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Summary

Few advancements in postoperative pain control in child-
ren have been made despite longstanding inadequacies in
conventional analgesic regimens. This study prospectively
focuses on the safety, efficacy, and complication rate of
caudal analgesia in 168 children following lower ab-
dominal, perineal, or lower extremity surgery. The caudal
puncture using 0.25 % bupivacaine was done under ge-
neral anesthesia prior to the start of the surgical pro-
cedure.

The effects of caudal analgesia on peroperative anesthetic
agent requirements, recovery time and gquality, pos-
toperative analgesic supplementation and outpatient disc-
harge times were found to be beneficial. It was concluded
that the use of caudal analgesia to supplement general
anesthesia and to provide postoperative pain relief is ad-
vantageous for the pediatric oulpatient.
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Introduction

Despite the ancient belief that pediatric patients sel-
dom need relief of pain after surgery, modern pe-
diatric anesthetic management emphasizes that sa-
tisfactory analgesia is an essential and achievable
goal in the management of children after surgery.

Outpatient anesthesia has gained great popularity in
pediatric practice because of shortening the hos-
pitalization time leading to less psychological tra-
uma of seperation from parents as well as a reduced
risk of nasocomial infection. Caudal analgesia,
being technically very easy to perform, having a low
complication rate and providing excellent per. &
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postoperative analgesia is a worldwide accepted
method of choice to serve this goal. The safety, ef-
ficacy and complication rate of caudal analgesia, as
well as its effects on peroperative inhalational agent
requircments, recovery time and quality, pos-
toperative analgesic supplementation and outpatient
discharge times were aimed to be evaluated in this
prospective study.

Material and Methods

168 otherwise healthy infants and children sche-
duled for lower abdominal, perineal or lower ext-
remity surgery were included in the study. The mean
age was 2.8%1.9 yrs (2 days-11 yrs), the mean body
weight was 13174 kg (3.2-33 kg) (Table I).

Children were asked to refrain from ingesting solid

food for 6 hours and clear fluids for 2 hours before

the induction of anesthesia. Premedication consisted
of atropine sulphate 15 uglkg given intramuscularly
an hour prior to the induction. Anesthesia was in-
duced in all patients with 0.5 %-3 % halothane and
70 % N20 in O2 through a face mask. After loss of
consciousness, vascular access was obtained and
muscle relaxation was provided with succinylcholine
1.5 mglkg intravenously.

Once the airway was secured, either with a face
mask (FM), a laryngeal mask airway (LMA) or an
endotracheal tube (ETT), the patients was turned on
one side with the knees maximally flexed to the
chest.

Having prepared the area with prewarmed iodine
solution, the sacral hiatus was identified and the
sacrococeygeal ligament was punctured with a 23
gauge syringe needle. The correct placement of the
needle was confirmed with a negative aspiration test
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Table 1. Patient characteristics and technical data

Age (years; meantSD) 2.8%1.9
Body weight (kg: mean®SD) 131£7.4
Anesthetic duration (min; mean+5D) 6628
Surgical duration {min; meantSD) 52431
Time for caudal (min; meantSD) 4.2£1.7
Ventilation (n) FM 3
LMA 95
ETT 70

FM: face mask, LMA: laryngeal mask airway, ETT: endotracheal
tube.

Table II. Data related to caudal puncture

1 attempt (n) 108 (64 %)
2 attempts (n) 48 (29 %)
Successful caudal block (n) 156 (93 %)
3 attempts.(n) 12(7 %)
Unsuccessful caudal block (n) 12(7 %)

and the local anesthetic solution was injected. 0.25
9% bupivacaine was used in all caudal blocks. 0.5
mllkg of the local anesthetic solution was given for
operations of the sacral dermatomes, 1 mllikg for
lumbosacral dermatomes and 1.25 mlikg for tho-
racolomber dermatomes. When the total injection
volume was greater than 20 ml, 0.19 % bupivacaine
was used.

