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Analgesic efficacy and 
safety of a caudal 
bupivacaine-fentanyl 
mixture in children 

The analgesic efficacy and safety of  a single caudal injection 

of  a bupivacaine-fentanyl mixture was investigated in this 

prospective, controlled, triple-blinded study of  34 children, aged 

1-11 yr and of ASA physical status 1-II undergoing urological 
surgery. After induction of anaesthesia and before surgery, the 
children were randomly assigned to receive a caudal injection of 
1.0 ml "kg -l bupivacaine 0.125% with epinephrine 1:400,000 

and eitherfentanyl 1.0 I~g " kg -~ in 1.0 ml of  normal saline or 1.0 
ml of  normal saline. After completion of surgery, patients were 

assessed in the recovery room for six hours from the time of  the 

caudal injection and for a further 18 hr on the ward. While in the 
recovery room arterial oxygen saturation and respiratory rate 

were monitored continuously and recorded hourly together with 
end-tidal carbon dioxide, pain and sedation scores. Other 
complications were also recorded. While on the ward, pain and 

sedation scores, respiratory rate and side effects were recorded 
every two hours. Postoperative analgesia was provided by 
intravenous morphine. Analgesic requirements were recorded for 
the 24-hr study period. Pain and sedation scores did not differ 
between groups. Respiratory depression or hypoxia did not 

occur. The incidences of  other side effects did not differ. There 
were no differences in the numbers of  patients requiring 
morphine within eight hours, the time to first morphine 
administration or the total morphine requirements. We conclude 

that a single caudal injection of a bupivacaine-fentanyl mixture 
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with epinephrine administered prior to surgery, while safe, offers 

no advantage over an injection of  bupivacaine 0.125% with 

epinephrine for  paediatric urological surgery. 

Cette dtude contr61de prospective ~ triple inconnue ~value 
l'efficacitd analgdsique et la s#curit~ de l'injection caudale 
d'un mdlange bupivaca'fne-fentanyl effectu~e chez des enfants 

de 1-11 ans, de classe ASA 1 et 11, subissant une chirurgie 
urologique. Apr~s l'induction de l'anesthdsie et imm#diatement 

avant la chirurgie, les enfants on ~t~ assignds au hasard d 

recevoir par injection caudale simple 1,0 izg.kg -t de 
bupivacai'ne 0,125% adrdnalinde t) 1:400,000 associ#e d du 

fentanyl 1,0 i~g dans 1,0 ml de solutd physiologique ou ~ 1,0 
ml de solutd physiologique. Apr~s la chirurgie, les patients ont 
~t~ surveiU#s ~ la saUe de r~veil pendant les six heures qui ont 

suivi l'injection, et fi l'dtage pour les dix-huit heures subs~- 
quentes. A la salle de rdveil, la saturation oxyhdmoglobininde 
et la fr~quence ventilatoire ont ~t~ monitor,s continuellement 
et enregistrdes ?t toutes les heures de m~me que l'anhydride 

carbonique en fin de d'expiration, le niveau de perception 
douloureuse et de s~dation sur des ~chelles appropri#es. On a 

aussi not~ les complications. A l'~tage, les dchelles d'dvalua- 
tion de la douleur et de la sddation on dtd enregistrdes t~ toutes 

les deux heures, de m~me que la fr~quence ventilatoire et les 

effets secondaires. La morphine intraveineuse a assurd l'anal- 
g~sie post-opdratoire. Le besoin d' analgdsiques a #td enregistr~ 
pendant la pdrioded'#tude de 24 heures. Les degr#s de douleur 

et de s~dation ont ~t~ identiques dans les groupes. II n 'y a pas 
eu de d~pression respiratoire, ni d'hypoxie. L'incidence des 

autres effets secondaires n'a pas diffdrd. Le hombre de patient 
pour lesquels la morphine a dtd requise pendant les huit 

premieres heures, le ddlai requis avant la premiere injection et 
la dose totale ont ~t~ les m~mes. Nous en concluons que l'in- 

jection caudale simple d'un mdlange de bupivaca~ne-fentanyl 
avec dpin~phrine administr~e avant la chirurgie, tout en dtant 

sans danger, n'offre pas plus d'avantages que l'injection de 
bupivaca~'ne 0,125% avec ~pindphrine dans un contexte de 
chirurgie urologique en p#diatrie. 

