kg/hour or thoracic
epidural (sited before start of surgery) 0.08-0.125% bupivacaine and 2ug/ml fentanyl.

v

Recovery
In ICU, propofol reduced and then discontinued 15 minutes before
expected extubation, remifentanil reduced to 60% previous level.

Remifentanil incrementally reduced.
Breathing starts when remifentanil at 0.1-0.2pg/kg/min.

Extubate immediately to prevent patient distress.

Fig. 4. An illustrative diagram for using remifentanil in cardiac surgery.
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Post-operative analgesia
Before surgery, plan post-operative analgesia.
Administer NSAID if likely to be required (e.g. diclofenac suppository)

.

Induction
Give bolus or loading infusion of remifentanil 1pg/kg over 1 minute.
Start remifentanil infusion at 0.5pg/kg/min.
Give propofol to loss of consciousness (1-1.5 mg/kg)

v

Maintenance
Usual hypnotic reduced to around 60% (volatile agents)
or 50% (propofol) level used with traditional opioids.
After incision, remifentanil reduced to 0.2-0.4ug/kg/min

v

Recovery
Wound may be infiltrated with local anaesthetic.
Remifentanil and hypnotic stopped.
Patient wakes after approximately 5 minutes

Fig. 5. An illustrative diagram for using remifentanil in day-case surgery.
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Table 1. Typical Dose Ranges of Sedative, Hypnotic and Analgesic Drugs

Drug Typical Adult iv Dose Range (titrated to effect in small increments)
Benzodiazepines
Midazolam 1-2 mg prior to propofol or remifentanil infusion

Diazepam
2.5-10 mg
Opioid analgesics

2-8 mg as major component

5-20pg/kg bolus 2 min prior to stimulus
0.5-2.0pg/kg bolus 2-4 min prior to stimulus
Infusion 0.1ug/kg/min 5 min prior to stimulus

Wean to 0.05pg/kg/min as tolerated

Adjust up or down in increments of 0.025ug/kg/min

Reduce dose accordingly when coadministered with midazolam or propofol

Alfentanil
Fentanyl
Remifentanil
Avoid bolus
Hypnotics
Propofol 250-500pug/kg boluses

25-75pg/kg/min infusion
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ICU
remifentanil Remifentanil 0.1-0.05 ug/kg/min
analgesia prior to tracheal extubation
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Transition WARD

Titrate remifentanil by
0.025 nug/kg/min
to keep patient pain free

—)

Tramadol + NSAIDs + optional antiemetic iv/24 h

D Assess the need for continued analgesia
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> Start the alternative agent if needed (e.g. tramadol) 30 mins before decreasing the remifentanil infusion rate
> Decrease the remifentanil infusion rate by 25% every 10 minutes
> If pain reoccurs give another dose of the alternative analgesic or increase the remifentanil infusion rate

> Reassess the need for analgesia

Calderon E, Pernia A, Torres LM. Anesth Analg 2001;92:715-9

Fig. 6. Transition analgesia for surgical patients.
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