Anesthesia was maintained with 0.2 %-1.2 % ha-
lothane and 70 % N20 in 30 % Q2. Heart rate, no-
ninvasive blood pressure, SpO2, ETCO2 and in-
halational ~ anesthetic
continuously recorded. At the conclusion of the sur-
gical procedure, anesthesia was discontinued and
the patient was transferred to the recovery room.
Here the nurse in charge assessed the need for anal-
gesic drugs and monitored the recovery of the pa-

concentration were

tient. If deemed necessary meperidine 1 mglkg was
given intravenously. The incidence of postoperative
morbidity was recorded. The child was discharged
home when fully awake and stable. Unpaired Stu-
dent-t test was used for statistical comparison,
p<0.05 was considered significant.

Results
Mean anesthetic duration was 66+28 min (24-132
min), mean surgical ‘duration was 52£31 min (18-

119 min). The time required for caudal injection was
found to be 4.2+1.7 min (2.5-16 min) (Table I).
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Ventilation was provided with a FM in 3 patients,
with a LMA in 95 patients and an ETT in 70 (Table
I). A total of 240 caudal puncture attempts were
done in 168 patients. 108 patients were successfully
blocked af the first attempt (64 %), whereas in 48
block could be achieved at the second attempt (29
%). The block was abandoned in 12 patients after
the third attempt, in 9 because of subcutancous in-
filtraton and in 3 due to bloody aspiration test (Table
).

Peroperative inhalational agent concentration was
found to be 0.4 % (0.1 %-0.6 %) in the successfully
blocked group, whereas it was 0.8 % (0.5 %-1.2 %)
in the unsuccessful block group (p<0.05). Full re-
covery and discharge times were found to be 21£11
min for the successfully blocked group, whereas it
was 6614 min for those in whom the block was un-
successful (p<0.05). No patient from the suc-
cesslully blocked group needed supplemental anal-
gesics in the recovery room. All patients where the
block was unsuccessful were given meperidine |
mg/kg intravenously.

The incidence of postoperative nausea was 9 % in
the successfully blocked group; it was found to be
66 % in the unsuccessful group (p<0.05). In those
children where the block was successful, 2 (1 %)
had unilateral and 6 (3.8 %) had bilateral motor
block diagnosed at the conclusion of surgery, all re-
suming during the early postoperative period. 1 pa-
tient (0.6 %) was readmitted to the hospital with me-
ningeal irritation  symptoms on the first
postoperative day; but was fortunately discharged a
week later in perfect physical condition.

Discussion

Until recently, it had been assumed that pediatric pa-
ticnts tolerated pain well and had less requirements
for analgesia, especially neonates and infants. Do-
ubts had persisted largely as a result of the lack of
reliable ways of ascertaining pain perception in this
latter group. The question of whether there are bi-
ological differences between various age groups is
still largely unanswered. Early research emphasised
the incomplete myelination of afferent nerves, imp-
lying that children would respond differently to no-
xious stimuli and some even questioning whether in-
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fants experienced pain at all. However more recent
studies using spectrographic analysis of infant cries,
physiologic responses to circumcision and stan-
dardised behavioural observation of children un-
dergoing medical procedures all report that infants

and young children clearly experience pain
(15,17,18,24,31) _

Satisfactory analgesia is both an essential and ac-
hievable goal in the perioperative management of
children; yet, under treatment of perioperative pain
occurs very frequently in children despite the wide
range of available therapy 2!-26), Effective systemic
analgesia can be achieved salely and simply cven in
newborns, but requires modification from adult do-
sage regimes to compensate for pharmacokinetic
and pharmacodynamic variation with maturity ).
On the other hand, all the widely used analgesics
may result in increased incidence of nausea and vo-
miting together with drowsiness, symploms es-
pecially undesirable for the outpatient 13,

In this respect, regional techniques have gained
great popularity in pediatric anesthetic practice du-
ring the last two decades (10-33), Caudal block has its
special place among all these techniques for two re-
asons. First, it is simple to perform becausc of the
case with which the sacral hiatus can be palpated in
most children. Second, cephalad spread ol local
anesthetic solutions is very reliable and predictable
in children duc to the constitution of loose and ge-
latinous epidural fat G-827), Caudal epidural block is
perceived to provide the patient with intraoperative
as well as postoperative benefits. Intraoperatively, it
allows general anesthesia to be maintained with re-
duced doses of anesthetic agents which leads to a
faster and smoother recovery (V.

