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Regional anaesthesia
for hernia repair in
children: local vs
caudal anaesthesia

The purpose of this study was to compare the effect of local
anaesthesia (LA) with that of caudal anaesthesia (CA) on post-
operative care of children undergoing inguinal hernia repair.
This was a randomized, single-blind investigation of 202 chil-
dren aged 1-13 yr. Anaesthesia was induced with N,Of O, and
halothane or propofol and maintained with N,0/0,/halo-
thane. Local anaesthesia included ilioinguinal and iliohypogast-
ric nerve block plus subcutaneous injection by the surgeon of
up to 0.3 ml- kg~' bupivacaine 0.25% with 5 ug-kg~' ad-
renaline. The dose for caudal anaesthesia was 1 ml- kg~! up
to 20 ml bupivacaine 0.2% with 5 pg-kg~! adrenaline. Post-
operative pain was assessed with mCHEQPS in the anaesthesia
recovery room, with postoperative usage of opioid and aceta-
minophen in the hospital, and with parental assessment of pain
with a VAS. Vomiting, time to first ambulation and first ur-
ination were recorded. The postoperative pain scores and opioid
usage were similar; however, the LA-group required more ace-
taminophen in the Day Care Surgical Unit. The incidence of
vomiting and the times o first ambulation and first urination
were similar. The LA-patients had a shorter recovery room stay
(40 £ 9 vs 45 £ 15 min, P < 0.02). The postoperative stay
was prolonged in the CA group (176 £ 32 vs 165 + 26 min,
P = 0.02). We conclude that LA and CA have similar effects
on postoperative care with only slight differences.

Cette étude vise a comparer les effets de lanesthésie locale (AL)
avec ceux de lanesthésie caudale (AC) sur le suivi postopératoire
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d'enfants soumis a une cure de hernie inguinale. Cette étude
randomisée et a laveugle porte sur 202 enfants dgés de 1 a
13 ans. Lanesthésie est induite au N,0O[ O, avec halothane ou
au propofol et entretenue avec N,Of O,fhalothane. Lanesthé-
sie locale comprend le bloc ilioinguinal et iliohypogastrique avec
injection maximale par le chirurgien de 0,3 mi- kg~! de bu-
pivacaine 0,25 avec 5 pg- kg~! dadrénaline. Pour lanesthé-
sie caudale, on utilise 1 ml- kg™ jusqua un maximum de
20 mi de bupivacaine 0,2% avec 5 ug- kg~ dadrénaline. La
douleur postopératoire est évaluée par mCHEQPS a la salle
de réveil, par la dose de morphinique et d'acétaminophéne du-
rant la séjour hospitalier et par l'évaluation sur 'EVA des pa-
rents. Les vomissements, le délai jusqu'a l'ambulation et la pre-
miére miction sont enregistrés. Les scores sur léchelle de la
douleur et lutilisation de morphinigue sont identiques, mais
le groupe AL regoit plus d'acétaminophéne a l'unité de chirurgie
dun jour. Lincidence des vomissements et les délais a l'am-
bulation et a la premiére miction ne différent pas. Les patients
du groupe AL demeurent moins longtemps a la salle de réveil
(40 £ 9 vs 45 + 15 min, P < 0,02). Le séjour postopératoire
est prolongé dans le groupe AC (176 £ 32 vs 165 L 26 min,
P = 0,02). Nous concluons que I'AL et I'AC, a l'exception
de minimes différences, ont des effets identiques sur les soins
postopératoires.

Management of pain after inguinal hernia repair in chil-
dren may include intraoperative opioids, intraoperative
regional anaesthesia, and postoperative analgesics, such
as opioids and acetaminophen. Two regional techniques
which decrease pain after inguinal hernia repair are cau-
dal anaesthesia (CA) and local anaesthesia with ilioin-
guinal and iliochypogastric nerve block plus subcutaneous
injection (LA).!-3 Both techniques are safe and are usu-
ally effective. *-8 Adverse events associated with these tech-
niques include inadequate analgesia, retention of urine
and delayed ambulation.

