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Brief Report 

Ropivacaine v s  bupiva- 
caine in major surgery 
in infants 

Purpose: To assess and compare the onset time and duration of neuroblockade obtained after ropivacaine or 
bupivacaine in infants undergoing major abdominal surgery. We also evaluated the efficacy and safety of employ- 
ing ropivacaine instead of bupivacaine to provide operative anesthesia and postoperative analgesia. 
Methods: In a prospective double blind study 28 infants, aged I-12 months, undergoing elective major abdom- 
inal surgery, were randomly allocated to receive, after induction of general anesthesia, either 0.7 ml.kg-' bupiva- 
caine 0.25% (group B) or ropivacaine 0.2% (group R) via lumbar epidural block. The onset time, total surgical 
time and duration of analgesia were recorded. 
Results: No differences were noted in demographic data, hemodynamic variables or duration of surgery. The 
onset time for sensory blockade was 13. I min _+ 2. I (group B) and I 1.7 -+ 2.4 min (group R). The duration of 
analgesia was 491 +__ 291 (group R) and 456 min + 247 (group B). Eight patients in group B and six in group R 
needed codeine and acetaminophen rescue on at least one occasion during the 24 hr study period. No major 
side effects were noted in either groups. 
Conclusions: In infants undergoing major abdominal surgery under combined epidural/light general anesthesia, 
ropivacaine 0.2% produces sensory and motor blockade similar in onset, duration of action and efficacy to that 
obtained from an equal volume, 0.7 ml.kg <, of bupivacaine 0.25%. 

Object i f :  I~valuer et comparer la rapidit~ d'action et la dur~e du blocage neuromusculaire obtenues apr& I'ad- 
ministration de ropivacai"ne ou de bupivacaine chez des enfants qui subissent une intervention abdominale 
majeure. I~valuer aussi I'efficacit~ et I'innocuit~ de la ropivacai'ne employ& ~ la place de la bupivaca'ine pour 
I'anesth~sie op&atoire et I'analg~sie postop&atoire. 
M&hode  : Dans une &ude prospective, ~. double insu, 28 enfants de I - 12 mois, devant subir une intervention 
abdominale majeure ~lective, ont ~t~ r~partis de fa~on al~atoire et ont regu, apt& I'induction de I'anesth&ie 
g~n~rale, soit-0,7 ml.kg -I de bupivaca'ine 0,25 % (groupe B), soit de la ropivaca'ine 0,2 % (groupe R) au moyen 
d'un bloc_age p&idural Iombaire. La rapidit~ d'action, le temps de I'op~ration et la dur~e de ranalg&ie ont ~t~ 
enregistr~s. 
BAsultats : On n'a not~ aucune diff&ence dans les donn~es d~mographiques, les variables h~modynamiques ou 
la dur~e de I'intervention. Le d~but fraction du blocage sensitif a ~t~ de 13 I min + 2 I (groupe B) et de I I 7 
_+ 2,4 rain (groupe R). La dur& de ranalg&ie a &~ de 491 _+ 291 (groupe R) et de 456 min _ 247 (groupe B). 
Huit patients du groupe B et six du groupe R ont eu besoin de codeine et d'ac~taminoph~ne de rattrapage au 
moins une fois pendant les 24 h de I'~tude. Aucun effet secondaire important n'a ~t~ signal~ dans les deux 
groupes. 
Conclusion : Chez les enfants qui subissent une intervention abdominale majeure sous une anesth&ie p&idu- 
rale et g~n&ale I~g&e combin&, la ropivaca;ine 0,2 % produit un blocage sensitif et moteur de d~but fraction, 
de dur& et d'efficacit~ similaires ~ ceux qu'on obtient en utilisant un volume ~gal, 0,7 ml'kg -~, de bupivacaine 
0,25 %. 
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R OPIVACAINE is a new aminoamide local 
anesthestic. Previous studies in animals and 
in adult patients suggested that ropivacaine 
produces sensory blockade similar in dura- 

tion to that obtained with equipotent doses of bupiva- 
caine but with less motor blockade. Also, it has been 
reported that ropivacaine provides a better safety profile 
than bupivacaine regarding CNS and cardiac toxicity. 
Moreover, ropivacaine causes less motor block than 
bupivacaine. I-3 Few data are available on its use in chil- 
dren via caudal or lumbar epidural block. 4-6 The aim of 
this study was to assess and compare the onset time and 
duration of  neuroblockade obtained from equipotent 
concentrations of either ropivacaine or bupivacaine in 
infants undergoing major abdominal surgery. We also 
evaluated the efficacy and safety of employing ropiva- 
caine instead of bupivacaine to provide adequate oper- 
ative anesthesia and postoperative analgesia in infants 
undergoing major abdominal surgery. 