In our study, intraoperative inhalational agent con-
centration was found to be 0.4 % in the successfully
blocked group leading to a full recovery and disc-
harge time of 21 min, whereas these were found to
be 0.8 % and 66 min consequtively in those patients
where the block had been unsuccessful. Pos-
toperatively, caudal block can provide cffective
analgesia without the use of narcotics. A single
bolus of local anesthetic given by this route may
provide effective postoperative analgesia [or up to
24 hours 39 In our study, no patient from the suc-

cessfully blocked group needed supplemental anal-
gesics in the recovery room whereas all patients
where the block was unsuccessful were given me-
peridine 1 mg/kg intravenously.

Bupivacaine is the principal local anesthetic used for
caudal blockade in children because of its prolonged
duration of action 2029, 0.25 9 bupivacaine has
been recommended as the optimal effective con-
centration (©16), Yet if epinephrine is to be added to
the local anesthetic solution to prolong postoperative
analgesia, 0.125 % bupivacaine should be the con-
centration of choice providing similar postoperative
analgesia and being associated with less motor bloc-
kade $32), The number of different dosage schedules
that have been proposed for caudal blockade in

children would secem to indicate that none are en-
tircly satisfactory (2,7.8,12,14,16.25,27,28,30)

Armitage scheme which recommends volumes of
0.5 ml/kg for blockade of sacral nerves, 1.0 ml/kg
for blockade of lower thoracic nerves, and 1.25 ml/
kg for blockade of midthoracic nerves is the most
commonly employed dosage regime for 0.25 % bu-
pivacaine 2). We therefore took the liberty of emp-
loying this regime in our study. Caudal block has a
low incidence of serious side cffects in children (),
Potentially serious complications are subarachnoid,
intravascular or intraosseous injection of the local
anesthetic solution and needle trauma to nerves and
other tissucs; however, these complications are rare
(11.22) In our study, 1 patient was readmitted to the
hospital with meningeal irritation symptoms on the
first postoperative day presumably due to an inad-
vertent dural penetration during the caudal puncture
attemplt.

The reported incidence of nausea and vomiting is 5 %
to 30 % which does not seem to be less in patients
who have received narcotics (910:1923.39)  The in-
cidence of nausea was found to be 9 % in our patients
with successful caudal blocks. Since all of these pa-
ticnts have received a general anesthetic as well as a
caudal block, it is often difficult to apportion the
blame for this complication. Yet, taking into account
that the incidence of nausea was 66 % in those pa-
tients where the block had been unsuccessful, it wo-
uldn't be unfair to blame increasing concentrations of
gencral anesthetics as the primary cause.



Leg weakness from residual motor block has a re-
ported incidence of 5 % to 31 % which was found to
be 5.1 % in our study (293239, Since this comp-
lication is directly related to the concentration of
local anesthetic used, it can be diminished by using
lower concentrations. A number of investigators
have stated that urinary retention due to decreased
bladder sensation is common up to 10 hours into the
postoperative period, but this is rarely a serious
problem unless higher concentrations of local anest-
hetic is used (29:34),

In conclusion, caudal block being technically very
casy to perform, having a low complication rate,
enabling a lighter anesthetic level leading to a so-
mother and faster recovery and providing excellent
per. & postoperative analgesia deserves to be a ro-
utine application in pediatric outpatient anesthetic
management.
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