Caudal injections of bupivacaine may provide up to eight 
hours of postoperative analgesia in children.I The addition 
of morphine to caudal bupivacaine has been found to 

CAN J ANAESTH 1992 / 39:7 / pp 661-4 



662 CANADIAN JOURNAL OF ANAESTHESIA 

improve both the quality and the duration of analgesia for 
children undergoing orchidopexy. 2 However, respiratory 
depression has followed a caudal injection of morphine 
in a child. 3 Fentanyl has been suggested as the opioid 
least likely to cause respiratory depression when given 
extradurally, because of its high lipid solubility.4 Studies 
in adults report improved and/or prolonged analgesia 
following the addition of fentanyl to lumbar extradural 
bupivacaine for lower abdominal procedures, s Caesarean 
section 6 and pain relief in labour. 7 In a small uncontrolled 
study of children undergoing lower abdominal surgery, 
the addition of fentanyl to a single caudal injection of 
bupivacaine provided analgesia for more than 24 hr 
without effect on respiration. 8 However, the effects of 
caudal mixtures of fentanyl and bupivacalne in children 
have not been assessed in a controlled study. We 
compared the analgesic efficacy and safety of a caudal 
injection of a bupivacaine-fentanyl mixture with those of 
bupivacaine alone in children undergoing urological 
procedures. 

Methods 
After Human Subject Review Committee approval of this 
controlled triple-blind study, written informed consent was 
obtained from the parents of 34 children, aged 1-11 yr and 
of ASA physical status I or II, scheduled for urological 
surgery expected to take less than three hours. Children 
with cardiovascular, respiratory or hepatic impairment 
were excluded. The children were fasted and 
unpremedicated. With the usual monitoring in place, 
anaesthesia was induced with thiopentone 5.0 mg. kg -l 
with atropine 0.02 mg-kg -l. Tracheal intubation was 
facilitated by succinylcholine 1.5 mg. kg -l followed by 
intermittent positive pressure ventilation with haiothane 
0.5-1.5% and 70% nitrous oxide in oxygen. Pancuronium 
0.10 mg.kg  -l was given for further neuromuscular 
relaxation. After induction of anaesthesia and before 
surgery, the patients were randomly assigned to receive a 
caudal injection of: 1.0 ml. kg -I bupivacaine O. 125% with 
epinephrine 1:400,000 plus 1.0 ml of either fentanyl 1.0 
Izg- kg -I (group BF) or sterile saline (group B). At the end 
of surgery, neuromuscular relaxation was reversed with 
neostigmine 0.05 nag. kg -1 and atropine 0.02 mg. kg -1. All 
patients received oxygen 4 L.  min -! by facemask in the 
recovery room. Intravenous morphine 0.05-0.1 mg. kg -I 
was available for pain. 

Patients were assessed in the recovery room for six 
hours from the time of the caudal injection, and for a 
further 18 hr on the ward. While in the recovery room 
arterial oxygen saturation (SpO2) and respiratory rate (RR) 
were monitored continuously and recorded hourly together 
with end-tidal carbon dioxide (PETCO2), 9 pain and 
sedation scores, and the presence of vomiting, shivering, 

TABLE I Demographic data and duration of surgery for patients 
undergoing urologic surgery 

Group 

Bupivacaine Bupivacaine-fentanyl 

Number of patients 17 17 
Age (yr)* 4.6 --- 3.8 5.3 -+ 3.3 
Weight (kg)* 18.6 -+ 8.0 20.0 -+ 7.8 
Sex (M/F) 8/9 7/10 
Duration of procedure (hr)* 2.1 +_. 0.5 2.2 -+ 0.9 

*Mean _+ SD. 

pruritus or other complications. While on the ward, pain 
and sedation scores, RR and the presence of side effects 
were recorded every two hours. Pain was assessed using 
the Objective Pain-Discomfort Scale (OPS). l~ Sedation 
was measured using a 4-point scale where 1 = awake and 
4 = unrousable. Respiratory depression was defined as a 
PETCO 2 of greater than 50 mmHg or a respiratory rate of 
less than 10 breaths, min -l. Hypoxia was defined as a 
SpO 2 of less than 90%. Analgesic requirements were 
recorded for the 24 hr study period and analyzed as 
follows: the number of patients requiring morphine within 
eight hours, the time to first morphine administration and 
the total morphine requirements. 

Statistics 
A sample size of 60 was determined by power analysis 
assuming ot = 0.05, 13 = 0.2, and a difference of 30% 
between the groups in the number requiring morphine by 
eight hours (70% in group BF and 100% in group B). All 
parametric data are reported as mean ___ SD. Statistical 
significance (P < 0.05) was determined using the unpaired 
t test for age, weight, duration of surgery, time to first dose 
of morphine and total morphine requirements; chi-square 
analysis for sex, the number of patients requiring morphine 
by eight hours and the incidences of side effects; and 
Mann-Whitney U test for pain and sedation scores. 

