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Patient-Controlled Analgesia Using Fentanyl or Butorphanol Mixed with
Ketorolac after Tonsillectomy in Children

Dong Hee Kim, M.D. and Jung Min Lee, M.D.
Department of Anesthesiology, College of Medicine, Dankook University, Cheonan, Korea

Background: Patient-controlled analgesia (PCA) has proven to be safe and effective in children from
age 5 years, and older and compares favourably with continuous morphine infusion in the older child.
We compared fentanyl and butorphanol for opioid use in PCA with ketorolac to determine a suitable
drug combination for post-tonsillectomy pain control.

Methods: We studied 60 patients, aged 5~12 yrs, undergoing tonsillectomy with or without ade-
noidectomy under general anesthesia using N2O-O;-enflurane. Patients were randomly assigned to receive
fentanyl 250 wg (Group 1: n=30) or butorphanol 5 mg (Group 2: n=30) mixed with ketorolac 90 mg
and ondansetron 4 mg diluting 100 ml of 5% D/W soluations intravenously via PCA pump after operation.
PCA pump were programmed to deliver a 0.05 mifkg loading dose, 0.01 mi/kg/hr basal infusion, 0.01
ml/kg on demand bolus, 6 min lockout intervals between doses and 4 bolus hourly limit. Total infusion
dosage of PCA drug, VAS pain scores, side effects and satisfaction score of both groups were monitored
for 48 hrs.

Results: Total infusion dosages were fentanyl 170.6 pg with ketorolac 61.4 mg (Group 1) and
butorphanol 2.8 mg with ketorolac 50.4 mg (Group 2). Total infusion dosage, quality of analgesia, side
effects and overall satisfaction didn’t differ between two groups.

Conclusions: Both fentanyl and butorphanol mixed with ketorolac were effective for post- tonsnllectomy
pain control using PCA pump in children as young as 5 years old.

Key Words: Analgesia: patient-controlled (PCA). Analgesics, ketorolac, opoid: fentanyl; butorphanol.
Surgery: tonsillectomy.
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ok ZoflA] A£%l fentanyl®} butorphanote] £k
170.6 pg¥t 2.8 mg2o. 2, morphine/fentanyl/butorphanol

Table 1. Characteristics of the Patients

Fentanyl  Butorphanol
Group (1-30) (n230)
Age (yrs) 8703 79+04
Weight (kg) 30.1+1.3 282+1.2
Male/female 24/6 22/8
Tonsil size I/IYII 0/20/10 1/17/13
onf:;:?c; ‘gnin) 475420 423424
Type of operation
T 7 6
T+A 23 24
Intraoperative bleeding
minimal 10 12
moderate 18 17
excessive 2 1

Values are meanSEM or frequency.
T: tonsillectomy, A: adenoidectomy
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Table 2. Total Infusion Dose of Fentanyl, Butorphano!
and Ketorolac during Postoperative 48 hrs

Fentanyl Butorphanol
(n=30) (n=30)
Fentanyl (ug) 170.6+11.3
Butorphanol (mg) 2.8+02
Ketorolac (mg) 61.4+32 504+19
Values are mean3 SEM,
8% --o-- Fentanyl (n=30)
.,] ~%— Butorphano! (n=30)
6 -
2 5
5 4
@ 4
& 31
2 -
1 =
O 1 1 T T T ¥ 1

Time after awakening (hr}

Fig. 1. Patient’s assessment of pain is described as faces
scales following time after awakening. Data are
expressed as mean = SEM. There is no significant
difference between two groups.
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Table 3. Postoperative Complications and Side Effects

Fentanyl Butorphanol

n=30) n=30)
Fever 3 2
Vomiting 6 7
Bleeding 3 4
Sedation 8 7
Nausea 8 6
Dizziness 5 4
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