Several investigations have compared these two re-
gional anaesthesia techniques.**!! Generally, the inves-
tigations did not find differences between the groups, but
the studies of 41-54 subjects lacked adequate power to
detect clinically-important differences in failure rate. This
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study was designed to compare the two techniques and
to test the hypothesis that local anaesthesia would have
fewer side effects and provide superior analgesia to caudal
anaesthesia,

Methods

With parental consent and Hospital Ethics Committee
approval, 202 ASA class I-1I children age 1-13 yr un-
dergoing unilateral inguinal hernia repair were studied.
Subjects were excluded if they had an allergy to a study
drug or had received opioids or sedatives preoperatively.
With standard monitors in place, general anaesthesia was
induced with either N,O/halothane by mask or propofol
2.5 mg- kg~! iv. Anaesthesia was maintained with N,O/
halothane and subjects were given midazolam 50
wg - kg~' iv intraoperatively. '2 Subjects were randomly as-
signed to LA or CA using a random number table. The
CA group (n = 97) had CA performed with 1 m!- kg~!
(up to 20 ml) bupivacaine 0.20% with 5 pg-kg~! ad-
renaline. Both the CA and LA group had a bandage
placed over the caudal space. At the end of the hernia
repair and before wound closure, up to 0.3 ml- kg~' of
a solution containing 5 pg- kg~' adrenaline with bupi-
vacaine 0.25% (LA group) or Normal Saline (CA group)
was injected adjacent to the ilioinguinal and iliohypo-
gastric nerves and into the subcutaneous tissue by the
surgeon, who was unaware of the subject’s group. The
attending anaesthetist was not “blinded” because of eth-
ical reasons wherein the caudal space was accessed only
if a caudal block was done.

Pain was assessed in the recovery room qlOmin for
40 min by the research assistant (LK) with mCHEOPS
(Table I). Pain scores greater than 6 were treated with
morphine 50 pg - kg—! iv. The mCHEOPS is a valid and
reliable method of assessing pain in children'® and has
been used by others under similar situations.? Unfortu-
nately, the rated behaviours are child’s cry, verbal re-
sponses, facial, limb and torso movements, which are not
only associated with pain. Also, the original CHEOPS
was developed primarily for children age of one to seven
years. Additional recovery data were recorded up to five
hours after completion of surgery. These included time
to recover to an Aldrete'* score of 10, incidence of vom-
iting, analgesic use (codeine 1 mg- kg~ po or pr and/
or acetaminophen 10 mg - kg~! po or pr), and time spent
in recovery room, to first urination, and to first ambu-
lation. The assessment of pain in the Day Care Surgical
Unit (DCSU) was a simple chart review of analgesic ad-
ministration. The DCSU nurses offered analgesics to pa-
tients based on their expectations of pain after hernia
repair, their evaluation of the pain and after consultation
with parents. Parents were contacted the day after surgery
and were asked to rate their child’s pain using a hor-

CANADIAN JOURNAL OF ANAESTHESIA

TABLEI Modified CHEOPS (mCHEOPS)"?

Score 0 1 2
Cry No cry Crying, moaning Scream
Facial Smiling Composed Grimace
Verbal Positive None or other Pain complaint
complaint
Torso Neutral Shifting, tense, Restrained
upright
Legs Neutral Kick, squirm, Restrained
drawn-up
TABLE 11 Patient characteristics
Age Weight  Percent iv Anaesthesia
Group n Or) (kg) induction time (min)
Caudal 96 46+25 186 4% 4] +13
Local 104 49£27 19127 8% 911
Mean + SD.

izontal linear analogue pain score with anchors of 0 (no
pain) and 100 (worst pain imaginable). The parents had
been instructed on the use of this scale on the day of
surgery. Parents also reported any adverse outcomes,
such as vomiting.

Data were analyzed with one-way ANOVA, Chi-square
analysis, and Mann-Whitney U test. Acceptable alpha
error was 0.05, the beta error for sample size calculation
was 0.20 and the predicted difference between the groups’
failure rates was 15%. For the purpose of this investi-
gation, blocks were considered to be inadequate if the
patient required analgesics in the recovery room.

Results

One patient in each group was excluded from data anal-
ysis. A subject in the LA-group received intraoperative
fentanyl and the caudal space was not accessed in one
CA-group patient. The groups were similar with respect
to demographic data, induction technique, and anaesthe-
sia time (Table IT).

In-hospital opioid use and pain scores in the PAR and
at home were similar (Table III). The CA patients re-
quired less acetaminophen in the DCSU (Table III).