Results 
The groups were of similar sample size, age, weight, sex 
and duration of surgery (Table I). Twelve patients in each 
group had undergone ureteral reimplantation and the 
remainder had undergone ureth~oplasty. There were no 
differences in pain and sedation scores between groups at 
any time. The incidence of side effects did not differ 
between groups (Table II) and no side effect required 
treatment. There was no respiratory depression and SpO 2 
did not decrease below 96% in any patient. The number of 
patients requiring morphine within eight hours (Figure 1), 
the time to first morphine administration (Figure 2) and the 
total dose of morphine per 24 hr (Figure 3) did not differ 
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TABLE II Side effects in patients during 24 hours from caudal 
injection 

Group 

Bupivacaine Bupivacaine-fentanyl 

Number of patients 17 17 
Respiratory depression 0 0 
Vomiting* 7 (41) 10 (59) 
Shivering* 2 (12) 3 (18) 
Pruritus* 2 (12) 2 (12) 

*Number (%). 
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FIGURE 1 Number of patients requiring morphine within eight 
hours of caudal injection of bupivacaine (B) or bupivacaine-fentanyl 
(BF). 
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FIGURE 2 Time to first dose of morphine after caudal injection of 
bupivacaine (B) or bupivacaine-fentanyl (BF). 
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FIGURE 3 Total morphine requirements after caudal injection of 
bupivacaine (B) or bupivacaine-fentanyl (BF). 

between groups. There were no complications as a result 
of this study. The study was terminated after 34 patients. 

Discussion 
When administered as a single caudal injection, a bupi- 
vacaine-fentanyl mixture neither improved nor prolonged 
postoperative analgesia compared with bupivacaine alone 
in this investigation. No respiratory depression occurred 
and other side effects were minor and did not require treat- 
ment. The data was analyzed after 34 patients for pre- 
liminary presentation. Power analysis revealed that over 
300 patients would be required in each group for the 
observed difference in morphine requirements to reach 
statistical significance. Our analysis coincided with the 
publication of a controlled study in which the addition of 
fentanyl 1.0 I~g" kg -l to caudally-administered lidocaine 
2%, while safe, conveyed no benefit to children under- 
going circumcision. 11 These factors, together with the 
demands on the recovery room and on the ward, led us not 
to resume the study. Although our investigation is in- 
complete, we felt it important to report our data. 

Our findings contrast with those of an uncontrolled 
study in which fentanyl 1.0 p.g. kg -l was added to 1.0 
ml. kg -t of caudally administered bupivacaine 0.25% in 
seven children undergoing abdominal surgery, in which 
over 24 hours' analgesia was reported. 8 However, in that 
study, analgesia was defined only by pain scores and 
analgesic requirements were not mentioned. Our findings 
are consistent with those of a subsequent study of caudal 
fentanyl-lidocaine mixture.l l 

Although the addition of fentanyl to lumbar extradural 
bupivacaine has been beneficial in adults, s-7 this finding is 
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not consistent. In adults undergoing lower abdominal 
surgery, extradural fentanyl prolonged the analgesia 
provided by bupivacaine 0.5% when 200 p,g but not when 
100 txg or 50 p,g was given, s There was one case of mild 
respiratory depression in a patient who received 200 p,g, 
but this was mild and did not require treatment. In a 
double-blind study of fentanyl 100 p,g added to lumbar 
extradural bupivacaine for Caesarean section, the quality 
of analgesia was improved. 6 However, the onset and 
duration of analgesia did not change, and in a similar 
study, neither the quality nor the duration of analgesia was 
affected. 12 Fentanyl did not improve analgesia for women 
in labour when 50 p,g or 100 p,g was added to bupivacaine 
0.25%. 13 A dose-response study would be required to 
investigate whether caudal fentanyl at higher doses im- 
proved or increased the risk of respiratory depression in 
children. 

In summary, we conclude that for paediatric urological 
surgery, a single caudal injection of 1.0 ml fentanyl 1.0 
p,g-kg -l mixed with 1.0 mi. kg -t bupivacaine 0.125% 
plus epinephrine offers no advantage over 1.0 ml. kg -1 
bupivacaine 0.125% plus epinephrine alone. 

9 Campbell FA, Swartz J, Bissonnette B, Mcleod ME. Non- 
invasive monitoring of end-tidal CO 2 in infants and 
children in the recovery room. Can J Anaesth 1991; 38: 
A138. 

10 Hanallah RS, Broadman LM, Belman AB, Abramowitz 
MD, Epstein BS. Comparison of caudal and 
ilioinguinal/iliohypogastric nerve blocks for control of 
post-orchidopexy pain in pediatric ambulatory sugery. 
Anesthesiology 1987; 66: 832-4. 

11 Jones RDM, Gunawardene Wins, Yeung CK. A 
comparison of iignocaine 2% with adrenaline 1:200,000 
and lignocaine 2% with adrenaline 1:200,000 plus 
fentanyl as agents for caudal anaesthesia undergoing 
circumcision. Anaesth Intensive Care 1990; 18: 194-9. 
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