Methods 
After obtaining Ethics Committee approval and 
parental written informed consent, 28 infants, ASA 
status 1-2, aged from 1-12 months of  age and under- 
going elective major abdominal surgery (urological 
procedures or colonic surgery) were studied. General 
anesthesia was induced with 3-5 mg-kg -1 thiopental 
and tracheal intubation was facilitated with 0.5 
m g - k g  -1 a t r a c u r i u m .  M e c h a n i c a l  v e n t i l a t i o n  w a s  

planned for all patients and a light plane of general 
anesthesia was maintained with sevoflurane 1.5%, in 
O2/air mixture throughout surgery. After induction 
of  general anesthesia a lumbar epidural block was per- 
formed at the L3_ 4 level using a loss-of-resistance tech- 
nique via a 19G Tuohy needle. Infants were randomly 
allocated, by sealed envelope, to group R (ropiva- 
caine) or group B (bupivacaine). In a double-blind, 
prospective manner group B patients received 0.7 
ml.kg -I bupivacaine 0.25% (2 mg.kg -I) and group R 
patients received a similar volume of ropivacaine 0.2% 
(1.4 mg.kg-l). Standard monitors, NIBP, HR, SpO2, 
were applied and measurements recorded at five 
minute intervals throughout surgery. The onset to sat- 
isfactory block was assessed according to the method 
of  Dalens 7 and duration of  postoperative analgesia 
(time to first administration of  rescue analgesia) by 
hourly observations of  a modified objective pain scale 
(OPS), s were monitored. Infants scoring z six points 
on the OPS were given codeine/paracetamol rescue 
analgesia. Motor block was assessed by Bromage scale 
on awakening. Statistical analysis was with ANOVA, 
Chi-square test and Mann-Whitney test correction 
and P < 0.05 was considered significant. 

Re.sui t s  

All blocks were successful; no differences were evi- 
denced in demographic data or hemodynamic parame- 
ters. The duration of surgery was similar for both 
groups: 101.5 • 27.8 min (58 - 150 min) for group R 
and 112 • 15.7 min (75 - 140 min) for group B (P. 
NS) (Table I). There were no differences in onset, dura- 
tion or time to analgesia between groups. The time to 
achieve neuroblockade was 11 • 2.4 and 13.1 • 2.1 
min, and the duration of analgesia was 491.2 • 291.9 
and 456.6 + 247.6 min for ropivacaine and bupivacaine 
respectively. Six patients (43%) in group R and eight 
patients (57%) in group B required paracetamol and 
codeine on at least one occasion (Table II). No major 
adverse side effects were noted in either group. 

Discussion 
Recently, a new aminoamide local anesthetic L-ropiva- 
caine, a pure enantiomere has been introduced in 
adults for orthopedic and general surgery, labour and 
postoperative pain control. Sensory block is equivalent 
to that of bupivacaine but with a less intense motor 
block, shorter duration of  action and reduced cardiac 
toxicity have been observed. 9-1~ These features sug- 
gest that ropivacaine might be of  potential benefit in 
pediatric patients 

In a previous study of caudal ropivacaine in chil- 
dren undergoing minor surgery 4 we compared 2 
mg.kg -1 ropivacaine 0.2% with 2 mg.kg -1 bupivacaine 
0.25% and demonstrated earlier onset and longer 
duration of postoperative analgesia with ropivacaine. 
In a second multicentre study 5 we established that, for 
caudal analgesia, 1 ml.kg -1 ropivacaine 0.2% and bupi- 
vacaine 0.25% were equipotent and had similar onset 

TABLE I Clinical data with no statistical significant differences, 
expressed as mean • SD (range) 

age (months) Weight (kg) Duration of surgery 
(rain) 

Group B 7.3 + 3.1 (2-12) 8.0 • 1.8 (5-10) 112.3 • 15.7 (75-140) 
Group R 7.7 + 2.9 (3-12) 8.2 • 1.6 (5-10) 101.5 • 27.8 (58-150) 

TABLE II Duration o f  analgesia and onset time with no statisti- 
cal significant differences, expressed as mean + SD; patients who 
required rescue analgesia 

Onset (rain) Duration of Its who needed 
analgesia (min) analgesics 

Group B 13.1 :~ 2.1 (9-17) 491.2 • 291.9 8 
(120-930) 

Group R 11.7 + 2.4 (7-15) 456.6 + 247.6 6 
(75-850) 
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and in duration. No differences were observed in the 
duration of  postoperative analgesia. There was no 
motor block present at the end of  surgery, probably 
due to the low concentration of the drugs. 

In the present study we used a single injection of 
lumbar epidural anesthetic with either bupivacaine or 
ropivacaine, in concentrations, 0.25% and 0.2%, and 
found them to be equipotent for caudal analgesia. The 
onset time, duration of  sensory blockade and time to 
first analgesic were compared in infants undergoing 
abdominal surgery. The complication rate was moni- 
tored to evaluate the safety of  both drugs. When used 
at the caudal level for minor surgery, 1 ml.kg -1 bupiva- 
caine 0.25% and ropivacaine 0.2% were equipotent, s 
Thus, the similar onset and duration in the present 
study of  0.7 ml.kg -1 ropivacalne 0.2% and bupivacaine 
0.25% suggest that these doses are equipotent when 
given for lumbar epidural analgesia. Together with the 
previous results, which showed that in children ropivao 
caine seemed to be more potent than bupivacaine, the 
absence of  major side effects and the minor toxicity of  
ropivacaine, we conclude that ropivacaine is effective 
and safe for pediatric regional anesthesia. 
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