Twenty-three patients required morphine in the recov-
ery room for pain. These patients were similarly distrib-
uted between the two groups with 11 in the CA group
and 12 in the LA group (Table III). They were similar
in age to the non-morphine-treated patients, 4.7 £ 2.6
vs 5.0 = 2.6 yr, mean £ SD. These 23 subjects did not
fare as well as their contemporaries. They had a greater
stay in recovery, 42 £ 12 vs 49 £ 11 min (P < 0.02,
ANOVA), longer post-surgery hospital stay, 169 + 30
vs 180 £ 25 min (P < 0.05, ANOVA), increased incidence
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TABLE III  Pain asssessment
Opioid use
Average Pain score - Analgesic in
Group mCHEOPS  at home Par DCSU Total Sirst 5 hr
Caudal 25+12 5(0-70) 11% 20% 30% 57%
Local 2612 5 (0-80) 129 219, 28% 78%*

Mean £ SD or median (range), * P < 0.01, Chi-square analysis, PAR = recovery room, DCSU = day care

surgical unit, Analgesic = opioid and/ or acetaminophen.

TABLE IV  Recovery characteristics

Time to Time Time to Time to Time to

aldrete = 10 in PAR discharge ambulate urinate
Group (min) (min) (min) (hr) (hr)
Caudal 219 45+ 15 176 + 33 15+13 50x29
Local 2049 40 £ 9* 166 + 26* 1210 43127

Mean + SD, *P < 0.02, ANOVA.

in vomiting, 29% vs 57% (P < 0.001, Chi-square), and
greater parental assessment of pain after surgery, 2 (0-80)
vs 20 (0-80), median (range) (P < 0.002, Mann-Whitney
U test).

The study groups required a similar time to reach an
Aldrete recovery score of 10 (Table IV). The CA group
had a longer recovery room stay and a prolonged in-
hospital postoperative stay. The time to ambulation and
first urination was similar (Table IV). Four children in
the CA group did not ambulate until four hours after
surgery. One patient in each group did not urinate until
the day after surgery. Four of the patients were scheduled
postoperative admissions to hospital. None of the 196
remaining patients required unexpected admission to the
hospital after surgery. Vomiting after surgery was com-
parable, 36% vs 29%, in the CA and LA groups, re-
spectively.

Discussion
The observation of a comparable effect on pain agrees
with several investigators.>*-!'' Both groups had a low
incidence of inadequate blocks in the recovery room,
which is similar to the published 4-10% failure rate, 56
Inadequate blocks likely represent errors due to our cir-
cumstances, wherein most blocks are done by supervised
trainees (surgery and anaesthesia). Higher success rates
would be expected among experienced clinicians.®

The assessment of pain in children is difficult. A variety
of methods of rating pain were used in this study and
each has its merits. All the methods have validity and
reliability, and were applied in a similar, blinded fashion
to all ages of both groups. The methods used in this

study were similar, but not identical with other compa-
rable investigations. We had four patients with markedly
delayed ambulation after CA, which is comparable with
the 0-8% rate observed by others,'%!? and less than that
noted by Dalens er al. (109%),* Fell et al. (14%),° and
Yeoman et al. (319%)."® The time to first postoperative
micturition was similar to that observed by Fisher et al. 13
As in this investigatiori, Schindler® did not report any
unscheduled admissions to hospital. The incidence of
emesis is similar to the lower range of published rates
of 20-70%.>'° The increased incidence of emesis asso-
ciated with morphine usage is similar to that observed
by Weinstein ez al."®

The techniques used to perform the blocks have been
described previously by others. There are no firmly es-
tablished dosage schemes for either technique and each
has reasonable alternatives. 1% Caudal analgesia success
rates may have been improved by increasing the bupi-
vacaine concentration to 0.25% or increasing to a 1.25
ml - kg~! volumes. The probable improved success rate
would have to be carefully compared to an increased
complication rate.’> A 1 ml-kg~' dose of bupivacaine
is widely employed, simple and safe.® The best method
of local anaesthesia is unknown. A variety of techniques
has been used and includes wound instillation, wound
infiltration and local neural blockade of ilioinguinal, ilio-
hypogastric and genitofemoral nerves. ! The optimal con-
centration of bupivacaine is not known and which com-
bination of local blocks is optimal needs to be
determined. For this study we chose a simple, effective
technique, which we believe to be popular and clinically
relevant.
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In conclusion, caudal anaesthesia and local anaesthesia

appear to have similar effects on postoperative care after
hernia repair in children.
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